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OPTAHUN3ATOPBI KOHI'PECCA 1 BBICTABKM:
THE ORGANIZERS OF THE CONGRESS AND EXHIBITION ARE:

IIpaBuTenbcTBO MOCKBBI
Poccmiickas akagemus Hayk
MuHuncrepcTBo 06pasoBanust u Hayku Poccuiickoit @epeparyn
MUHMCTEPCTBO IPOMBIIIZIEHHOCTH ¥ TOprosim Poccuiickoit Penepanyn
MMUHMCTEPCTBO CeNMbCKOTro X03:1cTBa Poccuiickoit Penepanyn
Toproso-npombiinenHas nanara Poccuiickoi Peneparym
Poccniickas akajjeMus MEIUIVHCKIX HAyK
Poccuiickas akajieMus cenbcKOX034iCTBEHHbIX HAYK
Poccuiickuit GoHp GpyHIaMEHTATbHBIX MCCIETOBAHMIT
Poccuiickuit cor03 XMMUKOB
3A0 «IKCIo-6MOXMM-TEeXHONTOI I »
Government of Moscow
Russian Academy of Sciences
Ministry of Education and Science of the Russian Federation
Ministry of Industry and Trade of the Russian Federation
Ministry of Agriculture of the Russian Federation
Russian Academy of Medical Sciences
Russian Academy of Agricultural Sciences
Russian Fund of Fundamental Researches,
Chamber of Trade and Commerce of the Russian Federation
Russian Union of Chemists,
JSC Expo-Biochim-Technologies

OPTAHU3AIIVI, COOEVICTBYIOIIUE IIOATOTOBKE KOHI'PECCA U BBICTABKI:
SUPPORTERS:

Poccuiickuit xuMmko-rexnonorndecknit yausepcuret um. JI.V. Menpeneesa
VuctutyT 6uoopranndeckoi xumuu uM. akageMukos M.M.Ilemsakuna u }0.A.Opunnnukosa PAH
I'Y Hay4Ho-mccmenoBaTeIbCKuit THCTUTYT 6uomepuimackoit xumun uM. B.H. Opexosnua PAMH
NucturyT 6noxnmmdeckoit pusuxn nm. HM. Omanyans PAH
MTI'Y umenu M.B. JlJoMoHOCOBa (XMMMYeCKMil 1 61oOrnyeckuit pakyabTeTsl, PaKyabTeT II0YBOBEIeHA)
MUTXT um. M.B. Jlomonocosa
MI'Y npukiafHoit 6110TeXHOMIOT UM
MoOCKOBCKUIT TOCYAAPCTBEHHBII YHUBEPCUTET HXEHEPHOII 9KOJIOTUN
Bcepoccuiickuit MHCTUTYT /leKapCcTBeHHBIX pacteHuit (BVIJIAP)

BHUM cenbckoxo3sitcTBeHHOM Myukpobuonorun Poccenbxosakagemun, I. Cankt-IletepOypr
BHUMN cenbcKoX035iICTBEHHOI 61oTexHomornu Poccenbxo3akameMum
I'Y HUWM muranns PAMH
POAO «Pocarpo6uornpom»
3AO «IIIAT»
3AO0 «Hanotexuomornusst M T»

000 <MMMYHO®APM»

Hemosoit CoBeT CpegHe-ATIaHTUYeCKNX MITaTOB AMepuku 1 Poccun
D. Mendeleyev University of Chemical Technology of Russia
M.M. Shemyakin and Yu.M. Ovchinnikov Institute of Bioorganic Chemistry, RAS
Institute of Biomedical Chemistry of the Russian Academy of Medical Sciences
N.M. Emanuel Institute of Biochemical Physics of the Russian Academy of Sciences
Chemistry Faculty, Biology Faculty, Soil Science Faculty of M.V. Lomonosov Moscow State University
M.V. Lomonosov Moscow State Academy of Fine Chemical Technology
Moscow State University of Applied Biotechnology
Moscow State University of the Engineering Ecology
Biomedical Technologies Center
All-Russian Scientific Research Institute of Agricultural Microbiology of the RAAS, St.-Petersburg
All-Russian Scientific Research Institute of Agricultural Biotechnology of the RAAS
Research Institute of Nutrition of the Academy of Medical Sciences
ROAO “Rosagrobioprom”

“Nanotechnology MDT” Co.

ZAO “Shag”

“Immunopharm” Co
Mid-Atlantic-Russia Business Council
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OCCHHCKaA

YuyacTHuKam, oprannsatopam u roctaM VI MocCKOBCKOro Me>K/IyHapOIHOTO KOHrpecca «bioTexnonorus: coctosinme u
nepcreKTUBbI pasButys» U IX Me>XayHapoxHOII crielan3upoBaHHOI BBICTaBKM «Mup 6uoTexHonornm-2011»

OprannsalMOHHBI KOMUTET KOHTPECCa M BBICTABKY IIPUBETCTBYET yYaCTHUKOB, OpraHN3aTopoB u rocreit VI Mockos-
CKOTO MEX/TyHapOJHOTO KOHTpecca «broTeXHOMOrnA: COCTOAHNE U TEPCIIEKTUBDI pasBuTHA» 1 IX MexxyHapogHoIi crieny-
a/IM3MPOBAHHON BBICTaBKM «Mup 6motexHonornm-2011».

IIposenennnie B 2002-2010 rofax NATh MEXJYHapOJHBIX KOHIpeccoB «broTexHomorna: coctoanme u MepCcreKTUBbI
PasBUTHsA», 2 TAKXKe MEKIYHapofHble KoHpepeHIn «BroTexHomorus u MeuiHa», «buorexnonorus. Boga u nuigesble
IIPOJYKTBI», « BUOTEXHOMIOIMA: SKONIOTNA KPYITHBIX TOPOZOB» M BOCEMb MEX/IyHAPOJHBIX BHICTaBOK «MIp 6I0TeXHOIOTUI»
BBI3BAJIN IIMPOKUIT PE30HAHC B MIPOBOM HAayYHO-TEXHUYECKOM I JIeTTOBOM COOOIIIeCTBE II0Ka3aB Ha HEOOXOANMOCTD Pery-
JIIPHOTO TIPOBEEHIISI IMPOKOMACIITAOHBIX MEX/[YHAPOSHBIX HAYYHBIX (JOPYMOB I10 PAa3IMYHBIM HANIPABIEHISIM O1OTeX-
HOJIOT L.

[to6anbHble IPOO/IEMBI, KOTOPBIE CTOST IIePel MUPOBBIM COOOIIECTBOM: POCT YMC/IEHHOCTY HACE/IEHIsI, NCTOLICHIIE
JKM3BHEHHO B)KHBIX PECypCOB, OCKY/eHME OMOIOTMIecKOro pasHooOpasns, 3arpsi3HeHNe OKPY>KaIoIllell Cpefibl, MPOLecCh
M3MEHEHNs] K/IMMATa - 9TU BBI3OBBI COBPEMEHHOCTH IIPAKTUYECKI HEBO3MOYKHO PELINTh 6e3 MpUMEeHEeHNs 10O NMIeCKIX
TEXHOJIOTUIA.

KpusucHble ABIeHM, KOTOPbIe MBI CETOHSA JMMeeM XapaKTepyu3yeTcs He TOIbKO (PMHAHCOBBIMM U S9KOHOMMYECKVIMMU
MOKa3aTe/sIMU, OHM HOCAT CHCTEMHBIN XapaKTep, IO3TOMY HeOOXOAMMO MEHATh pasBUTHE OOIIeCTBa T.e. MEPEXOAUTh Ha
MIPUHIUI IEPMAHEHTHO 3KOHOMMM, YTO B CBOXO OYe€Pe/lb IO3BOMUT MIPUITY K YCTOMYMBOMY Pa3BUTHIO SKOHOMUKM.
PacyeTsl y4eHBIX NOKa3bIBAOT, 4TO K 2030 rogy MmpoBas sKOHOMMKA OyeT IOIydaTb IOPsfiKa 35 MPOLEHTOB XUMUYe-
CKOI1 IpopyKuun, 80 MPOLEHTOB JIEKAPCTBEHHbBIX CPEACTB, 50 IPOLIEHTOB CETbX03NIPOAYKII IIPU UCIIOIb30BAHUN TOIBKO
6uoTexHonorun. B mupe upyT nporeccs GopMUpOBaHUA OMO3TUKY, HOBOTO MUPOYCTPOIICTBA. 3asB/ICHHbIe Ha KOHIPeCcC
TOK/a/Ibl B 3HAYUTETHHO CTENEHN IONOMHAT YPOBEHb HAyYHBIX 3HAHMI «KUBBIX cUCTeM». [IpMATHO 0CO3HaBaTh, 4TO 3Ha-
YyTeNbHAs YacTb IOCIETHUX OTKPBITUII coBeplleHa coTpygHukamu yupexpenuit PAH, PAMH, PACXH, konnektuBamu
BBICHINX Y4eOHBIX 3aBeeHIIA, IPEAIIPIUSATIIL M OPraHN3ALNII YACTHOTO KallNMTaIa. B pamKax KoHTpecca TpaJuIIOH-
HO OyJieT IIPOBOANTHCS KOHKYPC MOJIOJBIX YUEHBIX, Ha KOTOPBIIT IpeficTaBaeHo 6oree 130 Hay4dHbIX paboT. Cpefy y4acTHN-
KOB CTYJ€HTBI, aCIMPaHThl, HAyYHbI€ COTPY/JHUKM, B TOM 4YMC/IE MOJIOAbIE JOKTOPA HayK, YTO CBUMIETEILCTBYET O BHICOKOM
YPOBHE HOATOTOBKM BbICOKOKBATM(UIVPOBAHHBIX KaJPOB A/ OMOTEXHOMOTUYECKO HayKI1 1 TIPOMBIIITIEHHOCTH.

M5l ¢ yROB/IETBOpEHNEM OTMedaeM BBICOKWIT YPOBEHb aKTYaIbHBIX IIPO6/IeM, KOTOpble GyAyT 0OCY>KHAThCs HA IITe-
HapHOM 3aceflaHNy TIOCBSAIIEHHOTO (YHIAMEHTaIbHBIM JMCCIEOBAHNAM B OMOTEXHONIOINN - 9TO U mpobiaemsr: «I[Iporeom
Je/IoBeKa», «TepalleBTUYecKe HYK/IeNHOBbIE KMCTIOTBI: MOJIEKY/ISIPHbIe MUIIEHN U TEXHOIOIMM», «CrcTeMHast 610Iorst:
MHTerpauyisi 9KCIIepYMEeHTaIbHbIX U KOMIIBIOTEPHBIX MTOAXO0B» U APYyTUe BaKHele IpobrieMbl COBPeMeHHOI 61omorn-
4eCKOJl TEXHOIOTMIL. BaXKHOIT 9acThi0 KOHIPecca sIB/ISIOTCS BOIPOCHI 61100€30IacHOCTH 1 61109 THUKI, KOTOpPbIE, 6€3yCIOBHO,
IIPUB/IEKYT BHUMaHIE POCCUIICKOI 1 MUPOBOII HAyYHOIT U JETIOBOI 0OIeCTBEHHOCTH.

YBepeHBI, YTO IIPeJOCTaB/IeHHbIe Ha BHICTABKE SKCIIOHATHI IIO3BOJIAT IIOCETUTE/IAM HONTYYUTh 0ObeKTHBHOE IPeCTaB-
JIeHNe O HOBBIX OTE€UeCTBEHHBIX U 3aPyOeKHBIX JOCTVDKEHUAX B 00/IaCTU OMOTEXHOTIOTUIL.

Y4acTue B 9TOM BaKHOM HayYHO-IPaKTIYeCKOM (POpyMe OTe4eCTBEHHBIX I 3apyOe)KHBIX YUCHBIX CIIELVA/INCTOB, IPel-
CTaBUTeNell TOCYJAPCTBEHHBIX CTPYKTYP, (PUHAHCOBBIX KPYroB 1 OM3Heca TO/KHO MOCTY>KUTb YCTAaHOBIECHUIO HOBBIX Ha-
YYHBIX ¥ IeJIOBBIX KOHTAKTOB, HATh IIOJIO>KUTE/IbHBI CTUMY/ /1A 9 deKTUBHON NHHOBALMOHHOM ieaTenbHOoCcT.  JKera-
eM yCIelHoit paboTsl KoHrpecca 1 BBICTaBKY, TBOPYECKUX YCIIEXOB, 3J0POBbS I CYACTbsI BCEM yJaCTHMKAM GopyMa.

OprannsaunonHsslit koMmuteT VI MOCKOBCKOTO MEXXIyHapOIHOTO KOHTpecca
«B1OTeXHONMOrNA: COCTOAHME U NTEPCIIEKTUBBI Pa3BUTHA»
u IX MexxiyHapogHOI! Crieninaai3upoBaHHoOl BbICTaBKY «Mup 6uorexHonornu-2011»

-
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To participants, organizers and guests of the VI Moscow International Congress “Biotechnology: State of the Art and
Prospects of Development” and the XI International Specialized Exhibition “Biotech World-2011”

Organizing Committee of the Congress and Exhibition greets all the participants, organizers and guests of the VI Moscow
International Congress “Biotechnology: State of the Art and Prospects of Development” and the IX International Specialized
Exhibition “Biotech World - 2011”.

V international congresses “Biotechnology: State of the Art and Prospects of Development” as well as international
conferences “Biotechnology and medicine”, “Biotechnology. Water and food stuff”, “Biotechnology: ecology of big cities” and
VIII international exhibitions “Biotech World” held in 2002-2010 have caused a wide response in scientific and business
communities showing the essentiality of regular holding large-scale international scientific forums on various branches of
biotechnology.

Global problems the world community faces with: increase in population, depletion of vital resources, impoverishment
of biological diversity, environment pollution, climate change processes — all these challenges to our times can not be solved
without application of biological technologies.

Recessionary trends we are seeing nowadays are defined not only by financial and economic factors but they are systematic
and require change of society development i.e. it is necessary to apply the principle of permanent economy cut that enables to
come to stable development of economy.

Estimations of scientists show that by 2030 year the global economy will get about 35 % of chemical production, 80 % of
pharmaceuticals, 50 % of agricultural production using only biotechnology. There are processes of forming of bioethics and
new world order. Reports submitted for the congress will considerably supplement the level of scientific knowledge of “living
systems”. It is pleasant to know that significant part of recent developments was performed by members of institutions of the
RAS, RAMS, RAAS, staffs of higher educational institutions, enterprises and private fund entities.

The contest of young scientists will be held as part of the congress where over 130 scientific efforts are presented. Students,
post-graduate students, research assistants including young doctors of sciences are among the participants of contest; this fact
indicates high level of training of skilled personnel for biotechnological science and industry.

We are glad to note a high level of urgent problems to be discussed at plenary session concerning basic researches in
biotechnology. These are: “Human proteom”, “Therapeutic nucleic acids: molecular targets and technologies’, “System biology:
integration of experimental and computer-aided approaches” and other key problems of present biological technology. Issues
on bio-safety and bioethics are the substantial part of the congress that will capture attention of Russian and global scientific
and business communities.

We are sure that exhibits presented at the exhibition will provide fair presentation on the new national and foreign
achievements in biotechnology.

Participation of national and foreign scientists, experts, government representatives, financial and business communities
in this scientific and effect-oriented forum will promote setting new scientific and business contacts, give positive challenge
for efficient innovation activity.

With wishes of success in participation in the Congress and Exhibition, success in creative work, health and happiness to
all the participants.

Organizing Committee of the VI Moscow International Congress
“Biotechnology: State of the Art and Prospects of Development”
and the XI International Specialized Exhibition “Biotech World-2011”
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AJleKCaHApPOBUY

CgepasioB EBrennii

OPTAHU3AIIMOHHBINI KOMUTET

akaJgeMuK Poccuiickol akaneMuu HaykK, Ipe3uaeHT Poccuiickoro
XUMHKO-TEXHOJIOrnueckoro yuusepcurera um. .M. Menneneena,
npe3uaeHt Poccuiickoro xumudeckoro odmiectsa uM. .M. Menneneena,
conpeoceoamensv Opzkomumema

akaneMuk Poccuiickoii akanemun Hayk, CoBeTHuk Poccuiickoii
aKaJIeMuu HayK, npedcedamens Ilpocpammnozo komumema

re’epanbHbiil 1upekTop 3AO «IKCIo-O0NOXUM-TEXHOIOTUIY,
omeemcmeennwlii cekpemapy Opzkomumema

akagemuk PAMH, nupekrop uncturyTta OnomenuuuHckoi xumun PAMH

pykoBoauTenp JlenaprameHTa HayKH U MPOMBILUIEHHOW MOJIUTHKA
ropoaa MockBsl

akageMuk PAMH u PACXH, unen IIpe3anguyma PAMH,
TUPEKTOp Beepoccniickoro MHCTUTYTA JIEKAPCTBEHHBIX PACTEHUH,
conpeoceoamens Ilpocpammnozo komumema

mupextop ['HI] P® MurcTuTyTa MEenuko-Ononornaeckux npoodiem PAH
(MMIIB), Bunie-ipesunent PAH

akagemuk PAMH, npodeccop MI'Y umenu M.B. JlomonocoBa

akanemuk PAH, unen IIpesnanyma PAH, mupexrop UncturyTta
onoopranmueckor xumun uM. M.M.11lemsikuna u }0.A.OBunnHnKoBa PAH

[Ipe3unent Poccuiickoro cor3a XUMUKOB

akanemuk PAH, nekan Ouonoruueckoro gaxynsrera MI'Y
uM. M.B. JlomonocoBa, unen [Ipesnauyma PAH, Ilpencenarens BAK

K.T.H., [Ipencenarens Cosera dupexropoB POAO “Pocarpobuornpom”

akanemuk PACXH, Bunie-npesuaent PACXH, nupextop 'HY BHUMMII
uM. B.M.T'op6aroBa Poccenpxo3akagemun

3aMecTuTens MUHUCTpa o0pazoBaHus U Hayku Poccuiickoit denepanun
nenyrar Mocropaymsl

akageMuk PACXH, npe3uaeHT MOCKOBCKOT0 rocy/1apCTBEHHOIO
YHUBEPCUTETA MPUKIIATHON OUOTEXHOIOTUU

npodeccop, renepanbhbiit nupekTop OAO “MOCKOBCKHIT KOMUTET TI0
HayKe W TEXHOJOTUSIM’

akanemuk PAH, nupexrop MHcTUTyTa MONIeKyisipHOi renetnku PAH

JlaBugoBu4
mmmsss - Ckpsaoun Koncrantun  akagemuk PAH u PACXH, nupexrop Llentpa «buonnxenepusi» PAH
|
I FeoereBHq
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Tuxonosnu Urops
AHaTOIBEBUY

Tyrenbssn Bukrop
AJleKcaHApPOBUY

JpHcr JleB
KoncranTnunoBnu

XautoB Paxum
MycaeBu4

Xapuenko Iletp
HuxonaeBnu

Pavel J. Sarkisov

Rem V. Petrov

Evgeny B. Balashov

Sergey N. Mazurenko

Vladimir E. Aleshnikov

Alexander I. Archakov

Valery A. Bykov

Aleksei M. Egorov

Vadim T. Ivanov

Victor P. Ivanov

Mikhail P. Kirpichnikov

Sergey V. Krukov

akagemuk PACXH, nupexrop BHUU cenbckoxo3siicTBeHHON
Mukpoouonorun Poccenpxo3akanemun, . Cankt-IletepOypr

akanemuk PAMH, nupexkrop HUM nutanus PAMH

akaneMuk PACXH, Bune-npe3uneHT Poccuiickoii akagemMun
CEJIbCKOXO3SIMCTBEHHBIX HAyK

akagemuk PAH u PAMH, nupexrop ['HL P® NHcTUTyTa MIMMYHOJIOTHN
denepanbHOro Menuko-61oI0rndeckoro AreHTCTBa

unen-kopp. PACXH, nupekrop Becepoccuiickoro HayuHo-
UCCIIEI0BATENILCKOTO MHCTUTYTA CEIbCKOX03HCTBEHHOM OMOTEXHOIOTUI
Poccenbxo3akanemMun

ORGANIZING COMMITTEE

Academician of the Russian Academy of Sciences, Rector of D.I. Men-
deleyev University of Chemistry and Technology of Russia, President of
the D.I. Mendeleyev Russian Chemists Union, Co-Chairman

Academician of the Russian Academy of Sciences, Adviser of the Russian
Academy of Sciences, Chairman of the Programme Committee

Head of the Department of Moscow Science and Industrial Policy Depart-
ment

Deputy Minister of the Ministry of Education and Science of the Russian )
Federation of

General Director of JSC “Expo-biochem-technologies”, Executive Secre-
tary of the Organizing Committee

Academician of the Russian Academy of Medical Sciences, Director of
the Institute of Biomedical Chemistry of the RAMS

Academician of the Russian Academy of Medical Sciences, Academician
of the Russian Academy of Agricultural Sciences, GE Scientific and Re-
search Institute of Biomedical Chemistry of the RAMSBiomedical Tech-
nologies Center

Academician of the Russian Academy of Medical Sciences,
M.V. Lomonosov Moscow State University

Academicianof the Russian Academy of Sciences, Director of M.M. Sh-
emyakin and Yu.A. Ovchinnikov Institute of Bioorganic Chemistry of the
Russian Academy of Sciences

President of Russian Union Chemists

Academician of the Russian Academy of Sciences,M.V. Lomonosov
Moscow State Univerity, a Member of the Russian Academy of Sciences
Presidium

Professor, The Chairman of the Committee of Directors ROAO “Rosagro-
bioprom”
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Dmitry A. Rototaev

Anatoly I. Grigor’ev

Andrey B. Lisitsyn

Tosif A. Rogov

Evgeny D. Sverdlov

Konstantin G. Skryabin

Igor A. Tikhonovich

Victor A. Tutelyan

Lev K. Ernst

Rakhim M. Khaitov

Mikhail Moskvin-
Tarkhanov

Petr N. Kharchenko

Professor, General Director of the Moscow Committee for Science and
Technology

Academician of the Russian Academy of Sciences, Secretary of the Biol-
ogy Department of the Russian Academy of Sciences

Academician of the Russian Academy of Agricultural Sciences, Vice-
President of the Russian Academy of Agricultural Sciences, Director of
VNIIMP

Academician of the Russian Academy of Agricultural Sciences, President
of the Moscow State University of Applied Biotechnology

Academician of the Russian Academy of Sciences, Director of Molecular
Genetics Institute of the Russian Academy of Sciences

Academician of the Russian Academy of Sciences, Academician of the
Russian Academy of Agricultural Sciences, Director of Center «Bioengi-
neering» of the Russian Academy of Sciences

Academician of the Russian Academy of Agricultural Sciences, Director
of All-Russia Research Institute Agricultural Microbiology RAAS
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Director of Research Institute of Nutrition of the Russian Academy of
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IlerpoB P3m
BukTopoBuy

boikoB Basepuii
AJlekceeBHY

ApYakoB AJIeKCaHIp
HNBanoBuu

AJleliHUKOB Biagumup
EBrennbesn4

BanamioB EBrennii
bopucosun4

bapanos IMmutpuii
AHaTO/IbEBUY

Bapdoaomees Cepreii
JAmMurpueBuy

I'a6udoB AJsiekcanap
T'a6udoBuu

I'maszko Basiepwuii
HNBanoBn4

I'panoBa Huna
bopucosna

EropoB Ajnekceit
MuxaiiioBu4

AKapuxos I'ennaamii
AllekceeBHY

3aBpueB Ceprei
Kupuakosuyu

NBanos Bagum
TuxonoBuu

HNBanoB Muxaun
Baagumuposuy

Kousiecunkos Biagumup
AJleKCaHApOBHY

KpacnibaukoB
Hrops BuxktopoBuy

Kupnuynukos
Muxauiu IlerpoBuyu

COCTAB ITPOTPAMMHOTO KOMUTETA

akazemMuK Poccuiickoil akaJeMHuH HayK, COBETHUK Poccuiickoil akaaeMuun
HayK, npedcedameinb

akagemuk PAMH u PACXH, aupexrop Uucturyra BUJIAP,
conpeoceoameip

akaneMuk PAMH, nupekrop MHCcTHTYTa OMOMeuinHcKkoi xumun PAMH

reaepanbHbli gupekTop 3A0 “DKCIO-OMOXHM-TEXHOJIOTHH
omeemcmeennulii cekpemaps Opzkomumema

pykoBoauTenb [lenapramMmeHTa HayKu U MPOMBILIJIEHHOM MOIUTHKA rOpoJa
MockBEI

npodeccop, pekrop MI'Y nHKEHEPHOI IKOJIOTUI

yneH-kopp. PAH, nupexrop MHCTHTYTAa OMOXUMHUYECKON (DU3UKHA UMECHH
H.M. Omanyansa PAH

wieH-kopp. PAH, 3aB.otnenomMm, Yupexaenue Poccuiickoii Akagemun Hayk
HNucturyt 6uooprannyeckoit xumun um. akaaemuko M.M.Illemsikuna u
[O0.A.OBunnnnkoBa PAH

npodeccop, akanemuk PACXH (uHOCTpanHbIi WwieH), Poccuiickuii
rOCyAAapCTBEHHBIN arpapHbiil yHuBepcurer — MCXA
uM. K.A. Tumupsizea @

npodeccop PXTY um. [.1. Menneneesa
akaneMuk PAMH, npodeccop MI'Y umenun M.B. Jlomonocosa

npodeccop, PI'YH HULL TOKCUKOIOTHN ¥ TUTHEHUYECKOM
pernamenTanuu ouonpenaparoB denepaabHOT0 METUKO-OMOIOTHYECKOTO
arenTcTBa Poccuiickoit denepanyun

yneH-kopp. PACXH, 3aB. otaenom, Yupexaenue Poccuiickoi
Axanemuu Hayk HCTHTYT OMOOpPraHU4YeCcKOi XUMHUU UM. aKaJIEeMUKOB
M.M.1lemsxkuaa u FO.A. OBunnankoBa PAH

akagemuk PAH, nupexrop Yupexnenue Poccuiickoit Axkanemun Hayk
HNuctutyT OMooprannyeckoit Xumun uM. akagemMuko M.M. lllemskuna n
FO.A. OBunnnukoBa PAH

akagemuk PAH, 3aB.otnenom MucTutyTa Mukpoouonorun PAH
I.T.H., npodeccop, pekrop PXTY umenu JI.1. Menneneena

npodeccop, PI'VIT HITO «Mukporen»

akanemuk PAH, nekan Ouonoruueckoro gaxynsrera MI'Y
umenu M.B. Jlomonocoga, wien Ilpesuauyma PAH, [Ipencenarens BAK
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KosruanoB Hukonaii
AJIEKCAHAPOBHY

KouerkoB Cepreii
HukonaeBnu

KproxosCepreii
BennamMuHoBuY

Koran Baa

Jlynenko Cepreit
BuxkropoBuu

MapTbIHOB AJIeKCaHAP
HropeBuu

MupourH1KOB
AHaTonii UBanoBu4

HetecoB Cepreii
BuxropoBnu

OBunnnukoBa TarbaHa
BaaguvmupoBHa

ITanguaos Bukrop
HNBanoBuu

IHopoiikos Biagumup
BacuiabeBny

Poros Hocud
AJIeKcaHIpOBUY

CeBepunEBrennii
CepreeBuu

CeneabuuxkoBal aiuna
BacuiabeBHa

Cucrep Baaaumup
I'puropseBny

Ckpsoun Koncrantun
TI'eoprueBuy

TuxonoBuu Uropsn
AHaTo0JIbeBUY

Tyreabsin Bukrop

akagemuk PAH, nupexkrop MuctutyTa niuronoruu u renetuku CO PAH, .
HoBocubupck

yineH-kopp.PAH, 3aB.naGoparopueii su3umonoruu MacTutyTa
MoneKyasipHoi ouonoruu uM.B.A.Ourensrapara PAH

K.T.H., npeacenarens Cosera JupexropoB POAO «Pocarpobuomnpom»»

npesuient, [lenosoii CopeT CpeHeaTIaHTHUYECKUX IITATOB AMEPUKH U
Poccun

1.6.H., mpodeccop, TeHepaabHbIil TUPEKTOP ABTOHOMHOM
HEKOMMepuecKoi opranuzanuu «HayqyHo-TeXxHu4ecKuil 1IeHTp
«DODAPMBUOIIPECCy»

K.M.H., [lepBbiit 3amecturens qupekropa I HI[ PO «MucturyT
UMMYHoJI0THI DeepalbHOro MEIUKO-OMO0IOIrMYeCKOro areHTCTBa

akanemuk PAH, 3am. mupekropa MHCTHTYTa OMOOPTaHNYECKOW XUMUH HM.
akagemukoB M.M. Illemsikuna u FO.A. OBunnnukoBa PAH, [Ipencenarens
Hay4yHoro Coseta [lymunckoro HayuHoro nestpa PAH

yneH-kopp. PAH, npopexTop o Hayunoii pabore HoBocubupckoro
T'ocynapcTBeHHOrO YHUBEpCHUTETA

npodeccop, pykoBoaurens Hayuno-yue6Horo nentpa MactutyTta
OroopraHnuecKor XuMuu uM. akageMukoB M.M. Illemskuna u FO.A.
OsuunnukoBa PAH, conpedcedamens konxkypca monoowvix yuenvix

npodeccop, mpopextop PXTY umenu /.M. Menneneesa

npodeccop, 3aBenyroNInii 0TaeIoM OnonHpopmarukun MHCTUTYTA
onomenuimuackoi xumun B.H. Opexopuaa PAMH

akaneMuk PACXH, npe3uneHT MOCKOBCKOr0 rocy1apCTBEHHOIO
YHHUBEpCUTETA NMPUKIJIATHON OMOTEXHOIOT MU

uneH-kopp. PAH, renepanbhbiil nupexrop BHL monekynsipHoi
JIMarHOCTHUKHU U JICYEHUS

npodeccop, 3aMecTUTeNb Tupekropa LleHTpaabHOro Hay4qHo-
HCCIIEN0BATEIBCKOTO IE€0JI0T0Pa3BEA0YHOIO MHCTUTYTA LIBETHBIX U
01aropoiHBIX METAJIOB

yineH-kopp. PAH, 3aB.kadenpoit MI'Y nH)X€HEpHOI 3KOIOTHH
akagemuk PAH nu PACXH, aupekrop Llentpa «buounnxkenepus» PAH

akagemuk PACXH, nupekrop Becepoccniickoro HayqHo-
HCCIIE/I0BATEIbCKOTO HHCTUTYTA CEIbCKOX03IUCTBEHHOM MUKPOOHOIOT I
Poccenpxo3akagemun, T. Cankt-IlerepOypr

akagemuk PAMH, nupexrop MucturyTa nuranus PAMH

AJleKCaHApPOBUY
s Trauyyk BeeBouiog akaneMuk PAH u PAMH, nekan ¢akynsreTa GyHIaMEHTAIBHON
|
s APCEHbEBUY meauiael MI'Y umenun M.B. JlomoHOCOBa
|
|
I
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TECHNOLOGIES —
XautoB Paxum akagemuk PAH u PAMH, nupexrop ['HL P® «MHCcTUTYT HMMYyHOIOTUI»
MycaeBnu ®denepalibHOTO MEUKO-OMOIOrMYeCKOro areHTcTea PO
Xapuronos Baagumup akanemuk PACXH, nupexrop 'HY BHUU mMonouHOM MpOMBIILIEHHOCTH
JAmurpueBuy Poccenbxo3zakanemun
Xapuenko Iletp ynen-kopp. PACXH, nupekrop Bcepoccuiickoro HayuHo-
HukonaeBuu HCCIIEIOBATEIHCKOTOMHCTHTYTA CEITbCKOX03CTBEHHOW OMOTEXHOIOTHH
Poccenpxo3zakagemMun
®poJkoBa AJlia npodeccop, pexkrop MUTXT um. M.B. JlomonocoBa
KoncranTnHoBHA
Hpiranos JAmutpuii npodeccop, 3aMecTuTeNb pykoBoauTens JlemaprameHTa HayKu U
HropeBuu IIPOMBIIUIEHHO!N ITOJIUTUKH I. MOCKBBI
YomanoB Ypy3oek axkagemuk HAH Pecny6onuku Kazaxcran, 3am.qupexropa HITL]
YomanoBHY nepepabarpIBaronell ¥ MUIICBON MPOMBIIIIICHHOCTH TP MUHHUCTEPCTBE
cenbckoro xo3stiictBa PK, rn.yuensiit cekperaps HAH pecny6nuku
Kaszaxcran
IBen Buraani akagemuk PAMH, 3aB.kadenpoit 6M0TexXHOI0rnn 1 OMOHAHOTEXHOIOT U
HNBanoBu4 MUTXT um. M.B. JloMmonoCOBa, npedcedament KOHKYPCA MOAOObIX
VUeHbIX
HleBesyxa Bukrop akaneMuk PACXH, npodeccop Poccuiickoro rocyrapcTBeHHOTO
CrenanoBu4 arpapsoro yHusepcurera - MCXA um. K.A. Tumupszesa
IIo6a Cepreii unieH-kopp. PAH, nekan ¢axynprera nousoBeneHuss MI'Y
AJlekceeBHY nmeHn M.B. JlomonocoBa ®
JpHct JleB akagemuk PACXH, Bune-npe3unent Poccenbxo3akagemuu
KoncranTuHOBHY
SlHeHKO AJteKkcaHap 1.0.H., 3aM. qupekropa OI'YII 'HII l'ocHUUreneTnka
CrenanoBu4
PROGRAMME COMMITTEE
Rem V. Petrov Academician of the Russian Academy of Sciences, Adviser of the Russian
Academy of Sciences, Chairman
Alexander I. Archakov  Academician of the Russian Academy of Medical Sciences, Director of
the Institute of Biomedical Chemistry of the RAMS
Valery A. Bykov Academician of the Russian Academy of Medical Sciences, Academician
of the Russian Academy of Agricultural Sciences, Director of the Biomed-
ical Technologies Center, Co-Chairman
Vladimir E. Aleshnikov  General Director of JSC «Expo-biochem-technologies», Executive Secre-
tary of the Organizing Committee
Evgeny B. Balashov Head of the Department of Moscow Science and Industrial Policy Depart-
ment
Dmitry A. Baranov Professor, Rector of the Moscow State University of the Engineering Ecol-
ogy
Alla K. Frolkova Professor, Rector of M.V. Lomonosov Moscow State Academy of Fine —
Chemical Technology I
|
|
|
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Uruzbek Ch.Chomanov Academician of the NAN, Kazakhstan
Aleksei M. Egorov Academician of the Russian Academy of Medical Sciences, M. V. Lo-
monosov Moscow State University
Lev K. Ernst Academician of the Russian Academy of Agricultural Sciences, Vice-Pres-
ident of the Russian Academy of Agricultural Sciences
Alexander A. Gabibov Corresponding Member of the Russian Academy of Sciences, Institute of

Valeriy I. Glazko

Nina B. Gradova

Vadim T. Ivanov

Mikhail P. Kirpichnikov

Vladimir A. Kolesnikov

Igor V. Krasilnikov

Rakhim M. Khaitov

Vladimir D. Kharitonov

Petr N. Kharchenko

Nikolay A. Kolchanov

S.V. Krukov

Val Kogan
Sergey V. Lutsenko
Alexander I. Martynov

Anatoly I. Miroshnikov

Sergey V. Netesov

Tatiana V. Ovchin-

|
e nikova
]
[ ]
]
12

Microbiology of the Russian Academy of Sciences

Professor, Russian State Agrarian University - Moscow Agricultural Acad-
emy named after K.A. Timiryazev

Professor, D. Mendeleev University of Chemical Technology of Russia

Academicianof the Russian Academy of Sciences, Director of M.M. Sh-
emyakin and Yu.A. Ovchinnikov Institute of Bioorganic Chemistry of the
Russian Academy of Sciences

Academician of the Russian Academy of Sciences, M.V. Lomonosov Mos-
cow State Univerity

Professor, Rector of D. Mendeleev University of Chemical Technology of
Russia

Professor, the NPO “Microgen”

Academician of the Russian Academy of Sciences, Academician of the
Russian Academy of Medical Sciences, Director of Institute of Immunol-
ogy of Health Care Ministry of the Russian Federation

Academician of the Russian Academy of Agricultural Sciences, Director
of the All-Russia Research Institute of Milk Industry of the Russian Acad-
emy of Agricultural Sciences

Corresponding Member of the Russian Academy of Agricultural Sciences,
Director of the All-Russia Research Institute of Agricultural Biotechnol-
ogy RAAS

Academician of the Russian Academy of Sciences, Director of the Institute
of Cytology and Genetics of the RAS Siberian Branch, Novosibirsk

Professor, The Chairman of the Committee of Directors ROAO “Rosagro-
bioprom”

President, Mid-Atlantic-Russian Business Council

Professor,General Director of “Farmbiopress”

Professor, Deputy Director of Institute of Immunology of Health Care
Ministry of the Russian Federation

Academician of the Russian Academy of Sciences, Deputy Director of M.
M. Shemyakin and Yu. A. Ovchinnikov Institute of Bioorganic Chemistry
of the Russian Academy of Sciences

Corresponding Member of the Russian Academy of Sciences, pro-rector of
the Novosibirsk State University

Professor, Head of the Research and Training Center, M. M. Shemyakin
and Yu. A. Ovchinnikov Institute of Bioorganic Chemistry of the Russian
Academy of Sciences, Vice-Chairman of the Contest of Young Scientists
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Viktor 1. Panfilov

Vladimir V. Poroikov

Iosif A. Rogov

Evgeny S. Severin

Galina V. Sedel’nikova

Vitaliy 1. Shvets

Victor S. Shevelukha

Sergey A. Shoba

Vladimir G. Sister
Konstantin G. Skryabin

Igor A. Tikhonovich

Vsevolod A. Tkachuk

Dmitry L. Tsyganov

Victor A. Tutelyan

Sergey D. Varfolomeyev

Alexandr S. Yanenko

Sergey K. Zavriev

Gennady A. Zharikov

Professor, Pro-rector of D.I. Mendeleyev University of Chemical Technol-
ogy of Russia

Professor, GE Scientific and Research Institute of Biomedical Chemistry
of the RAMS

Academician of the Russian Academy of Agricultural Sciences, President
of the Moscow State University of Applied Biotechnology

Corresponding Member of the Russian Academy of Sciences, Director of
the All-Russia Research Center for Molecular Diagnostics and Therapy

Professor, Deputy Director of the Central Research Institute of Geological
Prospecting for Base and Precious Metals

Academician of the Russian Academy of Medical Sciences, Chairman of
the Contest of Young Scientists

Academician of the Russian Academy of Agricultural Sciences, Russian
State Agrarian University - Moscow Agricultural Academy named after
K.A. Timiryazev

Corresponding Member of the Russian Academy of Sciences, Dean of Soil
Science Dept., M.V. Lomonosov Moscow State University

Corresponding Member of the Russian Academy of Sciences

Academician of the Russian Academy of Sciences, Academician of the
Russian Academy of Agricultural Sciences, Director of Center “Bioengi-
neering” of the Russian Academy of Sciences

Academician of the Russian Academy of Agricultural Sciences, Director
of the All-Russia Research Institute of Agricultural Microbiology of the
Russian Academy of Agricultural Sciences

Academician of the Russian Academy of Medical Sciences, Correspond-
ing Member of the Russian Academy of Sciences, Dean of the Fundamen-
tal Medicine Faculty, M.V. Lomonosov Moscow State University

Professor, Deputy Head of Moscow Science and Industrial Policy Depart-
ment

Academician of the Russian Academy of Medical Sciences,
Director of the Research Institute of Nutrition of the Academy of Medical
Sciences Presidium

Corresponding Member of the Russian Academy of Sciences, Director of
N.M. Emmanuel Institute of Biochemical Physics

Professor, Deputy Director of the State Research Institute of Genetics and
Selection of Industrial Microorganisms

Corresponding Member of the Russian Academy of Agricultural Sciences,
Institute of Microbiology of the Russian Academy of Sciences

Professor of Research Center of Toxicology and Hygienic Regulation of
Biologicals of the Russian Federation Health Care Ministry
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Bzo MATEPHAJIbI KOHFPECCA | | COCTAB KOHKYPCHOM KOMHCCHM KOHKYPCA MOJIOAbIX YUEHbIX:
_ TEXHOJIOTUMU

COCTAB KOHKYPCHOV1 KOMICCHUI KOHKYPCA MOJIOOBIX YYEHBIX

Conpeoceoamenu KOHKYpCHOU KOMUCCUU:
ey Burannii UBanoBuy, akanemux PAMH, 3aBenyronmii kadenpoii 6norexunonoruu MUTXT
uM. M.B. JlomoHoCOBa
OBunnaukoBa Tarbsina BaagumupoBHa, npopeccop MMA nm. 1.M. CeueHoBa, pyKOBOIUTEb
Yuebno-nayunoro neatpa UbX um.akagemuxoB M.M.Illemskuna u FO.A. OBunnnukoBa PAH

Ynenvt KOHKYPCHOU KOMUCCUU:
ApuakoB Auiekcanap UBanoBuy, akanemuk PAMH, nupexrop ['Y HUM GnomeaunuHckoi XuMmuu
PAMH
Bapgoaomees Cepreii JImutpueBuy, dieH-kopp. PAH, nupexrop MHCTHTYTa OMOXMMHUYECKON (PU3UKH
nM. H.M. DOmanyasnsa PAH
I'panoBa Huna bopucoBna, npodeccop PXTVY um. JI.U. Menaeneena
J3anTHeB Bopuc Bopucouy, npodeccop, 3am. qupekropa Mucturyra 6moxumuu um. A.H. baxa PAH
Eropos Anexceii MuxaiinoBuy, akanemuk PAMH, npodeccop MI'Y umenn M.B.JlomonocoBa

3aBpueB Cepreii KupnaxkoBuu, wien-kopp. PACXH, 3aB. ornenom MHCTHTYTa OMOOpPTaHWYECKON
xuMud uM. akageMukoB M.M.Illemsaknua u FO. A .Osunuaukosa PAH

Kamoxublii Cepreii Baagumuposuy, npopeccop, MI'Y umenn M.B. Jlomonocosa, I'K «PocHanoTex»
KpioxoB Cepreii BeauamunoBuy, K.T.H., npencenarens Cosera Jupekropo POAO
«Pocarpobuonpom»

anduiaos Bukrop UBanoBuy, npodeccop, npopexrop PXTY um. /.M. Menaeneena

IlopoiikoB Biaagumup BacunbeBud, nmpodeccop, 3aBeayroniuii otaenoM ononapopmaruku MaCTHTYTA
ouomenuuunckoi xumun B.H. Opexosnua PAMH

Poros Hocud Anexcanaposuy, akaneMuk PACXH, npe3naeHT MOCKOBCKOIO rocyapCTBEHHOTO
YHHMBEPCHUTETA NPUKIAJHON OMOTEXHOJIOTHH

CeneabnukoBa I'aimna BacuabeBHa, npodeccop, LieHTpanbHblii HayuYHO-UCCIEN0BATEIbCKUN
re0JIOropa3Bel0uHbI MHCTUTYT LIBETHBIX U OJ1aropoIHBIX METAJJIOB

TutoB EBrennii UBanoBuy, akanemuk PACXH, MI'Y npuxiagnoit 6MOTEXHOIOTUH

Xapuenko Ilerp Hukonaesny, unen-xopp. PACXH, nupexrop BHUU Cb Poccenbxo3akanemun
Heiranos Amutpuii Uropesuy, npodeccop, 3aMm. pykoBoauTens JlenapraMmeHTa HayKu U
MIPOMBILIUIEHHOW MTOJIMTUKHU Topoaa MoCKBBI

Yomanos Ypy3oex Homanosuy, akaneMuk HAH PK, . yuensiit cexperaps HAH PK, 3am. nupekropa
HIIL] nepepabarpiBaroIIei 1 MUIIEBON MTPOMBIIINICHHOCTH ITPH MUHUCTEPCTBE CEIBCKOTO X035HCTBA
Pecry6miku Kazaxcran

SAnenko Anexcanap CrenanoBu4, 1.0.H., 3aM. aupekropa @I'YII 'HL| l'ocHUreneruka

Yuenwtii cexkpemapv komuccuu:
KpsbiioBa Jlapuca IlerpoBHa, k.X.H., MHCTUTYT OMoXuMudeckoii ¢pusuku um. H.M. DOmanysns PAH

-k
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CEKLUA 7. <BHOTEXHOJIOrUA W NULLIA ANA HU3HW»
SECTION 7. «BIOTECHNOLOGY AND FOOD FOR LIFE»

CEKLWA 8. «<BHOKATANIN3 U BUOKTANIUTUYECKUE TEXHOJOTHH»
SECTION 8. “BIOCATALYSIS AND BIOCATALYTIC TECHNOLOGIES™

CEKLIUA 9. «BUOTEOTEXHONOIUSA»
SECTION 9. “BIOGEOTECHNOLOGY”

CEKLHA 10. «MHHOBALUM, ®HHAHCbI U BU3HEC»

SECTION 10. “INNOVATIONS, FINANCES AND BUSINESS”

CEKLIUA 11. «BUOTEXHOJIOTUA U O6PA30BAHUE»
SECTION 11 “BIOTECHNOLOGY AND EDUCATION”

CEKLIUA 12. «<BHOMHDOPMATHHA»
SECTION 12. “BIOINFORMATION SCIENCE”

CEKLIUA 13. «<BUOTEXHOJNIOTUA U NPOBJIEMbI 60JIbLLMX TOPOA0B»
SECTION 13. “BIOTECHNOLOGY AND PROBLEMS OF BIG CITIES”

CEKLWA14. «<BO30BHOBJIAEMBIE PECYPCbl U BUOTEXHOJIOrMW B BOAHOM CEKTOPE»
SECTION 14. “RENEWABLE RESOURCES AND BIOTECHNOLOGIES IN THE ATER SECTOR”

CEKLUA 15. «COBPEMEHHBIE HHCTPYMEHTAJIbHBIE METO/Ibl HCCJTEJOBAHHM»
SECTION 15. “MODERN METHODS OF RESEARCH IN THE FIELD OF SCIENCES ABOUT LIFE”

NNEHAPHOE 3ACEJJAHUE. «NPOBJIEMbI BUOBE30MACHOCTH»
PLENARY SESSION. “PROBLEMS OF BIOSAFETY”

CHMNO3MYM. «NPE H NPOBMOTHKH B NULLEEBOA NPOMbILLIEHHOCTH. 3[10POBOE MUTAHUE HACENEHUS»
SYMPOSIUM. “PRE- AND PROBIOTICS IN THE FOOD INDUSTRY. A HEALTHY FOOD FOR POPULATIONS”
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Bzo CEHLWA 6 | | BUOTEXHOJOTMA W OKPYHAIOLLASA CPEA
_ TEXHONOTIUU

CEKIUA 6. «<BUOTEXHOJIOT'UA U OKPYIKAIOILIASA CPEJA»
«BHOJIOTUYECKASI TPAHC®OPMAIINSA 3ATPSI3SHEHU B OKPYXKAIOIIEN CPEJIE:
3AKOHOMEPHOCTHU U TPAKTUYECKHWE ACIIEKTbBI»

SECTION 6. “BIOTECHNOLOGY AND ENVIRONMENT”
«BIOLOGICAL TRASFORMATION OF THE POLLUTIONS IN THE ENVIRONMENT:
REGULARITY AND PRACTICALITIES”

A

i CIIOHCOP CEKIIAH
Yl | PN SPONSOR OF SECTION
MMMYHO®APM
YCTHBIE JOKJIAJIbI
ORAL REPORTS

BUOTA U KOMITAPTMEHTALIIUA B ITOYBAX

Kapnauesckuii JI.O.
MT'Y umenu M.B. Jlomonocosa, gpaxyibmem noueogedeHus,
Mocxksa 119991, Jlenunckue copul, 0.1, cmp.12

[ToyBa kKak MPUPOTHOE TEJIO MPEICTABIAET COOON CMeCh 3€pEeH MUHEPATIOB M O0JIOMKOB TOPHBIX TIOPOJI,
KOJJIOUJIOB OPTaHMYECKONH U MUHEPAJIbHON MPUPOAbI, AeTpUTa. B 3TOM cMecH mpoucxoasaT XUMHUYECKHeE,
Oouoxummueckue, onopuzndeckue u pusnyeckue B3auMoIeHCTBHS MEXKIY KOMIIOHEHTaMH MOYBBI. OHUM
U3 IIaBHBIX IpeoOpa3oBaTeneil Marepuana MOpOoAbl MOXKHO CUMTaThb OMOTY. MHUKpOOpPraHU3MbI MOYBHI,
KaK IMpaBUJIO, 3aKPEIUIEHbI Ha IMOYBEHHON Marpuile (IOBEPXHOCTH MOYBEHHBIX 4acTul). OHM 00pa3yroT
HEepBUYHbIE KOMIAPTMEHTHI, YJaCTKH MOYBBI C OCOOBIMM CBOWCTBAMM U KOHLIEHTpALMEH OpraHn4ecKoro
BeniecTBa. KOMIMapTMEHTHI ONpenessoT JIOKaIbHOCTh PA3IMYHBIX MOYBEHHBIX peakuuid. buora Takxke
IPOM3BOAUT KOMIIAPTMEHTALIMIO ITOYBBI HA MAKPOKOMITAPTMEHTHI (T€ccephl, NapLellibl), YTO MPUBOAUT K
CO3JIaHHIO 0CO00M CTPYKTYPhI TIOYBEHHOTO MOKPOBA.

B mouBe marpuma urpaerT Ha MUKpOYpOBHE pOjb MEMOpaHbl. AKTHBHBIE LIEHTPbl MATPULIBl UTPAIOT
ponb opraHonioB. OHM ONPENENAIOT CEIEKTUBHOCTH IMOMIOIIEHUS KaTHOHOB IOYBOM M ONPEIEIISIOT
KOMIIApPTMEHTALMI0 KaTHOHOB B moyBe. KommapTMeHTanus NpUBOAMT K TOMY, YTO (aKTHUECKU MBI
HE MOXXEM IOJyYUTh TIOYBY, COJACPKAIIYI0 TOJIBKO OAWH OOMEHHBIH KaThoH. Pa3Hble KOMIapTMEHTHI
CHEeLMATU3UPYIOTCA Ha Pa3HbIX BellecTBaX (HUTpaThl, aMMMauHble COEAMHEHUs, pa3Hble KATHOHBI,
docdop u np.). CrencrtBueM pabOTH ATUX KOMIAPTMEHTOB MOXKHO CUMTATh OPTIITEHHBI, KapOOHATHBIC
HOBOOOpAa30BaHMs, OCaXIEHUE I'MIPOKCHIOB XKeJle3a Ha KAOJIMHUTE WM TYMUHOBOM KHCIOTBHI M TYMHHA
Ha MOHTMOpWUIOHHTE. OJHUM M3 MEXaHW3MOB KOMIAPTMEHTAIIMH MOXKHO CUYHMTaTh M30MPaTeIbHOCTD
aKTHBHBIX LIEHTPOB IOYBEHHOM Marpulbl. BTopoii — oOpa3oBaHue H30MpaTeslbHBIX MEMOpaH OKOJIO
AKTHBHBIX IEHTPOB, TPOHHUIIAEMBIX JIUIIIb JJISI ONPEACTICHHBIX XUMUYECKHX BeIeCcTB. TakuMu MeMOpaHaMu
MOXeET ObITh TUNUHAS Ppakiysi rymyca. Bo3MO)XHO, KaMIIapTMEHTALUS UTPAET BasKHYIO POJIb B HBOITIOILIMU
nenodayHel, 6aKTepHuil ¥ COXpaHEHUH TOYBEHHOTO TeHO(OHIA.
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BIOTA AND COMPARTMENTATION IN SOILS

Karpachevskiy L.O.
M.V.Lomonosov Moscow State University Faculty of Soil Science,
Moscow 119991, Leninskie Gory, h.1, b.12

The soil consists of a mix of mineral grains, fragments of rocks, organic and mineral colloids and detritus.
In this mix there are chemical, biochemical, biophysical and physical interactions between components
of the soil. One of the main transformers of rock material can be considered biota. Soil microorganisms
usually attached to the soil matrix (surface of soil particles). They form the primary compartments, areas of
soil with special properties and concentration of organic matter. Compartments define locality of different
soil reactions. Biota also produces soil compartmentation on makrolevels (tesserae, the parcel), which
leads to the creation of special soil cover structure.

In soil the matrix plays a membrane role. The active centers of a matrix play a role of organoids.
They define selectivity of cations absorption by soil and define the compartmentation of cations in
soil. Compartmentation leads to the fact that we actually can not get a soil containing only one type
of exchange cations. Different compartments specialize on different substances: nitrates, ammonium
compounds, different cations, phosphorus. The consequence of these compartments can be considered
ortshteins, carbonate formations, precipitation of iron hydroxides on kaolin or humic acid and humin on
Montmorillonite. One of the mechanisms can be considered the selectivity of active centers in the soil
matrix. The second mechanism is the formation of selective membranes around the active sites, permeable
only to certain chemicals. Such membranes may be lipid fraction of humus. Perhaps compartmentation
plays an important role in the evolution of pedofauny, bacteria and conservation of a soil gene pool.

TEOPUA U ITPAKTUKA ITPUMEHEHMUMSA ITPOCTBIX CUCTEM BUOTECTUPOBAHUA
JJI51 ONEHKH “310POBbA” I10YB

KoxeBun I1.A.
Kageopa 6uonocuu nous, gpaxyromem nousosedenus MI'Y, Mocxesa, 119899

[TouBeHHBIE MUKpPOOpPraHU3MbI HUIPAIOT HUCKIIOYUTEIbHYIO POJb B KIIOYEBBIX 3KOCHCTEMHBIX
mporeccax, BKJIOYas MPOLECChl MHUHEpalnu3alu U TpaHchOpMaIlMi pa3sHOOOPa3HBIX MPUPOTHBIX
BEIIECTB U KCEHOOMOTHKOB. [l03TOMYy akTyanbHOW mNpeAcTaBiseTcs 3ajadya moucka 3(QeKTHBHBIX
MHUKPOOHOJIOTHUECKUX TTapaMeTPOB sl OIICHKU ‘‘370pOBbs’ TO4YB. MeTadopa MOYBEHHOTO “3M0POBBS’
CBSI3aHA C XOJMCTUYECKUM aHAJIM30M CIIOCOOHOCTH OMOCHCTEMBI MOYB B 33JJaHHBIX MPOCTPAHCTBEHHO-
BPEMEHHBIX TpaHUIaX MOAJEPKUBATh CBOM MapaMeTpbl B JHana3zoHax, MPUEMJIEMBIX, B KOHEUYHOM
cuete, JuId 0OecreueHust 310pOBbs JItofiel. BrIOOp MPUOPHUTETHBIX MapaMeTpOB ONMPENENIeTCs 1EIeBOM
dbyukuueit. Hampumep, A7 TOPOICKUX MTOYB MapaMeTp MPOAYKTHBHOCTH PacTeHUH (ypokaii) He SBISETCS
OCHOBHBIM, a 0oJiee 37T000HEBHBIMU MPEICTABISIOTCS XapaKTEPUCTHUKU CAMOOUHUIIICHHS] OT XUMUYECKOTO
U MHKpOOHOro 3arpsi3HeHusi. B nurteparype mnpeicTaBleHbl MOMBITKA OMNPEICICHUS TOYBEHHOTO
“3M0POBBs’’ C TIOMOIIBIO KOJTMYECTBEHHBIX TTOKa3zareseii. B Hamieit paboTe B KaueCTBE TaKUX HHIUKATOPOB
WCITIOJIB30BAIMCH MTPOCTHIE UHACKCHI, CBSI3aHHBIE C OCHOBHBIMU XapaKTEPUCTUKAMH MUKPOOHOU CHUCTEMBI
(bmomacca, aKTHBHOCTb, CTPYKTYpHOE M (D)YHKIHMOHAJIBHOE pa3HOOOpasue, JabuiIbHOE OpraHHmYecKoe
BemiecTBo). [loka3zaHa BO3MOXKHOCTH KOJMUYECTBEHHOTO OIPEICNCHHUsI PE3UCTEHTHOCTH M THOKOCTH
MOYBEHHOI MUKPOOHOI CHCTEMBI MPU Pa3HOOOPA3HBIX HApyHICHUX. [IpeaioskeHbl POCThIE METOIBI IS
onpeeaeHuUs “IKOIOTHIECKOM 10361 B TosiepaHTHOCTH coobtiecTB (PICT addexr), uTo HeoOXoaMMO ISt
OLICHKH pUCKa U BbIOOpa ONTUMAIbHOIO BapUaHTa OMOpeMeTuaIiy.
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THEORY AND PRACTICE OF SIMPLE BIOTEST SYSTEMS FOR RAPID ASSAY OF SOIL
HEALTH

Kozhevin P.A.
Department of soil biology, faculty of soil science, Moscow State University, Moscow, 119899

Soil microbial communities are key component of many ecosystem processes. Soil microorganisms
control the mineralization and transformation of natural compounds and

xenobiotics. It is essential to consider a set of microbiological parameters as indicators of soil health.
Soil health is defined as the continued capacity of soil to function as a vital living system. The meaning
of the terms soil health and soil quality depend on the defined purpose. The basic assessment of soil
health is necessary to evaluate the degradation status and changing trends following different land use and
management interventions (agriculture, landscape and urban planning). Many studies have attempted to
define the soil health using simple indices. The present study gives an overview about the possibilities to use
microbial parameters (biomass, activity rates, structural and functional microbial diversity) as an indicator
for soil quality. As a minimum data set microbial biomass content and microbial activity rates were often
estimated together with measures on some basic soil components, i.e. labile organic C content. There are
many situations where it is highly desirable to be able to quantify resistance, resilience and redundancy
in natural microbial systems. The study of self-regulation processes in natural microbial system upon
increasing rates of pollution makes it possible to distinguish between several phases of a system’s response
to the intensity of external loads on it. The implementation and use of “ecological dose” (EcD) values
would provide a simple holistic method to regulate toxicants in soils. When pollutants are present in a soil,
shifts towards more pollution-tolerant communities occur. This phenomenon is called pollution-induced
community tolerance (PICT). The PICT approach has several advantages over methods that are currently
used in risk assessment.

INOJTYYEHHUE KOMITIOCTOB U3 KOMMYHAJIBHBIX OTXOJ10B KPYITHBIX
roroaoB

Jlykanun A.B., Tapacosa E.B., Taxraposa T.B., Tyxsarynnuna K.3.
HIIIT «Meobuonpomy», MT'VHUI
129344, Mockea, yn. Bepxosanckas, 0.18, k.2, e-mail: zosima5 1(@bk.ru

Bonpocs! yrunuzanuu TBEpABIX OBITOBBIX OTXOAOB B OOJBIIMX TOPOIAX BBIXOSAT HA MEPBOE MECTO
B JEATEIbHOCTH NMPEINPUATHI JKUINIIHO-KOMMYHAJIBHOTO XO3siicTBa. B WacTHOCTH, K 3TUM OTXOAaM
OTHOCHUTCSI TOAPEUIETOUHBIM MPOAYKT MYCOPOCOPTHPOBOYHBIX 3aBOJOB (ITMIIEBBIE OTXOJbI), CIUJIbI
JIepeBbEB, OCAJKM CTOUHBIX BOJ CTaHIMH a’spauuu. Hampumep, B MockBe oOpasyercss 10 5 MIIH.TOHH
CTOYHBIX BOJ[, KOTOpPbIE B OCHOBHOM MPOXOAAT O4MCTKYy Ha JlroOeperkoil n KypbsHOBCKOW CTaHLUAX
aspanuu. [1pu o6paboTke exxeTHEBHO 00pa3yeTcs AeCSITKH ThICAY TOHH COPOKEHHBIX 0CAIKOB BIa’KHOCTBIO
62-75 %. OTn ocaiku BBIBO3TCSI HA MOJIUTOHBI 3aXOPOHEHHUS], IPUYEM 3a CUET CTAHLIMH OUUCTKH CTOYHBIX
BO/I.

B TO e BpeMs Meramoyuchl HYXIAIOTCS B MOCTOSHHOM OOHOBJIIEHHH CBOMX MOYB, OOETHEHHBIX
OMOTreHHBIMH >JIEMEHTAMH U MEPECHIIEHHBIX BPEAHBIMH MPOAYKTAMH aHTPOIIOTEHHOTO MPOUCXOXKICHHS.
Hanpumep, exxeronHo B MOCKBY 3aBO3MTCS COTHHU ThICSY TOHH IJIOJOPOAHBIX 1MouB 1o nexne 1200-1500
pyOuteii 3a KyOuuecKui MeTp.

Hamu pazpabotana TeXHOJIOTHS, MO3BOJISIONIAs UCIIOIB30BATh YKa3aHHBIE TBEP/IbIe OBITOBBIE OTXOIBI
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Y MO0JIYy4YaTh IMOJHOLEHHBIE KOMIIOCTBI, KOTOPHIE B JAJIbHEHIIIEM MOKHO MCIOJIb30BATh KAK OPraHUYeCKOe
yaoOpenue, aMO0 KaKk OCHOBHON KOMIIOHEHT MpPHU MPHUTOTOBIEHUU HCKYCCTBEHHBIX MOYB. Croco0
IIPUTOTOBJIEHUSI KOMIIOCTA 3al1aTEHTOBAH. [Ipenmaraemass ~ TEXHOJNOTUS  IPELYCMaTpUBAECT
KOMITOCTUPOBAHUE B adpUPYEMbIX OypTax C MOAJIEPKKON OCHOBHBIX TEXHOJOTHYECKUX IapamMeTpOB.
[Ipu ¢opmupoBanun OypTOB HCHOJB3YIOT Pa3iHyYHbIE KOMMO3UIMHM M3 MaTepUasioB, COCTABIISIOIINUX
HCXOJTHOE CHIPbE ISl KOMIIOCTUPOBaHUS. DTO (M3 pacdyera Ha cyxoe BemectBo) - 20-40% cOpokeHHOI
B METAaHTEHKaX CMECH OCAJKOB CTOYHBIX BOJA M U30BITOYHOTO aKTUBHOTO Hia, 5-20% BbIOpaHHBIX W3
TPYMIbBL: CBIPOM OCAJOK CTOYHBIX BOJ, M30BITOYHBIN aKTUBHBIA WJI, CMECh CHIPOTO OCaJKa CTOYHBIX BOI
1 u30bpITOYHOTO Uia, 10 15% npesecHoit miensl pazmepom 10-30 mm u nopsiaxa 25-45% noapeneTouHoi
(bpakuuy TBEpAbIX OBITOBBIX OTXOMO0B. [IpruemM TeXHOIOrnuecKol CXeMOi MPOU3BOICTBA MPEyCMOTPEHO
rPOXOYEHHE TOTOBOIO KOMIIOCTa M BO3BpaT HENepepaOOTaHHOM IIenbl U YacTH KOMIOcTa (YyCKOpeHue
Hauajga TepMO(MIBHON YacTH MpoIecca) B «TOJOBY» Mpoliecca. BpeMs KOMIOCTUPOBAaHUS COCTABISET
3-4 nenenu. Aspanus, B KoaudecTBe 15-20 M.ky0./dac Ha 1 T OpraHMYECKOTrO BEIIECTBA HAYMHACTCS CO
BTOPOI HEJIENH 3aKJIaIKu OypTOB U MPOIOIIKAECTCS O TOTOBHOCTU KOMIIOCTA B PEKHUME 7-8 4acoB uepe3
3-4 cytok. ConeprkaHue KUCIOPOJa U YINIEKUCIIOTO ra3a B KOMIIOCTUPYEMOM CMECH JIEKHUT B nipenenax 10-
15% u 6-8% cootrBercTBeHHO. OTHOMIEHUE yriiepoaa k azoTy C:N = 25-30, azora k ¢pocdopy N:P = 70-95.
Bsixox roroBoro npoaykra 1o BiaxHoil macce 40-50% ot ncxopnoi. Pasmep vactui He npesbimaet 50
MM.

['oTOBBII KOMITIOCT UMEET BIaXHOCTh 45-50%, conepxanue oprannyeckux Bemects 50-70%, pH = 7-9,
MIPU OTCYTCTBUU MATOTEHHBIX OPTraHU3MOB, SIUI] T€IbMUHTOB U JINYUMHOK MYX.

BHenpenue 3TOil TEXHOJOTMHM B IMPOMBIIUIEHHBIX MacIiTa0ax IMO3BOJIUT CYHIECTBEHHO YIIyYIIUTh
HKOJIOTUYECKUE U IKOHOMUYECKHE MTOKA3aTe]Id METaNoJIMCOB.

PRODUCTION OF COMPOSTS OUT OF MUNICIPAL WASTE OF LARGE CITIES

Lukanin A.V., Tarasova E.V., Takhtarova T.V., Tukhvatullina K.Z.
RPE «Medbioprom», MSUIE
129344, Moskow, Verkhoyanskaya str., house.18/.2, e-mail: zosima5 1 (@bk.ru

Questions of recycling of a firm household waste in big cities come out on top in activity of the
enterprises of housing and communal services.

In particular, this waste includes undersize from waste factories (a food waste), sawn ends of trees, and
sewage deposits from stations of aeration.

For example, in Moscow up to 5 million tons of sewage is formed and clearing basically take place at
Ljuberetsky and Kurjanovsky stations of aeration.

At daily processing up to ten thousand tons of fermented deposits at humidity 62-75 % is formed.

These deposits are removed to burial place ranges at the expense of sewage treatment plants.

Atthe same time megalopolises need constant renovation of the soils impoverished by biogenic elements
and oversaturated by the harmful products of anthropogenic origin. For example, hundred thousand tons of
fertile soils at the price of 1200-1500 roubles for cubic meter are delivered to Moscow annually.

We develop the technology, allowing to use the specified firm household waste and to receive high-
grade composts which can be used further as organic fertilizer, or as the basic component at preparation of
artificial soils. The way of preparation of compost is patented.

The offered technology provides a composting in aerated piles with support of the basic technological
parameters.
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At the formation of piles various compositions of raw materials for composting are used.

This equals 20-40 % (at the rate on solid) of deposit mixes of sewage and superfluous active silt,
fermented in methane tanks; 5-20 % of crude deposit of sewage, superfluous active silt, a mix of a crude
deposit of sewage and superfluous silt; up to 15 % of wood chips in the size 10-30 mm; 25-45 % undersize
fractions of a firm household waste.

Technological scheme of manufacture provides the grating of compost and return of the crude wood
chips and parts of compost (acceleration of the beginning of thermophilic part of the process) into the
“head” of the process.

The period of composting takes 3-4 weeks. 15-20 m. cubic/hour of aeration (for 1tonne of organic
substance) begins on the second week of the laying of piles and proceeds to readiness of compost in a mode
of 7-8 hours in 3-4 days.

The maintenance of oxygen and carbonic gas in a composting mix lies within 10-15 % and 6-8 %
accordingly. The relation of carbon to nitrogen C:N = 25-30, nitrogen to phosphorus N:P = 70-95. A ready
product on damp weight equals 40-50 % from the original weight. The size of particles doesn’t exceed 50
mm.

The humidity of ready compost equals 45-50 %; the content of organic substances equals 50-70 %, pH
equals 7-9 (in the absence of pathogenic organisms, helminth’s eggs and larvae of flies.

Commercial implementation of this technology will allow to improve ecological and economic
indicators of megalopolises essentially.

BUOIIPEITAPATDBI ITPOMBIINJIEHHOI'O OBPA3IA U UX UCITOJIB30OBAHUE J1JIS
YIHPABJISAEMOM OUAUCTKH NOBEPXHOCTHBIX BOJI OT HE®TAHBIX 3ATPA3HEHUI
(ITPU ABAPUMTHOM WJIH JIOKAJIBHOM NOCTYILIEHUN)

Mopo3os H.B.. UBanosB A.A., ’KykoBa O.B., Yepnos A.H., Crenanos B.U.
DedepanbHulil YeHmp MOKCUKOLOSUHEeCKOU U paduayuoHHol bezonacHocmu dxcusommuvix — BHUBH.
420075, e. Kazanv, Hayunstii 20poook — 2

Coznannbiii aBropamu Omomnpemnapar «OH — HOBO» oTHOCHTCS K YHCIIy CPEICTB HAaINpPaBICHHOTO
NEUCTBUS, T.€. IPEIHA3HAYCH 111 O0PBHOBI C €CTECTBEHHBIMH U TEXHOTCHHBIMU HE(PTSIHBIMU 3aTPA3SHEHUSMH,
MOMAJAIOUIMMHU B TIOYBY, B TOBEPXHOCTHBIE BOJbI B Ipolecce A00bYM u mnepepadotku Hedtu. OH
2pdeKTUBEH W B KOPOTKHUW CPOK YTUIU3UPYET H — AaJIKaHbI, apOMAaTUYECKHE, MOIUapOMaTUYECKUE,
M30IPEHOMUIHbIE YITIEBOAOPOAbl HEPTH, KOTOPbIE KAaHIIEPOTE€HHBI I AKUBOU MPHUPOJIBI 10 CPABHEHUIO C
MpelebHbIMU YTIIEBOAOPOIAMHU.

enpto Hacrosimeid pabOThI  SBISETCS ONTHUMHU3AIMS YCIOBHH OHOJIOTMYECKOW Jerpajariu
HE(TENPOAYKTOB B BBICOKOKOHIICHTPUPOBAHHOM IIPOU3BOICTBEHHOM CTOKE.

OObexTOM HccnenoBaHus CyXuin HedTeconepkanme crounbie Boabl OAO «KazaHboprcuHTe3», B
COCTaB KOTOpbIX Bxomwiu HedTenpomyktsl, Geron, CIIAB, MOHO — AH-, TPUATHICHTIIMKOINA U APYTUE
OopraHuyeckue 3arpssustoue npumecu. du3nueckue i CaHUTapHO - XUMUYECKHE TTOKA3aTeIl CMEIIaHHbIX
POM3BOACTBEHHBIX CTOUHBIX BOJ] KosteOeTcst: temneparypa—22-24°C,pH—7,2-9,2, XIIK—-648 -1858 mr/m,
O, ot 1,5 mr/n 10 6 mr/n, cymma Heopranuieckux gopm asora (NH,, NO,, NO,) — 10 — 35 mr/x, pochop
(P,0,)—0,3 2,2 mr/n, neprenponykrsl npesbimaroT 183 mr/n, penon u CITAB- o 20, rmukonu — mo 250.

[IpoBenennpie Ha 0a3e 1exa HEUTpAIU3AIMU U OYUCTKH MPOU3BOACTBEHHBIX CTOYHBIX Box OAO
«KazaHpoprcuHTe3» MOMyNpPOU3BOJICTBEHHBIC HWCIBITAHUA C WCIOIb30BaHHEeM Ouomnpenapata «OH-
HOBO» na BHOBB co3mganHO¥ yctaHoBke (COA) m Ha e€ 0a3ze TEXHOJIOTHYECKOW CXEMe IOATOTOBKH
BBICOKOKOHIICHTPUPOBAHHBIX CMEIIaHHBIX CTOKOB (Harpy3ka o XIIK 1000 mr/n u 6omnee) 10 HOpM 0TBOAA
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B OHMOJIOTHUYECKHE OUHCTHBIE COOPY)KEHHUS MOKA3aJId PEEMCTBEHHOCTh O0OHON TEXHOJIOTUH [Tl CHATHS
MOBBIIICHHBIX KOJTMYECTB HEPTETPOAYKTOB 3a 1-1,5 yaca, Torja kak mnpuMeHEHUE TPATUIIMOHHBIX METO/IOB
OYHUCTKH, BKJIIOYasi OMOXMMHUYECKOE OKUCICHHE HEe(TAHBIX 3arps3HEeHui, mo3BojsieT aoctudb 90-95%
3¢ (HEKTUBHOCTH B OYMCTKE TEXHOJIOTUYECKUX CTOKOB 3a 16-20 yacos.

[lenecooOpa3HOCTh MPUMEHEHHS B TEXHOJIOTHUECKOU cxeme ouncTku onornpenapara « OH-HOBO» mist
YOPAaBISIEMOTO CHATHS He(DTSHBIX 3arpsS3HEHUN OYEBUIHA U JIEJIA€T METO]l YHUBEPCAIBHBIM, T.K. OH MOXKET
OBbITh UCMOJIB30BAH KaK JJIsl IPEIBAPUTEIbHON MOJTOTOBKH, TaK U ITyOOKON OYMCTKH MPOU3BOJCTBEHHBIX
CTOUYHBIX BOJ| CPAaBHUTEIFHO BBICOKOW Harpy3koi mo 3arpsi3ustommM BeniectBaM (XIIK mo 1600 wmr/m,
coneprkanue yriaeoaopoaos 6onee 100 mr/m).

Bricokas cTeneHp ydacTHsi KOHCOpLMyMa B Ouoaerpaganuu HeTH U HePTEMPOLyKTOB B OUUIAEMON
CTOYHOM JKMJIKOCTH 00YyCIIOBJIEHA TTOJJOOPOM IITAMMOB OaKTEpHUA:

- BCE ITaMMBbI 00J1a/1at0T OMO3MYJIBIUPYIOIEH U HE(PTEOKUCIISIONIEH aKTUBHOCTHIO;

- B IIpenapar BXOAAT OBICTPO M MEIJICHHO pacTyliue OaKTepHH, YTO OOECIeYMBACT OBICTPOTY H
3¢ HEKTUBHOCTh OYHCTKH;

- OakTepun Ouornpenapara ontuMaibHO pacTyT npu 15°C - 33°C, Guonerpanaius HEPTH TIPH ITUX
Temreparypax 00ecrneynuBaeTcs NOJHOCThIO, IIOATOMY IpeAIaraeMblii KOHCOPIIMYM MOKHO HMCIOJIb30BaTh
JUTSL OYMCTKH CTOUHBIX BOJI Pa3HOT0 YPOBHS 3arpsi3HeHUs] He(hTenpoayKTaMu, a Takke Here3arps3HeHHBIX
TEPPUTOPUH B pailoHax H00bIYM U TepepaboTku HEPTH.

BIOLOGICAL PRODUCTS OF THE INDUSTRIAL SAMPLE AND THEIR USE FOR
OPERATED TO CLEARING OF A SURFACE WATER OF OIL POLLUTION (AT
EMERGENCY OR LOCAL RECEIPT)

Morozov N.V., Ivanov A.A., Zhukova O. V, Chernov A.N., Stepanov V. L.
The federal center of toxicological and radiating safety of animals — VNIVI
420075, Kazan, Scientific small town - 2

The biological product created by authors «IT — it is new» is among means of the directed action, i.e. it
is intended for struggle against the natural and technogenic oil pollution getting to soil, in a surface water
in the course of extraction and oil refining. It is effective and in a short space of time utilizes carbons, oil-
acid, aromatic, polyaromatic, izoprenoides hydrocarbons of oil, which tixis for wildlife in comparison with
limiting hydrocarbons.

The purpose of the present work is optimization of conditions of biological degradation of oil products
in hair concentration an industrial drain.

As object of research petrocontaining sewage of Open Society “Kazanorgsintez” which structure
included oil products, phenol served, HAVING fallen down, one — di - and other organic polluting impurity.
Physical and sanitary - chemical indicators of the mixed industrial sewage fluctuates: temperature — 22-
24°C, pH - 7,2-9,2, XIIK — 648 - 1858mg/l, O, from 1.5 mg/l to 6 mg/l, the sum of inorganic forms of
nitrogen (NH4, NO2, NO3) - 10 — (P,O,) — 0,3 — 2,2 mg/l, oil products exceed 35 mg/l, phosphorus 183
mg/l, phenol and Having fallen down - to 20, glycols — to 250.

The neutralizations spent on the basis of shop and clearing of industrial sewage of Open Society
“Kazanorgsintez” semiindustrial tests with use of a biological product “IT-IS new” on again created
installation (SOA) and on its base BricokokoHIIeHTpHUpoBaHHBIX the mixed drains (loading on CPA 1000
mg/l and more) to norms of tap in biological treatment facilities have shown to the technological scheme
of preparation continuity of similar technology for removal of the raised quantities of oil products for 1-1,5
hours, whereas application of traditional methods of clearing, including biochemical oxidation
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The expediency of application in the technological scheme of clearing of a biological product “IT-IS
new” is obvious to operated removal of oil pollution and does a method universal since it can be used as
for preliminary preparation, and deep clearing of industrial sewage by rather high loading on polluting
substances (XIIK to 1600 mg/l, the maintenance of hydrocarbons more than 100 mg/1).

High degree of participation of a consortium in biodegradation of oil and oil products in a cleared waste
liquid is caused by selection stamms bacteria:

- All stamms possess biodestruction and petrooxidizing activity;

- Into a preparation enter quickly and slowly growing bacteria that provides speed and efficiency of
clearing;

- Biological product bacteria optimum grow at 15°C - 33°C, oil biodegradation at these temperatures is
provided completely, therefore the offered consortium can be used for sewage treatment of different level
of pollution by oil products, and also the petropolluted territories in extraction and oil refining areas.

XUMHUYECKHUE CITYTHUKHA 3EMJIN U TTTIOBAJIBHOE 3AT'PA3HEHUE BUOC®DEPHI

Ierpocsn B.C.
3acnyscennsiti npogheccop MI'Y, akademuk, npedceoamensy Cexyuu xumuu PAEH
akcnepm OOH no npobiemam xumuueckou 6ezonacnocmu

XUMHUYECKHE CIyTHUKU 3€MJIM 3TO COEAMHEHMsI, KOTOpPbIE MMOCTYNAalT B aTMOc(epy M3 Pa3IMn4HbIX
AQHTPONOTCHHBIX HCTOYHHMKOB (IIPOMBIIIJICHHbIE MPEANPUATHS, MOJUTOHBI 3aXOPOHEHMS OTXOJIOB,
KOMMYHQJIbHbIE TMPEANPUATUS, TPAHCIOPT, SHEPreTUUYECKUE NPEANPUATHS, CEIbCKOXO35ICTBEHHbIE
YTO/bs1) ¥ COBEPLIAIOT KOPOTKUE U JUTMHHBIE (BKIIIOUAs KPYTOCBETHBIE) MAaPILIPYTHI, IPEK/IE YEM BBINAJAIOT
C IO’KJIEM M CHETOM B Pa3JINYHBIX PErMOHAX HALIEH IJIaHETHI.

Bce Tpu OCHOBHBIX THIA XHWMHYECKMX BEIIECTB — OpraHUYECKHe, HEOpraHuyeckue u
METAJUIOOPTaHUYECKHE MOTYT BECTH ce0s KaKk XMMHUYECKUE CITyTHUKH 3eMJIH.

BaxxHo uMeTh BBHTY, YTO BEIOPOCHI TOKCUKAHTOB B JIFO0OM cTpaHe 0OBIYHO 3arps3HSIOT MPEXkIe BCETO
3Ty CTPaHy, BO-BTOPBIX — COCENEH U B-TPETHUX — IPYIHe CTPAHBbI.

Ha mexnyHapoiHOM ypoBHE IPEIPUHUMAIOTCS YCUITUS AJIs IPEKPALLEHUS 3arpsA3HEHNS OKpYXKarollen
Cpezbl, B YaCTHOCTH, TUAPOPOOHBIMH U JIETYYUMH CTOWKUMU OpraHuueckumu 3arpsszuurensmu (CO3). B
2001 romy 6G0IBIIMHCTBOM CTpaH Mupa Oblia noanucana CTokronbMckas KoHBeHIINS, KOTOpask HECKOJIBKO
no3e Oblaa paTu(UIMPOBaHAa MHOTUMH CTPaHAMHU.

MBI noKa3ajiu B paMKax IPOEKTa, MOCBSIIEHHOI0 3KOTOKCUKOJIOIMUECKUM IpobieMam o3epa baiikan,
YTO IHACMHUYHAS OMOTa 03epa 3arpsi3HAETCs, IaBHBIM o0pa3zom, CO3, momagarommMu B 03€po JTU00 Yepe3
arMocdepusiii TpancrpannuHblid iepeHoc (ITAY u I1XB), nnm ke ¢ BogaMu BIIAAAIONIEH B 03€p0O pPeKH
Cenenru (T u ero meTaboNUTHI).

Tpancrpannunsiii nepeHoc CTB MokeT IpoUCXOIUTh CIEAYIOIMM 00pa3oM:

- B BUJI€ MApOB, COPOMPOBAHHBIX Ha B3BELIEHHBIX YaCTUIAX WM PACTBOPEHHBIX BO Biare 00JIaKoB
atMocepsl;

- PACTBOPEHHBIX B BOJIE MJIM COPOMPOBAHHBIX HA YACTUUYKAX JOHHBIX OTJIOKEHUH B BOJIHBIX 9KOCUCTEMAX;

- B TKaHSX MUTPUPYIOLINX KUBOTHBIX;

- aHTPOIIOT€HHBIN NTEPEHOC B BUJIE MPOTYKTOB U OTXOJOB.

3aBepliasi KpaTKO€ PACCMOTPEHUE KOHUEMIMM XUMHYECKHX CIYTHUKOB 3€MJIM, Ba)KHO CKa3aTb O
HeratuBHbIX 3¢ pextax CTB Ha3n0poBbe Hacenenus. K Haubonee BaxXHbIM IOCIECTBHUIM, 00y CIIOBICHHBIM

messsssss - BpIILICYTIOMSHYTHIME CO3 u CTB, sBnstoTCS: réHOTOKCUYHOCTD, KaHIIEPOTeHe3, HMMYHOTOKCUYHOCTD,
]

mssssss  HGKPO3, BOCIIAJUTENBHBIC TIPOLIECCH, DSHIOKPUHHBIC pa3pylieHus, oOIas UTOTOKCHYHOCTh U
]

s TCTOTIATOJIOTHSL.

|

I
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CHEMICAL SPUTNIKS OF EARTH AND GLOBAL CONTAMINATION OF BIOSPHERE

Valery S. Petrosyan

UNEP Expert on Chemical Safety
Distinguished Professor, Lomonosov University
Moscow 119 992, Russian Federation

Chemical Sputniks of Earth are the compounds, which enter the environment from various anthropogenic
sources and perform short and long (including world round) itineraries before being deposited with rain
and snow in various regions of our planet.

All three main types of chemicals: organic, inorganic and organometallic can behave like Chemical
Sputniks.

The international efforts are undertaken to stop the contamination of the environment, particularly with
the hydrophobic and volatile persistent organic pollutants (POPs). The Stockholm Convention has been
signed in 2001 by most of the countries and afterwards has been ratified by many countries.

We have shown within the project devoted to the ecotoxicological problems of Lake Baikal, that the
endemic biota is primarily contaminated with PTS, brought to the lake by LRT via atmosphere (PAHs and
PCBs) and water (DDT with metabolites).

LRT of PTS can occur by the following modes:

- As a vapor, sorbed to suspended particles or dissolved in cloud water in the atmosphere;

- Dissolved in water and sorbed to sediment particles in aquatic ecosystems;

- In tissues of migratory animals.

Concluding this brief consideration of the concept of chemical sputniks, it is important to mention
the negative effects of PTS on public health. The most important diseases, initiated by the above
mentioned POPs and PTS, are the following: genotoxicity, estrogenicity, carcinogenicity, immunotoxicity,
neurotoxicity, necrosis, inflammation,enzyme disfunction and substrate pool shift, general cytotoxicity and
hystopathology.

YTIIN3AIIAA OTXOJA0OB HE®TENEPEPABATBIBAIOIINAX ITPEJITPUATHIA

Cyabman .M., lIpyrenckas E.A.. Cyabman M.I., CesimBanoBa E.B., Pakutun M.IO.
Teepckoii 2cocyOapcmeenHvlli meXHU4eCKUull YyHusepcumen,
Poccus, 170026, 2. Teepv, nabd. A.Huxumuna, 22, kag. bTuX

Hedtes n nedrenuiaMpl, monasiive B OKPYKAIOLIYIO CPeldy B pe3yabTare aBapUMHBIX CUTyaluil
npu 100bIYe, TPAHCHIOPTUPOBKE, XPAaHEHHHM W TepepadoTKe, SIBISIIOTCS MPUYUHON MHOTOYHCIICHHBIX
sKojIoruueckux npodiem. HebnaronpustHoe Bo3nelcTBHE HEPTEIUIAMOB Ha OKPYKAOILYIO MIPUPOIHYIO
cpely ¥ HEBO30OHOBISIEMOCTh YIIIEBOJOPOJHOTO CHIPHsI JIETIAIOT BONPOC NEPEPAOOTKU OTXOAOB BEChMa
AKTyaJIbHBIM.

B cBa3u ¢ 3tuM 1menbio paboThl  sBIsIeTCs pa3paboTka crmocoba  OMOAECTPYKIIMH  OTXOIOB
HedTenepepadbaThIBAIOIINUX MPEATPUATHI.

B oakcmepuMeHTax HCIONB30Bajld  MOJEIBHBIE CHCTEMBI, cojaepkamue HedTsh Kacnmiickoro
Mectopoxaenus. Mccnenyemas HedTh comepxaina okono 10% napadunos u 0.2% cepsl.

Jlist ipenoOpaboOTKU ChIPbST UCTIONB30BANICS yiIbTpa3Byk yactotor 30 k1. B xome 3kcrmepuMeHTOB
BapbHUPOBAIM MHTEHCHBHOCTH YJIBTPa3BykoBOil o0paborku (ot 230 Bt/cm? mo 414 Bt/cm?) u Bpems
sKCcTpakiuy. KadecTBeHHBI aHanm3 He(OTH TPOBOAMICS TPU TOMOIIM Ta30BOW XpomaTorpaduu
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Ha xpomartorpade Kpucrammokc-4000, ocCHamEHHOM IIJIaMEHHO-MOHU3AIMOHHBIM JIETEKTOPOM, C
UCIIOJIb30BaHUEM KanmuuiipHOM kosoHku Zebron ZB-FFAP 50 u xpomartomacc-cnekrpomerpe GCMS-
QP2010.

bbuln ycTaHOBJEHBI ONTHMAJbHbBIE YCIOBHS IPOBEACHUS YIBTPA3ByKOBOW 0OpaOOTKM HEPTH U
Hedremama.

Craenyrommum 3TtanoM paboTel Obula OuozecTpykuus HedrenuiamoB. B paboTe HCMONIB30BaINCH
KOJUICKIIMOHHBIE KYJIBTYPbl U MHKPOOPTraHU3MBbl, BbIAEICHHbIE Ha Kadenpe «bHOTEXHOIOTMM U XUMU»
TI'TY. U3yuanach (peHOTHUNHUYECKasT XapaKTePUCTUKA HOBBIX M30JATOB. Iloka3aHo, 4TO OHU OTHOCSTCA
K JpOoXoKeBBIM KyibTypam poja Candida m GakTepuanbHbIM MHKpoopranuzMaM poxaa Bacillus. beina
oIpeJiesieHa YIIIeBOOPOAOKUCIISIONIAs CIIOCOOHOCTh U3Yy4aeMbIX MUKPOOPTaHU3MOB.

[TomoGpanb! onTUMaIBEHBIE YCIIOBUS OMOAECTPYKIIMHU HedTenamoB (Temmneparypa; pH; kKoHIeHTpamus
yIIEBOAOPOIOB He(PTH, MUHEpATbHBIX coneil). [lokazano, yro Hanbonee 3pPeKTUBHBIMU AECTPYKTOPAMH
ABJISIFOTCSL IPOKKH.

Pa3zpabaTbiBaemMass Hay4HO-T€XHUYECKas MPOAYKLUHUS  PACHojaraeT MPEeHMYIIECTBOM IO
CPaBHEHHMIO C AHAJIOraMU M BKJIIOYAET HCIOJIb30BaHHME YIbTPa3BYKOBOM IpenodpadboTku. OcHOBHOE
PEUMYIIECTBO YIBTPa3ByKOBOM 00pabOTKH 3aKIII0YAETCs B TOM, UTO IPH €€ I0CTATOYHOM SKCIIPECCHOCTH,
HSKOHOMUYHOCTH U 3KOJOIMYECKOM Oe3BpeHOCTU OHa 1o3BojseT paspymnTs C-C cBs3M B MOJEKylax
napaduna. Kommepuumanusanus JaHHBIX pa3pabOTOK BO3MOXKHA Ha MPEeINpUsATHsIX HedTen00bIBatoe 1
HedTenepepabaThIBalOIICH TPOMBIIIIEHHOCTH, BO3MOXEH TAaK)Ke SKCTIOPT pa3padO0TaHHBIX OMOCHCTEM 3a
pyoex.

RECOVERY OF OIL-PROCESSING ENTERPRISES WASTE

E.M. Sulman, E.A. Prutenskaya, M.G. Sulman, E.V. Selivanova, Rakitin M.Y.
Tver Technical University, Tver, Russian Federation

Oil and oil slime which get into the environment as a result of emergency situations while producing,
transporting, storing and processing are a cause of numerous ecological problems. Unfavourable effect of
oil-slime on the environment and non-regenerability of hydrocarbon raw material make the problem of
waste processing very urgent.

In this respect the aim of the work is the development of the method of oil-processing enterprises waste
biodestruction.

To achieve this aim the following tasks were set:

search and selection of the microorganisms oxidizing various fractions of oil;

study of culture and morphological properties of the microorganisms selected;

study of the process of oil-processing enterprises waste bioremediation by the oil-oxidizing
microorganisms chosen

In the experiments the model systems containing the oil of the Caspian deposit were used. The oil
studied contained 10 % of paraffines and 0.2% of sulfur.

Ultrasound with a frequency of 30 KHz was used for the raw material pretreatment. In the course of
experiments the intensity of ultrasonic treatment (from 230 w/sm? up to 414 w/sm?) and the time of treatment
were varied. The qualitative analysis of oil was carried out by gas chromatography at the chromatograph
Krystallux-4000 equipped with flame-ionization detector using capillary column Zebron ZB-FFAP 50 and
chromatomass-spectrometer GCMS-QP2010.

of oil and oil-slime ultrasonic treatment were determined.

The next step of the work was oil-slime biodestruction. The collection cultures and microorganisms
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selected at the department of Chemistry and Biotechnology of Tver Technical Universtity were used.
Phenotypic characteristic of new isolates was studied. They were classified as Candida yeast cultures
and Bacillus bacterial microorganisms. The microorganisms studied were revealed to have hydrocarbon
oxidizing ability.

The optimal conditions of oil-slime biodestruction (temperature; pH; concentration of oil hydrocarbons,
organic solvent, mineral salts) were chosen. The most effective destructors were shown to be yeast.

Further the consortium of the isolates selected were developed. The consortium chosen can decompose
not only light fractions of oil such as hexadecane but diesel oil and heavier fractions such as mazut, that is
to destroy a wide spectrum of hydrocarbons. The consortium does not lose its oxidizing activity when the
content of hexadecane, diesel oil and mazut is 5 mass %.

The scientific and technical production being developed has the advantage comparing with analogues
and involve the use of ultrasonic treatment. The main advantage of ultrasonic treatment having time and cost
effectiveness, ecological safety allows destroying C-C bonds in paraffine molecules. Commercialization
of these developments is possible at the enterprises of oil-production and oil-processing industry; the
biosystems developed can be exported to other countries.

BAKTO-I'YMYCOBBIE ITPEITAPATBI - TEOPUSA U ITIPAKTUKA IIPUMEHEHUSA

CrenanoB A.JI.L, 3Barunnes /I.I.', JIvicak JI.B.', [lynbikun 10.I. %, lllanoBasioB A.A.?
I@Daxynemem nousosedenus MI'Y umenu M.B.Jlomonocosa,

119992 2. Mockea, yn. Menoeneesa, 1/12;

2000 «Aepocunmesy, 115088 2. Mockesa, 2-as yn. Mawunocmpoenus, 17/1, ogpuc 5 ®

WuTpoaykiuus 1abopaTOpHbIX KYJIbTYp J1€CTPYKTOPOB-IIOUIIOTAHTOB B MIOYBY YaCTO HE UMEET ycIiexa
BCJIC/ICTBUE IJIOXOW MPHMIKUBAEMOCTH BHOCHMBIX MHKPOOPTAaHM3MOB M BBITECHEHHS MX €CTECTBEHHOM
MOYBeHHON OmoToi. [loaTomy Ooiblioe 3HAYEHHE MMEET CO3/IaHMe OaKTepuabHBIX IpEnaparoB, Ha
OCHOBE KYJIETYP TOYBEHHBIX MUKPOOPTAaHU3MOB U BEIIECTB — OPraHUIECKUX KOMIIOHEHTOB MOYBBI. TakumMu
BELIECTBAMU SIBJIIOTCS IpernapaTbl TYMUHOBBIX KHCIIOT, CHOCOOCTBYIOLIUE JITUTEILHOMY COXPaHEHHUIO
KHU3HECTIOCOOHOCTH IITAMMOB-IECTPYKTOPOB.

CuuTaercsi, YT0 MaKpOMOJIEKYJIbl TYMHUHOBBIX BEILIECTB COPOUPYIOTCS HA BHEILIHEH CTOPOHE HAPYKHON
MeMOpaHsblI (y rpaMOTPHUIIATENIbHBIX OAKTepUil) NI KIIETOUHOU CTEHKH (Y IPaMIIOIOKUTENIbHBIX OaKTepuil),
00pazyst axypuyto cetky (demun u ap., 2003). B Toke BpeMs TyMHHOBBIC BEIIECTBA CBSI3BIBAIOT MOHBI
TSDKEJBIX METAJJIOB U APYTHe MOJUTIOTaHThI, IPUCYTCTBYIOIINE B OKpY KaloIIel cpesie, 4To obecreunBaeT
HENOCPEACTBEHHbIN KOHTAKT MOJUTIOTAHTOB C JETOKCUIIUPYIOUIMMH WX TOYBEHHBIMU MUKPOOPraHU3MaMHU.
OTO NPEANONoKEHUE O MEXaHU3ME OMOJIOTMYECKOTO B3aMMO/ICHCTBHS TYMHHOBBIX BELIECTB U MIOYBEHHBIX
MUKpPOOPTraHU3MOB TEOPETHUECKH OOOCHOBBIBAET L€J1€CO00PA3HOCTh BHECEHUSI MHUKPOOPraHU3MOB
JECTPYKTOPOB B [TOYBY JIJIsI €€ AETOKCUKAIIUH OT PA3IMYHBIX 3arPS3HUTENCH B BUI€ MUKPOOHBIX MPENapaToB,
COCTOSIIIMX M3 1EJIEBBIX MOYBEHHBIX MUKPOOOB-/1€CTPYKTOPOB U TYMHUHOBBIX BELIECTB.

B stoM cocTouT raBHOE OTIMYME OAKTO-TYMYCOBBIX IMpENapaToB OT JIPYTHMX aHAJIOrOB, JCHCTBHE
KOTOPBIX OCHOBBIBAETCS HA MCHOJIB30BAHUM YHUCTBIX MM CMEIIAHHBIX KYJIbTYP MHUKPOOPIaHHU3MOB -
JECTPYKTOPOB MOJUIFOTAHTOB.

Hemun B.B., TepentseB B.A., 3aBropognsis FO.A. BeposiTHbII MexaHU3M AEHCTBUS T'YMHUHOBBIX
BEIIECTB Ha KuBbIe KiIeTkH. / ['ymMmuHOBBIE BemecTBa B ouochepe. 2003. M.: Uza-so MI'Y. C. 18-20
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BACTO-HUMIC COMPLEXES - THE THEORY AND APPLICATION PRACTICE

Stepanov A.L..! Zvjagintsev D.G.!, Lysak L.V.!, Putsykin J.G.%, ShapovalovA.A.
ISoil science Faculty of the Moscow State University, 11992 Moscow, Mendeleeva str., 1/12;
2000 «Agrosynthesy, 115088 Moscow, 2-str.. Mashinostroenia, 17/1, office 5.

Inoculation of microbial cultures in soil often has no success owing to bad survival brought
microorganisms and their replacement by natural soil biota. Therefore the great value has creation of
bacterial complexes on the basis of pure cultures of microorganisms and humic acids — natural organic
components of soil. Such humic acids are the substances of promoting long preservation in soil the brought
microbial strain — destroyers of soil pollutants.

It is considered that macromolecules of humic substances absorbs on outer side of an external membrane
(at G-negatives bacteria) or a cellular wall (at G-positives bacteria), forming an openwork grid (Dyomin
et al., 2003). Humic substances connect ions of heavy metals and others pollutants, present at environment
that provides direct contact of pollutants with inoculated cultures of microorganisms - detoxicants. This
assumption of the mechanism of biological interaction of humic substances and soil microorganisms
theoretically proves expediency of inoculation of microbial cultures for soil detoxication from various
pollutants in the form of complexes consisting of target microbes-destroyers and humic substances.

It is the main difference of bacto-humic complexes from other analogs whose action is based on use of
the pure or mixed cultures of microorganisms - detoxicants.

Dyomin V. V., Terentyev V. A., Zavgorodniaja JU.A. Probable mechanism of humic substances action
on living cells. / Humic substances in biosphere. 2003. M: Moscow State University Publishing house. P.
18-20.

BEPMUKYJIBTYPA: BO3OBHOBJISIEMbIN HCTOUYHUK BUOJJOTMYECKA AKTUBHBIX
BEIIECTB

Turos U.H.
Kageopa ppuzuonocuu ecmecmeenno-eeocpaguuecxozo ghaxynomema, Braoumupckuii 20¢yo0apcmeenHbulil

YMAHUMAPHDILL YHUBEPCUMEN,
Braoumup, Poccus, 600024; E-mail: tit42(@mail.ru

[Ipenaparsl U3 CHIPbST KUBOTHOTO MPOUCXOXKACHUS (TUTAlICHTa, 3MEMHBIA M MYEIUHBIN SI/Ibl, MTAHTHI,
MOPCKHE M PEYHbIE THIPOOUOHTHI) MIUPOKO MPUMEHSIUCh B HAPOAHOW U COBPEMEHHON MEAHIIMHE IS
JIeUeHUs MHOTHX 3a00JIeBaHMI 4yelioBeka. He MeHee BEeJIMKO 3HAYCHHE ITHX MPOMYKTOB U CETOIHS, XOTS
HEKOTOpPBIE U3 HUX B COBPEMEHHOI MEIUIINHE MPAKTUYECKU HE TPUMEHSIOTCS 3-3a HCTOIIECHUS IPUPOTHBIX
pecypcoB. 3a BO30OHOBISIEMBIMU TPUPOIAHBIM JIGKAPCTBEHHBIM CBHIPHEM JKUBOTHOTO MPOUCXOKICHUS U
CO3/IaHHBIMH Ha WX OCHOBE (hapMalleBTUUECKUMU TpernaparaMyu U OMOJIOrMYeCKH aKTUBHBIMU MTHUILIEBHIMU
nob6aBkaMu OOJBITIOE OyyIiee. ITOT CEKTOP AESATSIILHOCTH YeTIOBEKa M SKOHOMUKH HEOOX0IMMO BCEMEPHO
pa3BUBATh U COBEPILIEHCTBOBATD.

TexHOMOTHS BEPMUKYJIBTHBHPOBAHUS SIBIIIETCS TIPAKTUYECKA O€30TXOMHOW. Bo3MoxHOCTH U
NEPCIIEKTUBBI ATON COBPEMEHHOW OMOTEXHOJIOTHMH MOTYT CHITpaTh KIIIOYEBYIO POJIb B TPEX BaKHEHIINX
00JacTsIX IKU3BHENEATENbHOCTH YeJIOBeKa Ha 3emiie: HKOJOTMYECKOM; CEeIbCKOXO3SICTBEHHOM; |
3/IPaBOOXPAHUTEIHHOM.

Bo-niepBbIX, pemaroTcsi HEKOTOpPHIE JKOJOTHYECKHE MPOOIeMbl — YTWUIM3ALUS W PEIUKIUHT
OpPraHMYECKHX OTXOAOB PA3IUYHBIX MPOU3BOJACTB MPHU OAHOBPEMEHHOM OCBOOOKICHUH TEPPUTOPU OT
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3aBaJIOB TAKMMH OTXOJaMHU. BO-BTOPBIX, MPOM3BOJCTBO BBICOKOTYMYCHBIX OPTaHHYCCKHX YIOOPCHHH U
I‘yMI/IHOBLIX HpenapaTOB 1 UX UCIIOJIB30BAHUC B CCIIBCKOM XOSHﬁCTBC IIOMOKET HepeﬁTH Ha OpFaHI/I‘-IeCKOG
3eMJIe/IelINe, a TAaKXKe PEIIUTh P MpoliieM B OMOTEXHOJOTHH, PACTCHHEBOJICTBE, JKHBOTHOBOJICTBE,
MYLTHOM 3BEPOBOJICTBE U PbIOOBOACTBE. M, HAKOHEI, B-TPEThUX, Mpenaparbl OMOJIOTHYECKH aKTHBHBIX
BEIICCTB U3 TKAHEH JOXJICBBIX YEPBEH JIOJDKHBI MAacIITAOHO MPOU3BOIUTHLCSA B HAIICH CTpaHE U3 ITOTO
BO306HOBHH€MOFO pecypca KHUBOTHOTI'O HpOI/ICXO)KI[CHI/ISI nu yCHCH_IHO HpI/IMeHﬂTBCH B MCIOUIIMHC U
KOCMETHKE Ha 0J1aro 4ejaoBeKa.

VERMICULTURA: RENEWABLE RESOURCE OF BIOLOGICALLY ACTIVE SUBSTANCE

Igor N. Titov
Cathedra of the Physiology, Vladimir State Humanitarian University, Vladimir, Russia, 600024; E-mail:
tit42@mail.ru

Preparations made of material of animal origin (placenta, snake and bees poison, dags, sea and river
hydrocoles) were used extensively in folk and modern medicine for treating many human diseases. These
preparations are also very important nowadays, though some of them are not used in modern medicine
because of resource deterioration. Renewable natural medical material of animal origin and pharmaceutical
preparations on their basis as well as biologically active food supplements are the future. This area of
human activity and economics must be developed and improved in every possible way.

The vermicultivation technology is practically wasteless. Potential and perspectives of this state-of-
art biotechnology may play am important role in three vital spheres of human activity on the Earth, i.e.
environment protection, agriculture, health care. Thus, vermicultivation is a modern biotechnology able
to turn plant organic wastes into valid animal proteins effectively. Moreover, the earthworm biomass is a
unique and renewable natural source to produce different preparations of biologically active substances.

«IKCTPA-GROWTH» - 'YMHUHOBBIN ITPENTAPAT HOBOI'O ITIOKOJIEHUSA JIJISA
PEMEJIUAIIAU 3ATPA3HEHHBIX IIOYB U CTUMYJIMPOBAHUA POCTA PACTEHUI

Tpopumon C.A., CtenanoB A.A., CokosioBa JI.A.
Mocxosckuui ocyoapcmeennviii Ynusepcumem umenu M.B. Jlomonocosa,
Gaxynomem noygosedenus, kageopa xumuu nous, soil.msu.ru

Bricokasi KOHKypeHLMs Ha pPbIHKE KOMMEPUYECKUX T'YMUHOBBIX IpENaparoB y Hac B CTpaHE U B
OOJIBIIMHCTBE Pa3BUTHIX CTPaH AUKTYET HACYLIHYIO NOTPEOHOCTh B YIYUILIEHUU KaYeCTBA U MOBBILICHUS
3¢ hEeKTUBHOCTH TPOU3BOAUMBIX T'yMaToB. CyIllecTByeT HECKOJIBKO IyTEeH pelieHus JaHHON MpoOIeMBbl.
OpauH U3 HUX — BBEJICHUE B COCTAB 'YMUHOBBIX MPENapaToB Pa3InYHbIX MUHEPAJIbHBIX U OPraHUYECKUX
n00aBOK, MHUKPOIJIEMEHTOB, pAa3JIMYHBIX IITAMMOB MHUKpPOOpraHu3MoB. OpmHako Topaszmo Ooree
MEPCIIEKTUBHBIM IPEJICTaBIsIeTCs TIyOoKas Moau(UKaIMs BBIITYCKAeMBIX MIPENapaToB MyTeM U3MEHEHUs
(GpaKIMOHHOTO COCTaBa CaMHX TYMHUHOBBIX KHCIOT — W30aBJIeHHE OT OaJlJITaCTHBIX KOMIIOHEHTOB M
yBEITUYCHHUE JT0JIN OMoXuMudecku u puzuonornuecku-akTuBHBIX ['K n ®K. JlanHast unes Oblia mojgoxeHa
B OCHOBY CEpPHHU JKCIIEPUMEHTAIBHBIX PabOT (1aOpaTOpHBIX, BEreTAIMOHHBIX M TOJEBHIX OIBITOB),
MPOBOAUMBIX Ha Kadernpe xumum 1ouB Qakynasreta mouyBoeaeHuss MI'Y B 2009-2010 rr. B kauectBe
o0bekTa MogudUKanuu ObUT BBIOpAaH TYMHHOBBIN Ipenapar u3 Oyporo ymis npousBojactBa OOO HBIL
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«ArporexHonorun». PazpaboranHas HaMu METO/MKA [MO3BOJIWJIA KapAUHAIBHO U3MEHUTh COOTHOILIEHUE
aMmpUPUIBHBIX (PaKIMKA TYMUHOBBIX BEILECTB B COCTABE Mperapara, MoJy4YHBILEro Ha3BaHUe «DKCTpa-
growthy.

IToneBrie HCIIbITaHUSA, ITPOBOAUMBIC HA OIIBITHBIX ACIIAHKAX C KOMIUJICKCHBIM 3arpsA3HCHUCM IMOYBbI
XJIOpUJIAMH, TSDKEIbIMU METaJUIaMH M He(dTenpoayKTaMu, MOKa3aliH, YTO MPUMEHEHHE TI'yMHUHOBOIO
npemnapara «9kcrpa-growthy yBennunBano GuoMaccy pacteHuii He MeHee, yeM B 30 pa3 1o cpaBHEHUIO C
3arpsi3HEHHBIM KOHTPOJIEM U IIOYTH B 2 pa3a 110 CPaBHEHHIO € IEHCTBUEM HCXOTHOTO Mpenapara « JKCTpay.
B noneBbIX onbITax Ha HE3arpsAA3HEHHOH MMOUBE 00pabOTKa CEMSIH M ITPOPOCTKOB FA30HHBIX TPaB IpenapaTom
«9Jkcrpa-growthy yBennmumnBasio OMOMacCy pacTeHH COOTBETCTBEHHO B 2,5 W 3 pasza MO CPaBHEHHIO C
JIEMCTBUEM MCXOAHOTO Mpernapara « JKCTpay.

Taxum 06pa3oM, pe3ylbTaThl IPOBEACHHBIX UCCIEIOBAHUN MOITBEPKIAIOT BHICOKYIO 3 (EKTUBHOCTh
«JkcTpa-growthy Kak CTUMyIsTOpa pOCTa PACTEHUH M AHTHCTPECCOBOIO Mpenapara, MO3BOJISIONIETO
HUBEJIMPOBATh (WM B 3HAUUTEIHHON CTENEHU CHUXKATh) TOKCUUECKOE JeHCTBHE HA PACTEHUS Pa3InYHBIX
IMMOJIUTFOTAHTOB Ha 3arpA3HCHHBIX TCPPUTOPUAIX.

“EXTRA-GROW?” - A HUMIC PREPARATION OF NEW GENERATION FOR REMEDIATION
OF POLLUTED SOILS AND STIMULATION OF PLANTS GROWTH

Trofimov S.J., Stepanov A.A., Sokolova D.A.
The Moscow State University of M.V.Lomonosov, Soil science faculty,
Soil chemistry department, soil. msu.ru

The high competition on the market of commercial humic preparations in our country and abroad
requires improving the quality and increasing the efficiency of produced humates. There are different ways
how to decide this issue. One of them — introduction of various minerals, organic additives, trace elements,
various microorganisms strain into the structure of humic preparations. However, the deep modification of
produced preparations by change of fractional structure of humic acids — disposal of ballast components
and increase of share biochemically- and physiologically-active Humic and Fulvic acids - seems to be
much more perspective.

This idea has been assumed as a basis for series of experimental works (laboratory, vegetative and field
experiments) yielded on Soil Chemistry department of Soil science Faculty of Moscow State University in
2009-2010. The humic preparation from brown coal produced by LLC NVC “Agrotechnology” has been
chosen as object of modification. The technique developed by us allowed changing cardinally the ratio of
amphiphilic fractions of humic substances in the preparation which was named “Extra-grow”.

The field tests yielded on trial plots with complex pollution of soil by chlorides, heavy metals and oil
products, have shown that application of a humic preparation “Extra-grow” increased a biomass of plants
more than in 30 times in comparison with the polluted control and almost in 2 times in comparison with
action of initial preparation “Extra”.

In field experiments on unpolluted soil the treatment of seeds and sprouts of lawn grasses by of “Extra-
grow” preparation increased a biomass of plants in 2,5 and 3 times, respectively, in comparison with action
of “Extra” (initial preparation).

Thus, the results of yielded researches confirm high efficiency of “Extra-grow” as the plants growth
factor and the antistress preparation, permitting to level (or to reduce substantially) toxic action of various
pollutant on plants grow.
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OIEHKA BUOBE3OITACHOCTHU BUOTEXHOJIOI'MYECKHUX ITPOLECCOB

Kapuxkos I A.

@I'VH “Hayuno-uccnedosamenvckuil Llenmp mokcukonocuu u eueueHuveckoll peaiameHmayuu
ouonpenapamog” Dedepanvrozo meduxo-ouonocureckozo azenmcemea P® (HUL] THII), Mockosckas
oonacmes, 2. Cepnyxos, o/c Jawxoska, yi. Jlenuna 1024,

men/paxc (4967) 39—97-38, zharikov@toxicbio.ru

Cepb€3HBIM NPEIITCTBUEM HA ITYTU K MPAKTUYCCKOMY UCIIOJIB30BAHUIO TEXHOJIOTUHU 6H0peM€I[I/IaLII/II/I
kak B Poccum, Tak ¥ 3a ee mpenernamMu, sSiBISIeTCS OTCYTCTBUE DKOJIOTO-TOKCUKOJIOTHYECKUX HOPMATHBOB
JUIsE OolleHKH 3(PQPeKTUBHOCTH W 0O€30MaCHOCTH 3THUX MpPOIEeccoB. [IpuMeHeHne MUKpPOOPTaHU3MOB-
JECTPYKTOPOB MOXKET OBITh KaK OMACHBIM JIJIsl OOCITY)KHBAKOIIETO MEepPCOHalla BO BpeMsi HapabOTKH H
BHCCCHUS B ITOYBY MI/IKpO6HOI\/JI onomMaccsl JJISL 6I/IOpeMeIH/IaI_[I/II/I, TaK U BBI3bIBATh HEIraTUBHBIC N3MCHCHUA
B OMOJIOTUYECKHX CBOHCTBAX ITOYBHI.

Hamyu mnpennpuHSATHL TOMBITKA KJIaccU(UIIMPOBATH OWOPUCKH, BO3HUKAIOIIME TIpU pazpaboTke
U TPaKTHYECKOM TPHUMEHEHUH OMOTEXHOJIOTHH 3alllUThl OKpYyXaromed cpensl. [lpu mabopaTopHOM
BBIJICJICHUH U3 TMOYBEHHBIX 00PA3I0OB U MOCIEAYIONIEM U3YYEHHH CBONCTB MHKPOOPTaHU3MOB, CIIEIYET
YUUTHIBATh TIOTCHIMAIBHYIO BO3MOXHOCTh IMOJYYCHHS IITaMMOB OHOIECTPYKTOPOB, MPEACTABIISIFOIINX
ormacHOCTh Uit sopedd. [losTromy Bce paboOTHI clieayeT NPOBOIUTH KaK C YCIOBHO NAaTOTEHHBIM
MarepHuajJoM: B MUKPOOHOJIOTHYECKHX OOKCax, ¢ COOJIOCHHEM TpeOOBaHHMN K MHKpoOpraHu3mam 3-4
rpynmsl. CienyeT HEyKOCHUTEIBHO MPUMEHSTh HEOOXOAMMYIO 3aIIUTHYIO ONEXIY, AC3MH(HINPOBATH
oOpazyronme 6uoorxonbl. Ha criemyroniem starme ucciaeIoBaHui CiieyeT MPOBECTH OLIEHKY 0€30IaCHOCTH
MOJIyYEHHBIX MEPCIEKTUBHBIX IITAMMOB MUKPOOPIaHU3MOB-IECTPYKTOPOB Ha J1a0OPaTOPHBIX )KMBOTHBIX
(GenbIx MbIMax ¥ Kpbicax). [Ipy MpOMBIIIIIEHHOM MPOU3BOACTBE OMOIpenapara 1 MpH ero NpUuMeHSHUN
cnenyet onpenenuthb ero IIJIK mis Bo3myxa padoueii 30Hb1. OOpa3yromuiicss MUKPOOHBIN a’p030Jib, IPU
BO3MO)KHOM MpeBbitiieHnH [1JIK, MOoXKeT BBI3BIBATH aJIEpPrHUECKUE Peakiny y Jitojiei. CienyeT NpuMeHsITh
HeO6XOﬂI/IMBIe TUIIBI CIICTOACKAbI U yCTpOﬁCTB JJId 3allTUTBI OPTaHOB JAbIXaHUS.

ToJBKO HEYKOCHUTEIIHOE COOIIONEHHE TpaBUil OMOOE30MacHOCTH MOXET TapaHTHpPOBAThH 3alIUTy
U COXPaHEHHUE 3[I0OPOBBS MEPCOHATA BO BpEMs MPOBEICHUSI OMOTEXHOJIOTHYECKUX PaboT, BOCCTAHOBUTH
TUTOJIOPOJIME PEKYIBTUBUPYEMBIX TIOYB.

BIOSAFETY ASSESSMENT OF BIOTECHNOLOGICAL PROCESSES

Zharikov G.A.

State Federal Enterprise for Science “Research Centre for Toxicology and Hygienic Regulation of Bio-
preparations” at Federal Medico-Biological Agency of Russia (SFES RCT&HRB of FMBA of Russia),

102A4. Lenin str., Serpukhov, Moscow Region, 142253, tel.|fax (4967) 39-97-38, zharikov@toxicbio.ru

The absence of clear ecologo-toxicological standards and rules for assessment of bioremediation
process efficiency and safety is a serious barrier on the way of biotechnology implementation in Russia
and in other countries. Application of microorganisms-degraders may cause risk for the workers who deal
with biomass production and introduction in soil during bioremediation and may cause negative effects on
biological properties of soil.

We made attempts to classify potential biorisks that occur in the process of development and practical
use of biotechnologies for the environment protection. Some strains-biodegraders isolated from soil samples
and studied in laboratory conditions may be potentially dangerous for people. Therefore, the work should
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be performed with observation of safety rules like when handling conditionally pathogenic material, that
is, in microbiological safety cabinets meeting requirements to microorganisms of hazard class 1-2 (use
of PPE, disinfection of biowastes, etc.). The next stage is safety assessment of the promising strains-
degraders on laboratory animals (white mice and rats). For industrial-scale production and application
of a biopreparation, MPC in the occupational air must be calculated. Microbial aerosol generated under
elevated MPC may cause allergic reactions in people. In this case special protective clothes and protection
of respiratory organs must be provided.

It is only strict observation of biosafety rules that can assure protection of workers’ health during
bioremediation and provide restoration of soil fertility.

IMMOYBEHHA I MATPHUIIA 1 BOCITPOMU3BO/ICTBO IIOYBEHHBIX CBOMCTB

3yokoBa T.A.
MT'Y umenu M.B. Jlomonocosa, nougennuiil ¢haxynvmemn,
Mocksa, 119991 Jlenunckue 2opul, 0.1, cmp.12

[TouBa — monuaucnepcHas 1 NOJMMHUHEpaIbHas cuctemMa. Pa3Hble MUHEpasibl M YaCTULIBI HE OIMHAKOBO
YYacTBYIOT B MOYBEHHBIX Tporeccax. Cpenu MuHepanoB Hawboliee aKTHBHBI INIMHUCTHIE MHHEPAJIbI:
MOHTMOPHWJUIOHUT, CMEKTHUTBI, TUAPOCIIIOAbI, KaOTUHUTHI. KBapl, mosiesble 1mnaTsl HHEPTHBI B IOYBaX U
MaJio0 y4acTBYIOT B MOYBEHHBIX mporieccax. [louBeHHas MaTpuila — aKTUBHASI 9acTh MOYBBI, CIIOCOOHAS
BOCIIPOM3BO/IUTh KOMILJIEKC KaTHOHOB, IUIEHKY COPOMPOBAHHON BOJbI, OPraHMYECKYI0 MaTpully Ha
MOBEPXHOCTU MOYBEHHBIX YacTull. Ou3ndecku, NoYBEHHAs MaTpulia — MOBEPXHOCTh MMOUBEHHBIX YACTHII,
KOTOpasi B3aMMOJIEUCTBYET C KaTMOHAMH, OPraHUYECKHUM BEUIECTBOM, BOJOW, C MUKPOOpraHU3MaMu M
depmentamu. OHa BKIIFOYAET TPU MATPUIIBI: MUHEPATBHYIO, OPraHUYECKYI0 B OPraHOMUHEPAIBHYIO.

OCHOBOI MOYBEHHON MaTpHUIbl CIYKUT MHUHEpaiabHas marpuia. OHa mpeacraBieHa KOJUIOUIAMHU
U TOBEPXHOCTHBIMHU CJIOSIMU TTOYBEHHBIX MHUHEpaoB. MaTpuila XapakTepU3yeTcs pa3HbIMH [0 CHJIE
(aHEprus CBsI3U € IPYTrUMH COCTUHEHUSIMH ) aKTUBHBIMU LIEHTpaMU. B 1ouBax Ha PhIXJIbIX OTJI0KEHHSIX OHA
yHacjeI0BaHa 0T TOpHOI mopoabl. B mporecce nouBooOpazoBanust GopMHUPYETCst OpraHuuecKas MaTpuIia.
['maBHass 0COOEHHOCTh OPraHMYECKUX MaTpPUIl B TOM, YTO OHU BOCIPOU3BOJAT caMu cels. B nonumepnyo
MOJIEKYJTy TYMYCOBBIX BEIIECTB BCTPAaWBAIOTCS AHAIOTUYHBIC OJIOKU-MOHOMEPHI WJIH TOJUMEPHI C
MEHBIINM KOJIM4eCTBOM MOHOMEpOB. [1o Mepe cpabarkiBaHMs F'yMyca IPOUCXOIUT €ro BO30OHOBJICHNE Ha
MHUHEpaJIbHONW MaTpHIle, B pE3ybTaTe Yero MnojAep KUBaeTCsl Ha COOTBETCTBYIOIEM YPOBHE, Kak oOriee
KOJIMYECTBO r'yMyca, Tak U €ro rpynmnoBoii coctas. @opMupoBaHue rymyca TECHO CBSI3aHO C MUHEPAJIbHOM
matpuieil. B nmouBax 60-80% oprannueckoro BelleCTBa, ONPEAENIIEMOro Kak r'ymMyc, 3aKpeIJieHO Ha
MUHEPAJIBHBIX KOJIOWJaX. [JMHUCTBIE MHMHEpalbl KaTalu3UpylOT OOpa3oBaHHE TyMYCOMOAOOHBIX
OpPraHMYECKHUX COCIUHEHHIA, KOTOPhIE B OTCYTCTBHHM MUHEPAIBLHON MaTpullbl He o0pa3yrorcs. McxomgHas
MUHEpaJIbHasl MAaTPHUIIA 3a1a€T HAIIPABJICHUE Pa3BUTHS TTIOYBEHHBIX CBOMCTB (conepkanue rymyca, ['K: DK,
arperatnslii cocras, EKO, aare3ust MUKpoOpranu3mMoB U (hepMEHOB) U MOICPKUBACT HX.
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SOIL MATRIX AND REPRODUCTION OF SOIL PROPERTIES

Zubkova T.A.
M.V.Lomonosov Moscow State University Faculty of Soil Science,
Moscow 119991, Leninskie Gory, h.1, b.12

Soil is polydisperse and polymineral system. Different minerals and particles not equally participate in
soil processes. Clay minerals are the most active among minerals: montmorillonite, smectites, hydromicas,
kaolinites. Quartz and field spars are inert in soils and participate in soil processes a little. Physically, a soil
matrix is a surface of soil particles which connects with cations, organic substances, water, microorganisms
and enzymes. Soil matrix is the most active part of the soil. It is capable to reproduce a complex of cations,
a film of sorbed water, and an organic matrix on a surface of soil particles. It includes three matrixes:
mineral, organic and organomineral.

The mineral matrix is a basis of a soil matrix. It is presented by colloids and the surface of soil minerals.
The matrix is characterized by different strength of active centers. The soils on unconsolidated sediments
are inherited from the rock. In the processes of soil formation the organic matrix is formed. The main
feature of organic matrixes is to reproduction themselves. Similar blocks-monomers or polymers are built
into a polymeric molecule of humus substances. In the processes of humus mineralization there is its
renewal on a mineral matrix. Matrix preserves the total humus content and its group structure at a certain
level. Humus formation is closely connected with a mineral matrix. The most part of the organic substances
in soils (60-80 %), defined as a humus, is fixed on mineral colloids. Clay minerals catalyze processes of
humus formation, which aren’t formed if mineral matrix is absence. The initial mineral matrix gives the
direction in development of soil properties (the humus content, HA: FA, aggregate structure, exchange
capacity, adhesion of microorganisms and enzymes) and supports them.
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OPUT'MHAJILHBIA METO/I, HO3BOJSAIONNN KOJTUYECTBEHHO OIIEHUTH
AHTUBAKTEPUAJIBHBIE CBOMCTBA U3JIEJINIA CO CJTOXKHBIM XAPAKTEPOM
IHHOBEPXHOCTHU U MATEPHUAJIOB, ITPOYHO YAEPKUBAIOHIUX BUOIIUIHBIE
JAOBABKH

AnTonoBckas JI.U., beasicopa H.A.
YO «BI'TY», yn. Ceeponosa 13a, e. Munck, 220006, berapyco, biocidmethod@mail.ru

Jist 3aIIMTBl MaTepUaoB M U3ACTUA OT OMONOTHYECKOTO TOBPEXKACHUS HX MOIUPHUIHPYIOT
pa3IMYHBIMH OUOIMAHBIME J00aBKkaMu. [Ipu 3ToM cTaHOBSATCS BOCTPeOOBAaHHBIMU METO/IbI, TO3BOJISIOIINE
a/IeKBAaTHO OLIEHUTDH UX YPPEKTUBHOCTD.

AHanM3 IMTepaTypHbIX UCTOUHUKOB TMoKa3all, uro uMeroruecs metonsl (OCT 9.049-91, ISO 846:1997,
JISZ 28001 u np.) ob6naaroT psaoM CyIIeCTBEHHbBIX HEA0CTATKOB. OHM 10BOJIHO TPYIOEMKH, UMEIOT BBICOKYIO
MOTPEIIHOCTh, KX HEBO3MOXKHO HCIIOIb30BaTh JAJIs OLIEHKU IIMPOKOT0 KPyTra MaTeprualioB U U3/IEHUN, HallpUMep
U3NIENTNIA CO CIIOKHBIM XapaKTepPOM TOBEPXHOCTH M MaTE€pPHUAJIOB, OTHOCHUTEIBHO TPOYHO YAECPKHUBAIOIINX
OTPaHMYEHHO PACTBOPUMBIE B BOTHBIX Cpe/iaX OUOLIUIbI.

CyTp pa3pabOTaHHOTO HAMM METONA 3aKJII0YACTCSl B PETHCTPALMM KOJIMYECTBA MOJIOYHOW KHCIOTHI,
oOpa3yroliencss B cpeie 3a CUeT JKU3HEAEATETbHOCTH aJICOPOMPOBAHHBIX Ha TMOBEPXHOCTH Marepuala
KHM3HECTIOCOOHBIX KJIETOK MOJIOYHOKHUCIBIX OakTepuit. [Ipu aToM Xapakrep moBepXHOCTH, (hopMa 00pasIioB U
CTEeTeHb yAepKaHusl OMOIMIHBIX J0OABOK HE CITyKaT IIOMEXOH sl TIOJTyYeHHUs KOIMYECTBEHHBIX ITOKa3aTeseH.

Jns nuddepeHnrpoBKH UCIBITYEMBIX 00pa3oB MaTepraioB Ha OMO3aIUIIEHHBIE M HE3aIUIIIEHHbIE
pa3paboTaH OTHOCUTENBHBIN MMOKa3aTeNb CTENEHN OMOo3aIIUIIeHHOCTH Marepraa (DS) u onpeaeneHo ero
norpannyHoe 3HaueHue (0,45).

Pa3paboranHblii HAMH METOJA KOJIMYECTBEHHOM OLIEHKM aHTHOAKTEpPHAIbHBIX CBOWCTB H3IEIHHA CO
CJIO)KHBIM XapaKTEepPOM IOBEPXHOCTH M MaTE€pPHAJIOB, MPOYHO YACPKUBAIOUIMX OWOIMIHBIE JT0OaBKH,
OTIIMYAETCS  AKCIPECCHOCTHIO,  XOPOUIeH  BOCHPOM3BOIMMOCTBIO  PE3yIbTAaTOB,  JOCTYMHOCTHIO
UCTIOJIb3YEMBIX CPEICTB, HEOOJIBIIUMH TPYA03aTPATAMH.

B pamkax HOBOro Metoma paspaboTaHa MeETOIMKa BBIMOMHEHUs uaMepennii MBU.MH 3278-
2009 «OmpeneneHue CTENEHU YCTOMYUBOCTH MAaTEPUATIOB W W3EIUNA C OWOIMIHBIMH J0OaBKaMH K
O6uoobpacTaHusIM», KOTOpasi Mpolljia MOATBEPKIEHUE MPUTOJAHOCTH B benopycckoM rocynapcTBEHHOM
MHCTUTYTE METPOJIOTUH (CBUAETEIHCTBO 00 artectaruu Ne543/2009).

THE ORIGINAL METHOD THAT ALLOWS TO ESTIMATE QUANTITATIVELY
ANTIBACTERIAL PROPERTIES OF PRODUCTS WITH ROUGH SURFACE AND
MATERIALS THAT HOLD ANTIMICROBIAL ADDITION WELL

Antonovskaya L.I., Belyasova N.A.
EE «BSTU», Sverdlova st. 13a, Minsk, 220006, Belarus, biocidmethod@mail.ru

Materials and products are modified with different antimicrobial additions to protect them from
biological injury. That’s why some methods are called for to estimate their effectiveness.

The analysis of literary sources showed that the available methods (SS 9.049-91, ISO 846:1997, JIS Z
28001 and other.) have some essential limitations. They are quite effortful, have high error and impossible
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to be used while estimating a wide range of materials and products, for example products with rough
surface surface and materials, that hold restrictedly water-soluble biocides relatively well.

The essence of the worked-out method is to register the amount of lactic acid that is being formed due
to vital functions of viable cells of lactic acid bacteria adsorbed on the surface of the material. In this case
neither the character of the surface, the shape of samples nor the extent of holding of biocide additions
cause any difficulties to receive quantitative indexes.

To differentiate the tested samples of materials between bioprotected and biounguarded the relative
indicator of the degree of bioprotection of materials was worked out (DS) and its frontier value was defined
(0,45).

The worked-out method that allows to estimate quantitatively antibacterial properties of products with
rough surface surface and materials that hold antimicrobial addition well, distinguishes from others by its
rapidity, good repeatability of its results, availability of used means and little efforts.

Within the new method the whole methodology of carrying out the measurement was worked out MCM.
MN 3278-2009. «The definition of the degree of stability of materials and products with antimicrobial
additions against biofouling», that got the conformation of aptitude at Belorussian State Institute of
Metrology (certificate Ne543/2009).

MUKPOBHBIA BUOCEHCOP KAK MHCTPYMEHT BUOTECTUPOBAHMS: OIIEHKA
TOKCHYHOCTHU TOBAPOB HAPOJHOTI'O ITIOTPEBJIEHUA

AnydpueB M.A.L, Yenkoa U.®.%, [Tonamopena O.H.>, My3adapos E.H.*
"enmp eucuenvl u snudemuonocuu 6 Tynvckou oonacmu, Tyna, yi. Obopounnas, 114
*Tynvckas mexcobracmuas eemepunapuas iabopamopust, Tyna, yi. Hekpacosa, la
ITynvckuil eocyoapcmeennwiil ynusepcumem, Tyna, np. Jlenuna, 92

‘UTOF PAH, Mockosckas oonacmo, e. [lywuno, yn. Hncmumymckas, 0. 3

OnHUM U3 NEPCHEKTUBHBIX HAlpaBJICHUH aHAJIUTUYECKOH OMOTEXHOJIOTMU SBISIETCA pa3padoTka
OMOCEHCOPHBIX CUCTEM. BHOCEHCOpBI HA OCHOBE LEJIBIX KJIETOK MUKPOOPTaHU3MOB IPOJEMOHCTPUPOBAIIN
OOJIBIIION NOTEHIMaa B OONAaCTH 3KOJIOTMYECKOr0 MOHMTOpUHra. Bo3nelicTBue KCEeHOOMOTHUKOB Ha
MHUKpPOOPTraHM3Mbl IPHUBOAUT K H3MEHEHHUIO MX JbIXaTeJIbHOM aKTUBHOCTH. BHOCEHCOpBHl Ha OCHOBE
KHCJIOPOJIHOTO JIEKTPOJIa 1 MMMOOMIM30BaHHBIX MUKPOOPIraHU3MOB MOTYT UCIIOJIb30BaThCs Ul OLICHKH
TOKCUYHOCTH pa3IM4yHbIX 00BeKTOB. OgHA M3 BaXKHEMIIMX 3a7ad4 COBPEMEHHON TOKCHKOJIOTMYECKOM
JKCIEPTU3bl — OLIEHKA TOKCMYHOCTH TOBapOB HApoaHOro mnorpedieHus. CyliecTBYIOLME METOJbI
OuoTeCTUPOBAHUS, HECMOTPS Ha IBHbIE IPEUMYIIIECTBA IEpe/1 IPYTUMHU METOJaMH aHaJIi3a, UMEIOT U CBOU
orpaHuyeHus. B cBs3u ¢ 3TUM BemyTCs pabOTHI 11O TOWCKY W BHIOOPY HOBBIX TECT-00BEKTOB M pa3padOTKe
METOIMK OMOTEeCTUPOBaHUA. ABTOpAMH MPEJIOKEHAa METOUKA SKCIPECC-OLEHKH TOKCUYHOCTH TOBAPOB
HapOJHOI'0 IIOTPEOICHHS U3 TIOJIMMEPHBIX U TEKCTUIIBHBIX MaT€pPHUAJIOB C IOMOILBIO OMOCEHCOpa HA OCHOBE
KHCJIOPOHOTO BJIEKTPOJa, MOAUDUIIMPOBAHHOTO HMMMOOWIN30BAHHBIMHM LEIBIMH  OaKTepUaTbHBIMU
KkiIeTkaMu. Mcnonp3oBaHue TECTOBOW KyJIbTypbl MHUKPOOPIAaHHM3MOB I103BOJIMJIO YCHEIIHO OTIMYaTh
00pa3iibl, NOTYYHBIINE OTPULIATEIbHBIC 3aKIIOUEHHSI TOKCUKOJIIOTHYECKOM 3KCIIEPTU3bI, OT HETOKCUYHBIX
00pa31oB cpaBHEHUA U TUPHEPEHIIMPOBATH UX 110 CTEIIEHN TOKCUYHOCTU. B OCHOBY METOIMKH MOJIOKEHA
CHOCOOHOCTH OaKTepHii K a3poOHOI OHoerpaialii KCeHOOMOTHKOB, MUTPUPYIOIINX B BOJHBIC BBITSKKH
U3 HuccieayeMbix o0pasnoB. IIpumenenne npubopoB, BHECEHHBIX B 0cynapcTBEeHHBIN peecTp CpencTB
U3MEPEHUil, 1 HEMAaTOT€HHBIX MUKPOOPTaHU3MOB, B COUETAHUU C IPOCTOM MPOOONOATOTOBKOM M OBICTPHIM
aHAJIM30M, JIeNaeT MPEAJOKEHHYI0O METOAMKY MEpPCIEeKTUBHOW Ul HCIOJIb30BaHMs B Ja0opaTopusx,
BBINOJIHSIOIIMX TOKCUKOJIOTHUECKHE HCCIIeIOBAHUS TOBAPOB HAPOIHOTO OTPEOICHHUS.

VI Moscow International Congress BIOTECHNOLOGY: STATE OF THE ART & PROSPECT OF DEVELOPMENT March 21 - 25, 2011 33

@



®

4
Bzo CEHLWA 6 | | BUOTEXHOJOTMA W OKPYHAIOLLASA CPEA

| Nt

Paboma svinonnena npunoooepoicke @L « Hayumnvie u Hayuno-nedazocuyeckue Kaopvl UHHOBAYUOHHOU
Poccuuy na 2009-2013 200wt (I'K Ne 11 976)

MICROBIAL BIOSENSOR AS MEANS OF BIOASSAY: TOXICITY ASSESSMENT OF
CONSUMER GOODS

Anufriev M.A.L, Chepkova LF.2, Ponamoreva O.N.}

" Hygienic and Epidemiological Center in the Tula Region, 114 Oboronnaya str, Tula
?Tula Interregional Veterinary Laboratory, 1a Nekrasova str, Tula

STula State University, 92 Lenina pr., Tula.

‘ITEB RAS, 3 Institutskaya Str, Pushchino, Moscow Region

One of promising lines of research of analytical biotechnology is development of biosensor systems.
Whole-cell based biosensors have displayed a great potential in the sphere of environmental monitoring.
The influence of xenobiotics on microorganisms leads to changes in their respiratory activity. Biosensors
based on an oxygen electrode and immobilized microorganisms can be used for toxicity assessment of
various objects. One of the major tasks of modern toxicological examination is the toxicity assessment
of consumer goods. The existing methods of biotesting despite their obvious advantages in comparison
with other analytical methods still have their own restrictions. That’s why further investigation aimed at
searching and choosing additional test organisms and development new bioassays is being conducted.
The authors offer a procedure of express-assessment of toxicity of consumer goods made of polymeric
and textile materials using a biosensor based on the oxygen electrode modified by immobilized whole
bacterial cells. The usage of the test culture of microorganisms made it possible to distinguish the samples
which have got negative toxicological examination results from non-toxic samples and differentiate
them according to the degree of toxicity. The testing procedure is based on bacteria ability to aerobic
biodegradation of xenobiotic compounds migrating to aqueous extract of sample matrix. The implication
of nonpathogenic microorganisms, as well as devices listed in the Russian State Register of Measuring
Instruments in combination with easy sample preparation and rapid analysis makes the described method
quite promising for using in laboratories conducting toxicological research of the goods mentioned above.

This study was supported by the Federal Target Program “Research and Research-Pedagogical Personnel
of Innovation Russia” for 2009-2013 (contract N P 976

NONYIAHUOHHO-TEHETHYECKHUE IMOCJIEACTBUA OCTPOI'O U XPOHHUYECKOI'O
JNEACTBUA HEBJATOIPUATHBIX DKOJIOTMYECKUX ®PAKTOPOB

AcradbeBa E.E. Kapnymkuna T. B., Croanosckuii 10.A., Imazko T.T.
Poccutickuii cocyoapcmeennwiti acpaprwiti ynugepcumem — MCXA umenu K.A. Tumupsszesa, Poccus,
Mocksa, vglazko@yahoo.com

B mocnemHue rompl Kak caMblidi JIEMIEBBIH W MPOCTOM METOJ OHOMHAMKAIIMKA SKOTOKCHUECKUX
BO3JICMCTBUI IIMPOKOE PACHPOCTPAHEHUE IOIYUYMII MUKPOSJIECPHBIA TECT B COMATHYECKUX KIIETKAX.
W3BecTHO, YTO YaCTOTHI KJIETOK C HIUTOTEHETUYECKUMH aHOMAIHMSIMH B KJeTKaX nepudepruueckoil KpoBu
y MJICKONHMTAIONIMX TECHO CBS3aHbl C HAPYIICHUSMHU penpoaykrtuBHOW ¢(ynkuuu (Rubes et al., 1991;
Migliore et al., 2006). Hamu BBIMOTHEH CpaBHUTEIBHBIA aHATU3 YaCTOT BCTPEUAEMOCTH DPUTPOITUTOB C
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MUKpOsJIpaMH B 00pa3liax KpOBU MECTHBIX MOHTOJIbCKHX TIOPOJ] KPYITHOTO POraToro CKOTa, OBELl, a TAKKe
SIKOB, BOCIIPOM3BOMSIIMXCS B Pa3HBIX JKOJOTro-reorpapuueckux yCIOBHAX: ceBepo-3amaj MoHromnuu,
parion XyOcyryn, OuocdepHblid 3aroBeHUK; 0T MOHTOJINM, PaiioH, TPUMBIKAIOMINUN K IMycThiHe ['00M —
30Ha PUCKOBAHHOTO >KHBOTHOBO/ICTBA. YaCTOTHI BCTPEUAEMOCTH 3PUTPOLIUTOB C MUKPOSIPAMHU OKA3aJIHCh
OMM3KUMM y Pa3HBIX BHJIOB, BOCIIPOU3BOSIIMXCS B OAHMX M TE€X K€ DKOJIOTMYECKHUX YCIOBHUAX, HO
CYILIECTBEHHO OTIMYAINCh MEXKJY >KHUBOTHBIMU U3 PA3HBIX IKOJIOro-reorpaduyeckux pernoHon. Tak, B
paifone Onoc(epHOro 3amoBeAHUKA YacTOThl BCTPEUYAEMOCTH APUTPOLIUTOB C MHUKPOSAPAMU OKa3aJIUCh
CYLIECTBEHHO BBIIIE, YEM Yy KMBOTHBIX TE€X K€ BHUJOB B 30HE PHUCKOBAHHOI'O >KMBOTHOBOJCTBa. PaHee
HaMU ObUIM TOJYYEHbl JJaHHBIE O CTAaTUCTUYECKU JIOCTOBEPHOM CHIKEHHH YacTOT BCTPEUYaEMOCTH
IIUTOTCHETUYECKUX AHOMAJIMH B KIETKAaX KOCTHOTO MO3ra B IIOKOJIGHHSIX TpPEX BHJOB IOJIEBOK,
BOCIIPOM3BO/IMBILUXCSA B YCJIOBHSX IMOBBIIIEHHOTO PAJUOHYKIMIHOTO 3arps3HEHHs] 30HBI OTUYKICHHS
Yepuoobuibckoir ADC uepe3 10 u 15 ner nocne aBapuu. [lonyueHHble JaHHBIE CBUIETEIBCTBYIOT O TOM,
YTO XPOHUYECKOE JIEHCTBUE (DAKTOPOB SKOJIOTUUECKOIO CTpPeCcca BHICOKOM MHTEHCUBHOCTHU CIIOCOOCTBYET
0TOOpY KMBOTHBIX (B Psily TMOKOJEHHH) C MOBBIIICHHON YCTOWYMBOCTHIO T'€HETHUYECKOTO ammapara K
HEOJIaronpusATHBIM CPEIOBbIM yCIOBUAM. [lo-BHAMMOMY, pe3ylbTaTbl MHUKpPOSAEPHOTO TECTa MOTYT
MO3BOJIUTH HAJIEKHO OTIMYATh OCTPBIE U XPOHUUYECKUE 3()(HEKThI HIKOJIOTUIECKHX CTPECCOB.

POPULATION-GENETIC CONSEQUENCES OF SHARP AND CHRONIC ACTIONS OF
UNFAVORABLE ECOLOGICAL FACTORS

Astavjeva E.E, Karpushkina T. V, Stolpovsky Yu.A., Glazko T.T.
Russian State Agrarian University - MTAA, Moscow, 127550, Timirjazevsky street, 49

Last years the wide using as the cheapest and simple method the micronuclear test in somatic cells for
ecotoxic effect bioindication was received. It was known that the increase of cytogenetic anomaly frequencies
in peripheral blood cells of mammals was closely related with infringements of their reproductive function
(Rubes et al., 1991; Migliore et al., 2006). The comparative analysis of the frequencies of erythrocytes
with micronuclei was carried out in blood of local Mongolian breeds of cattle, sheep, and also the yaks
who were reproduced in different ecological-geographical conditions: the northwest of Mongolia, area
Hubsugul, biospheric reserve; the south of Mongolia, the area Gobi Desert — zone of animal breeding
risky. Frequencies of erythrocytes with micronuclei were the similar in different species reproduced in
the same ecological conditions, but essentially distinguished between animals from different ecological-
geographical regions. So, in biospheric reserve the frequencies of erythrocytes with micronuclei were
essentially above, than in animals of the same species in a zone of animal breeding risky. Earlier we had
been obtained the data about statistically authentic decrease in frequencies of cytogenetic anomalies in
bone marrow cells in generations of three vole species who were reproduced in the conditions of raised
radio nuclide pollution in alienation zone of the Chernobyl NPP during 10 and 15 years after accident. The
obtained data testified that chronic action of ecological stress factors of high intensity promoted selection
of animals (among generations) with the raised insensitivity of genetic apparatus to adverse effects of
environment conditions. Apparently, results of the micronuclear test presumed to distinguish reliably sharp
and chronic effects of ecological stresses.
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CTABWIBHBIIA BUOPEIENITOPHBINI SJIEMEHT BHOCEHCOPA HA OCHOBE
BAKTEPUAJIBHBIX KJIETOK, UMMOBHNJ/IN30BAHHBIX B ITIOJIMMEPHYIO IUVIEHKY U3
INOJIMBUHHUJIOBOI'O CIITMPTA, MOAUPUILTNPOBAHHOI'O N-BUHHJIIIUPPOJIMIOHOM

®uuaarosa H.M., Acyasn JI.I., Andepos B.A.
Tynvcxutl 2ocyoapcmeentblil yHUgepcumenn,
300012, 2. Tyna, npocnexm Jlenuna, 92

[IpoGrieMa MOHUTOPUHTA COJIEPIKAHUS OPTaHUYECKUX COETMHEHUH B pa3HBIX TPOU3BOICTBAX OTHOCUTCS
K BOKHBIM IPAKTHYECKUM 3a1a9aM. 3HAUNTEIbHAS X YaCTh MOXET OBITh pellieHa C TOMOIIBIO OHOCEHCOPOB—
aHAJIM3aTOPOB, COMEPKAIINX PEHENTOPHBIN AIMEMEHT ¢ UMMOOMIM30BaHHBIM OHOJIOTHYECKIM MaTepruaioM
(epMeHTBI, KIIETKH, Cpe3bl TKAaHEH, OpraHellIbl, anTuTena/antureHsl, Mojiekynsl JJHK, PHK).

Haubonee nepcrneKTUBHBIMU HOCUTENSIMH JIJIST UMMOOMIM3AINH KIETOK MUKPOOPTaHU3MOB SIBIISIOTCS
CHUHTETHYECKHE TTOJIMMEPBI, TaK KaK OHM OoJiee JOCTYIHBI 1O IIeHE, JAI0T TUIEHKU M TeJH, 00JIalatomme
XOPOUIMMH MEXaHWYeCKUMHU XapakTepucTukamu. Cpeau TaKMX CHUHTETHYECKUX IMOJUMEPOB IIMPOKOE
pacnpoCcTpaHeHHE TTOMYYWITH ITOJIMBUHUIIOBBIN CIIHPT, MIOJIMYPETAHBI, MOJIMAKPUIIAMHT U IPYTHE.

B nanHoli paboTe monyuyeHa MONIMMEpHAas KOMIIO3HIMS Ha OCHOBE IOJMBHUHUIIOBOTO CIUPTA,
MOTU(PUITUPOBAHHOTO  N-BUHWIMUPPOIUIOHOM, Jarolias TOHKHWE, TPOYHBbIC, YIPYrUe IIJICHKH,
HaOyxarolue, HO HE pacTBopstomuecss B OydepHoMm pactBope. [lpm wmmmoOunmm3amuu OakTepwid
Gluconobacter oxydans B TaKkylo TUICHKY YBEJIIMIUBACTCSI TOJITOBPEMEHHASI CTA0MIIBHOCTH CEHCOPOB B 3-4
pa3a, YyBCTBUTEIHLHOCTh Ha TIIOKO3Y M 3TaHod B 9 u 40 pa3, COOTBETCTBEHHO, 3HAUYUTEIILHO CHUYKAETCS
npenen OOHApYKEHHUsS OIpeleNsieMbIX CyOCTpaToB M BpeMsl NMPOBEIACHHS aHAM3a, 10 CPAaBHEHHIO C
AQHAJIOTMYHBIMH XapaKTePUCTUKAMU B KpHOTelle MOJIMBUHUIIOBOTO CIIUPTA. YCTAHOBIIEHO, YTO MOTYYSHHbBIE
OMOpEIENITOPHBIC JIEMEHTBI, COXPAHSIOT CBOM pabodre XapaKTePUCTHKHU MPH XPAaHCHHH B CyXOM BHJIE
npu Temmneparype = +4°C B TeueHue Tpex Helelb.

Paboma evinonnena 6 pamrax pedepanvrotil yenesoii npoepammul « Hayunvie u Hayuno-neoazocuieckue
Kaopwl unHosayuonnol Poccuuy na 2009-2013 20061 (cockoumpaxm Ne 02.740.11.0296. Ne [1976)
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STABLE BIORETSEPTORNY ELEMENT OF A BIOSENSOR BASED ON BACTERIAL CELLS
IMMOBILIZED IN A POLYMER FILM MADE OF POLYVINYL ALCOHOL, MODIFIED
N-VINYLPYRROLIDONE

Filatova N.M., Asuljan L.D., Alferov B.A.
Tula State University, 300012, Tula, Lenin Avenue, 92

The problem of monitoring the content of organic compounds in various industries related to important
practical problems. Most of them can be solved with the help of biosensors - analyzers, containing the
receptor element with immobilized biological material (enzymes, cells, tissue slices, organelles, antibodies
/ antigens, DNA, RNA).

The most promising carriers for the immobilization of microbial cells are synthetic polymers, because
they are more affordable, give the film and gels with good mechanical properties. Among these synthetic
polymers are widely used polyvinyl alcohol, polyurethane, polyacrylamide, and others.

In this paper we obtain the polymeric composition based on polyvinyl alcohol, modified
N-vinylpyrrolidone, which gives a thin, tough, elastic film swelling but not dissolving in buffer solution.
When immobilization of the bacteria Gluconobacter oxydans in a film increases long-term stability of
sensors is 3-4 times the sensitivity to glucose and ethanol in 9 and 40 times, respectively, significantly
reduced the detection limit determined by the substrates and the analysis time, compared with the same
characteristics in cryogel of polyvinyl alcohol. It was established that the obtained bioretseptornye elements
retain their performance when stored in dry form at a temperature = 4 ° C for three weeks.

The work was carried out under the federal program “Research and scientific-pedagogical cadres
Innovative Russia” for 2009-2013 (State contract Ne 02.740.11.0296. Ne P976)

COXPAHEHUE CBOMCTB DKOTOJIA U CIIOCOBHOCTEM ETO BO3IENCTBUA HA
PACTEHUA BO BPEMEHHOM ACIIEKTE

Kapramosa E.P., Oneckun A.B., FOpuna T.II., Tepemkuna C./1.', ®utucknna H.B.!
Mockosckuti cocyoapcmeennsiil ynueepcumem um. M.B. Jlomonocosa

119992 Mocxsa, I'CII-2, Jlenunckue 2opul, 0.1, kopn. 12

"Mockoeckuil 20cyO0apcmeenHblil YHUBEPCUMEN NUULEEbIX NPOU3BOOCTE

125080 Mocksa, Bonoxoramckoe wiocce, 0.11

Jlns OMOTEXHOMOTUYECKOTO TPOU3BOJACTBA HSKOTOJA HEOOXOMUMBI JAaHHBIE O COXPAHEHUU €ro
(GU3HOIIOTO-OMOXUMHUYECKUX CBOMCTB U CITIOCOOHOCTH BO3JICHCTBHUS HA PACTCHUS BO BPEMEHHOM acCIeKTe.
Panee Hamu ObIJI0 yCTAaHOBJIEHO, YTO B HKOTOJIE COMIEPKATCSl OMOTEHHBIE aMUHBI, BBITIOIHSIOIINE POJIb KaK
BHEKJICTOUYHBIX, TAK U BHYTPUKJIETOUHBIX PETYJIATOPOB U CUTHAJBHBIX BemlecTB. OnpeeneHue OnOreHHbIX
amuHOB (BA) mpoBoamiiock Hamu B 2008 — 2010 rogax. 3a 3To BpeMsl B 3KOTOJIE MOTHOCTHIO COXPAHUIIOCH
KOJIMYECTBEHHOE COOTHOIIICHHE MEXIy cojepkaHueM bBA, WX mpeAlecTBEHHUKOB M MPOIYKTOB
OKHUCJIUTEIBHOTO Je3aMuHupoBanus. M3 uncna BA skoTona Hanbomnplee KOIMYECTBO MPUXOAMIOCH Ha
nomo nodamuna u ero npeamectseHHnka JJODA. CepoToHrH OOIBIIEH 9acThI0 HAXOAMUIICS B OKUCIICHHON
dbopme B BUE S-TUIPOKCUUHIOIUITYKCYCHOW KUCTIOTHI.

OpnoBpemenHo B 2008 — 2010 romax mpoBOAMIM OLEHKY BO3AECHCTBHS 3KOTOJIA HAa COCTOSIHUE
JIpEBECHBIX cakeHIleB. [lonoBuHa pacTeHuid ABax bl 3a JeTHre ce30Hbl 2008 u 2009 rogoB noauBaIvCh
9KOTOJIOM, JApyras mojioBuHa — Bogoi. B 2010 rogy pacteHus 5koTojioM HE 0OpadarbiBaMCch. B KoHIE
ce3ona 2009 rona pactenus, 00paboTaHHBIE HIKOTOJIOM, MPAKTUYECKU HE OTIMYAINCh OT KOHTPOJIbHBIX. B

VI Moscow International Congress BIOTECHNOLOGY: STATE OF THE ART & PROSPECT OF DEVELOPMENT March 21 - 25, 2011 37

@



®

4
Bzo CEHLWA 6 | | BUOTEXHOJOTMA W OKPYHAIOLLASA CPEA

| Nt

centsa0ope 2010 roma caskeHIIbI pacTeHH, paHee 00paboTaHHbBIE YKOTOJIOM, ObUTH Ha 30 CM BBIIIIE U UMETH
B 1,3 pa3a GoJblliee YUCIIO JTUCTHEB, YeM KOHTPOJIbHBIN BapHAHT.

Takum 00pa3zoM, Mbl YCTAaHOBHJIM HEU3MEHHOCThH B COJIEpPYKAaHUHM HKOTOJA B MpOIEcCce IIUTEIbHOTO
XpaHeHUs: OMOTEHHBIX aMUHOB, X MPEANISCTBEHHUKOB U MPOAYKTOB J€3aMUHUPOBAHUS, HAXOISITUXCS
B KOHIEHTpaLUAX HaHO/M, a Takke MOJIOKUTEIbHOE BO3/IEUCTBUE, a CKOpee MOCIeAeCTBIE IKOTONA Ha
POCTOBBIE TPOIIECCH APEBECHBIX CAXKEHIIEB, MPOSBUBIINECS B HEONArOMOMYYHBIA MO KIMMATUYECKUM
ycaoBusMm JieTHul ce30H 2010 roaa.

LONG-TERM STABILITY OF THE PROPERTIES OF ECOTOL AND ITS EFFECTS ON
PLANTS

Kartashova, E.R., Oleskin, A.V., Yurina, T.P, Tereshkina, S.D.!, and_Fitiskina, N.V.!
Lomonosov Moscow State University,

Bldg. 12, House Nel, Lenin Hills, GSP-2, 119992, Moscow.

"Moscow State University of Food Production,

House Nell, Volokolamskoe Highway, 125080, Moscow.

Of paramount importance in terms of biotechnology is the issue whether ecotol can retain its physical
and biochemical properties/activities for a sufficiently long time. Ecotol was shown by us earlier to contain
biogenic amines (BAs) that function as both extra- and intracellular regulatory agents and signal substances.
These substances were measured by us repeatedly within the 2008—2010 period. We established that the
ratios between the concentrations of the BAs, their precursors, and oxidative deamination products remained
constant during the whole period involved. Among the tested substances, dopamine and its immediate
precursor DOPA were characterized by the highest concentrations. Serotonin was predominantly present
in the oxidized form, i.e. as 5-hydroxyindolacetic acid.

In addition to the above measurements, we conducted studies on the effects of ecotol on tree seedlings
during the same period. One half of the young trees involved were twice watered with ecotol in the
summers of 2008 and 2009, whereas the rest of them received pure water instead. The trees were not
treated with ecotol in 2010. At the end of the 2009 summer, the ecotol-treated tree seedlings were virtually
indistinguishable from the control seedlings. In September 2009, the ecotol-treated seedlings were 30 cm
higher and had 1.3 times more leaves than the control ones.

We draw the conclusion that (i) the nanomolar concentrations of BAs, their precursors, and deamination
products contained in ecotol remain constant during long-term storage and (ii) ecotol exerts a stimulatory
influence or, more precisely, a positive aftereffect on growth processes in tree seedlings that, e.g., manifested
itself during the 2010 summer which was unfavorable in terms of climate.
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ONNEPATUBHBIE BUOTEXHOJIOI'MU KOHTPOJIA 3AT'PASHEHUSA BOJAHBIX OFBEKTOB

I'puropbes 10.C., llamxkosa T.JI., CtpaBunckene E.C., Cyo6oTun M.A.,
JImzunckas H.II. Aruaosa 10.H., TiorbkoBa E.A.
Cubupckuii ¢pedepanvuviii ynueepcumem, 660041, Kpacunosipcxk, npocn. Ceoboonwiii, 79

Hcnonb3oBaHuEe B MOHUTOPUHIE€ COCTOSIHUS OKPYKAOLIEH Cpelbl HapsAay C XMMUYECKUM aHaJIU30M
METOZIOB OMOJIOTHYECKOTO KOHTpOJIS (OMOWHIMKAIIMM W OWOTECTUPOBAHUS) TO3BOJSIET IOJyYaTh
Oosiee MONHYIO XapaKTePUCTHKY €€ KadecTBa 3a CYET BBIABICHUS JCHCTBHUS Ha TECT-OPTaHU3M cpazy
BCEX COAEpXKAIIMXCS B HEW BPEIHBIX NpuMeced. Bmecre ¢ Tem, mpu OpraHuM3alydd TAKOW CHUCTEMBI
HKOJIOTUYECKOTO0 MOHUTOPUHIA OCTPO OLIYIIAETCS HEIOCTATOK OMEPAaTUBHBIX M MPOCTHIX B UCIIOJIHEHUHU
METOI0B OMOTECTHPOBAHUS BOAHBIX OOBEKTOB. [Ipr 3TOM MHOTHE U3 HCIIOJIE3YEMBIX B HACTOSIIEE BPEMsI
B Poccuun Metonuk GuorecTrpoBaHus HE 00eCrieueHbl KOMIUIEKCOM ammaparypbl, TO3BOJSIONIUM CO3/1aTh
CTaHJIAPTHBIE YCIOBHS paOOTHI C TECT-OPraHU3MaMHU ¥ aBTOMAaTU3UPOBATH TPOIIECC H3MEPEHUSI.

Jlns peanuzanmu TUX BO3MOKHOCTeH B Cubupckom denepanbHoM yHuBepcuTeTe (CDY) B mocneanue
ronbl pa3paboTaHbl PsJl HOBBIX OIEPAaTHBHBIX METOIOB W ammaparypa JUisi OMOTeCTUPOBAHUS BOJI,
KOTOpBIE TOKa3aJIl CBOIO BBICOKYIO 3(D(EeKTHBHOCTH MPU OLEHKE TOKCHYHOCTH MPUPOIHBIX U CTOYHBIX
BOJ. B kauecTBe TecT-OopraHM3MOB B 3TUX METOAAaX MCIIOJIb3YIOTCS KYJIBTYphl BOAOPOCIEH XJIOpeiia U
cleHenecMyc, pauku AadHuii u nepuogadHui, a TaKxKe BOJIHOE pacTeHHe psicka. Tokcuueckuii 3¢ ekt Ha
9TH OPTaHU3MBI OTIPEJISIISICTCS 110 TOKA3ATEISIM BBKUBAEMOCTH, CKOPOCTH POCTA, TPOPUIECKON aKTUBHOCTH
Y UHTEHCUBHOCTH 3aMeJUIeHHOH (hryopecteHu. Tpu MeToauKu OMOTeCTUPOBAaHUS TOKCUYHOCTH BOJ U
OTXOJIOB aTTECTOBAHBI JIJIS LIEJIEH TOCYIaPCTBEHHOTO IKOJIOTUYECKOTO KOHTPOJISI HAMU, JIBE IPYTHE MPOILLITH
METpPOJIOTHUecKyto arrectannto. CoBMecTHO ¢ TOMCKUM rocyaapCTBEHHBIM YHUBEPCUTETOM Pa3paOOTaHbI
Y aTTECTOBAHbI J[BE METOJUKH OIPE/ICIICHUS ONACHOCTH HAHOMATEPUAJIOB.

Jlns BbIpallMBaHUs U COAEPX AHHUS TECT-OPraHU3MOB MPU OHOTECTUPOBAHUU B KOHTPOIHPYEMBIX
BHEITHUX YCJOBHSIX CO3JaH KOMIUIEKT W3 12 cepTHQUIMPOBAHHBIX MPHOOPOB, KOTOPHIH BKIIOUAET
HECKOJIBKO TUIIOB KJIMMATOCTATOB U KYJIbTHUBATOPOB BOJOPOCIEN, U3MEPUTENH INIOTHOCTH BOJIOPOCIEBBIX
CYCHEH3HI U (IIyopuMETp IS SKCIIPecC-aHaTN3a TOKCHYECKOTO BO3JICHCTBUS HA TECT-OPTaHU3MBI.

OPERATIVE BIOTECHNOLOGIES OF THE WATER POLLUTION CONTROL

Grigoriev.Yu.S., Shashkova T.L., Stravinskene E.S., Subbotin M.A.,
Lizinskaya N.P., Agilova Yu.N., Tyutkova E.A.
The Siberian federal university, 660041, Krasnoyarsk, Svobodny ave., 79

Use in monitoring a condition of an environment alongside with the chemical analysis of methods of
the biological control (bioindication and bioassay) allows to receive more full characteristic of its quality
due to revealing action on a test - organism at once all harmful impurity contained in it. At the same time,
at the organization of such system of ecological monitoring lack operative and simple in performance of
methods of bioassay of water objects is sharply felt. Thus many of techniques of bioassay now in use in
Russia are not provided with a complex of the equipment, allowing to create standard operating conditions
with tests - organisms and to automate process of measurement.

For realization of these opportunities at Siberian Federal University last years a line of new operative
methods and the equipment for bioassay waters which have shown the high efficiency at an estimation of
toxicity natural and sewage are developed. As tests - organisms in these methods cultures of algae Chlorella
and Scenedesmus, cladoceran Daphnia and Ceriodaphnia, and also a duckweed are used. The toxic effect
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on these organisms is determined on parameters of survival rate, growth rate, trophic activity and intensity
of the delayed fluorescence. Three techniques of bioassay of toxicity of waters and waste products are
certificated for the purposes of the state ecological control by us, two others have passed metrological
certification. Together with Tomsk State University two techniques of definition of danger nanomatiarials
are developed and certificated.

For cultivation and the maintenance of tests - organisms at bioassay in controllable external conditions
the 12 certificated devices which includes some types climate chamber and cultivators of algae, a measuring
instrument of density algae suspensions and fluorimeter for the operative analysis of toxic influence on
tests - organisms is created.

JECTPYKIUS KOMILUIEKCOHOB, ITIPOU3BOJHBIX SHTAPHOM KUCJIOTHI, IO/
JEUCTBUEM Y®-U3JTYYEHUSA

Xansanuna J.M., 'CmupnoBa T.U., *Hukoabcknii B.M.
"Teepcras cocyoapcmeennas meouyunckas akaoemusi 170100 Tseepw, yin. Cosemckast, 4
*Teepckoui cocyoapcmeennsiil ynusepcumem, 170100 Teeps, yi. Kensbosa, 33

Bospacratonye Macmtadbl IPUMEHEHUs KOMIUIEKCOHOB M KOMIUIEKCOHATOB B PA3JIMYHBIX 00IACTIX
MPAKTUYECKOM AESITETbHOCTH BEAYT K MOSBICHUIO ATHX BEILIECTB B OKPY’KAIOILEH cpesie U BOSHUKHOBEHHIO
psia sKonorudeckux mnpodiaemM. OCHOBHOM U3 HUX, O-BUAMMOMY, SIBJISETCS HAPYLICHUE SKOJIOTMYECKOTO
OaJlaHCa MOYBEHHBIX M BOJHBIX OMOLIEHO30B IPH MOMAJaHUU B HUX B KaueCTBE 3arps3HUTENCH BELIECTB,
00JIaAAI0IIUX XEIATUPYIOLUM JeHCTBHUEM.

B cBsa3u ¢ aTuM akTyanusupyeTcs mpodiema BO3MOKHOCTH CBETOBOW JIECTPYKLHMU KOMILIEKCOHOB
B TPUPOIHBIX ycnoBusX. C Apyroil CTOPOHbI — HEOOXOAWMBI TMOUCKU AalbTEPHATHUBHBIX XEJIAHTOB,
XapaKTEPU3YIOMIMXCS TPH BBICOKOW KOMIUIEKCOOOPA3YIOIMICH CIIOCOOHOCTH OOJIBIIEH HKOJIOTUYECKON
0€3011aCHOCTBIO.

K uncny BemiecTs, o0naaromux TaKUMUA Kaye€CTBAMHU, MOKHO OTHECTH KOMIUIEKCOHbBI, IPOU3BOIHBIE
surapHoil kucnotsl (KIIAK): stunennanamunnusarapuyto kucinory (DAAK) m umuHOAMSHTApHYIO
kucnoty (MIAK).

C menpt0 000CHOBaHMS OHMOJOTHYECKON AaKTUBHOCTH U d3Konoruyeckoir 6e3omacHoctu KITAK B
71a00paTOPHBIX YCIOBUAX OBLIO BHIMOIHEHO UCCIIEI0BAaHUE YPOBHS IECTPYKIIMH U KaYeCTBEHHOI'O COCTaBa
npoaykroB pasznoxenuss KISK nox neiictBuem Y®-u3nyyeHus, ¢ UCHONIb30BAaHUEM METOA0B 00BEMHOTO
aHanu3a, xpomarorpaduu u MK-crekrpockonumu.

OOHapy’keHHbIE TPOIYKThI AECTPYKLUHU (aAMMHUAK, aMUHOKUCIIOTBI, STHTapHAasi KUCJIOTA), SIBISIOLIUECS
€CTEeCTBEHHBIMH METAa0OJUTaMU PACTEHUH W MHUKPOOPIaHW3MOB, B MPUPOAHBIX YCJIOBHUSX MOTYT
MOIBEPIaThCsl MOJHONH OMOJOTMYECKON YTHIIM3ALUM C COXPAHEHHEM XHUMHYECKOIO COCTaBa Cpedbl W
BUJIOBOT'O COCTaBa OMOLIEHO30B.
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DESTRUCTION OF COMPLEXONS PRODUCED BY AMBER ACID UNDER THE
INFLUENCE OF UV RADIATION

IKhalyapina Y.M.. 'Smirnova T.I., *Nikolsky V.M.
ITver State Medical Academy 170100 Tver, Sovetskaya st. 4
?Tver State University 170100 Tver, Zhelyabov st. 33

Increasing scope of application of complexons and complexonates in various fields of practical
activity leads to the accumulation of these substances in the environment and appearance of a number of
environmental problems. The main problem is the ecological imbalance of soil and water biocoenosis in
case of transfer of the substances having chelating activity.

In this context the problem of light destruction of complexons in natural environment is of immediate
interest. On the other hand search for alternative chelates characterized by greater ecological safety and
high complexing ability is necessary.

Substances possessing such characteristics may be considered complexons derivative of amber acid:
ethylenediaminedisuccinic acid and iminodisuccinic acid.

In order to prove biological activity and ecological safety of complexons derivative of amber acid
in vitro investigation of the level of destruction and qualitative composition of breakdown products of
complexons derivative of amber acid under the influence of UV radiation was performed using methods of
volumetric analysis, chromatography and infrared spectroscopy.

Revealed products of destruction (ammonia, amino acids, amber acid) being metabolites of plants and
microorganisms, under natural conditions may undergo complete biological utilization sustaining their
chemical composition of the medium and species composition of biocoenosis.

BJIMAHMUE ITOYBbI U BOJAbI HA BUOJAEI'PAIJALINIO KOMITIO3UTOB HA OCHOBE
MOJUITUJIEHA HU3KOM IJIOTHOCTH

XBaroB A.B.. I[lonoB A.A.
Yupeoicoenue poccuiickoii akademuu nayx Mncmumym ouoxumuyeckou Qpusuxu
um. HM. Omanysna PAH, o. Mockea, yn. Kocvieuna 4

[TocTOsIHHO yBETMYHBAIOLIUECS TEMITBI IPOU3BOACTBA OIUMEPHOM MPOAYKITUH IPUBEITH K IPOOIIeMaM,
CBA3aHHBIM C XpaHEHUEM M yTWIM3aUUed MOJIUMEPHBIX OTXOA0B. B CBA3M ¢ 3TMM B HacToslIee BpeMs
HAOJII01aeTCsl 3aMHTEPECOBAHHOCTh B CO3/IaHUU U MPOU3BOJCTBE OHOpa3iaraeMplx MmoaumMepoB. OgHUM
U3 MPUOPUTETHBIX IMyTEW PEIICHMs 3a7ad 3KOJIOTMYECKOTO XapakTepa SIBISIETCS CO3JaHHE CMECEBBIX
KOMIIO3HMIIMH Ha OCHOBE MOJHMATHIIEHA, B 00bEM KOTOPOTO BKJIIOYEH MPUPOAHBIM KOMIOHEHT. B KoHIE
KU3HEHHOTO IIMKJIa OOJbllasg 4acTh MOJMMEPHOH MPOAYKIMH TMOMAJaeT B OKPYKAIOIIYI0 Cpeday |
MOZIBEPIaeTCs BO3CHCTBUIO PA3ITUYHBIX (PAKTOPOB, B TOM YHCJIE TIOUYBHI H BOJIBI.

B nanHoit paboTe uccienoBaauch KOMIO3UTHI Ha OCHOBE MONMATHIIEHA HU3KoHU miotHOcTH ([TOHIT) u
MPUPOAHBIX J00aBoK B komuuectse 5, 10, 15%. B kauecTBe 100aBOK MCIONIB30BAIMCH MUBHAS ApoOMHAa,
coeBasl MyKa, LIEJUII0JI03A.

Jliist u3ydeHus Bo31eicTBUs (DaKTOPOB OKPYIKAIOIIEH Cpe/Ibl Ha UCCIICAYEMbI MaTepral, MOTydYeHHBIC
00pa31ibl ObLTH MOTPYKEHBI B YHUBEPCATBHBIN MOYBEHHBIN IPYHT U BOLY.

VYBenuueHne BOAONOITIONICHHUS B PSILy KOMITIO3UTOB C IEIUTION0301 — APOOMHON — COEBON MYKOM, MOYKHO
OOBSICHUTH pa3HON MPHUPOIOH J0OABKU U PA3TUYHON CTENEHbIO JUCTIEPCHOCTH 100aBoK. Pacnpenenenue
JPOOWHBI U LEJUTIONIO3BI B MaTPHUIIE TOIUATHIIEHA Hanboee KPYIMHOAUCIIEPCHOE, TOTa KaK COCBOM MYKH
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— MEJIKOIUCIIEPCHOE, YTO CIIOCOOCTBYET IPOHUKHOBEHUIO BOZBI BHYTPh Marepuala.

Ha mnnenounsle 00pasilbl MOJIMATHIIEHA HU3KOW IUIOTHOCTH BO3JCHCTBHE IMOYBBI HE OKa3bIBAIOT
3HAUYUTEJILHOTO BIMAHUSA. J{J1s1 cMEeCEeBbIX KOMIIO3UIIMM, TIOMELIEHHBIX B IPYHT, HAOIIOAAETCsl yBEINUEHUE
CTENEHU KPUCTAIUIMYHOCTH, YTO MOXKET OBITh CBsI3aHO C (OpPMHUPOBAHHEM Oojee YIOpsSI0YCHHOM
KPUCTAJUNIMYECKOM CTPYKTYpbl B pPE3yibTare [UIMTEIBbHOTO BO3ACHCTBHA BOJHOW CpEdbl U IIOYBBI,
NPUBOIAIIEH K MIpoleccy HepecTpoilku MeHee ynopspoueHHbIX obmacteid [IDHII 3a cuer BhIMbIBaHUSA
HAIOJIHUTENS U IUIACTU(PHULUPYIOLIETO AEHCTBUS BOJBI.

INFLUENCE OF SOIL AND WATER ON COMPOSITES BIODEGRADATION ON THE BASIS
OF POLYETHYLENE OF LOW DENSITY

Khvatov A.V.. Popov A.A.
Establishment of the Russian Academy of Sciences N.M.Emanuel Institute of biochemical physics RAS,
Moscow, Kosygina street, 4

Constantly increasing rates of polymeric production manufacture have led to the problems connected
with storage and recycling of a polymeric waste. In this connection interest in creation and manufacture of
biodegradable polymers now is observed. One of priority ways of the decision of problems of ecological
character is composite creation on the basis of polyethylene in which the natural component is included. In
the end of life cycle the most part of polymeric production gets to environment and is exposed to influence
of various factors, including soils and waters.

In the given work composites on the basis of polyethylene of low density and natural additives in
number of 5, 10, 15 % were investigated. As additives soybean wheat, cellulose, spent grains (brewery
wastes) were used.

For studying of environment factors influence on the investigated material, the received samples have
been shipped in a universal soil ground and water.

Among composites with cellulose — spent grains — soybean wheat, it is possible to explain increase
in water absorption by the different nature of the additive and various degree of dispersion of additives.
Distribution of a spent grains and cellulose in a polyethylene matrix most kpynHogucnepcHoe whereas
soybean wheat — microfine, that promotes penetration of water in a material.

On film samples of polyethylene of low density influence of soil do not render considerable influence.
For composites placed in a ground, the crystalline degree increase is observed, that can be connected with
formation of more ordered crystal structure as a result of long influence of the water environment and
the soil leading to process of reorganization of polyethylene less ordered areas at the expense of additive
washing away and water plasticization action.

42 VI MockoBcHUIA MerayHapoaHbli KoHrpecc «BUOTEXHONIOMUA: COCTOAHUE U NEPCNEKTUBbI PA3BUTUA» 21-25 MapTa 2011

@



®

4
SECTION 6 | | BIOTECHNOLOGY AND ENVIRONMENT B

TECHNOLOGIES

A93POBHBIE METUJIOTPO®HBIE BAKTEPUHN KAK BUOPACIIO3HAIOIIUE SJIEMEHTbBI
BUOCEHCOPOB

Ky3nenona T.A.!, loponuna H.B.%, [lonamopena O.H.!
IOV BIIO « Tynvckuii 2ocyoapcemeennwlii ynusepcumemy, 300600, 2. Tyna, np. Jlenuna 92
VPAH UF®OM um. I'K. Ckpsabuna,142290, e.I[1lywuno, np. Hayku, 5

AdpobHBIE MEeTHIOTPO(HBIE OAKTEPUU, OCOOCHHOCTHIO KOTOPBIX SBJSIETCS] HAIMYUE JETHUAPOTEHA3
MeTaHoma, popmanpaeruaa u hopMuara, CBI3aHHbIX C IbIXaTeNIbHOM LIETbI0 OaKTepUid, CIIOCOOHBI OKUCIISATh
TOKCHYHBIC OTHOYTJICPOTHBIC COSAMHEHUS U MOTYT CIIY’)KHTh OCHOBOW TP CO3/IaHUN OMOaHATUTHYECKIX
cucrem MonuTOpuHra C, COeIMHEHNH B IPUPOJHBIX M AHTPOIIOTEHHO 3arPA3HEHHBIX OKOCUCTEMAX, a TAKIKE
B KYJIBTYpPATbHON KUIKOCTH METUIOTPO(OB Mpu OMOCUHTE3E MOJIC3HBIX COSTMHEHUN - OMONPOTEKTOPOB
(3KTOMH) U OMOTMIONMMEPOB (MTOJIUTUAPOKCHOYTHPAT).

Jnst  u3ydeHUs BO3MOXKHOCTH HCIOJIB30BAHHWS  METHJIOTPO(PHBIX OakTepwii B  KadecTBe
OMOpacCMO3HAOIINX JJIEMEHTOB B OHOCEHCOpax B paboTe HCCIENIOBad €CTECTBEHHOE OKHCICHHE
pasnmuuHbBIX cyOcTpaToB MetmiioOakrepusmu Methylovorus mays BKM B-2221 u Methylobacterium
mesophilicumJCM 2829 crioMo1sr0 0M0CEHCOPHOH CHCTEMBI HAa 0 CHOBE KM CIIOPOAHOTO ek Tpoa Kirapka.
HawuOounbmive OTKIMKN CeHCOpa HAOMIOAAIHNCH B MPUCYTCTBUH (OPMabIETHIa M HU3KOMOJICKYIISIPHBIX
CIIUPTOB JUHEHHOTro cTpoeHus. [lpu m3yuyeHUH OMOINEKTPOKATAIUTUYECKOTO OKHUCICHHS METaHoJa
KIIETKAMU METHJIOTPOPOB TOKa3aHa BO3MOXKHOCTh HCIOIB30BaHMs 2,6-muxiopdeHonuHaodeHona,
2,5-nubpom-1,4-6eH30xrHoHa U (heppolieHa B KaueCTBE MEANATOPOB AMEKTPOHHOTO TpaHcnopTa. CrneayeT
OTMETHUThH, YTO METUATOPHBIE IIEKTPOIBI TCHEPUPYIOT O0JIee BBICOKHE TOKH, 4eM B OMOCEHCOpaX Ha OCHOBE
KucIopoaHoro snekTposa. [Tokazano, uto 2,5-au0pom- 1,4-0eH30XUHOH siBIIsieTCst Hanbouee 3 GeKTHBHBIM
MIEPEHOCYMKOM JJICKTPOHOB OT (PEPMEHTHBIX CHCTEM METHIIOTPOQOB HA AIIEKTPO/I.

[TonmyueHHbIe pe3yabTaThl CBUIETENBCTBYIOT O MEPCHEKTUBHOCTU HCIIOIB30BAaHUS METHIOTPO(GHBIX
Oaktepuit s co3maHus Oe3pearcHTHBIX OMOCEHCOPOB Ui aHalW3a TOKCHYHBIX OJIHOYIJICPOIHBIX
COEIUHEHUN.

Paboma evinonnena npu noodepocxe ®@LI1 «Hayunvie u nayuno-nedacocuveckue Kaopbl UHHOBAYUOHHOU
Poccuuy (2009-2013 &) ('K Ne 02.740.11.0296) u PODHU (epanm 11-04-97544-p yenmp_a).

AEROBIC METHYLOTROPHIC BACTERIA AS BIORECEPTORS IN BIOSENSORS

Kuznetcova T.A.!, Doronina N.V.2, Ponamoreva O.N.!

I« Tula state university», 300600, Tula, pr. Lenina, 92

’G.K. Skryabin Institute of Biochemistry and Physiology of Microorganisms RAS,
142290, Pushchino, pr. Nauki, 5

Aerobic methylotrophic bacteria are able to oxidize toxic one-carbon compounds, because they contain
amethanol, formaldehyde and formate dehydrogenases in a plasmatic membrane, connected with a bacteria
respiratory chain. These bacteria can serve as the basis for bioanalytical monitoring systems of one-carbon
compounds in natural and man-made polluted ecosystems, and also at biosynthesis of useful compounds -
bioprotectors (ectoine) and biopolymers (polyhydroxybutyrate) in culture fluid of methylotrophs.

In this work the oxidation of different substrates by methylobacteria Methylovorus mays KYK and
Methylobacterium mesophilicum JCM 2829 was carried out using biosensors based on oxygen Klark type
electrode to study the availability of methylotrophic bacteria as bioreceptors in biosensors. Maximum sensor
responses were obtained in the presence of formaldehyde and low-molecular linear structure alcohols.
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The possibility of using 2,6-dichlorophenolindophenol, 2,5-dibromo-1,4-benzohinon and ferrocene as
electron transport mediators are demonstrated at studying of methanol bioelectrocatalytic oxidation by
methylobacteria cells. It will be noted that the mediator electrodes generate higher currents than biosensors
based on oxygen electrode. It is shown, that 2,5-dibrom-1,4-benzohinon is the most effective mediator of
electron transfer from methylotrophs fermental systems on an electrode.

The received results indicate of available using methylotrophic bacteria for the creation of reagentless
biosensors for the analysis of toxic one-carbon compounds.

The work was carried out with support by the Federal Centralized Program “Scientific and Scientific—
Pedagogical Human Resources of Innovative Russia”(2009—2013), National Contract no. 02.740.11.0296,
Russian Foundation for Basic Research (project no. 11-04-97544).

ABOPUT'EHHASA MUKPO®JIOPA OITACHBIX HEGTEXUMHNYECKHUX OTXO/10B KAK
OCHOBA BUOTEXHOJIOI'MX UX OBE3BPEKMBAHUA

JlaiikoB A.B., I'puropsesa T.B., Haymosa P.II.
Kaszancxuu (Ilpusonsccxuii) gpedepanvruiii ynusepcumem, Kazano, Kpemnesckas, 18

Haunbonee wmacmTabHOM Kareropueil HEPTEXMMHYECKUX OTXOIOB SBISIOTCS  HE(TEILIAMBI,
oOpasyromuecs B MpOLEcce OYUCTKH NMPOMBIIUICHHBIX CTOYHBIX BOJA B BHJE OCAJKOB. BO3MOXHOCTBH
OuopasznokeHus HedTelIaMoB ObljIa MMOKa3aHa B SKCIEPUMEHTAX C MOYBEHHBIMU MHUKPOOpPraHHU3MamMH
U KOMMEpUECKUMHU OuornpenaparaMmu, OJHAKO POJIM COOCTBEHHOW MHUKPO(MIOPHI OTXOAa HE YIENATIOCH
JoJbKHOro BHUMaHUs. Llens gaHHON paboThl — yCTAHOBUTH CTPYKTYpPY COOOIIECTBA U META0OIUYECKUI
noreHuan abopureHHoW MUKpodIopsl Hedrenurama. OleHKa METOIaMU KYJIBETUBUPOBAHUS HAa TBEPABIX
IUTATEIIbHBIX CpPe/iaX MoKa3alia, uTO MPU BBICOKON YMCIIEHHOCTH adpoOHbIX rereporpodos (108 KOE/T)
U azorpukcupyromux mukpoopranusmoB (10° KOE/r) xapakrepHo ux y3koe pasHooOpaszue (He Ooiee
10 mopdoTunoB komoHMI), U3 KOTOpbIX 10 85% mpencraBieHo 1-2 mopdorunamu. B oTHOmEHUH
AKTMHOMMIIETHOTO COOOILECTBA OTIMYUTEIBHONH OCOOCHHOCTBIO LUIaMa SIBHJIOCH IMOJHOE OTCYTCTBHE
TUNUYHBIX MHILETUANbHBIX (QOpM akTHHOOaKTepui. AHanM3 cooOlIecTBa IO MAapKEPHBIM T'€HaM,
ammumdumupoBanabiM ¢ ToranbHON J[HK mumama, ykaspiBaeT Ha YHHKaJIbHOCTH a30T(PHKCATOPOB
nulaMa BBUJY HHU3KOHM TOMOJIOTMM T€HOB nifH ¢ MeXIyHapoqHOW 0a30if JaHHBIX, U Ha HaJIU4YUe
HEKYJIBTUBUPYEMBIX aKTUHOOAaKTepHil. DUIOreHeTHUeCKUid aHaau3 KyJIbTUBUPYEMON YacTH COOOIIeCTBa
nuiaMa, OCHOBAHHBIN Ha mocienoBarenbHOCTH reHa 16s pPHK mo3Bosinii ycTaHOBUTH NMPUHAIECKHOCTD
OCHOBHBIX TPEICTABUTENEH K IpyIiie raMMa-IpoTe00aKTepHil, U TECHYIO CBsI3b C ponamu Pseudomonas,
Stenotrophomonas n Enterobacter. Hapsiny ¢ MUPOKUMHU JECTPYKTOPCKUMHU CIIOCOOHOCTSIMU H30JISITOB
nutaMa (Ipy BBIPAIIMBAHUU UX Ha Cpelax ¢ PasIUYHBIMU YTIEBOIOPOIAMH) Il COOOIIECTBA B IEIOM
XapaKTepHa aHOMaJIbHO BBICOKasi BCTpeuaeMocTh (10 95%) meramnazmu. JlabopatopHoe MoaenupoBaHue
pa3IUYHBIX BApHAHTOB OnopeMeauanuu HedTeniaMa BeISIBIIIO KITFOYEBYIO POJIb PACTCHHUM B CTUMYIISIIIMH
MUKPODIOPHI(eCATUKPATHOC YBeInUeHNE 0a3aIbHOTO IBIXaHUS ), 0COOCHHO BCOUETAHUH C HATIOJTHUTEIISIMHU.
B cBoto ouepenp MUHEpalIbHbIE YIOOPEHUS HE OKa3bIBAJIN CYILIECTBEHHOTO CTUMYIUPYIOIIETO BIUSHUSA HA
MUKpodIopy niama.
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ABORIGINAL MICROFLORA OF HAZARDOUS PETROCHEMICAL WASTES AS A BASE
OF BIOTECHNOLOGY ITS DETOXIFICATION

Laikov A.V., Grigoryeva T.V., Naumova R.P.
Kazan (Volga Region) Federal University, Russia, Kazan, Kremlyovskaya str, 18

Petrochemical oily sludge is one of the most harmful industrial wastes. Such wastes were accumulated
during decades in the special repositories, which represent serious threat for environment and public
health. As have demonstrated earlier some of waste components can be degraded by microorganisms. The
purpose of this work was to gain knowledge about structure and metabolic activity of indigenous microbial
community of sludge. Microbiological analyses of the sludge has shown a high level of total aerobic
heterotrophs (10® CFU/g) and nitrogen-fixing bacteria (10° CFU/g), but low diversity (only 1-2 colony
morphotypes has dominated). Typical filamentous actinomycetes was absolutely absent on selective solid
medium. The PCR amplification of marker genes from total DNA of sludge has indicated unique nitrogen-
fixing community in view of a low homology of nifH genes with the international database. The presence
of PCR product with specific actinomyces primers has indicated uncultivated actinomyces community
in sludge. Phylogenetic analysis of cultivable part of community based on sequence of 16s rRNA gene
has shown dominated isolates has relationship to gamma-proteobacteria and genera Pseudomonas,
Stenotrophomonas and Enterobacter. Along with wide destruction activity (ability to growth on different
hydrocarbons) anomaly high frequency of megaplasmids occurrence (near 95%) was typify for sludge
microflora. It was be esteemed that living plants especially together with bulking agent play a key role
in stimulation of sludge microbial activity (10-fold increasing of basal respiration) assessed in laboratory
modeling of sludge bioremediation. In turn mineral fertilizers added to sludge insignificantly has influenced
on microbial activity.

WCCJEJIOBAHHUE POJIA AHADPOBHBIX MUKPOBHBIX ITPOIIECCOB ITPH ADPOBHON
OUHCTKE CTOYHBIX BOJI B BUOPEAKTOPAX C AIMMOBWJIN3AILIUENA AKTUBHOI'O
NJIA

JInttn 10.B., HekpacoBa B.K., Kyauuesckas U.C., HoxxeBaukoBa A.H.
Hncmumym muxpobuonoeuu um. C.H. Bunoepaockoeo PAH,
117312 Mocxsa, Ilpocnekm 60-nemus Oxkmsbps, 0.7, k.2

OOHapyXeHBbl M HCCIICIOBAaHBl OCHOBHBIE aHA’POOHBIE MUKPOOHBIE MPOLECCH (ICHUTPHU(PHUKALINS,
aHaMMOKC, METaHOT€HEe3) B CHCTeMax KOMIUIeKCHOW ouucTku cTouHbIX BoA (KOC) ¢ ucnonmp3oBaHuEM
YKECTKOTO THOKOTO HOCHUTEISI «EPIID» JIJIsl HMMOOWITN3AINYA MUKPOOPTaHU3MOB. MccnenoBaHus mpOBOIMIIN
Ha TPEX CTAHLMIX OUUCTKHU CTOUYHBIX BOJ, HOCTPOEHHBIX N0 Onumnuiickomy npoekty PXKJ[ B Counnckom
peruone kommnanueir 3A0 «3KOC» 1mo coOCTBEHHOW TEXHOJIOTUU. B aKTHBHOM MPUKPEIUICHHOM HIIe
MOKAa3aHO MPUCYTCTBHE a3pPOOHBIX W aHAIPOOHBIX MHUKPOOPTaHU3MOB, (GYHKIIMOHUPOBAHUE METAHOBOTO
[IUKJIA, TIPOIECCOB ACHUTPU(UKANNKA M aHAIPOOHOTO OKHCICHUS aMMOHHS (aHaMMOKC). Bricokoe
CoJIepKaHUE aHadPOOHBIX MUKPOOPTaHW3MOB B aKTUBHOM NPUKPEIUICHHOM HJie 00eCcreyrBaeT HU3KUIl
IPUPOCT MUKPOOHON OMOMAcChl M CBHJIETENLCTBYET O HAJIMYUKM B OMOIUIEHKAaX Ha €pPIIOBOM HOCHTENE
aHad’pOOHBIX MHKPO-30H C HU3KUM  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIM MOTEHIMATIOM  CPEJbI,
ONarompUsATHBIM JIJISl PA3BUTHUS pa3HOOOPAa3HBIX aHAYPOOHBIX MUKPOOPTaHU3MOB, BKITFOYAsi METAaHOTEHHBIX
apxeil. [lokazano, uro BricoKas 3pPeKTUBHOCTD yAalleHUs a30Ta IPU HU3KOM COJIEP’KaHUU OPTaHUYEeCKUX
BEILECTB B OYMILAEMON BOJIE 0OYCIIOBIEHA TEM, YTO YAACHHE a30Ta B BUAE N, MPOMCXOINT 3a CYET JBYX
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aHa’POOHBIX MPOIIECCOB - IEHUTPUDUKAIIMN H aHAIPOOHOTO OKUCIICHUSI aMMOHUSI HUTPUTOM (aHAMMOKC),
(YHKIIMOHUPOBAHUE KOTOPBIX TOKAa3aHO METOAAMH JabOpaTOpHOTO KyIbTHBUPOBAHUS. MeToaoM in
situ-rubpuauzanmu ¢ 16-S pPHK-cnenuduunbiMu  GiryopeclieHTHO-MEUEHBIMH  OJIMTOHYKJICOTHIHBIMU
3ouamu  (FISH) B Omomacce HakomMTEIbHBIX PEAKTOPOB OOHAPY)KEHBI OAKTEPHM, OTHOCSIIMXCS
K (QUIOreHeTHYeCcKOl TIpymnie IJIaHKTOMULETOB, U HICHTHU(PUIMPOBAHbl OaKTEPUU «aHAMMOKCY,
IIPUHAJICKALLNUE K ATOU rpymIe.

INVESTIGATION OF THE ROLE OF ANAEROBIC MICROBIAL PROCESSES IN AEROBIC
WASTEWATER TREATMENT BIORECTORS WITH IMMOBILIZED ACTIVATED SLUDGE

Litty Yury, Nekrasova Valeria, Kulitchevskaya Irina, Dr. Nozhevnikova Alla
S.N. Winogradsky Institute of Microbiology (INMI) RAS, Russia
E-mail: nozhevni@mail.ru

The main anaerobic microbial processes (denitrification, anammox, methanogenesis) in the systems
of complex wastewater treatment plants (WWTP) with a hard flexible carrier for immobilization of
microorganisms were discovered and studied. Investigations were carried out at three wastewater treatment
plants, built on proprietary technology ZAO “Ecos”, by Russian Olympic project in Sochi region. The
immobilized activated sludge showed the presence of aerobic and anaerobic bacteria, the functioning of
the methane cycle and the process of anaerobic ammonia oxidation by nitrite (anammox). The high content
of anaerobic bacteria in immobilized activated sludge provides a low increase in microbial biomass and
indicates the presence of anaerobic zonules with low redox potential, that is a favorable environment
for the development of a variety of anaerobic microorganisms, including methanogenic archaea. High
efficiency of nitrogen removal with low organic matter content in purified water was due to the fact that the
removal of nitrogen in the form of N, molecule is realized by two anaerobic processes - denitrification and
anammox, which were shown in batch cultures. Fluorescence in situ hybridization of 16S rRNA-targeted
oligonucleotide probes (FISH) was applied to discover bacteria, belonging to the phylogenetically distinct
planctomycete group, in biomass accumulating reactors and anammox bacteria, belonging to that group
were identi

POJIb CTPYKTYPbI IIOJIMITPOITMJIEHOB B BUOPA3/IOKEHUU KOMITO3UIIUMOHHBIX
MATEPHUAJIOB HA UX OCHOBE B ITOYBE

Jlykanuna 10.K., Konecunkosa H.H.
Yupeosicoenue poccuitickoti akademuu nayk Mncmumym ouoxumuyecko usuxu
um. HM. Omanysna PAH, 2. Mockea, yn. Kocvleuna, 4

[TonnoneduHpl HE TOABEPrarOTCsS OMOJOTHUYECKOMY Pa3JIOKECHHIO, TTOCKOJIBKY OHH TUIPO(POOHBI, U
HUX MOJICKYJIbI CJIMIIIKOM BCJIMKH. O,Z[HI/IM nu3 CHOCO6OB npuaaHust uM 6Hopa3naraeMHx CBOMCTB SABIISIECTCS
UX CMEIICHHE C MPUPOAHBIME OMOpa3iiaraéMbIMU MaTepuaniaMu. B pabore ObUTO UCCIIEIOBAHO BIUSHHE
XUMHUYECKOH CTPYKTYpPbI MOJUMEPHONW MaTPHLbI B Py MOIMMEPOB: HOJIUIIPONUIEH — OJIOK-CONOIMMED
— CTaTUCTUYECKHUI COTOJMMED MPOMWIEHA C STHUIICHOM, Ha OMOpasiiaraeéMble CBOWCTBA MX KOMITO3HUIIUI
C UEJUTION030Co/IepKAIMMKI MarepraniaMu (LEJUTI0N03a U JIpeBecHass Myka). [lisi OlleHKH CKOpOCTH
OHMOIIECTPYKIIH CMECEBbIX KOMIIO3HUIIUH B pe3y/IbTaTe BO3ACHCTBUS IIOUBBI OBLITH HCCIICIOBaHBI MATEPHAITBI
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MOJIUMEP-HATIOJIHUTENb B3ATble B IPOUEHTHOM cooTHomeHuu 70% - 30%. OOpa3ipl ObUIH OMENIEHBI B
IIOYBY, U3rOTOBJIEHHYO B cooTBeTcTBUU ¢ ['OCTom 9.060-75.

[Tpu BBIIEpKMBaHUU B MOYBE B 00pa3liax OJHOBPEMEHHO MPOMCXOAST HECKOIBKO KOHKYPHUPYIOIIMX
IIPOIIECCOB: BOJOIOMIONICHUE, BEIMBIBAHUE J00ABKU M IecTpyKuus. Habmonaemoe yBenuueHue mMacchl
00pa310B Ha HAaYaJIbHOM 3Talle CBSI3aHHOE C BOZAOIONIOIIEHHUEM, CIIOCOOCTBYET YCKOPEHUIO IPOTEKaHUs
IIPOLIECCOB Pa3pyILLIECHUSI.

PoctckopocTu norepu Macchl HAOIHO1A€TCS B PSAY MOJUIIPOIUIEH —OJI0K-COMOIUMEP —CTaTUCTUYE CKUI
coronumep, 4Tto OOYCIIOBJIEHO HapyUICHHEM HAJMOJICKYISPHOW CTPYKTYphl. BBeneHHe 3THIIEHOBBIX
3B€HbEB B IMOJUIIPONUIIECH MPUBOAUT K “paspbIXJICHUIO” KPUCTAIIIMYECKOW CTPYKTYpblI MOJUMEpPA, IO
CPaBHEHMIO C TOMOIIOJIMMEPOM, a HMMEHHO, IPOUCXOIUT YMEHBUIEHHE CTEIEHU KPUCTAITIMYHOCTH M
TEeMIIEpaTyphl IJIaBIeHU ronuMepa. Habmogaemoe pasnuuue B CKOPOCTH MOTEPU MacChl MEXy Ol0K- U
CTaTUCTHYECKUM COMOJIMMEPAMHU TAKIKE MOXKET OBITh O0OBSICHEHO HAPYIICHUEM PEryIsPHOCTH CTPYKTYPHI,
KOTOpO€ B 00JIbIlIeH cTeNeH! HAOII0aeTCsl IPU CTaTUCTUYECKOM pacipeielIeHuy HeOOIbIIOro KOJIMYECTBa
STUJICHOBBIX 3BEHBEB (~3%), ueM MpH OJI0YHOM pacrpeeneHuu 0ombiero koauuectsa (~10%).

ROLE OF POLYPROPYLENE STRUCTURE IN COMPOSITE MATERIALS ON THEIR BASIS
BIODEGRADATION IN THE SOIL

Lukanina Y.K.. Kolesnikova N.N.
Establishment Russian academy of sciences N.M.Emanuel Institute of biochemical physics RAS, Moscow,
Kosygina street, 4

Polyolefins are not exposed to biological decomposition as they hydrophobic, and their molecules are too
great. One of ways of giving by it of biodegradation properties is their mixture with natural biodecomposed
materials. In work influence of chemical structure of a polymeric matrix among such polymers as,
polypropylene — block copolymer — random copolymer propylene with ethylene, on biodegradation
properties of their compositions with cellulose-containing materials (cellulose and a wood flour) has been
investigated. For an estimation of composites biodestruction speed as a result of soil influence have been
investigate materials: polymer-insertion taken in a percentage parity of 70 % - 30 %. Samples have been
placed in the soil made according with State Standard 9.060-75.

At keeping in soil in samples simultaneously there are some competing processes: water absorption,
washing away of the additive and destruction. The observable increase in weight of samples at the initial
stage connected with water absorption, promotes acceleration of course of processes of destruction.

Speed of weight loss growth in a row: polypropylene — block copolymer — random copolymer, what are
explainable infringement supramolecular structures. Ethylene links introduction in polypropylene leads
to polymer crystal structure “loosening”, in comparison with homopolymer, namely, there is a degree
reduction cristallinity and temperatures of fusion of polymer. Observable distinction in speed of loss of
weight between random and block-copolymers also is explainable infringement of a regularity of structure
which in more degree is observed by statistical distribution of a small amount ethylene links (~3%), than
at block distribution more quantities (~10%).
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BBIAEJIEHUE MUKPOOPIAHU3MOB - JIECTPYKTOPOB JIM'THUHCOAEPKALIEI'O
CbIPbsA

JlutBunen C.I'., Maptuncon E.A., 3100un A.A., CtapkoBa E.B.
TOY BIIO «Bamckuti 2ocyoapcmeeHHblll YHUBEPCUMEm »,
610000, 2. Kupos, yn. Mockosckas, 0.36

B HacTositiiee Bpemsi aKTyalbHOH SIBIISIETCS pa3padoTKa OMOTEXHOJIOTUIECKUX METOJIOB MepepadoTKu
pacTUTENLHON OMOMACCHI, KOTOPBIE 3aKITFOYAOTCS B pa3pyIICHUH ETOTUTHUHOBOTO KOMIUIEKCA KJICTOUHBIX
CTEHOK pacTeHHil (pepMeHTaMH TPUOHBIX M OaKTEPHAIBHBIX KYyJIBTYyp-AECTPYKTOpPOB. DepMeHTaTHBHAS
Jerpaalys JJMTHAHA TIO3BOJIUT OPraHNU30BaTh 0ojIee IIyOOKYI0 MepepadOTKy paCTHTEIBHOTO CHIPhS MPH
MIOJTYYEHUU KOPMOBOTO Oellka M OHO3TaHOoIA.

Beiienenbr 139 4HCTBIX KyJABTYp MHUKPOCKOMYECKUX TPHOOB C HCIIOIB30BAHHUEM IMUTATEIBHBIX
cpen, coaepkammx (GepynoByr0 KHCIOTY, TUAPOJIM3HBINA JTUTHUH W AHOKCAaH-TUTHUH (yiurHuH [lenepa),
CHIOCOOHBIC C pa3IMYHON WHTEHCHUBHOCTHIO PAaCTH Ha ATHX Cpelax Ha OCHOBE THPOJIM3HOTO JIMTHUHA,
€JIOBBIX OMWJIOK, a TaK)Ke Ha TUIOTHBIX MUTATEIBHBIX cpeaax. Ha ocHOBaHWMH KyJIBTYpaTbHBIX TPHU3HAKOB,
a TaKXke C TMOMOIIBI METOJOB CBETOBOH W CKaHHPYIOUICH 3JICKTPOHHOW MHKPOCKOIHMH IPOBEICHA
npeaBapuTeIbHas UICHTH(PUKAIMS BBIICIECHHBIX KYJIbTYpP. BBISBICHO, YTO OHM MPHHAJICKAT K KjIaccam
Deuteromyces n Ascomycetes (pona Penicillium, Hyalobotrys, Monocillium, Trichoderma, Phialophora,
Aspergillus, Paecilomyces w Fusarium).

OmnpeneneHo colepaHWE JIMTHUHA, a TaKXKe JIETKO- W TPYIHOTHIPOJIM3YEMBIX IOJMCaXapuioB B
MUTATEIBHBIX CPellaX, UCIOIB3YEMBIX ISl TOBEPXHOCTHOTO KYJIBTUBUPOBAHUS IITAMMOB MUKPOMHMIIETOB
Ha OCHOBE €JIOBBIX JIPEBECHBIX OMUIIOK, THAPOIM3HOTO JUTHUHA U MX CMECH.

OmnpeneneHo comepikaHue CHIPOTO MPOTEHHA B TIOBEPXHOCTHBIX KYJIbTypax Mo merony Kbembmans.
HawnGonee akTUBHBIMU mMpomylieHTaMu Oenka sBistorcs TpuOwbl ponos Cladophiolophora, Fusarium
u Trichoderma. KynbTypbl, OTHOCSIIHECS K 3THUM pOJiaM, MOTYT B JajdbHEHIIEM HCIOIb30BAThCS IS
nepepadOTKH JIMTHUHCOACPHKAIIMX OTXOJ0B, B TOM YHCIIE IS TIOYYCHUSI KOPMOBBIX MTPOITYKTOB.

B nmanpHeliniem HeoOXonuMa MpoBepka 0oJjiee aKTUBHBIX IITAMMOB, ONITUMHU3AIHS COCTaBa CpPeid 1O
MUHEpAJIbHBIM KOMIIOHGHTAM U OIIEHKAa BO3MOXXHOCTH COBMECTHOTO KYJIBTHBHPOBAaHUS OTACIHHBIX
ITAMMOB TPUOOB.

OBTAINING TEST-STRAINS MICROORGANISMS THAT DEGRADE LIGNIN

Litvinets S.G., Martinson E.A.. Zlobin A.A., Starkova E.V.
Vyatka State University, 610000, Kirov, Moskovskaya st., 36

Currently it is important to develop biotechnology methods of plant biomass recycling involving
destruction of plant cell wall cellolignin complex by fungal and bacterial enzymes. Lignin enzymatic
degradation is a means of a more thorough plant material utilization during production of feed protein and
bioethanol.

139 pure microfungal cultures were isolated on culture media containing ferulic acid, hydrolyzed
lignin and dioxan lignin (Pepper lignin) to validate methods of isolation, screening and lignolytic activity
determination. These cultures demonstrated varying growth rate on media based on hydrolyzed lignin, pine

e SAWdust and solid media.
‘ The cultures isolated 'underwent preliminary 1d§nt1ﬁcat10n using optical ansi scanning electron
s microscopy as well as basic cultural features. It was discovered that they were species of Deuteromyces
I
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and Ascomycetes classes Penicillium, Hyalobotrys, Monocillium, Trichoderma, Phialophora, Aspergillus,
Paecilomyces and Fusarium genera.

We determined lignin content and the amount of easy- and hard-to-hydrolyze polysaccharides in culture
media used for surface micromycete strain cultivation on sprucewood sawdust, hydrolyzed lignin and their
mixture.

Raw protein content in surface cultures was estimated using the Kjeldahl method. Cladophiolophora
and Fusarium fungi are the most active protein producers. Cultures of these genera may later be used for
lignin-containing material recycling, including, for feed stuff production.

In further studies more active strains require to be inspected, mineral components of media need to be
optimized and joint cultivation of individual fungal strains should be addressed.

3KOJOTMYECKUIA MOHUTOPHUHI IOUBEHHOI'O IOKPOBA U3MANJIOBCKOI'O
JIECOITAPKA

Muxees /I.B., UnuepoB A.E., Bypsikun /I.}O., CaBuenko /1. A.
Hayunbiii pykoBoautenb: KoBanenko JILA..

Hayunblii koncyabTanT: Cxkndenxo B.B.
MOU(TY), 111250, Poccus, e. Mockea, yn1. Kpacrhokazapmennas, 14,
SkibenkoVV(@mpei.ru.

W3maitnoBckuil napk (mpekHee Ha3zBaHue — [lapk umenu CranmHa) — OAMH M3 CaMBIX OOJBIINX
napkoB MockBbl. 3aHuMaet iomanas 1534 ra. B 1998 roay necomapk mosy4ui cTaryc 0co00 oXpaHsIeMoit
MPUPOAHON TEPPUTOPUU PETUOHATBLHOTO 3HAYEHUS U CTaJl HA3bIBATHCA MPUPOJTHO-UCTOPUUECKUM ITAPKOM
«M3maiinoBo». B mensx 3ammTbel 0000 OXpaHSAEMBIX HPHUPOIHBIX TEPPUTOPHA OT HEOJATOMPHUSTHBIX
AQHTPOIIOTEHHBIX BO3ACHCTBUII HEOOXOMMa B HACTOSIIEE BpEeMsl KOMIUICKCHAsI CHUCTeMa HAOIIOeHUN 3a
COCTOSTHUEM OKpY’Kalolllel cpefibl, OLICHKH U MPOTHO3a U3MEHEHUN COCTOSIHUS OKPY’KaIoIel cpelibl o
BO3/ICMCTBHEM MPUPOIHBIX U AHTPOIIOTCHHBIX U aHTPOTIOTEHHBIX (DAKTOPOB.

JlanHast pabota siBIseTCs MPOIOJIKEHUEM HayYHBIX UCCIIeI0BaHUI TOYBEHHOTO MOKPOBA MPOBOIUMBIX
B TEUCHHUE HECKOJIBKUX JIET B OCEHHUH nepuoa ctyaeHTamu kadenpst UOuOT MOU(TY).

Llenbto pa®oTHI ABISETCS W3yUYEHUE UTUTEILHOTO AaHTPOIIOI€HHOTO BO3/IEUCTBUS Ha OMOIOTUYECKYIO
AKTUBHOCTb MIOYBEHHBIX SKOCUCTEM PEKPEALIMOHHON TEPPUTOPUH ropoga MOCKBBI.

Pabota npoBoaunacek B TedeHuu okTsa0pst 2010 rona Ha Bcelt Tepputopun M3maimoBckoro mapka, Ha
39 npoOHbIX momanakax. Beero 6but0 uccnenoBano 117 o0pasioB necHON MOACTUIKU U TTOYBBL. OTOOD
npo0 MPOBOAMIM METOAOM KOHBEpTa, OompesesieHune (epMmMeHTa Karanasbl Ta30METPUYECKUM METOAO0M
OCYULIECTBIISIN B TPEX MOBTOPHOCTAX B COOTBETCTBUM ¢ MeToaukoi (B.I. Munees, 2005).

Pesynbrarel nccneqoBaHUi MOKa3aiy 4To:

[To mepe yriyOnenus BHU3 IO TPO(UITIO TOYBEHHOTO pa3pe3a BIAKHOCTh 00pa3IOB YMEHbBINIACTCS, 32
WCKIIFOUYEHHEM yJacTKa B paiioHe JIeOeastHCKOTO Mpy/a, I/ie BIaXKHOCTh TOYBHI B Topu30oHTe Al Hanbonee
BBICOKASI.

Haubonee crabuibHble MOKa3aTead BIAXHOCTH U TEMIIEpPAaTyphl B MOATOPU30HTE MOACTHWIKU 02
(pa3max xonebanuit ot 45 10 60 %).

AKTHUBHOCTh (pepMEeHTa Karaja3bl U3MEHSETCS IO IMOATOPU30HTAM MOACTUIKA M TOYBBL: BHHU3 IO
po¢ U0 TOYBEHHOTO pa3pe3a OHA, KaK MPaBHIIO, YMEHBIACTCS.

Cymmapnast AK (akTHBHOCTB KaTalia3bl) MOYBEHHOTO MPOod st Obljia HanOoJiee BRICOKOW Ha y4acTKax
HaMMEHEE MMOABEPKEHHBIX peaKpeallMoOHHON Harpy3Ke (B 1ieHTpe M3MalinoBCKoro napka), HampoTUB, B 30HE
HauOOJBILIEro AHTPOIIOT€HHOTO BO3ICHCTBYS (YUaCTKU MpUJIETaloIINeE K I0cce DHTY3HAaCTOB) CyMMapHast
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AKTUBHOCTH TIOYBEHHOTO MPOoduJisi OblJIa CHUKEHA.

He BrisiBnensi 3aBucuMoct AK 0T korte0aHui BaXKHOCTH U TEMIIEPATyPbl Ha UCCIIEAYEMOU TEPPUTOPHUH
B [IEPUO]I UCCIIEIOBAHUS.

[IpoBenéunsiii ananmu3 qaHHbIX 3a 2008-2010 r.r. moka3an 4TO B HACTOSIIUN Mepuoj OuoIoruyeckas
AaKTUBHOCTH B IOYBAaX M3MAaiJIOBCKOTO Mapka Oblia Hanbosee BHICOKOH 10 CPaBHEHUIO C MPEAbLAYLIUMHI
uccienopanusaMu (2008-20091.1.) 4To BOZMOXKHO CBSI3aHO ¢ aHOMAJIBHOM skapoii neTHero nepuoaa 2010r.

BUOJIOI'MYECKASA HEHHOCTD ITPOAYKTOB BUOKOHBEPCHUH COJIOMBI 3JTAKOBBIX

IMapaxun H.B., I1aBaoBckas H.E., I'neymesa U.A., /leaxos B.H., Conoxuna U.10., SIxoBaesa U.B.
@I'OY BIIO «Opnosckuii 20cy0apcmeenHblll acpapHbulil YHUBEPCUMemy,
2. Open, yn. I'enepana Poouna, 69. E-mail: irigorkova-orel@yandex.ru

BrokoHBepcus 0TX0I0B CEIbCKOX03IHCTBEHHOTO POU3BOACTBA — 3TO MHHOBAIIMOHHOE HAIpaBJICHUE
YCTOMUYUBOIO Pa3BUTUs 00LIECTBA. AKTYaJIbHBIM SBIISICTCS I1OJIy4Y€HHE SKOJIOIMUECKU YUCTBIX IPOJYKTOB
B paMKax KOMIUIEKCHOW MepepalOTKHU MaJOMCIOJIb3YeMOTO ChIpbs U pelieHus npobneM aeduimra
KOPMOBOTO 0OeJKa, 0e3BpeAHbIX /IS YeJIOBEKa CPEJCTB 3aLUThl PACTEHUH U T.J.

ParoHanbHbBIM SBISETCS UCIOIB30BAHUE JJ11 OMOKOHBEPCHUH B LIEJIEBBIEC TIPOYKTHI COIOMBI 3JTAKOBBIX
KyJBTYp, O0raToil IeHHbIMU (YHKLIMOHAIbHBIMH KOMIIOHEHTaMH.

Henbto ngaHHOM pabOTHl  SBISJIOCH HCCIEIOBaHUE OMOJOTMYECKOHM IIEHHOCTH MPOIYKTOB
OMOTEXHOJIOTUUECKON NTEPePadOTKH COJIOMBI 3JIAKOBBIX (ITIIIEHUIIBI M TPEUYUXH ).

MertonoMm rerepodazHoro nIyOMHHOTO KyJIBTHBHpOBaHUS Apoxckedl Saccharomyces cerevisiae Ha
(epMeHTanM3aTax M3 COJOMBI MIIEHUIBl U I'PEUYUXH ObUIM IOJIyYeHbl KOPMOBBIE MPOAYKTHI. MeTtogom
OMOTEeCTUPOBAaHMUS YCTAHOBJIEHA MX TOKCHUKOJIOTWYEeCcKass Oe30MacHOCTb, O YEM CBHJIETEIBCTBYET
WHTEHCHUBHOE HAKOIUICHUE YHMCICHHOCTH M aKTHUBHOCTH Tetrachimena pyriformis B Teuenuwe 72 4acoB
HKCIIOHUPOBaHUS 00pa31i0B. B 0enkoBO-yI11€BO1HOM KOPMOBOIi J0OABKE U3 COIOMBI I'PEUNXH HE 0OHAPYKEHO
(paronupuHa, TOro akTUBHOI'O Hauala, BbI3bIBAIOILET0 3a001eBaHue (HaronupusM y )KUBOTHBIX.

MetoaoM rTyOMHHOTO KyabTUBHpOBaHus rpuda pona Trichoderma viride Ha costoMe 371aKOBBIX KYJIBTYp
ObUIM IOJTyYEHB! KyJbTYpaJIbHbIE KUAKOCTH MUKpoMmulera. [Ipy u3ydeHun ux BIUSHHS HAa MPOPOCTKU
ropoxa, BBISIBICHO, YTO 3TH MPOAYKTHI He 001a7at0T (PUTOKCHYHOCTHIO, CTUMYJIHPYIOT POCT U pa3BUTHE
IPOPOCTKOB TOPOXa, MPOSBISAIOT BHICOKYIO OMOJIOTMYECKYI0 aKTUBHOCTh B OTHOLIEHUU (PUTOIIATOTE€HHOTO
rpu6a, BBI3BIBAIOIIETO KOPHEBBIE THIIM, Fusarium oxysporum.

[IpoBeneHHbIE HcCiEA0BaHMS OMOIOTHYECKON [IEHHOCTH MIPOAYKTOB OMOKOHBEPCHH COIIOMBI 3J1aKOBBIX
OIIPEIEIIAIOT NePCIEKTUBY MOMYyYEHHS STUX HE TOJBKO OTHOCHUTEIIBHO JEIIEBBIX, HO M O€3BpPEIHBIX IS
pacTeHuil ¥ )KUBOTHBIX, LIEHHBIX OMOTEXHOJIOIMYECKUX ITPOTYKTOB.
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BIOLOGICAL VALUE OF PRODUCTS OF BIOCONVERSION OF CEREAL STRAW

Parakhin NV, Pavlovskay NE, Gneusheva 1A, Dedkov VN, Solokhina 1Y, Yakovleva IV
Orel State Agrarian University, Orel, ul. Gen. Rodina, 69.
E-mail: irigorkova-orel@yandex.ru

Bioconversion of agricultural waste - is an innovative direction for sustainable development of society.
Urgent is to get organic products in the integrated processing of underutilized resources to address shortages
of fodder protein, harmless to humans and plant protection, etc.

Rational is to use for bioconversion of target products of straw cereals, rich in valuable functional
components.

The purpose of this study was to investigate the biological value of products of biotechnology processing
of cereal straw (wheat and buckwheat).

The method of heterophase submerged cultivation of Saccharomyces cerevisiae on fermentalizatah from
wheat straw and buckwheat were obtained feedstuffs. Method of bioassay set their toxicological safety, as
evidenced by the intense accumulation of the number and activity Tetrachimena pyriformis within 72 hours
of exposure of the samples. In the protein-carbohydrate feed supplements made from straw, buckwheat is
not detected fagopirina, that the active principle that causes fagopirizm animals.

The method of submerged cultivation of the fungus genus Trichoderma viride on the straw of cereal
crops were obtained culture fluid micromycetes. In the study of their effect on pea seedlings, found that
these products do not have fitoksichnostyu, stimulate growth and development of pea seedlings show high
biological activity against phytopathogenic fungi causing root rot, Fusarium oxysporum.

Studies of biological value of products of bioconversion of cereal straw determine the prospects for
obtaining these are not only relatively cheap, but harmless to plants, animals and valuable biotech products.

3KCNEPUMEHTAJBHBIN MMOAXO/ K IOJYYEHUIO HEKYJIbTUBUPYEMBIX KJIETOK
L. LACTIS

IMaxomos 10./1.', Beaycn C.K.!, Baunkosa JLIL!, CtosinoBa JL.I'., YcTiorosa E.A.?
Hayuno-uccreoosamenvcxuii uncmumym saxyut u cvieopomox um. U.HU. Meunuxosa PAMH, 105064,
Mocksa’!, Manwiii Kazénnwiii nepeynok, o. 5a

MTY umenu M.B. Jlomonocosa, buono2uueckuii paxyivmem, kapheopa muxpoouono2uu’
119992, Mockea, Bopobwvésul 2opui 0.1

JnuTensHOE BO3ZEHCTBUE (U3NYECKUX, XUMUYECKUX, OMOJIOTHYECKHX CTPECCOB M MX KOMOMHAIMN
HAa MHKPOOPTraHM3Mbl BBI3BIBAET OOpa30BaHUE KU3HECIOCOOHBIX HEKYyIbTUBHpPYyeMbIX kieTok (QKHK).
BeiBienne JKHK B okpyxaromed cpene, NUIIEBBIX NPOAYKTAaX, B JKUBBIX OpPraHU3Max MMEET
BaXHOE JKOJIOTUYECKOE M MEAMKO-Ouoornyeckoe 3HaueHue. Hamu mpoBoaMIUCH uccienoBaHus ¢ 3
0aKTepUOIMHITPOAYIMPYIOUIMMH IuTamMMamMu Lactococcus lactis ssp. lactis (194, 729 u MI'Y). Hns
nonyuenust JKHK ncrnonb30Banu CHHTETHYECKYIO Cpey € JIUMUTOM IO YIJIEBOAAM, MPEIIOKEHHYIO TS
stux nenet Ganesan B. et al, (2007). O6pazoBanue XXHK monreepknanu Mo pa3HUIE B YUCICHHOCTH
konoHueoopazyrommx enuHul (KOE/ M), ®UBBIX 1 MEPTBBIX KJIETOK. [ [pOIIEHT )KUBBIX KJIETOK ONPEeIsiiin
B JIIOMHUHECIIEHTHOM MHUKPOCKOIIE 110 UX 3CTEPa3HOM aKTHBHOCTH C MOMOIIBI0 Habopa Kpacutenei Live/
Dead double cell staining kit, Fluka. O0miee uncno 6akrepuii moacuyuThIBa M B Kamepe [ opsieBa. AHanu3
pe3yJIbTaToOB TOKa3aj, 4To uepe3 2 HeeNd IMOCJie MHKYOAIllMy ITaMMOB pa3HUIA MEXIY BEITUUYHHAMH
KOE/mn (B cpearem 5x10%) 1 yricioM KUBBIX KJI€TOK (B cpeaneM 3,4x107) cocTaBuia 3 mopsiika, a yepes
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5 wenenpb — 3—4 nopsaka (0,56 — 6,5x10* u 3,3x107 coorBeTcTBEeHHO). KynbruBHpyeMast 4acTh MOMYJISIIIAN
uMesia 3aMEeJICHHBIN POCT: KOJOHUH JOCTUTaIM MaKCHMAJIbHOTO pa3Mepa He paHee, yeM uepe3 2 CYTOK.
OTMedeHbl CyLIECTBEHHBIE pa3iMyus B pa3Mepax KOJOHMH M BPEMEHHM UX BU3YaJbHOIO OOHApyKEHMs
(1 — 4 cyr). llItamm 729 xapakTepu3oBajics GEHOTUIINYECKON aucconranueil (MosBIeHne MPO3pavHbIX
OecLIBETHBIX KOJIOHHH, C MEHBIINM KOJIMYECTBOM 3K30I0HcaxapuaoB Oenoro 1sera). K msaru Henensm
KOJIMYECTBO TAaKUX KOJOHUH cocTaBwiio 93,6%. Bo3MOXXHO, 3TO CBSI3aHO C TOPMOMKEHHUEM HEKOTOPBIX
METa0OJIMYECKHUX IPOLECCOB y KYJIBTHMBUPYEMBbIX KiIEeTOK. OfHako OMOCHMHTE3 aHTHOAKTEpPHATIbHBIX
MeTa0O0IUTOB (OAKTEPHOLIMHOB) HE U3MEHMIICS.

[lomyyeHHble JaHHBIC IIOKA3bIBAIOT, YTO HCCIEIOBAHHBIE IITAMMbI CIIOCOOHBI K IIEpexXony B
HEKYJIBTUBUPYEMOE COCTOSIHUE B YCIOBHSX YIJIEBOIHOTO TOJIOAAHUS.

EXPERIMENTAL APPROACH TO THE INDUCTION OF NONCULTURABLE STATE OF L.
LACTIS

Pakhomov Yu.D.!, Belus S.K.!, Blinkova L.P.!, Stoyanova L.G.2, Ustyugova E.A.”
Mechnikov research institute of vaccines and sera RAMS'

105064, Moscow, Malij Kazyonnij side st, 5a

Lomonosov MSU, biological faculty, dept of microbiology”.

119992, Moscow, Vorobyovi gori, 1

Long-term exposure of microbial populations to physical, chemical and biological stresses and their
combinations causes formation of viable but nonculturable cells (VBNC). Detection of VBNC in the
environment, food, and living organisms is a problem of high medical and biological significance. We
have studied 3 bacteriocin producing strains of Lactococcus lactis ssp. lactis (194, 729 and MGU). To
obtain VBNC we used a synthetic medium with carbohydrate limitation recommended for this purpose
by Ganesan B. et al, (2007). Formation of VBNC state was confirmed by comparing numbers of colony
forming units (CFU/ml), viable and dead cells. Percentage of viable cells was estimated in a luminescence
microscope by their esterase activity with Live/Dead double cell staining kit, Fluka. Total cell counts were
estimated in a counting chamber. We have demonstrated the difference of 3 orders of magnitude between
values of CFU/ml (5x10* average) and total viable counts (3,4x107 average) after 2 weeks of starvation
and after 5 weeks — 3-4 orders of magnitude (0,56 — 6,5x10* and 3,3x107 respectively). Culturable part of
the population showed slow growth rates: colonies reached maximum size by 48 hours or later. Significant
differences were also noted in colony size and visualization time (24-96 hrs). Strain 729 showed phenotypic
dissociation (emergence of colourless transparent colonies with less white exopolysaccharides). After 5
weeks these colonies amounted to 93,6%. This may be due to inhibition of some metabolic pathways of
culturable part of the population. However, synthesis of antimicrobial compounds (bacteriocins) remained
unaltered.

Obtained data show that the examined strains are capable of entry into VBNC state under carbohydrate
starvation stress.
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OBPA3OBAHME INTUKOJIUIIUIHBIX BUOCYPPAKTAHTOB MUKPOOPI'AHU3MAMM -
HE®TEJAECTPYKTOPAMU

Ilerpuxos K.B.
Tynvcxuti cocyoapemeennuiil ynusepcumem, 300600, 2. Tyna, np. Jlenuna, 92

CnocoOHOCTh K 00pa30BaHUIO BHEKJIETOUHBIX OMOCYp(haKTaHTOB HIMPOKO pPACIpOCTpaHEHa Cpenu
MHUKPOOPTaHU3MOB. JTa CIOCOOHOCTh UCIIONB3YETCs ISl JIMKBUIAIMKA HeTe3arps3HEeHUH, MOCKOIbKY
o0ecreunBaeT dKOJIOTHYECKH O6e30MacHy0 00paboTKy. 3HaHUE CTPYKTYpPbI, CBOMCTB U 3aKOHOMEPHOCTEM
oOpa3zoBaHust OMOCYpP(AKTAaHTOB TO3BOJIUT CO3/1aBaTh YKOHOMHUYECKU BBITOJHBIE OHOIpEnapaTsl IS
OYUCTKHU HeTe3arpsa3HEHHBIX TEPPUTOPHUHL.

Ha cmocobHocTs Kk oOOpa3oBanmio OwocypdaraHToB OBUTH HM3y4YeHBI MHKPOOPTAaHH3MOB-
HedrenecTpykTopsl poaoB Pseudomonas u Rhodococcus, BXonamux B BICOKOA(DPEKTUBHBIC ITpenaparkl.
YcTaHOBJIEHO, UTO BCE MUKPOOpPraHU3Mbl MOTyT cuHTe3upoBarh OnolIAB. bakrepun pona Rhodococcus
o6onee a(hdexTUBHBIE NPOMYIEHTHI, YeM Pseudomonas Tpu KyJIbTHBUPOBAHHHM Ha THUIAPO(POOHBIX
YIJIEBOJOPOAHBIX cyOcTparax. [lokazaHO, YTO POJOKOKKM IpPH pOCTE€ Ha THIAPOGUIBHOM cyOcTpate
(TiIroK03€) 00Pa3yIOT KIETOYHOCBsI3aHHBIe OMOITAB.

Jnis m3ydeHHst CTPYKTYpbl 00OpasyeMmbIX MuKpoopranmsMamu OuollAB, wux skcTparupoBanu u3
KyJIBTYPaJIbHOM CpeIbl C MOCIEqYOIIeNH OUNCTKON METOJOM KOJIOHOYHOM Xpomarorpadueil Ha cUiuKarese.
Jlist oOHapyKeHUsI UCKOMBIX COCAMHCHHI MPUMEHSUTH TOHKOCIOWHYI0 XpoMarorpaduio Ha CHIIMKareie
C TpOsIBIEHHWEM 0-HAa()TOIOM B CEPHON KHUCIOTe MpH HarpeBaHud. OUHUIIEHHBbIE Mpenaparbl ObLIN
OXapaKTepU30BaAHBI METOJIOM Macc-criekTpomeTpun u MK-ciekrpockoruu. [[jist coemuHeHwit, 00pa3yemMbIx
pa3HBIMH IITAMMAaMHU, HO MIPUHAJICKALTUX K OHOMY POy, CTPYKTypa 6uocyp(dakTaHTOB UAEHTHYHA. Y
POIOKOKKOB OHH TIPENICTABIISIOT COOOH CMECh M3 IMATH TPETAJOIUIIUAOB, B KOTOPYIO BXOAST CYKITHOHJI-
JTUOKTAaHOWJI-IEKAHOWI M CYKIHOMII-OKTaHOWI-TuAekaHowI. [lJig nceBIoMoHa1 XapakTepHO 00pa3oBaHue
psiia IeUeHOMIIMPaMHOIHITHAIOB, TAK)KE COIEPKAIINX TOMOJIOTHYHBIE OCTATKH KHUPHBIX KHCIIOT.

Paboma svinonnena 6 pamxax ghedepanvrotii yenesoii npoepammul « Hayunvie u nayuno-nedazocuyeckue
Kaopwl unHosayuonnou Poccuu na 2009-2013 20061» eoc. koumpaxmet Ne 02.740.11.0296. u [1976.

SYNTHESIS OF GLYCOLIPIDS BIOSURFACTANTS BY OIL-DESTRUCTING
MICROORGANISMS

Petrikov K.V.
Tula State University, 300600, Tula, Lenin Avenue, 92

The ability to produce extracellular biosurfactants is generally common of microorganisms. This ability
is used for eliminating oil pollution as it provides an environmentally safe processing. Knowledge of
the structure, properties and regularities of biosurfactants producing will allow creating cost-effective
biological preparations for cleaning oil-contaminated areas.

Oil-destructing microorganisms of the genera Pseudomonas and Rhodococcus belonging to high-
performance preparations have been studied in order to identify the ability to produce biosurfactants.
It has been established that all microorganisms can synthesize bio SAS (surface-active substance). The
Rhodococcus bacteria appear to be more efficient producers than the Pseudomonas bacteria when cultured
on hydrophobic hydrocarbon substrates. It has also been proved that the Rhodococcus bacteria grown on
hydrophilic substrate (glucose) synthesize cell-bounding bio SAS.
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To study the structure of microorganism-synthesized bio SAS, they were extracted from the culture
medium with subsequent purification by column chromatography on silica gel. For detecting the required
compounds we used thin-layer chromatography on silica gel with detecting by a-naphthol in sulfuric acid
under heating. The purified preparations were characterized by the methods of mass spectrometry and
infrared spectroscopy. For the compounds formed by different strains but belonging to the same genus,
the structure of biosurfactants is identical. In the context of Rhodococcus bacteria, they represent a
mixture of five trehalolipids including succinoyl-dioctanoyl-decanoyl and succinoyl-octanoyl-didecanoyl.
Pseudomonades are distinguished by generation of a number of decenoyldiramnolipids which also contain
homologous fatty acid residues.

The work has been performed under the federal target program “Research and Scientific-and-
pedagogical Personnel of Innovative Russia for 2009-2013”

State Contracts Ne 02.740.11.0296. and P976.

NEPCIEKTHUBBLI BUOJOTMYECKON OYUCTKHU KUJIKUX PATMOAKTUBHBIX
OTXOJ10B OT HUTPAT-UOHOB

CadonoB A.B!, Tperyoosa B.E.2, EpmioB B.I'.".
TUDXD PAH, 119991 Mocksa, Jlenunckuii npocnexkm, 0.31, kopn. 4
‘PXTY um. J{.U. Menoeneesa 125047, 2. Mockea, Muycckas na., 0.9

[IpoGnema oOpamienus ¢ paauoaktuBHbIME oTXoAamu (PAO) siBiisieTcs KIIOYEBOW ISl AalbHEHIIIETO
pa3BUTHSI aTOMHOM SHEpPreTUKU. B HacTosee BpeMs oHa pemtaercs ounctkoil PAO pa3nuanbpiMu (hU3uKo-
XUMUYECKUMHU METOJAMHM M HUX OKOHYATEIbHBIM YIAJICHUEM U3 OKPYXKAIOIIEW Cpelbl B TBEPIOM WIIU
JKUJIKOM BUJIE.

Pagunoskonornueckas — Oe3omacHocts  xpaHwiuny  PAO  oOycroBneHa — HepacHpOCTpaHEHHEM
paauonykiauoB. [IpucyrcrBytomne B PAO HuTpaTrHbie HaTpHeBbIE COU (B KOHLIEHTPALUSIX OT HECKOJIBKUX
JI0 COTHH I/AM?) MPH 3aXOPOHEHUU OTXOJIOB B JKUJIKOM BHJE CIIOCOOCTBYIOT MUTPALUU PaIUOHYKIHIOB
U CYIIECTBEHHO YCIOXKHSIOT 3axopoHeHne PAO CTEKISIHHBIX U IIEMEHTHBIX MaTpuiiax. CTOUT 100aBUTH,
YTO TOKCHYHOCTh HUTPATHBIX COJIEW BBICOKA M MX MOOWJIBHOCTh B €CTECTBEHHBIX YCJIOBHSIX TPYIHO
KOHTpOJIMpyeMa.

Henbto nanHOW palOOTHI  SBJIAETCS MPOBEIEHHE KOMIUICKCHOTO M3y4YeHHs OMOJOTMYECKON
TpaHchopMalll HUTPAT-UOHOB OAKTEPUSIMHU, CYIIECTBYIOIIMMH B YCIOBUSX XPAHWIMIL KHJIKHX
pPaZIMOaKTUBHBIX OTXOJOB HHU3KOTO YPOBHS aKTUBHOCTH JJisi pa3pabOTKU OMOTEXHOJIOTMYECKOTO0 METOja
YMEHBIIIEHUS PACIPOCTPAHEHUS PAIUOHYKIIUIOB U CHUKEHUS TOKCUYHOCTH PAO.

Ha nonurone rmy6uHHOT0 3ax0poHeHust uakux PAO HU3K0ro ypoBHS akTUBHOCTH «CeBepHBI» [ opHO-
XuMHU4eckoro komobunara (r. XKenesnoropck, KpacHosipckuii kpaii) 0OHapy»KeHO, UTO IEHUTPUDUITHPYFOTITHE
MHUKPOOPTaHU3MBI, CIIOCOOHBI IEPEBOANUTH OOJIBIIYIO YaCTh HUTPAT-MOHOB B 3KOJOTHUYECKU O€30MacHbIH
MOJIEKYJISIpHBINA a30T. [IpoBeneHa olleHKa BO3MOXXHOCTH HCIOJIB30BAHMUS JAHHBIX MHKPOOPTIaHHU3MOB,
JUTSL TIOBBIIICHUS PATIMOIKOJIOTHYECKOM O€30MacHOCTH XpaHWIHIA M CHIbKeHUs TokcmuHoctu JKPO.
[TomoOpanbl yciaoBust it OMOJIOTMYECKOM OYUCTKH KUAKUX PAO Ha cTaamsx NpeaiiecTBYIONIUX HX
3axopoHeHn0. OTMeueHa MepCrneKTUBHOCTh OMOJIOrHUeCKO OYUCTKU MOBEPXHOCTHBIX XpaHunuil PAO,
HE OTBEYAIOIIUX COBPEMEHHBIM TPEOOBAHUAM PaJAHOIKOIOTMUECKOil 0€30aCHOCTH.

54 VI MockoBcHUIA MerayHapoaHbli KoHrpecc «BUOTEXHONIOMUA: COCTOAHUE U NEPCNEKTUBbI PA3BUTUA» 21-25 MapTa 2011

@



®

4
SECTION 6 | | BIOTECHNOLOGY AND ENVIRONMENT B

TECHNOLOGIES

POSSIBILITIES FOR BIOLOGICAL TREATMENT OF LIQUID RADIOACTIVE WASTE
FROM THE NITRATE IONS

Safonov A.V.!, Tregubova V.E.%, Ershov B.G.!

" A.N. Frumkin Institute of Physical Chemistry and Electrochemistry RAS,
31, Leninsky prosp., Moscow, 119991, Russia

2 D. Mendeleev University of Chemical Technology,

9 Miusskaya square, Moscow 125047, Russia

The problem of radioactive waste (RW) treatment is the key to further development of nuclear energy.
Currently, it is decided by cleaning radioactive waste with various physicochemical methods and their final
removal from the environment in the solid or liquid form.

Radioecological safety of wastes repositories is due to proliferation of radionuclides. On the other hand,
presence of sodium nitrate salts (in concentrations of up to several hundred g/dm?®) promotes the migration
of radionuclides and greatly complicates disposal of solid waste in glass and cement matrix. It is worth
adding, that the toxicity of nitrate salts is high and their mobility in natural conditions is difficult to control.

The aim of this work is to conduct a comprehensive study of the biological transformation of nitrate
ions by bacteria existing of liquid radioactive waste of low activity level repository for the development
of biotechnological methods to reduce the spread of radionuclides and the toxicity of radioactive waste.

It was found that in ground waters of the deep repository of low-level liquid radioactive waste «Severniy»,
Mining and Chemical Combine (Zheleznogorsk, Krasnoyarsk area, Russia) denitrifying bacteria are
capable of translating most of the nitrate ions to molecular nitrogen. Thus, these microorganisms can be
used for improving the radioecological safety of deep repositories.

The authors also mentioned perspectives of biological treatment of surface liquid radioactive waste
repositories.

POJIb AEHUTPUOULIUPYIIOIINX MUKPOOPTAHU3MOB ITPHU JJIMTEJIBHOM
XPAHEHUHU PAJIMOAKTHUBHbBIX OTXOJ10B

Cadonos A.B.!, Topoynosa O.A.2,, Epmios B.I'.!
TUDXD PAH, 2. Mocksa, Jlenunckuii npocn., 31, kopn.4
’I'VIT MocHIIO «Paoony, 2. Mockea, 7-ott Pocmoeckuii nep., 0. 2/14

B pabore mu3yuanach ponb ACHUTPUDUUIUPYIOMIUX MHUKPOOPTaHU3MOB B YCIOBUSIX UIUTEIHHOTO
XpaHEeHUs (3aXOPOHEHUS) PAIMOAKTUBHBIX OTXOJ0B B JKUJKOM BHJI€ B IIYOMHHBIX IJIACTaX-KOJUIEKTOPAX
U OTBEP)KIEHHBIX B IIEMEHTHBIE MAaTPHULBI B MPHUIOBEPXHOCTHBIX XpaHWIUIIAX. YCTAHOBIIEHO, YTO
HAJIMYKME B PAJMOAKTUBHBIX 0TX0MaX HUTpaT-uoHOB (0T 10 1o 300 r/mm?), criocoOGCcTByeT (hOPMUPOBAHUIO
0aKkTepuanibHOrO COOOIIECTBa, MOTPEONSIONIET0 MOHBI C OOpa3oBaHMEM Tra3000pa3HBIX MPOAYKTOB M
OpPraHUYECKUX KUCIIOT, KOTOPBIE MOTEHIIUAIBEHO MOTYT IMPUBOIUTH K HEXKEIATEIbHBIM MPOIECCaM C TOUKH
3peHus 6e3onacHocTu xpanunuiy PAO.

B ycrioBusix rimyOMHHOTO XpaHmIUIa )XUAKIX PAO HH3KOTO YPOBHS aKTUBHOCTH IEHUTPHUPUITHPYFOIITHE
MUKPOOPTaHU3MbI CHOCOOCTBYIOT CHUKEHHMIO KOHIIEHTPAIlMM HUTPAT-WOHA, YMEHbBIIAs €ro TOKCUYHOE
BO3/ICHCTBHE HA DKOCHCTEMY XpaHWIWIIA W TIOBBIMIAS PAAMOIKOIOTHYECKYI0 O€30MacHOCTh, IpH
TOM 00pasylomrecs: ra3bl HEe MPUBOIAT K HEXelaTelbHbIM MpoueccaMm. CraenaH BBIBOA O TOM, YTO
CTUMYJIMPOBAHHUE €CTECTBEHHON MUKPOMIOPHI, OOMTAIOMICH B TUIACTE TTyTEM BHECEHHUS TOTIOTHUTEIHHBIX
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JTOHOPOB 3JIEKTPOHOB CIIOCOOHO MOBBICUTH PAJAHOIKOJIOTMUECKY0 0€30aCHOCTh MOA3EMHOTO XPaHUIIHILA
KUJKUX PAJUOAKTUBHBIX OTXOJOB, IOCKOJBKY Hajauuue HUTpar-uoHoB B JKPO mpu uX 3aXOopoHEHUHU
CIIOCOOCTBYET MUTPALIMU PAIMOHYKIIAIOB.

B ycnoBusix mpUIIOBEpXHOCTHBIX XPAaHWIMI 3alieMeHTUpoBaHHBIX PAO BbliessieMble OakTepHsIMU-
JNeHUTpU(UKATOpaMU BellleCTBAa HEraTUBHO JEHCTBYIOT Ha MOPTIIAHIEMEHTHYIO MaTpUILy, KapOOHU3UPYS
U HEUTpaIu3ysi OCHOBHBIE TH/IpaTHbIE MUHEPAJIBI LIEMEHTa ¢ 00pa30BaHUEM PACTBOPUMBIX cosieid. JlaHHbIe
MIPOLIECCHI SIBJISIFOTCS] MHULIMUPYIOIIUM (PAKTOPOM pa3pylIeHUs MUKPOCTPYKTYPbI IIEMEHTHBIX KOMIIayH I0B
¢ PAO, MHOTOKpaTHO yCUIMBAIOLIMMCS CE30HHBIMU II€pENaiaMy TEMIIEpATyp U AeicTBUEM Boabl. CaenaH
BBIBOJ] 0 HEOOXOIUMOCTH MPEAOTBPALLIEHUS MUKPOOHOIOTrHUYE€CKUX TPOLECCOB, IPUBOSAIIMNX K I€CTPYKIIUU
[IEMEHTHBIX MaTPUI] C TOMOIILI0 OMOLUIHBIX JOOABOK IIPU [IEMEHTUPOBAHUU.

THE ROLE OF DENITRIFYING MICROORGANISMS IN LONG TERM DISPOSING OF
RADIOACTIVE WASTE

Safonov A.V.!, Gorbunova O.A.%, Kosareva I.M.! and Ershov B.G.!
"A.N. Frumkin Institute of Physical Chemistry and Electrochemistry RAS,
31, Leninsky prosp., Moscow, 119991, Russia

2 SUE MosSPA «Radony, Rostov seventh lane, 2 / 14 Moscow, Russia,

The paper examined the role of denitrifying microorganisms in long-term storage (disposal) of
radioactive waste in liquid form in the deep repository and solidified in a cement matrix in the subsurface
storage. It is found, that the presence of nitrate ions (from 10 to 300 g / dm3) in radioactive wastes, promotes
the formation of the bacterial community consuming nitrate-ions and produsing gaseous products and
organic acids, can potentially lead to an undesirable process in terms of safety storage of radioactive waste.

Inthe deep repository of liquid radioactive waste of low activity level (LRW) denitrifying microorganisms
help to reduce the concentration of nitrate ion, decreasing its toxic effects on the ecosystem of repository.
These processes lead increasing radioecological security, because the gasses do not lead to an undesirable
process. It was concluded, that the stimulation of natural microorganisms by additional electron donors
can improve the safety of radioecological underground storage of liquid radioactive waste, because the
presence of nitrate ions in the liquid radioactive waste at their disposal contributes radionuclide migration.

In the near-surface storage of cemented radioactive waste denitrifying bacteria caused carbonization
and neutralizing the basic hydrated cement minerals of Portland cement matrix to soluble salts form. These
processes are the initiating factor in the destruction of the microstructure of cement compounds with
radioactive waste, amplified by seasonal temperature changes and the action of water. There is a conclusion
about importance preventing microbial processes leading to degradation of the cement matrix by biocidal
additives during cementing.
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W CCJEJTOBAHME BJIUSHUS TSKEJIBIX METAJIJIOB HA POCT PACTEHUI 1
MUKPO®JIIOPY ITIOYBbI

[IleaxoBa F0.AL, KpacHomranosa A.A.2, Kopasesa T.B.!

I Focyoapcmeennoe obpasosamenvhoe yupexcoenue auyei No 1560,

123423, e. Mockea, yn. Tyxauesckoeo, 0. 17, k. 3

? Poccutickuil Xumuko-mexnono2uyeckuil ynueepcumem umenu J{. M. Menoeneesa,
125047, e. Mockea, Muycckas niowaow, 0. 9, kagheopa buomexronozuu

B nacrosiiee Bpemsi 0JJHOW M3 BXKHEUIIMX JKOJOTUYECKUX MPOOIIEM SIBIISICTCS 3arpsi3HEHUE TTOUYBBI
TSDKEIBIMU MeTaJIaMH. VICTOYHHMKOM 3arpsi3HeHHsI OMOIIEHO30B MOXKET CIYXKHTh OPOIICHHE BOIOW C
MOBBIIICHHBIM COACPKAHUEM TSKEIBIX METAJJIOB U BHECEHHE OCAJIKOB OBITOBBIX CTOYHBIX BOJ[ B ITOYBBI
B KadyecTBe ymoOpeHusi. BropuuHoe 3arpsizHEHHE TPOHMCXOTUT TAKKE BCICICTBUE BHIOPOCA TSIKEIBIX
METAJVIOB C BOIHBIMH WJIM BO3AYIIHBIMU MMOTOKAMH PYIHUKOB WM METAJUTyPTHYCCKUX IMPEATPUSTUI
U TOCTYIUICHUS] OOJBIINX KOJIUYECTB TSDKENIBIX METAJUIOB MPU TOCTOSHHOM BHECEHUHM BBICOKHX 03
OpPraHWYECKUX, MUHEPAILHBIX YIOOPSHUN U MECTHUIIUIOB, COACPKAIINX TsKeIble MeTauibl. Kpome Toro,
WCTOYHUKOM 3arpsi3HCHHS MMOYBBI TSHKEIBIMH METaIaMU SIBIISIETCS aBTOTPAHCIIOPT. TsHKENble METasllbl,
HAKaIUTMBAsICh B TIOYBE, YTHETAIOT POCT pacTeHnid. OHU CIIOCOOHBI HAKAIIIIMBATHCS B OMOMAacce pacTeHUi
U TakuM 00pa30oM IoTaaTh B OPraHU3M UYeJIOBeKa.

enpro maHHOM pabOTHI SBUIOCH U3yUEHUE BIUSHUS TSKEIBIX METAJUIOB Ha POCT PACTCHUM, a TaKKe
MUKpOoGIopy o4YBbl. OOBEKTOM HCCIIEIOBAHUS SIBIISUTACH CaJI0BAs TOYBA, B KOTOPYIO JOOABIISITH PA3TUIHbIC
KOHIICHTPAIINH TSKEIIX METAJUIOB. B KauecTBe TeCT-00beKTa BHICIINX PACTCHHIA NCIIOIB30BAIH OBEC.

BbuT0 M3y4YeHO BIMSIHME KOHIIGHTPAIMd MOHOB MeIH, KoOanbTa, HUKENs, IIMHKA U CBUHIIA HA POCT
pacTeHHid. YCTaHOBIIEHO, YTO MPH W30BITKE B IMOYBE MeIW, KOOambTa W HUKENS B OOJbBINEH CTEIEHU Y
BBICIITX PACTEHUI YTHETAETCsl POCT 3eJICHONW MacChl, a B Cllydae I[MHKA M CBUHIIA — KOPHEBOW CHUCTEMBI.
HccnenoBan coctaB MUKPOQIIOPHI TTOYBBI, COACPIKAIMINN pa3TUYHbIC KOHIICHTPAINH TSHKEIBIX METAJIIOB.
YCTaHOBIICHO, YTO BO BCEX Cllydyasx HaOJIomaeTcsl MmojaBlieHHe OakTepuaibHOH MuKpodiaopbr Ha 50
-90%. Tlogarnenue rpubHOI MuKpodopsl He mpeBbimaeT 30 — 40%. YcTaHOBIEHO, YTO HAMOOIBITUM
WHTUOMPYIOUINM JICHCTBUEM Ha BBICIIHE PACTEHHSI U MUKPOOPTaHU3MbI 00J1a/1aeT CBHHEII.

INVESTIGATION OF THE INFLUENCE OF HEAVY METALS ON PLANT GROWTH AND
SOIL MICROFLORA

Schelkova Yu.A.!, Krasnoshtanova A.A.?, Kovalyova T.V.!

I Lyceum Ne 1560, 123423, Moscow, st. Tukhachevsky, 17, k.3

? Mendeleev University of Chemical Technology of Russia,

125047, Moscow, Miusskaya Square, 9, Department of Biotechnology

Nowadays one of the major environmental problems is soil pollution by heavy metals. A source of
pollution of biocenosises are the irrigation water with the high content of heavy metals and entering of
deposits of household sewage into soils as fertilizer. Secondary pollution occurs also owing to emission of
heavy metals to water or air streams of the metallurgical enterprises and receipts of considerable quantities
of heavy metals at constant entering of high doses of organic, mineral fertilizers and the pesticides
containing heavy metals. Besides, a source of pollution of soil heavy metals is motor transport. Heavy
metals, collecting in soil, oppress growth of plants. They are capable to collect in a biomass of plants and
thus to get to a human body.
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The purpose of the given work was studying of influence of heavy metals on growth of plants, and also
soil microflora. Object of research was the garden soil in which added various concentrations of heavy
metals. As test object of higher plants has been used oats.

Influence of concentration of ions of copper, cobalt, nickel, zinc and lead on growth of plants was
studied. It is established that at abundance in soil copper, cobalt and nickel in a greater degree at the higher
plants growth of green weight, and in case of zinc and lead — root system was oppressed. The structure of
microflora of the soil, containing various concentrations of heavy metals was investigated. It is established
that in all cases suppression of bacterial microflora on 50-90 % was observed. Suppression of mushroom
microflora doesn’t exceed 30 — 40 %. It is established that the greatest inhibitory effect on the higher plants
and microorganisms lead possesses.

AJIB®A-TECT: HEBAKOHHASA I'MBPUIN3AIIUA U HE3BAKOHHASA IIUTOAYKIIUA
YV TPOXKKEN SACCHAROMYCES CEREVISIAE, IO3BOJIAAIOIIUE YUUTBIBATH
HEPBUYHBIE ITOBPEXJIEHUA TEHETUYUCKOI'O MATEPHUAJIA ITIO UX
OEHOTHIIMYECKOMY ITPOABJIEHUIO

Comxkuna 10. B.!, Crenuenkona E. 1.2, Uure-Beuromon C. I'.'?
!Cankm-Ilemepbypeckuii I'ocyoapcmeennwiti Yuueepcumem,
’Canxm-Ilemepoypeckuil ¢hunuan Uncmumyma obwen eenemuxu um. H.HM. Basunosa,
199034 2. Canxkm-Ilemepbype, Ynusepcumemcxas Hao.,7/9

HacnenyembIM M3MEHEHHMSIM T€HETHUYECKOrO MaTepualia MpEAlIeCTBYIOT €ro 3HauuTelbHO Oosee
MHOTOUHUCIICHHBIE IE€PBUYHBIC IOBPEXAEHUSA. Anbda-TecT y ApOAOKeH — €AMHCTBEHHAs CHUCTEMa,
MO3BOJIAIONIAS YYUTHIBATH NEPBUYHbBIC MOBPEKACHUS MO UX (PEHOTUIINYECKOMY IPOSBICHUIO, HAPSIY C
MYTalUsMH U PEKOMOMHALUSAMM.

Anbda-TecT, 0CHOBaH Ha y4eTe THOPUI0B, BOSHUKIIHNX B PE3YNbTaTe CIUSHUS KJICTOK T'eTepOTaNTMIHbIX
LITAMMOB JPOXIKEH S. cerevisiae MCXOIHO ONMHAKOBOIO ¢ THIIA CIAPUBAHMA. JTO MPOUCXOAMT, €CIU
OJlHAa U3 KJIETOK MEPEKIIIouMIIa TUIl ClIapuBaHusl a — a B pesyasrare nospexaenuit JIHK, napymaromumx
aKcnpeccuro Jokyca MATa (moTepst 1enod XpOMOCOMBI WM €€ Iiieda, KOHBEPCHUS, PEIUIpPOKHAas
peKOMOMHALIMS U TeHHbIE MYTAIMH, IEPBUYHBIC MOBpexkIeHNs). DPPEKTUBHOCTD alib(ha-TecTa nokazaHa
paHee Mpu ydeTe JeHCTBUS pa3IMUHbIX XUMUYECKHX, (PU3NYECKUX U YHJIOTCHHBIX MyTareHHbIX ()aKTOPOB.

Anbda-TecT mpoBOJAT B IBYX BapHaHTaX: HE3aKOHHAs TMOpUAM3ALUS M HE3aKOHHAS IIUTOTYKIIMS.
[TocnenHIO YYUTBHIBAIOT KaK aHOMAJbHYK THOpPHIM3ALUIO, KOIJa LUTOraMusi HE COIPOBOXKIAETCA
KapuoraMueil M BO3HHMKAIOT TaIUIOMJIHBIC «TUOPUABD, OOBETUHSIOMINE AP0 OJHOTO POAUTENS H
nuromiazmy Apyroro. CrekTp U COOTHOLIEHHME Pa3IMYHBIX COOBITUH, YYUTBIBAEMBIX IPU HE3aKOHHOM
rUOpUIN3alMM M [UTOAYKLMH, MOTYT pas3indarbcsi. Mbl OLEHWIM OOIIyI0 YacTOTy HE3aKOHHOM
LIUTOAYKIIMX U COOTHOLIEHHUE YAaCTOT IIEPBUYHBIX IOBPEXKACHUN U TCHETUYECKUX U3MECHEHHUH, TPUBOASIINX
K HE3aKOHHOHM rubpuamnzanuu. Mbl HICHTU(UIMPOBATIN TaKKe HEKOTOPBIE JOMOIHUTENbHbBIE COOBITHS,
IPUBOJAIINE K HE3aKOHHON IIUTOLYKIIMU U HE YUYUTHIBAEMbIE IIPH HE3aKOHHOM rudpuauzanuu. s 3Toro
IPOBOAMIIH alb(a-TeCT B IPUCYTCTBUH JONOIHUTEIBHON KoUK JoKyca MATo uiu BBOAWIH €€ B KIETKH,
YK€ TIOJyYEHHBIX HE3aKOHHBIX IUTONYKTaHTOB.
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ALFA-TEST: ILLEGITIMATE HYBRIDIZATION AND ILLEGITIMATE CYTODUCTION IN
YEAST SACCHAROMYCES CEREVISIAE AS ATOOL FOR DETECTECTION OF PRIMARY
LESIONS IN THE GENETIC MATERIAL BY PHENOTYPE CHANGES

Soshkina Y.V.!, Stepchenkova E. 1.', Inge-Vechtomov S.G.'?
ISaint-Petersburg State University,

’St. Petersburg brunch of the N.I. Vavilov Institute of General Genetics
199034 Saint-Petersburg, Univesitetskaya embankment, 7/9

Inheritable changes of genetic material are preceded by much more frequent primary lesions. The yeast
alfa-test is the only system allowing to register primary lesions by phenotype changes in yeast cells as well
as mutations and recombination events.

The alpha-test is based on accounting of “illegitimate” hybrids, arising when two heterothallic yeast
strains of S. cerevisiae of the same o mating type are mixed in selective conditions. Such fusion takes place
when one of the cells has changed its mating type o« — a due disturbance of the MATa locus expression
caused by whole chromosome loss, chromosome arm loss, conversion, reciprocal recombination, gene
mutations or primary lesions. The alpha-test efficiency was proved previously for different chemical,
physical and endogenous mutagens.

The alfa-test may be carried out in two complementary variants: illegitimate hybridization and
illegitimate cytoduction. The last one is referred to be abnormal hybridization when cytogamy takes place
without karyogamy and haploid “hybrids” obtain nucleus of one of the parents and cytoplasm of the other.
The spectrum and ratio of the various events registered in the illegitimate hybridization and cytoduction can
differ. We estimated the general frequency of the “illegitimate” cytoduction and ratio of the primary lesions
and mutational changes leading to illegitimate hybridization. We also identified some additional genetic
events result in illegitimate cytoduction that aren’t taken into account in the illegitimate hybridization. To
make this we (i) carried out the alfa-test in the presence of the MATa extra copy or (ii) we transformed
already obtained illegitimate cytoductants with a plasmid carrying the MATa locus.

IIYTHU YTUJIN3ALIUU TTINPOCATA TIOYBEHHBIMU HITAMMAMU-AECTPYKTOPAMHU
OCHROBACTRUM ANTHROPI GPK3 U ACHROMOBACTER SP. MPS12A

CBupuioB A.B., JleoHTheBcKHil A.A.
Yupeoicoenue Poccutickoti akademuu Hayk Mucmumym ouoxumuu u ouzuoiocun MuKkpoopeaHusmos
um. I'K. Cxpabuna PAH. 142290 Ilywuno, Mockosckas ooxn., np-m Hayku, 5

@ocdonarel - COeAMHEHUs, UMEIOIINE B CBOCH CTPYKType MpsMYyI0 yriepona-Gpoc(opHyro CBs3b
- SIBJIAIOTCSL OINACHBIMM 3arps3HUTEISIMU  OKDPY)KAIOILEH Cpelbl, YCTOWYUBBIMM K XMMHYECKHUM U
¢usnuecknM Bo3neiicTBUAM. OHU MPHCYTCTBYIOT B COCTAaBE CMa3oK, IIaMeracurenei, omormmos. B
HACTOsIIEe BpeMsl OCTPO BCTaja MpodiieMa 3arps3HEHUsl CeNIbCKOXO3SIMCTBEHHBIX YroAui mmdocarom
(I'®, N-PpochHOHOMETHITIUIMH) — JEHCTBYIOIIUM KOMIIOHEHTOM pACIPOCTPAHEHHBIX TepPOUIIHIOB,
o0JIaJaloUM TOKCHKOTE€HHBIM TOTEHLMAJIOM M CIOCOOHBIM HAKaIUIMBaTbCsl B IouBe. Moekyna
['® ycroiiumBa K MACWCTBUIO (DAaKTOPOB OKPYXKAIOLIEH Cpelnbl, HO MOXKET PpAaCHICIUIATHCS PSIOM
MHUKPOOpraHu3mMoB. 3a nociuennue 20 et ObU1o NPEANPUHIATO HECKOIBKO MOMBITOK CO3/IaHMs TEXHOIOT U
MUKPOOHOH peMeanaIui MPOMBIIIIJICHHBIX CTOKOB, 3arpsi3HeHHbBIX [ D, HO He OBUIO MPEUIOKEHO PeIICHHHA
JUIsl peMEINaliH 3arPSI3HEHHBIX TaHHBIM COEIMHEHUEM I10YB. JTa 3a7a4a OCIO0XKHIETCS TEM, YTO HU OIUH
u3 pepmenToB nepBuuHOM araku ['D He ObLI BHIIENEH B TOMOTEHHOM COCTOSTHUM M U3Y4YeH, OTKPBITHIMH
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TaK)K€ OCTAIOTCA BOIMPOCHl O MyTsAX MuHepanuzauuu ['® um OMOXMMHYECKHMX OCHOBAaX YCTONMYHMBOCTH
MHUKPOOPTaHU3MOB K BBICOKMM KOHIIEHTpauusM repounuaa. [1oaTomy OCHOBHOH LIeJIbIO Hallei padoThl
CTalo Hu3y4yeHHe IyTel MuHepanuzauuu ['@ mouyBeHHBIMH OakTepuUsMU M HCCileNoBaHHE (HEPMEHTOB
nepBuyHOM araku I'O.

Jlig nocTuKeHUs MOCTaBJICHHOW L€ HaMu ObLI0 OTOOpaHO JBa LITaMMa MOYBEHHBIX OakTepuil ¢
OYEHb BBICOKMMH IOKa3aTeIsIMU d3PPEKTUBHOCTH JECTPYKIIMU U PE3UCTEHTHOCTH K ['D.

Ochrobactrum anthropi GPK3 (BKM 2554 D) 0wl BbIACNIECH W3 TMO4YB, 3arps3HeHHbIX ['D, a
Achromobacter sp. MPS12A — wu3 mnouB, 3arpssHeHHbIX MeTwidochonoBoir kucinoror (MOPK) u
ClielIMaIbHO aJanTUPOBaH K yTrim3auuu ['d.

C moMOIBI0O HOBOTO METONA BBICOKOA(P(EKTHUBHON >KUIKOCTHONH XpoMarorpaguu auuibHBIX U
JAHCWIIBHBIX TPOU3BOAHBIX aMHHO- U (OC(HOHOBBIX KHUCIOT ObUIO YCTAHOBJIEHO, YTO pacUICIICHUE
I'® mrammom GPK3 ocymecTBisinoch ¢epMeHTOM udocaT-OKCHIOPEaYKTa3oi ¢ oOpa3oBaHUEM
amuHomeTwidochonoBoit  kuciorel (AM®PK) wu mmmokcmumara. AM®K 3arem moaseprasiach
TpaHCaMUHHpOBaHUIO B 110 (pochonopopmansaernna, C-P cBi3p kKoTOporo arakoBanach (EepMEHTOM
ochonoaneransaeruarnaponasoii (pochonarasor). OOpasyrommuecs npu dtoMm P u popmanbaerny
UCTIOJIB30BAIUCH B KIIETOYHOM METa00IM3Me U HE BBIJCISITUCH B CPEAy KyJIbTUBUPOBAHHUS.

['d-okcunopenykraza mramma GPK3 Oplia BriepBbie BbIJieeHA B 3JEKTPOPOPETUIECKH TOMOTEHHOM
COCTOSTHUM U OXapaKTepH30BaHa. bl OpeienieH psiji KITFOUYEBhIX XapaKTePUCTUK (pepMeHTa: MOJICKYIIIpHAast
macca, ontumymbl pH u temneparyper, pl, K , V. oOHapyxeH kohakTop, akTMBaTOPbl U HHTUOMTOPBL.
[Toxazano, yTo pepmMeHT oTHOCUTCS K cemeicTBY DA J[-3aBUCHMBIX MOHOOKCUTEHA3.

Merabomusm ' mrammom MPSI2A, BeimeneHHbIM B KadecTBe jaectpykropa M®K u 3arem
aJaNTHPOBAHHOTO K pocTy Ha ['D, oCylIecTBIsIICS IO HHOMY MYTH, ¢ ydactueM ¢epmenta C-P nmassl,
HenocpencTBeHHo pacuernssiiero C-P cBasp ¢ obpazosanuem P, u capkosuna. Ilocnenuuii GpIcTpO
METa0OMM3UPOBAICS CApPKO3MHOKCUAA3on a0 riuiuHa. C-P nwmasza mpencramisier coOOOM  CIOXKHBIN
MYJITU(GEPMEHTHBIM KOMIUIEKC C Pa3IMYHON CyOKJIETOUHOM JOKaIM3aIueld, KOMIIOHEHTOB, HEOOpaTUMO
WHAKTUBUPYIOLIUICS TIPU JE3UHTErPallii OMOMACChl U TOTOMY ObLjIa JIOCTYITHA JUIS UCCIISIOBAHUS JIUIITh
B MHTAKTHBIX KJIETKaX.

CrocoOHOCTh HM3y4YaeMbIX LITAMMOB-JIECTPYKTOPOB MHUHepanu3oBarh ['®D 06e3 HakoruieHUs B
KYJBTYpaJIbHOM Cpefie yCTOMUMBBIX MIIM TOKCUYHBIX HMHTEPMEINATOB MO3BOJISET UCTIOIBb30Bath O. anthropi
GPK3 u Achromobacter sp. MPS12A xak 0CHOBY Ui pa3paObOTKH HOBBIX TEXHOJIOTUN peMeualiy Mo4B,
3arpsisHEHHBIX THdocatoM. OCyIIeCcTBIEHHOE HAMHU KapTUpoBaHUE myTeld merabonmuisma ['d, a Ttakxke
BIIEPBBIE IIPOBEACHHAsA OYMCTKAa U u3yuyeHue I'd-okcuaopenykrassl AaeT BO3MOXKHOCTD JIyYILIE IOHATh
MEXaHU3MBbI aJianTanuu OakTepui K yTwim3anuu (Hoc(OoHATOB M OTKPBHIBACT MEPCIEKTHBY Pa3pabOTKH
(bepMEeHTaTUBHBIX METOIOB OYMCTKH 3arpsi3HEHHbIX ['D CTOKOB.

Pabota Bemonnena npu nozgjaepxkke rpanta PODU Ne 09-04-00320.
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METABOLIC PATHWAYS OF GLYPHOSATE UTILIZATION BY OCHROBACTRUM
ANTHROPI GPK3 (VKM 2554 D) AND ACHROMOBACTER SP. MPS12A STRAINS OF SOIL
BACTERIA

Sviridov A.V., Leontievsky A.A.
G.K. Skryabin Institute of Biochemistry and Physiology of Microorganisms RAS.
142290, Pushchino, prospect Nauki 5, Russia

Phosphonates are a class of compounds with direct carbon-to-phosphorus bond in their chemical
structure. Phosphonates are produced as constituents of flame retardants, lubricants and biocides and may
act dangerous pollutants due to their high resistance towards chemical and physical treatment. Recently,
a problem of glyphosate (N-phosphonomethylglycine, GP) contamination of environment has emerged.
GP is an active component of a number of widespread herbicides and exhibits toxicogenic potential and
an ability to accumulate in soil. Molecule of GP is stable under environmental conditions but may be
decomposed by certain microorganisms. Several attempts to develop microbial technology of GP-polluted
wastewater decontamination have been made during last 20 years, but no solutions of remediation of soils
polluted with GP have been proposed yet. This task is complicated by the fact that none of the enzymes
capable of direct attack of the molecule of GP have been isolated and studied, while metabolic pathways
of GP mineralization as well as biochemical basis of microbe resistance to glypshosate toxic effects are
also obscure. Therefore, the main goal of our research was to study pathways of GP metabolism and GP-
cleaving enzymes in soil bacteria.

To achieve this goal, we have selected two strains of soil bacteria, which demonstrated remarkable
effectiveness of GP decomposition and high GP resistance compared to best GP-biodegraders reported up
to date. These were Ochrobactrum anthropi GPK3 (VKM 2554 D), isolated from GP-polluted soils and
Achromobacter sp. MPS12A isolated from soils polluted with methylphosphonic acid (MPA) adapted to
GP utilization afterwards.

With a novel method of high performance liquid chromatography of amino- and phosphonic acids
acylated and dansylated derivatives, we were able to demonstrate that in GPK3 glyphosate was decomposed
by glyphosate oxidoreductase with formation of aminomethylphosphonic acid (AMPA) and glyoxylate.
AMPA was then transaminated into phosphonoformaldehyde, in which the C-P bond was cleaved by
phosphonoacetaldehyde hydrolase (phosphonatase). Resulting formaldehyde and P, were utilized in cell
metabolism and were not excreted into culture medium.

GP-oxidoreductase of GPK3 strain was purified to electrophoretically homogenous form for the first
time and studied. Basis molecular and kinetic properties of the novel enzyme were revealed, including
molecular weight, pH and temperature optimums, pl, K , V__: cofactors, activators and inhibitors were
identified as well. The enzyme itself belonged to the family of FAD-dependent monooxygenases.

Strain MPS12A, initially isoalted as an MPA decomposer and afterwards adapted to utilization of GP,
metabolized glyphosate in a different way. The key enzyme of GP decomposition in MPS12A was C-P
lyase, which was able to directly cleave C-P bond in GP, forming P, and sarcosine. The latter was then
quickly metabolized into glycine by sarcosineoxidase. C-P, being a complex multienzyme structure with
different subcellular localization of proteins, was only available for studying in intact cells due to its
inevitable inactivation after the disruption of biomass.

O. anthropi GPK3 and Achromobacter sp. MPS12A demonstrated an uncommon trait among known
decomposers of GP by metabolizing the herbicide completely without the accumulation of stable or toxic
intermediates. Therefore these strains may be used for development of new technologies of microbial
remediation of soils after GP pollution. Mapping of GP metabolism pathways along with purification
and characterization of GP-oxidoreductase led to new insights on mechanisms of bacterial adaptation to

utilization of phosphonates and revealed the possibility of future development of enzyme-based methods s

of GP-contaminated wastewater purification. E—

The research was supported by Russian Foundation for Basic Research grant 09-04-00320 I—
I
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TEXHONOTIUN

YKOJIOTHYECKHI AHAJIN3 1 MOHATOPUHT TIOYBEHHOTO TTIOKPOBA U
MPUPOIHBIX BOJT YPOUHIIA CAJOXWHA IIEJh COUYMHCKOTO HAIIMOHAJTBHOT O
TTAPKA (HIT)

Creikuna E.H.L, [IlekyTheB A.C.!
Hayunsbie pykoBoguteau: I'epacuna JI.A. 'Ckubenko B.B. ?
Hayunbie koucyabTanThl: KoBajienko JI.A.2, Kpyunuuna H.E.?

Donod pazsumust IKoI02UYECcKo20 mypusma «/lepcy Yzanay,
TVBP I'OY L]O Ne 422 «Ileposoy, > UDuOT MOHU (TY), SUDD PXTY um. /.. Menoeneesa

CounHckuii HarmmonanbHbiii mapk — onuH u3 nepBbix HIT Poccun, 310 0c000 oxpaHsemast mpupoaHast
teppuropusi PO, coznannas B 1983 rony. B nensx 3amuTsl 0c000 0XpaHAEMBIX TPUPOAHBIX TEPPUTOPHIL
OT HEeONMaroNpUATHBIX AHTPOMOTEHHBIX BO3IEHCTBUI Ha MPUJIETAIONIUX K HUM y4acTKaX 3eMJIH U BOAHOTO
IPOCTPAHCTBA HEOOXOJMMa B HACTOSIIEe BpeMs KOMIUIEKCHAs cHcTeMa HaONIOEHUH 3a COCTOSHHEM
OKpY>Karolen cpeibl, OIIEHKHU U MPOTHO3a U3MEHEHUI COCTOSIHUSI OKPY>KaIOIel CpeIbl O] BO3IEHCTBUEM
MPUPOTHBIX M AaHTPOIIOTEHHBIX (PaKTOPOB.

B pamkax 5okanbHOrO MOHMTOPWMHTA M aHajdu3a OKpYy)KawolleWd cpeabl ObLI0 BBIOPAHO YpOUMIIE
Canoxuna mens Counrckoro HII, ynanennoe Ha 9 km ot JlazapeBckoro paitona ropona Coun. Jlannas
paboTa sBIseTCS MPOAODKEHHEM HAy4YHBIX HCCIEAOBAaHUM ydallluxcs B 00JacTH aHajin3a MOYBEHHOTO
MIOKPOBAa Ha KaTaJla3HYI0 aKTUBHOCTb, IPOBOAMMBIX Ha JaHHOU Teppuropuu 3umoi 2008 u BecHoi 2009
roga. B urone 2010 roga B paMkax Hay4HO-MCCIEAOBATEIBCKON SKCIEIUIINM IIIKOJILHUKOB, MPOBOAUMOMN
@oHIO0M pa3BUTHS dKoJormueckoro Typusma «Jlepcy Vzana» m agmunuctpanueii Coumnckoro HII,
npu QpuHaHCOBOM moanepxkke doHma HEKOMMEpPUYECKHX Mporpamm «JIuHacTus», CTaio BO3MOKHBIM
MPOJOIKUTH JajbHEHIIee N3yueHne IOYBEHHOTO TTOKPOBA, a TAKkKe MPUPOJIHBIX BoJ ypouunia CajgoxuHa
IeTb.

[enpro paboTHI SIBIISETCS H3YUCHHE BO3MOXKHOTO BIUSHUS JUTUTEIHHOTO aHTPOIIOTEHHOTO BO3ICHCTBUS
Ha OMOJIOTUYECKYI0 aKTUBHOCTH IMOYBEHHOTO TTOKPOBA, MOHUTOPUHT MOYBBI HA KaTajla3HYH aKTUBHOCTH,
aHaJIU3 MOYBBI HA COJIEPKAHUE TSIKEIBIX METAJIJIOB U IPYTUX MOJUTIOTAHTOB, KOMIUIEKCHBINA aHAJIA3 BOJHBIX
00bekToB ypounia Canoxuna menb Counnckoro HIT.

JU1st TOCTHOKEHHSI TOCTABIICHHOM 11eIM OBUIH PELIeHBI CIeIYONINe 3a/1auu:

OT60p MOUBEHHBIX IPOO € UCCIETYEMOI TEPPUTOPUN

MonuTOpUHT Mpo6 MOYB Ha KaTala3Hy aKTUBHOCTh Ta30METPUUECKUM METOJIOM,

Omnpenenenre KUCIOTHOCTH MOYB MOTEHIIMOMETPUYECKUM METOAOM

AHanu3 npo0 MoYB Ha COAEPIKAHUE TSHKENBIX METAJUIOB U JIPYTUX MOJUIFOTAHTOB METO/IaMH aTOMHOM
aacopbuuu, K- ciekrpomeTpun, sKUIKOCTHOM Xpomarorpaduu

OT60p MpoO BOJBI, TPOOOIIOATOTOBKA

AHanu3 1poO0 BOABI METOJAOM KOMIUIEKCHOM TOTEHIIMOMETPHH, KOHAYKTOMETPUUYECKUM U
(hOTOMETPUIECKUM METOIaMU

Pacuer 3B (unaekca 3arpsa3HEHHS BOJHBIX CPE)

AHaJM3 COCTOSHUS MMOYBEHHOTO MOKPOBA UM MPUPOAHBIX BoJ ypouuia CamoxuHa mienb COUnHCKOTO
HIL.

B xome wccnemoBaHW MOXHO 3aKJIIOUUTB, YTO KCCIEAYEeMBl IIOYBBI OONIAAIOT BBICOKOU
(dbepMeHTaTUBHOW aKTUBHOCTBIO, CBUAETEILCTBYIONIEE O HOPMAIBHOM (PYyHKIMOHHPOBAHHE MOYBEHHOM
OMOTBI, O CITOCOOHOCTH MOYB K CAMOOYMILEHUIO OT Pa3HOTO pojia 3arpsA3HSIOIINX BEIIECTB.

Ha ocHoBe momydeHHBIX JaHHBIX [0 aHANU3y MPUPOAHBIX BOJ JAHHOW TEPPUTOPHHM MOXKHO ClEaTh
BBIBOJI, YTO HCCIIEAyeMbIe BOTHBIC OOBEKTHI COOTBETCTBYIOT TPEOOBAHUSM XO3SHCTBEHHO-ITUTHEBOTO U
PBI00-X0341ICTBEHHOTO Ha3HAYCHHUS.

KoHTpOITb COCTOSTHUS OKPYIKAFOIIEH CPE/IbI U 3aIUTa OT aHTPOTIOTEHHBIX 3arpsi3HeHui: yueo. [locooue.
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/ JI.A. Koanenko, A.K. Makapos, B.T. Mensenes, B.B. Ckubenko. — M.: U3znarensckuii nom MOU, 2009.
—448 c.: n.

JLT. babymkuna, JI.A. Kosanenko, O.II. HeepoBa, B.I. CynakoB «buosornueckasi akTUBHOCTh
KOMITOHEHTOB arpoOHOre0IIeH030B KaK [TOKa3aTellb aJal TAIlH SKOCUCTEM K aHTPOIIOTEHHOMY 3arpsI3HEHHIO.
— ExarepunOypr: Monorpadus, 2008. — 292 c.

ENVIRONMENTAL ANALYSIS AND MONITORING OF SOIL AND NATURAL WATERS
TRACTS SADOKHIN GAP SOCHI NATIONAL PARK (NP)

Work done: Stykina E.N.. Schekutev A.S. - State educational institutions (SEI) education center
(EC) Ne 422 «Perovor, 11 «A» class;

Fund the development of ecological tourism «Dersu Uzalay.

Supervisors:

Gerasina L.A. - Environmental Engineer, deputy director for Training Educational Work (TEW)
State educational institutions (SEI) education center (EC) Ne 422 «Perovo».

Skibenko V.V. —candidate of technical sciences, assistant professor of environmental engineering
and safety of the Moscow Power Engineering Institute (Technical University)

Scientific advisory:

Kovalenko L.A. - doctor of biological sciences, professor of environmental engineering and safety
of the Moscow Power Engineering Institute (Technical University)

Kruchinina N.E. - doctor of chemical sciences, professor of Environmental Engineering Depart-
ment, D.I. Mendeleyev University of Chemical Technology. ®

Sochi National Park - one of the first NP in Russia, it is specially protected natural territory of the
Russian Federation, established in 1983. For the protection of specially protected natural areas from
adverse human impacts on adjacent plots of land and water space is necessary in the present complex
system of observation of the environment, assessment and prediction of environmental changes caused by
natural and anthropogenic factors.

As part of the local monitoring and analysis of the environment has been chosen tract Sadokhin gap
Sochi NP, remote at 9 km away from the Lazarev District of Sochi. This is a continuation of research
students in the analysis of soil cover on the catalase activity conducted in the area in winter 2008 and
spring 2009. In July 2010 as part of the scientific research expedition students, the Fund’s development of
eco-tourism «Dersu Uzala», and Sochi administration of NP, with financial support from noncommercial
programs «Dynasty», it was possible to continue further study of the soil cover, as well as natural water
tracts Sadokhin gap.

The aim of the work is study of possible impact of long-term human impacts on the biological activity
of soil cover, monitoring of soil catalase activity, soil analysis for heavy metals and other pollutants, a
comprehensive analysis of water bodies of Tracts Sadokhin gap Sochi NP.

To achieve this objective the following problems have been solved:

-Selection of soil samples from the study area

-Monitoring of soil samples on the catalase activity gasometric method

-Determination of soil acidity by potentiometric method

-Analysis of soil samples for heavy metals and other pollutants by atomic absorption, infrared -

spectroscopy, liquid chromatography —
. . |
-Water sampling, sample preparation —
|
|
I
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-Analysis of water samples using an integrated potentiometric, conductometric and photometric
methods

-Calculation of the index of water pollution

-Analysis of soil and natural waters tracts Sadokhin gap Sochi NP.

During the research we can conclude that the studied soils have high enzyme activity, indicating that
normal functioning of soil biota, the ability of soil to natural purification from all sorts of pollutants.

Based on data obtained by analysis of natural waters of the territory, we can conclude that the investigated
water bodies meet the requirements of domestic water and fish for household purposes.

1. Environmental monitoring and protection from anthropogenic pollution: a tutorial. /L.A. Kovalenko,
A K. Makarov, V.T. Medvedev, V.V. Skibenko .- Moscow: Publishing House of MPEI - 448 pages.
[lustrations.

2.L.G.Babushkina, L.A. Kovalenko, O.P. Neverova, V.G. Sudakov, «Biologically active components
agrocoenosis as an indicator of adaptation of ecosystems to anthropogenic pollution .- Ekaterinburg:
Monograph, 2008.- 292 c.

HOBBINEHUE 39O®EKTUBHOCTHU CIIOCOBOB BUOPEME/IUALIUN
HE®TE3ATIPS3HEHHBIX TOYB

CeutenoBa I.!, Ctposena f1', I'pagosa H.b.2, Cmupnosa B./I.2, Bposanosa T.!, Tperxn U.!
"Vuusepcumem Auna Eeéancenucma Ilypxune ¢ Yemoe na Jlabem, ghaxynemem oxkpysicaroweti cpeovl,
Yemove nao Jlabem 3132/7, 400 96, Yexus

’Poccutickutl xumuko-mexnonoeudeckutl ynusepcumem um. [.1. Menoeneesa,

Mocksa, Muycckas na. 0.9

AHanu3 pe3ynbTaroB MCCIEJOBAaHUM M IMPAKTUYECKOTO INPUMEHEHHs CIoco00B OuopeMenuanuu
HedTe3arps3HEHHBIX MMOYB MOKA3bIBACT, YTO NOBbIMIEHHE 3()(HEKTUBHOCTH OHOpEMEANAH BO3MOXKHO
Ha OCHOBE CTUMYJIMPOBAaHUS a0OPUI€HHOW MUKPO(MIOPHI B 3arpsA3HEHHBIX I0YBaX, €€ B3aMMOJEHCTBUS
C MHUKpPOOHBIMHM KOMIIAPTMEHTaMH OWOIIpernaparoB, a TaKKe NpU yaydlleHUH (GopMbl OHompenapara,
o0ecreunBaoIeii MPOJIOHTUPOBAaHHYIO €r0 aKTUBHOCTB. Llenb HacTosmeld paboThl — UCCIIEA0BATh POJIb
aboOpUTreHHOW MHKPOQIOPHl MPU KCHOIH30BAHUM METOIOB ayrMEHTAIMU JAJsi OMOpeMeIHallui CBEeXe
HedTe3arpsI3HEHHBIX TTOYB U BIUSHHUE TEXHOJIOTHYECKOM popMbI Orornpenapara Ha 3 HEeKTUBHOCTh OUUCTKH.
B kauectBe KpuTepHeB oleHKH 3(h(HEKTUBHOCTH pEMEINAIIMH UCTIOIb30BaIH METOABI (PUTOTECTUPOBAHUS
(Triticum sativum), OworectupoBanus (Daphnia magna) WM KOTMYECTBEHHOE OIpeaesieHne yObUIH
yIIIeBOAOPOIOB. Pe3ynbraTblccie 0BaHU TOKa3aIn, YTO CAMOOYUILAIOIIAs CHOCOOHOCTh HATUBHOM TOYBBI
OT YIJIEBOZAOPOOB BBIILIE 110 CPaBHEHUIO cO cTepuiibHOM Ha 30-35% mo mokasarensiMm OMOTECTUPOBaHUS,
CTENEHb CHUYKEHUS YIIIEBOJOPOOB B [I0YBAX, COOTBETCTBEHHO, cocTaBisia 75% u 15%. DddexkruBHocts
Ouonpernapara B BUJIE CyCIICH3HHU KJIETOK, IPU BHECEHHH B KoimdyecTBe 107 Ki/T TIOYBBI, B HATUBHOMW [TOYBE
6bu1a Ha 20% BeILIE, yeM B cTepuiibHON. Hanbonbimas 3¢ dexTuBHOCTS Ouopemenualyu Obljia OTMEYeHa
IIpY UCIIOJIb30BaHUM IIpernapara B BUJE UMMOOMIN30BaHHbBIX KJIETOK Ha TOpde, a TakkKe IpU BHECCHUU
TEPMUYECKH MHAKTUBUPOBAHHBIX KJIETOK Ouonpenapara. IIpu 3ToM Kj1lacc OMacHOCTH MOYBbI CHUKAJICS C
III o IV, a crenenp cHUKEHUA YIIIEBOAOPOAOB 85%, UTO CBUJIETEIBCTBYET O CTUMYIUPYIOIEM BIUSHUU
abopUreHHO MUKPOQIOPHI U JIETKOJOCTYIHBIX OPIraHUYECKUX COeIMHEHUN Ha 3(h(h)eKTUBHOCTH CIIOCOOOB
ayrMEHTAallUN.
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IMPROVING OF THE EFFICIENCY OF BIOREMEDIATION METHODS OF OIL-
CONTAMINATED SOIL

Irena Swietoniova', Jarmila Strolena', Nina B. Gradova?, Veronika Smirnova?,
Tat’jana Brovdyova', Josef Trogl'

[Faculty of the Environment, Jan Evangelista Purkyné University in Usti nad Labem,
Krdlova Vysina 3132/7, 400 96 Usti nad Labem, Czech Republic

’D.Mendeleyev University of Chemical Technology of Russia, Moscow

A series of bioremediation methods based on the stimulation of indigenous microflora, augmentation,
phytoremediation, etc. were developed. Knowledge about the function of indigenous (autochthonic)
microorganisms in contaminated soils and its interaction with microbial compartments of biologics, as well
as improving the forms of biological product that provides prolonged activity of microbial components is
important for improvement of the efficiency of bioremediation methods.

In this work we aimed to investigate the role of indigenous microflora in the application of augmentation
techniques for bioremediation of contaminated soils and the influence of technological forms of biological
products on the purification efficiency. Fytotoxicity (7riticum sativum), bioassay (Daphnia magna) and
decrease of the concentration of hydrocarbons were selected as the criteria for evaluation of the effectiveness
of remediation processes.

The results showed that the self-purification ability of the native soil polluted by petroleum hydrocarbons
was higher than self-purification ability of sterile soil by 30-35%. The degree of reduction of hydrocarbons
in the soil was 75% and 15% respectively. The effectiveness of application of the biological product in
the form of the cell suspension (107 cells / g soil) in the native soil was 20% higher than in the sterile
soil. Biological product in the form of cells immobilized on peats as well as the application of thermally
inactivated cells were the most effective in bioremediation process. In these variants of the experiment
the hazard class of the soil after remediation process decreased from III to IV and the degree of reduction
of hydrocarbons was 85%. These data demonstrate the stimulating effect of indigenous microflora on
the microorganism of biological product, as well as the stimulating effect of readily available organic
compounds on the hydrocarbon activity of indigenous microflora and can be used for improvement
bioremediation methods.

IMMI'MEHTOOBPA3YIOLIASA CITIOCOBHOCTbDb I'PUBHBIX U30JIATOB BBIAEJEHHBIX
N3 SKCTPEMAJIBHBIX 30H Y3BEKUCTAHA

Tammnynaros JK.JK., Kapumosa ®@.A., Pacynosa I.A., Py3ueBa /.M., I'ynamosa T.I.
100128, Vzoexucman, Tawxenm, yn. A.Kaowvipu, 75, Hncmumym muxpobdbuonocuu
e-mail: imbasru@uzsci.net

UccnenoBanne skcTpeMOGUILHON MUKPOOUOTHI TIPEICTABIISIET OCOOBI MHTEPEC B Y30EKHCTaHe, Te
NPEBATHPYIONIMMHA PETHOHAMH SIBIISIOTCS BBICOKOTOPHBIE W ITYCTHIHHBIE 30HBI, B KOTOPBIX HMPUPOIHBIC
(aKTOpbI CIIOCOOCTBYIOT Pa3BUTHIO SKCTPEMO(DUIBHBIX KYJIBTYp MHKpOOpraHu3mMoB. OcoOblii nHTEepec
K 3THM MHUKPOOpPraHHW3MaM B IOCJIEIHHE TOJbl OOYCJIOBIEH MX CHOCOOHOCTBIO K MPOAYLUPOBAHUIO
YHHUKAJIbHBIX CO€AMHEHHH, (PyHKIIMOHUPYIOIIUX B SKCTPEMAJIbHBIX YCIOBUAX. K uncity Takux coeinHeHHH
OTHOCSTCS (DEPMEHTBI, MPOSBISIFOIINE AKTHMBHOCTh B JKECTKUX YCJOBHUSAX (ITTOBBIIICHHAS/ TIOHMKEHHAS
KHACJIOTHOCTh CpPE[Ibl, IMOBBIIICHHAS/TIOHM)KEHHAsI TeMIIeparypa), ITUTMEHTBI U Jpyrue (GU3H0IOTHIeCcKH
AKTUBHBIE COCTMHEHHMS.

C uenpio BBISBICHUS aKTHBHBIX MPOIYIEHTOB MUTMEHTOB HAMH OBLIT MPOBEACH CKPUHHUHT MECTHBIX
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HITAMMOB MUKPOOPTaHU3MOB, BBIJICJICHHBIX U3 Pa3IMYHbIX IKTPEMAaJIbHBIX 30H Y30€KHCTaHa.

[IpoBeneHHbIN aHATN3 BbIAEIEHHBIX U3 130 MOYBEHHBIX O0pa3llOB TPUOHBIX H3OJIATOB, MO3BOJIWI
otobparb 46 mTamMMoB TpuOOB, pacTyux npu 10% KOHIIEHTpAIMK COMN U 15 mMTaMMOB pacTyIIUX MPU
temneparype 45-50°C, obnaaaronmx crocoOHOCThIO K CHHTE3y BBICOKUX KOHIICHTPAIM BHEKJICTOYHBIX
MUTMEHTOB.

B pesynprare ananmsa rajoTOJEpPaHTHBIX H30JIATOB HanOoliee WHTEPECHBIM oOKazaics obpasell,
BBIZICJICHHBIA W3 TI0YBbl HaBowiickoii 007acTH, XapaKTepU3YIOIMIMICSI WHTCHCHBHOW OOpI0BOMA
nurmeHTanue. [1lo Mopdonoro-KynpTypaibHbIM MPU3HAKAM KyJIbTypa oTHeceHa B poxy Penicillum, Tlo
CHEKTpPY HOIVIOLIEHUS MUTMEHT wTamma Penicillum sp. oTHocuTcs K aHTouuanam (510 Hm).

Cpenu TEepMOTOJIEPAHTHBIX TPUOHBIX H30JIATOB BbIIEICH oOpasen; W3 pusocdepsl pacTeHUs
Kamkanapeunckoit obnmactu. [To mMopdonoro-kynsTpanbHbIM MPU3HAKAM KyIbTypa OTHECEHa K POAY
Fusarium. Tlo ciexTpy MOTJIOLICHUS BBICICHHBIN MUTMEHT OTHOCATCA K KcanTopminam (410 Hm).

COBOKYNHOCTh TMOJYYEHHBIX JAHHBIX CBUICTENBCTBYET O TOM, 4YTO CpEId HCCIEA0BAHHBIX
TaJIOTOJIEPAHTHBIX M TEPMOTOJEPAHTHBIX TI'PUOHBIX M30JSTOB €CTh IITAMMBI C JOCTaTOYHO BBICOKOM
CIIOCOOHOCTBIO K CHHTE3y M HAKOIUICHWIO THUTMEHTOB Pa3IMYHOM MPUPOJIBI, KOTOPHIE SBISIOTCS
MEPCIIEKTUBHBIMU O0bEKTAMH HCCIICIOBAHMS MEXaHU3Ma MUTMEHTOO0PAa30BaHUS.

PIGMENT SYNTHESIZING ABILITY OF FUNGI ISOLATED FROM EXTREME ZONES OF
UZBEKISTAN

Tashpulatov J.J.. Karimova F.A., Rasulova G.A., Ruzieva D.M., Gulyamova T.G.
Institute of microbiology, Tashkent, Uzbekistan, 100128, imbasru@uzsci.net

Study of extremophilic microbial community represents a special interest in Uzbekistan, where
prevailing regions are deserted and highland zones, which environmental factors promote to development
of extremophilic microbial cultures. Special interest to these microorganisms is stipulated by their ability
to produce unique compositions functioning in extreme conditions (enzymes expressing activity in acid/
alkali medium or at high/low temperature, pigments and other physiologically active compounds like
these).

A screening among indigenous fungal strains isolated from different extreme zones of Uzbekistan
was conducted aiming a selection of active pigment producers. Forty six fungal trains growing at 10%
NaCl and fifteen fungal strains growing at 45-50°C, which were capable to synthesize high concentrations
of extracellular pigments, were selected as result of conducted analysis of 130 fungi isolated from soil
samples.

The most interesting sample among halotolerant isolates was a fungal strain characterized by intense
bordeaux pigmentation, which was isolated from soil of Navoyi region. The culture was preliminary
identified as Penicillum sp. according to morphological and cultural features. The pigment produced by
this strain according to absorption spectrum relates to anthocyanins (510 nm).

Another fungal strain isolated from plant rhizosphere growing in Kashkadarya region was the most
interesting among thermotolerant fungi. The culture was preliminary identified as Fusarium sp. according
to morphological and cultural features. The pigment produced by this strain according to absorption
spectrum relates to xanthophyll (410 nm).

Obtained data testifies that there are fungal strains with high ability to synthesis and accumulation of
pigments of different nature among studied halotolerant and thermotolerant fungal cultures. Some of them
represent certain interest in study of mechanism of pigment synthesis.
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TEPMUYECKASI JETPAJALIASI BHOTIOJIMMEPA — IMOJIN-3-TUAPOKCUBY TUPATA B
BOJIE

Teprounnas 10.B.. HIuopsesa JI.C., [Tonos. A.A.
Huemumym ouoxumuyeckoul huzuxu um. H-M. Dmanysns Poccutickoii akademuu Hayx,
119334, 2. Mocksa, yn. Kocvieuna, 4

[Tomm-3-runpokcudytupar (I1I'b) — npoxykr mukpoOuonorudeckoro cuHrte3a. I[II'b coBMecTum ¢
OpPraHu3MOM YeNIOBEKa, HETOKCHUYEH M 00Ja1aeT (PU3UKO-MEXaHUIECKIMHU XapaKTePUCTUKAMH, ONM3KUMH
k III1. Yto0 nomydars OuoaerpagupyemMbie KOMIO3UIMOHHBIE MaTepualsl ¢ [1I'b u cBecTn kK MUHUMYMY
HKOJIOTUYECKHH ymiepO, He0OX0IUMO 3HATh 3aKOHOMEPHOCTH TEPMOpPa3pyIICHUS] U OKUCIICHUS, BIUSHHIE
Y®, y — uznyyeHusi, BOJbI.

B nannoii pabore uccnenosan nporecc Boponornomenus [1I'b u onpeneneno, yto monumep odnamgaer
mastoii ruipoduisHOCThIO. [Tpu T=20 °C cTeneHb BOAOMOIIONIECHHS COCTaBHIa 0KOJI0 2 %o. JI71st CpaBHEHMS:
Ta xe BennunHa s cmecu 50:50 (ITI'b — CK3II) cocraBuna 14%.

[Tpu u3yyennu TepMuyeckoii aerpamamuu B Boge mpu T=20 u 90 °C moka3aHo, 4TO MpH KOMHATHOMR
temneparype nocie 40 CyTOK BO3AEHCTBHSA HE MPOMCXOAUT 3HAYUTEIBHBIX M3MEHEHUH CTPYKTYpPHBIX
napameTpoB (o manueiM MK-crekrpockornuu u JICK). ITocne 24 u Beimepkku B Boge mpu T=90 °C
HaOmonaercss m3mMeHenne B MK-cnekrpe B oOmactu 3300-3600 cm!, B KOTOpPOH HAXOAATCS MOJOCHI
MOTJIOIIEHUS BaJICHTHBIX KoJieOaHuii cBOOOAHBIX U cBsA3aHHbIX OH— 1 H—- rpynn. OnTudeckas miIoTHOCTh
nojiockl 3430 cm! yBenmnuuBaercs ¢ 0.46 no 0.63. Tlocie 43 41 BO3meHCTBHS BOIABI NIPU TEMIIEPATYpPe
HAOIOaeTCsl 3HAYUTENBbHOE YIIUpeHHe Mmojockl 1720 cm!, 4To CBUAETENBCTBYET 00 0Opa3oBaHHU
pa3znooOpaszueix rpymm ¢ C=0 cBsa3smu. 3aMeTHO moMyTHeHue obpasna. [Ipu manpHelinem Bo3nelcTBUN
M3MEHEHUS B CTPYKTYPHBIX TapaMeTpax ObUTH ellle 3HaunTenbHee. ClaenyeT OTMETUTD, YTO TPH OKUCICHUN
KUCIIOPOIOM Bo3ayXa Takux namenenuii mpu T=90 °C 3a takoe e Bpemst He IIPOUCXOIHUT. TakuM 00pa3om,
noka3ano, uto I1I'b o6nanaer B Manoi ruipo@uiIbHOCTHIO; TEpMUYECKas Jerpajalus B BOE 3HAUUTEIBHO
YCKOPSIETCSI C MOBBILIEHUEM TEMIIEPATYyPHI.

THERMAL DEGRADATION OF MICROBIAL POLYESTER POLY(3-HYDROXUBUTYRATE)
IN WATER

Tertyshnaya Yu.V.. Shibryaeva L.S., Popov A.A.
Emanuel Institute of Biochemical Physics, Russian Academy of Sciences,
ul. Kosygina 4, Moscow, 119334 Russia

Poly-3-hydroxybutyrate (PHB) is the polyester of bacteria origin. This microbial polymer has properties
similar to petrochemical based thermoplastics (PP, for instance) and is completely degradable in natural
environments. To obtain the composite materials based on PHB it’s necessary to know an oxidation
mechanism, water absorption, UV and vy effect.

This work is concerned with the study of PHB water absorption and thermal degradation in water. Water
absorption was studied at T=20 °C and water absorption degree was obtained about 2%, in comparison to
50:50 (PHB — EPR (ethylene-propylene rubber)) blend, where water absorption degree was 14%.

Thermal degradation of PHB in water was studied at T=20 u 90 °C. There were no structural changes
after 40 days at T=20 °C (according to DSC and IR-spectroscopy). After 24 hours in water at T=90 °C
one can see some changes at 3300-3600 cm™!, where vibrations of OH— u H— groups take place. Optical
densities of the band of 3430 cm™! increased from 0.46 to 0.63. After 43 hours the shape of the peak at 1720
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cm! had significant changes.
Thus, PHB has a low water absorption degree; thermal degradation of PHB is accelerated by temperature
of water.

IMOUCK BUOATEHTOB JIJISI TPEJIOTBPAIIIEHUSA TOCJEACTBUIA
AI'POTEXHOI'EHHOI'O 3AT'PA3HEHUA BUOTOIIOB ITIOYB

Bammyaunn JL.P., Cemenon J.U., Yepnos A.H., Crenanos B.U., Tpemacos M.S1.
«Dedepanvrulil yeHmp MoKCUKON02ULEeCKOU U paOUaAyUOHHOU Oe30NACHOCMU HCUBOMHBIXY
(OI'Y « ®I]TPE-BHUBH»)

420075, Poccus, e. Kazanv, Hayunwiii 20podox-2

Kak u3BecTHO, MUKPOCKONIMUYECKHE TPUOBI UTPAIOT HEOLIEHUMYIO M0 3HAYEHUIO OMOJIOTUYECKYIO POJib
B mpupoze. [Iurasch MEpTBBIMU OCTaTKaMU PACTEHHMI M KUBOTHBIX, IEpeBapUBas UX, OHU YYaCTBYIOT
B HENPEpHIBHO COBEPIIAIOLIEMCSI KPYyrOBOpPOTE OPraHMYeckoro BellecTBa MHouBbl. Ho B pesynbrare
AKTUBHOTO AHTPOMOTEHHOTO BO3JCHCTBUS HA TOYBY, YCHIICHUS XUMHU3alUM W OOBOIHEHHUS paHee
3aCyIUIMBBIX PalilOHOB, HEPALIMOHAIBHOIO MPUMEHEHUS PETYISITOPOB pOcTa, (YHTUIUI0B, TECTUIIHIOB,
OMOJIOTMYECKNX CpPEACTB 3allUThl W KOPPEKTOPOB HMMMYHHOTO CTaryca pacTeHHH MPOUCXOTUT
Cepbe3HOE HApYIICHHUE 3KOJIOTMYECKOTO paBHOBECHUSI U BOZHUKHOBEHHUE BCe O0Jiee OMAcHBIX MPOSBICHUI
MOPAKEHHOCTU PACTCHUN MHUKPOCKOMMHMYECKUMH Tpudamu. Bece 3TO MpUBOIUT K YCUTICHUIO TOKCHTEHHBIX
CBOMCTB MOCJENHUX U B JaJIbHEHIIEM YBEIMYMUBAET PUCK 3arps3HEHUs MPOIOBOJILCTBEHHOIO CBHIPhS HUX
MeTtabonmuTamu (2). YCTaHOBJICHO, YTO MAKCUMAIILHOE COACPKAHNE SKOTOKCUKAHTOB B TIOYBE, MPUBOIUIIO
K BBICOKOMY COJIEp KaHHI0 HeMaTo/ 1 TpuOoB poxa Fusarium(1).

Cy1ecTByeT MHOXKECTBO pa3pabOTOK MO BO3ACHCTBUIO HA MUKPOOHBIE COOOIIECTBA IS YIIyUIICHUS
MUKpoOuoIieH03a. B HacTosiiee BpeMs NepCcreKTUBHBIM HAIIPaBJICHUEM B PEIICHUU IPOOIEMbl CUUTACTCS
pa3pabotka Oe3omacHbIX M d(PPEKTUBHBIX OHONIOTHMUYECKHUX MpPErnaparoB i OOpbOBI ¢ TOKCUTCHHBIMHU
rpubamu. s momyuenus 3pQexkTuBHBIX pa3pabOTOK MPUOOpETaeT BAXKHOCTh M3yYCHHE MEXaHHU3MOB
OTIPEICTISIONIUX UX CTIOCOOHOCTh MHTUOMPOBATh Pa3BUTHE TOYBEHHBIX (PUTOMATOTECHOB.

B cBsi3u ¢ 3TUM nIpoBeZIeHHbIE HAMU CKPUHUHIOBBIE CCIIEI0BAaHUS YKA3bIBAIOT HA TO, YTO MHOXKECTBO
MUKpPOOPranusMoB (E. coli, Staphylococcus aureus, Salmonella typhymurium, Bacillus subtillis), koTopbie
o0nagaii aHTarOHUCTUYECKUMH CBOMCTBAMU MPOTHB TOKCUTEHHBIX MUKpoOMUIETOB (Penicillium,
Fusarium, Aspergillus) mMoryT ObITh OTOOpaHBl Ui JadbHEWIIEro WCCIIEAOBaHUS OWOAreHTOB IS
yAYYIIEHUS. MUKPOOHUOIIEHO3a ITOYBHI.

1. Banuynnun JI.P. BiausiHue 5KOTOKCHKAHTOB Ha 3arpsi3HEHUs arpoIpoLyKIIMH TOKCUYHBIMHA IpuOaMu
/ JI.P. Banuymnun u ap. // CoBpemennas mukonorus B Poccun. - T.1.-M., 2010. - C. 188-189.

2. Bamuynnun JI.P. Ilpodunaktika Mukotokcuko3oB / JI.P. Banuymnun, A.U.Cepreitues, A.B. lBanoB
// BecTHUK BoeHHO-MeuIIMHCKOM akanemuu. — Cankt-IlerepOypr, 2008. - Ne 3 (23). - C. 201

3. Pabora npomuwia Ha yyactue B koukypce HAUPUT
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SEARCH OF BIOAGENTS FOR PREVENTION OF CONSEQUENCES OF
AGROTECHNOGENIC POLLUTION OF BIOTOPES OF SOILS

L.R. Valiullin, E.J. Semenov, A.N. Chernov, V.I. Stepanov, M.Y. Tremasov
Federal Centre for toxicology and radiation safety of animals

As it is known, microscopic mushrooms play a biological role invaluable on value in the nature. Eating
the dead rests of plants and animals, digesting them, they participate in continuously made circulation
of organic substance of soil. But as a result of active anthropogenous influence on soil, strengthening
of chemicalixation and irrigation before droughty areas, irrational application of regulators of growth,
fungicides, pesticides, biological protection frames and proof-readers of the immune status of plants there
is a gross infringement of ecological equilibrium and occurrence of more and more dangerous displays
plants microscopic mushrooms. All it leads to strengthening properties of the last and further increases risk
of pollution of food raw materials their metabolites (2). It is established that the maximum maintenance in
soil, led to the high maintenance of nematodes and mushrooms of sort Fusarium (1).

There is a set of workings out on influence on microbic communities for microbiocenosis improvement.
Now a perspective direction in a solution of a problem working out of safe and effective biological
preparations for struggle against toxicogenic mushrooms is considered. For reception of effective
workings out gets importance studying of mechanisms defining their ability to inhibit development soil
thytopathogenic.

In this connection spent by us screening researches specify that set of microorganisms (E. coli,
Staphylococcus aureus, Salmonella typhymurium, Bacillus subtillis), which possessed opposing properties
against toxicogenic mushroom(Penicillium, Fusarium, Aspergillus) can be selected for the further research
of bioagents for improvement of a microbiocenosis of soil.

CAJIMIUIATTUAPOKCHUIIA3ZA U EE POJIb B BUOJAEI'PAJALIUU ITAY:
BBIIEJIEHUE, XAPAKTEPUCTUKA, IPUMEHEHUE

Baacosa E.I1.
Tynvcxuii eocyoapcmeerntulil yuusepcumem, 2. Tyna, np. Jlenuna, 0. 92

3arpsi3HeHUE OKpY’Karollel cpeabl HePTEMPOIYKTaMH pacTeT ¢ KaxabM rogoM. [lonunuknuyeckue
apomarnueckue yrineBoaopossl (ITAY), Bxomsmue B coctaB HepTH, SBISIFOTCS KpallHEe TOKCUYHBIMU IS
JKUBBIX Oprann3MoB. OCHOBHYIO pOJib B UX JErpajallid UTpaloT MUKpOOpraHusmbl. Mcmonb3oBaHue
MUKPOOPTaHU3MOB JUISI OYUCTKH OKPYXKAIOMIeH cpeapl TpeOyeT M3ydeHus WX KaTabolMYecKux myTeH, a
TaKk)Ke KIIIOYEBBIX (DEPMEHTOB, KaTATH3UPYIOUINX IECTPYKIHMIO MOUTIOTAHTOB. OIMH U3 MEPBBIX IIAroB
B OHWozerpasalud apoMaTU4eCcKUX COCIUHEHHWA — BBEIACHHE THIAPOKCHIIBHBIX TPYIMI B apOMAaTHYECKOE
KoJb10. CanuuuIaTTuAPOKCHIIa3a - OJUH W3 KIIOUeBbIX (epMeHTOB nerpagauuu [1AY, otHOCuTCS K
MOJIKIIacCy (pIIaBUHCOEPIKAIIMX MOHOOKCHTEHA3 (THAPOKCHIIA3) M KaTATH3UPYeT ACKapOOKCHINPOBAHUE
Y OIHOBPEMEHHOE THAPOKCUIIMpPOBaHue canuiuiara B mpucytcTsun HAJIH, npuBoasiiiee k 06pa3oBaHUIO
KaTexoJia.

Pa3paborana cxema O4HCTKH (pepMeHTa CaIUIMIATTUIPOKCUIIA3hI, BKIIIOUAIONIAs HOHOOOMEHHYIO,
ruapodoOHyI0 xpomatorpaduio u renb-¢puisTpanuio. Camuuunarruapokceniasza mramma P fluorescens
142NF(pNF142) Opl1a BIZieIeHa U OYHUIIIEHA JI0 TOMOT€HHOTO COCTOSTHMS. MccneoBaHbl KHHETHUECKUE 1
KaTaJIuTU4YeCKHe CBOCTBa pepmenTa. [lokazaHo, 4To epMEHT COCTOUT U3 OJTHOU CyOhEeTUHUIIBI Pa3MEPOM
46 xJla n obmamaeT MWUPOKOH CyOCTPaTHOM CIEUUM(PUUHOCTBIO K PasIM4YHBIM KceHoOmoTukam; K|, 1mo
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camunnary 1 HAJIH cocrasmsitor 1,3 MM, 1 9,9 MKM. YcTaHOBIIEHO, YTO aKTUBHOCTDH (PEpPMEHTA 3aBUCUT
OT THUIIA U MTOJIOKEHUS 3aMECTUTES B MOJIEKYJIe caiummiara. McecnenoBana posib CaIUIAIATTHAPOKCHIIA3BI
B MoauduKanuu 2-ruapokcudenasut-1-kapOoHOBOM KUCI0Th. DeHa3UHBI — MPUPOIHBIE AHTHOMOTHKH,
BBIJIETISIEMBIC PU30CPEPHBIMI MUKPOOPTaHu3MaMu. OUUIIICHHBIN (ePMEHT MOKET ObITh UCIIOIB30BAH ISt
co37aHus1 OMOCEHCOPOB.

Paboma noooepocana @LI1 «Hayunvie u HayuHo-nedazoeudeckue Kaopvl UHHO8ayuoHHou Poccuuy na
2009-2013 200v1» (I'K Ne 02.740.11.0296, I'K 11976)

SALICYLATE HYDROXYLASE AND ITS ROLE IN PAH BIODEGRADATION:
PURIFICATION, CHARACTERIZATION, APPLICATION

Vlasova E.P.
Tula state university, Tula, Lenina av., 92

Environment pollution by petroleum products increases every year. Polycyclic aromatic hydrocarbons
(PAH)ingressed oil are extreme toxic foralive organisms. Microorganisms play basic role in their degradation.
Application of the microorganisms for environment remediation requires study of degradation pathways of
pollutant and key enzymes catalyzed their degradation. One of the first steps in the aromatic compounds
degradation involves introduction hydroxyl groups in the aromatic ring. Salicylate hydroxylase is one of
key enzymes catalyzed PAH degradation. The enzyme relates to flavin monooxygenases (hydroxylases)
and catalyzes the hydroxylation and simultaneous decarboxylation of salicylate to catechol in NADH
presence.

Salicylate hydroxylase purification plan including ion-change chromatography, hydrophobic
interaction chromatography and gel-filtration were developed. Salicylate hydroxylase of P. fluorescens
142NF(pNF142) were isolated and purified to homogeneous condition. Kinetic and catalytic properties
were studied. It has been shown that the enzyme consists of one unit size 46 kDa and exhibits a broad range
of substrate specificity to different xenobiotics. Salicylate K|, were 1.3 uM and NADH K, were 9.9 uM. It
were established that enzyme activity depends of substituent type and its position in salicylate molecular.
The role of salicylate hydroxylase in 2-hydroxyphenazine-1-carboxylic acid modification were studied.
The phenazines are natural antibiotics secretted by rhizosphere microorganizns. The purified enzyme can
be used in biosensors creation.

The current study has been performed under the federal program’Research and Scientific-and-
pedagogical Personnel of Innovative Russia for 2009-2013 " contracts 02.740.11.0296 and P976.
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KAHETUYECKHWUE ITAPAMETPbI ®EPMEHTATUBHOM PEAKIIUW, TPOTEKAIOIIEN
B BUOPELENITOPHOM DJIEMEHTE, IOJTYYEHHOM UMMOBWJIN3AIIMEN KJIETOK
GLUCONOBACTER OXYDANS B IIVIEHKY HA OCHOBE ITOJIMBUHHNJIOBOTI'O CIIUPTA,
MOIUPUIINPOBAHHOI'O N-BUHNUJIIIUPPOJIMTOHOM

IOnuna H.10., Acyasn JL./1., Apasnos B.A., ®unarosa H.M.
Tynvckuti cocyoapemeennviil yuusepcumem, 300600, e. Tyna, np. Jlenuna 92.

depMeHTaTUBHbBIE PEAKIIMH, JeKallie B OCHOBE OMOCEHCOPHOI0 aHaIM3a, Yallle BCEro MOIYMHSIIOTCS
o0mMM 3aKOHAM Karajau3a, HO BCIEACTBHE CIIOKHOCTH COCTaBa W CTPOCHHUS KIIETOK, SIBIISIFOTCS
MHOTOCTaIMHHBIMU TIpolieccamu. Ha mporuiecc nporekanusi (PepMEHTATUBHBIX PEaKUuil BIMSIIOT pa3HbIE
(dakTophl, TakMe KaK: MHTHOMPOBAHWE W aKTUBaIUs cyOcTpatoMm, pH cpemsl, Temmeparypa, Mpoiecchl
nuddy3un uepes KIETOUHY0 MEMOpaHy | T.II.

Jiss  HaxoXJeHUs KUHETUYECKUX IMapaMeTpoB (EPMEHTATUBHBIX pPEaKIMi TPOTCKAIONINX B
ouopernenitope B paboTe HCMONB30BAIM aHAIM3 HadalbHBIX CKOpocTed mo Muxasmucy — MboHTeH.
BrlsiBiIeHME CKOPOCTHONIPEAETAIONIEH CTaluu IPOBOJMIM 110 METOMKE ONMMCAaHHOM B KHure O.TépHepa
«buoceHcopbl: OCHOBBI U MPUITOKEHUS.

B xauectBe HOCUTENS 1711 UMMOOWIHM3auu Kietok Gluconobacter oxydans ncnoib30Baliv MJICHKY Ha
OCHOBE MOJIMBUHUIIOBOTO CIIUPTA, MOAU(DUIHPOBAHHOTO N-BUHUIMHPPOIHIOHOM.

B pabote mocTpoeHbl 3aBUCHMOCTH OTBETOB CEHCOpPA OT KOHIICHTPAIMH JIByX CYOCTPATOB: ITIOKO3BI
U TaHona. V3 maHHBIX 3aBUCHMOCTEH HalJeHbl KHHETUUYECKUE MapaMeTpbl (JepMEHTATUBHBIX PEaKLUH,
TaKHe KaK KaXyIIasicsi KOHCTaHTa MuxXasnnca 1 MaKCUMaJIbHAsi CKOPOCTh (PePMEHTATUBHON PEaKITHH.

[Toka3zaHo, 4TO JUMHUTHPYIOIIEH CTaJuel mpolecca MPH KOHIIEHTPAIMSAX 3TaHONA U IIIOKO3BI OT
0,0150 mo 0,2000 mmons/am?* siBisieTcst uddy3ust cyocTpara yepes MmeMOpany. B o6mactu 0osiee BEICOKHX
kouteHrparmii (ot 0,2500 g0 8,2500 MMos/IM®) CKOPOCTh PEAKIMK OMpeacisieTcs: pepMeHTaTHBHBIMH
IpOIIECCaMHU.

Paboma evinonnena 6 pamxax ghedepanvrotii yenesoii npoepammul « Hayunvie u Hayuno-nedazocuyeckue
Kaopwl unHosayuouuou Poccuuy na 2009-2013 20061 (cockonmpaxm Ne 02.740.11.0296).

KINETIC PARAMETERS OF ENZYMATIC REACTION IN BIORECEPTIONAL ELEMENTS
OBTAINED BY IMMOBILIZATION OF CELLS GLUCONOBACTER OXYDANS IN A
PELLICLE BASED ON POLYVINYL ALCOHOL, MODIFIED N-VINYLPYRROLIDONE

Yudina N.Y., Asulyan L.D., Arlyapov V.A., Filatova N.M.
Tula State University, 300600, Tula, Lenin Avenue 92

Enzymatic reactions based on biosensor analysis, often follow general laws of catalysis, but due to the
complexity of composition and cell structure they, are multistage processes. Different factors influence
enzymatic reactions process, such as: inhibition and activation of substrate, pH, temperature, diffusion
processes through the cell membrane, etc.

The analysis of initial velocities of Michaelis — Menchi was used to find the kinetic parameters of
enzymatic reactions in bioreception. Identification of velocity-determining stage was carried out by the
method described in the book by E. Turner, “Biosensors: Fundamentals and Applications.”

A pellicle based on polyvinyl alcohol, modified N-vinylpyrrolidone was used as a carrier for
immobilization of Gluconobacter oxydans cell.

We plotted the sensor response on the concentration of two substrates: glucose and ethanol. Kinetic
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parameters of enzymatic reactions were found from associationes the data are found, such as the apparent
Michaelis constant and maximum velocity of enzymatic reaction.

It is shown that the velocity-limiting stage of the process at ethanol and glucose concentration from
0,0150 to 0,2000 mmol/dm? is the diffusion of substrate through the membrane. At higher concentrations
(from 0,2500 to 8,2500 mmol/dm?) the velocity or the reaction is determined by enzymatic processes.

The work was carried out under the federal program “Research and scientific-pedagogical personnel
of Innovative Russia” for 2009-2013 (State contract Ne 02.740.11.0296).

MEXAHW3M HAYAJIbHBIX CTAIUMI JECTPYKIIMA BUOPA3JIATAEMBIX
MATEPHUAJIOB HA OCHOBE NOJIMCAXAPUJIOB U CUHTETUYECKUX ITIOJIMUMEPOB

3o1oB K.A. MouanoBa A.E., Cmupnos B.®., Cmupnosa JI.A., [IBeposa H.E.
T'OY BIIO «HuoicecopoOdckutl 20cy0apCcmeenHblil yHugepcumen
um. H.U. Jlobauesckozoy, 603950, Huxxcnuii Hoeeopoo, np. [acapuna, 23

JlJis mOHMMaHUsT MEXaHW3Ma OMOAETpalallid Ba)KHO PAcCMaTPHUBATh HE TOJBKO SKOJOTUYECKUE U
(GU3M0T0r0-0MOXUMUYECKHE (PaKTOPBI JAHHOTO MPOIIECCa, HO M XUMUYECKYIO IIPUPOY CAMOTO TIOJIMMEpa,
MPOAYKTOB €ro pasioxkeHus. KOMIIEKCHBIN MOAXOM K BBISBICHHIO 3aBHUCUMOCTH CIOCOOHOCTH (CO)
MIOJIMMEPOB K OMOMECTPYKIIMH OT MX CTPYKTYpPBI, COCTaBa M MOJICKYJSIPHOW MAacChl C IMPHUBICUYCHHEM
COBPEMEHHBIX METOI0B UCCIICIOBAHMUS, TO3BOJIUT PACIIUPUTH IPEICTABICHUS 0 ONOKOHBEPCHH TOJIUMEPHBIX
KOMIIO3UTOB ¥ C()OPMYIIMPOBATH OCHOBHBIE IPUHIIHITHI CO3/IAaHHSI MATEPUAIIOB C PETYINPYEMbIM BpEMEHEM
OMOpa3IoKeHUsT Ha OCHOBE IMOJIMMEPOB BHHUIIOBOTO psiia B KOMIIO3UIIMU UX C MPHPOAHBIMU. Llenpro
HACTOSIIETO UCCIICIOBAHHUS SIBJISUIOCH M3YUYEHUE MEXaHU3MOB HauaIbHBIX CTAIUH IECTPYKIIUH KOMITO3UITHIA
Ha OCHOBE MPHUPOTHBIX IMOJIMMEPOB Kjlacca MOTUCAXapHI0OB (XUTO3aHA, Kpaxmalla) U CHHTETUYECKUX
MOJIMMEPOB BUHIIIOBOTO psijia (TIOMMETHIIAKPHUIIATOM, TTOJIMAKPIIIAMHJIOM, TIOJIMAKPHIIOHUTPHIIOM ).

Ha npumepe Onok- W MPUBUTHIX (CO)IOIMMEPOB XWUTO3aHA C METHJIAKPUIATOM IOKA3aHO, YTO B
IPOIIECC JCCTPYKIMU BOBJICKAIOTCS CHHTETUYECKHE ()PAarMEHThI MaKpOIIeTel, 0 YeM CBHUIIETEILCTBYET
TPEXKpPATHOE CHUKCHHE HMX MOJICKYISPHOW MAacChl M TaJieHHue (PU3MKO-MEXaHMYECKUX XapaKTEPUCTHK
IUICHOK (CO)momMepoB. MoJeKyisipHasi Macca CHHTETHYECKOTO IOJIMMepa OKa3bIBaeT CYIIECTBEHHOE
BIMsIHME Ha Ouogerpamanuio Matepuana. CylIecTByeT ONTUMAIBHOE 3HAUYCHUE MOJEKYISIPHOM
Macchl cuHTeTHYeckoro mnosmmepa (4,0%105 - 6,0%105) mpu koTopoM MOMXKET OBITh JOCTHUTHYTO
CO3/1aHMe KOMITIO3UIIMOHHOTO MaTepuaia, MOJHOCThI0 Ouomerpamupyemoro. llomydeHHbIE pe3ylbTaThl
CBHUJICTEJICTBYIOT O TIEPCIIEKTUBHOCTH CO3MaHUSI THOPHIHBIX TPUPOIHO-CHHTETUYECKHX MOJIMMEPOB
XUTO3aHa U Kpaxmala ¢ KapOOIICTTHBIMU MOJTMMEPaMU C BBICOKUMU (PU3HKO-MEXaHUUECKUMH CBOWCTBAMU
U PEryJIMpyeMbIM BpeMEHEM OnopaznoxkeHus. Paboma evinonnena npu punancosoti nooodepaiicke npoexma
ABIII Ne 2.1.2/1056 u @LII Ne 02.740.11.0683.
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THE MECHANISM OF THE INITIAL STAGES OF THE DESTRUCTION OF THE
BIODEGRADABLE MATERIALS BASED ON POLYSACCHARIDES AND SYNTHETIC
POLYMERS

K.A. Zotov, A.E. Motchalova, V.F. Smirnov, L.A. Smirnova, N. E. Tsverova
Nizhney Novgorod State University after N. 1. Lobatchevsky,
Gagarin Avenue, 23/5, 603950, Nizhney Novgorod

To gain a better understanding of the mechanism of biodegradation it is important to consider not
only ecological, physiological and biochemical factors of the process (temperature, oxygen, humidity,
the aggressive metabolites of microorganisms), but also the chemical nature of the polymer itself
and the products of its decomposition. The question of the role of the molecular mass the copolymer
and the length of its synthetic fragments is under discussion. The latter plays an important role in the
organization supramolecular structures of the polymer, the formation of crystal zones, active centres for
enzyme adsorption. The assertion of the correlation between the ability of copolymers to biodistruction
and their structure, composition and molecular mass can be done with by means of a comprehensive
approach involving contemporary analysis methods (physical-mechanical, analytical and rheological),
which will enable to enlarge the knowledge of bioconversion of polymer materials and to formulate the
essential principles of the design of the materials with biodestruction time control on the basis of vinyl-raw
polymers combined with natural ones. The purpose of the given research is to study the mechanisms of the
initial biodegradation stages of the compositions based on natural polysaccharides (chitosan, starch) and
synthetical vinyl-raw polymers (polymethylacrylate, polyacrylamide, polyacrylonitrile).

As it is shown with the example of block and grafted (co)polymers of chitosan with methylacrylate,
the process of destruction involves synthetic macrochain fragments which can be seen from the triple
molecular-mass reduction and the decrease of the physical and mechanical characteristics of polymer mats.
Molecular mass of the synthetical polymer is an essential influence on material biodegradation. There is
an optimal molecular mass of a synthetical polymer (4,0*105 - 6,0¥105) which can provide the design
of a completely biodegradable material. The experiment result testifies a perspective of the design of
hybrid natural-synthetical chitosan and starch polymers with carbon-chain polymers with high physical-
mechanical properties and biodestruction time control. The research is subsidised by ADPP Project
(Analytical Departmental Purposeful Programme) Ne 2.1.2/1056 & FPP (Federal Purposeful Programme)
Ne 02.740.11.068 .
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IIYBJINKALIUHN
PUBLICATION

BUOIIPENTAPATBI « BAKOMJI-KZ» JIJISI OYUCTKHA HED®TE3ATPSI3SHEHHBIX ITOYB

Ailitkeasauesa C.A., @aiizynuna J.P., Kypman6aes A.A., Caganos A.K., Ay3zosa O.H.
PI'TI « Mncmumym mukpobuonoeuu u supyconroeuu» KH MOH PK,
Pecnyonuxa Kazaxcman, 050010, 2. Anmameot, yn. bocenbaii bameipa, 103

3arpsizHeHue MoYB HEPTHIO U HE(YTEMPOTYKTAMHU B HACTOSIIICE BPEMS SIBIIICTCS aKTyallbHOM MPoOIeMoit
st Kazaxcrana. Dxonoruyeckuil yuiep0 OT 3arps3HeHHs MOYB YIIIEBOIOpOJaMu He(pTH BechMa BEIHK
— OT CHWKCHHS KadyecTBa TIOYBBI JIO BBIBOJIA 3€MENh U3 CEJIBCKOXO3SICTBEHHOTO oOopota. [ToaTomy
He(Te3arpsi3HeHHbIe TOYBBI 0053aTENbHO MOAJEKAT PEKYJIbTHBAIMHM, a HA 3aKIIOYUTENLHOM JTare -
OuopeMeuanuu.

[IpoBeneHbl MOJENbHbBIE SKCIIEPUMEHTHI MO O4YMCTKe MoYBbl ¢ 5 U 10%-HBIM copepxaHueM HedTu
OakTepuaIbHBIMU U OaKTEPUATHLHO-APOXKIKEBBIMUA ACCOIMAIMSIMH. Pe3ynbTarhl MoKa3alid, 4To depes 2
Mecsla Mocjie UX WUHTPOAYKIIMHM B TOYBY colepkaHue Hedtu cHuzminoch Ha 59,8-63,8% u 49,2-55,6%
COOTBETCTBEHHO. [Ipy 3TOM YBENTUYHIIOCH KOJIWYECTBO MHUKPOOPTAHU3MOB Pa3HBIX (PU3UOIOTHICCKUX
TPy, MOBBICUIACH (JepMEHTATUBHASI AKTUBHOCTh U MHTEHCUBHOCTBD JIbIXaHUS MTOYBHI.

Ha ocHOBe akTUBHBIX acCOLMAIUN HEPTCOKHUCISIONUX MUKPOOPTAHU3MOB Pa3padOTaHbl MpenapaTsl
«bakoitn-KZy. [ToneBple ucnbiTanus Ha MmecTopokiennu baituynac (3anagasiii Kazaxcran) mokasanu ux
3¢ GEKTUBHOCTH MPU OHOpEeMeTuaIiy 3arpsi3HeHHOH mouBbl. Cofepxanue HedTH 3a 2 MecsIa CHU3WIOCh
Ha 73-81%. B ecTecTBEHHBIX YCIOBUAX CTENEHb AecTpyKunu HedTu coctaBuia 31 %.

[IpoBeneHHBIC XUMUYECKHE aHATN3BI HeTe3arpss3HEHHBIX TT0YB rosinroHa « West Dalay mokasanm, 4to
1ocJie BHECEHHsI OMOMpEenaparoB MPOU30IIIa OYUCTKA MOYB OT HePTH ¢ dpdekTuBHOCTHIO Oonee 70% 3a
onH MecsIl. B 00paboTanHO# oYBe BO3pOCIIa YUCIEHHOCTD YITIEBOIOPOJOKHUCIISIOMINX, OJTUTOTPOPHBIX,
HEJUTIONO030JIUTUYECKUX, ACHUTPUPUIUPYIONINX, a30T(MUKCUPYIOIIUX MUKPOOPTaHW3MOB. DTH JaHHbBIE
KOCBEHHO TIOATBEPKAAIOT (D (HEKTHBHOCTH OMOpEMeTNAIIMOHHBIX MEPOTIPUSITHIA.

BIOPREPARATIONS «BACOIL-KZ» FOR REMEDIATION OF OIL POLLUTED SOILS

Aytkeldieva S.A., Faizulina E.R., Kurmanbaev A.A., Sadanov A.K., Auezova O.N.
Institute of Microbiology and Virology, Kazakhstan, 050010, Almaty, Bogenbai batyr str., 103

Pollution of soils by oil and mineral oil is now an actual problem for Kazakhstan. The ecological
damage from pollution of soils by oil hydrocarbons is rather great - from decrease in quality of soil to a
conclusion of the land from an agricultural turn. Therefore the oil polluted soils necessarily are subject of
re-cultivation, and at the final stage - bioremediation.

Model experiments on remediation of soil with 5 and 10% oil content by bacterial and yeast-bacterial
associations are made. The results have shown that 2 months after their introduction into the soil content
of oil decreased by 59.8-63.8% and 49.2-55.6% respectively. The quantity of microorganisms of different
physiological groups has thus increased, enzymatic activity and intensity of soil respiration has raised.

Preparations “Bakoyl-KZ” are developed on the basis of active associations of oil-oxidizing
microorganisms. Field tests on the deposit Baychunas (Western Kazakhstan) have shown their effectiveness
in bioremediation of contaminated soil. Oil content has decreased by 73-81% for 2 months. In natural
conditions, the degree of oil degradation has made 31%.
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The carried out chemical analyses of the oil polluted soils of range «West Dala» have shown, that
after entering of biological products there was a clearing of soils of oil to efficiency more than 70 %
for one month. In the treated soil the number of hydrocarbon-oxidizing, oligotrophic, celluloselytic,
denitrifying, nitrogen-fixing microorganisms has increased. These data indirectly confirm the effectiveness
of bioremediation.

N3YYEHMUE IMTPOIECCA METAHOBPA3ZOBAHUA C HCITIOJIb3OBAHUEM ACCOIIMALIMA
METAHOBPA3YIOIINX BAKTEPUM

AaumoBa b.X.. MaxcymxanoB A.A., [lynaroa O.M, Tombaes LII.A, Apunos T.®.
Hncmumym muxpoobuonoeuu AH PY3,
yi. A.Kooupuii 76, e. Tawkenm 100128, V36exucman, e-mail: balimova@list.ru

HccnenoBanus acconanuii MeTaHoOpa3yomux 0akTepuil v Ux (PepMEHTHON CUCTEMBI, Y4aCTBYIOLIIX
B IIPEBPAIICHUSX PACTUTENbHBIX U dKUBOTHBIX OTXOJ0B B OMOra3 B KaYeCTBE aJbT€PHATUBHBIX HCTOYHUKOB
SHEPTUU AKTyaIbHO.

Ilenp wuccnenoBaHusl MoOJyyeHUE OMOrasa C HCHOIb30BAHMEM AaCCOIMAMM METaHOOpa3yHOIINX
OakTepui.

UccnenoBanwms mpoBoauiau B 10 1 0nopeakTope B aHAIPOOHBIX YCIOBUSAX, B TeueHUE 48 cyToK. OOBEKTOM
UCCIICIOBAHUS CIYXHJa cOaJaHCUPOBAHHAS aCCOLMAIMS METaHOOpa3yIoUMX OakTepuil, MOIydyeHHas B
MpoIriecce MOCeI0BaTeIbHOT0 COpakuBaHusl HaBo3a KpyrnHoro poratoro ckota (KPC) B me3oduibHbIX
ycnoBusxX ¢ oOpa3oBanueM Metana 55-60%.

YcTaHOBIIEHO, YTO KOHIICHTpaIus Oeka B cOpakuBaromiei cucteme BapbupoBaiio ot 0.55 1o 3 mMr/mi.
Haubonee BricOKOE collep:KaHUe TITFOKO3bl HAOMI0IAN0Ch Ha 6 1 27 CyTKU (pepMEHTAIIMH B COCTABHIIO 55
u 46.2 Mxr/mi. KonmnuecTBo opraHM4YecKHX KHUCIOT B Iporiecce hepMeHTaluu yBEIUIMIOCh B 3.6 pasa.
OO6HapykeHO, 4TO HHTEHCUBHOE 00pa30BaHUE TUTPYEMbIX OPIaHUYECKHX KUCIIOT COIIACYIOTCS ¢ MUKaMH
HAKOILJICHU aneTara B (pepMeHTallMOHHOM cpefe. VccrenoBanus nmokasaiu, YTO CHUKEHHE COAEepIKaHUs
CO, B cOpakuBaroleld CUCTEME CONPOBOXKIATOCH MOBBILIEHUEM CONEPKAHUSA METAHA B TEYEHHU BCETO
nepuoja OpoKeHHUs.

B nunammke cOpaxuBanus KPC ompeneneHa 4HCIEHHOCTh PAa3MMYHBIX (PU3UOIOTUYECKUX TPYIII
MHUKPOOPTraHu3MOB. UHCIEHHOCTh MEUTIONOIIMTHUECKUX OakTepuii BapbupoBaiga oT 10° go 107 ki/m,
TOTIa KaK KOJIMYECTBO MeETaHOOpasyromux Oakrepuit cocraBimsuio 7.5x10* kin/miu. YcTaHOBIEHO, 4TO
YUCJICHHOCTh OakTepuil cemeiicTBa Enterobacteriaceae B cOpoxeHHoMm HaBo3e KPC cHmu3minoch Ha 4
nopsinka. Cpeau pa3inuyHbIX (PU3UOJOTUYECKUX TPYII aHA3POOHBIE aMMOHHU(DHUKATOPHI MO KOJUYECTBY
KJIETOK UMEJIH JIOMUHUPYIOIIUN XapaKTep.

B npouecce ucenenosanuii ycraHosieHa Koppensuus oOpasoanus kak CO, u auerara, Tak u
KOJIMYECTBO MeTaHa Mpu copakuBannu HaBo3a KPC.
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STUDY OF METHANE FORMING PROCESS BY UTILIZATION OF METHANE
PRODUCING BACTERIA ASSOCIATION

Alimova B.Kh.. Makhsumkhanov A.A., Pulatova O.M., Toshbaev Sh.A., Aripov T.F.
Institute of Microbiology Uzbekistan Academy of Sciences,
A.Kadiry str. 7b, 100128 Tashkent, Uzbekistan, e-mail: balimova@list.ru

Study of methane producing bacteria association and their enzyme system participating in plant and
animal wastes’ decomposition into biogas as alternative source of energy is actual.

The aim of this research is to produce of biogas by utilization of methane forming bacteria association.

The research was carried out during 48 h in anaerobic conditions using bioreactor with 10L of volume.
Balanced association of methane producing bacteria obtained during stepwise fermentation of cattle
manure in mesophylic conditions forming methane within content of 55-60% was served as subject of
investigations.

It was determined that protein concentration in fermented system varied from 0.55 to 3.0 mg/ml. The
highest content of glucose was observed in 6 and 27 days of fermentation and made up 55 and 46.2 mkg/
ml, respectively. Organic acids amount was increased 3.6 times during fermentation process. The research
showed that decreasing of CO, content in fermentation system accompanied with increasing of methane
content during all periods of fermentation.

Number of different microorganisms’ physiological groups has been determined in the rate of cattle
manure fermentation. The number of cellulolytic bacteria has been varied from 10° to 10’cells/ml, whereas
the number of methane producing bacteria was 7.5x10* cells/ml. It was established that the number
of Enterobacteriaceae in fermented cattle manure has been decreased for 4 orders. Among different
physiological groups anaerobic ammonificators had dominated by number of cells.

During performance of this research, a correlation between CO, and acetates formation and methane
amount was established in fermented cattle manure.

BUOIIPENIAPATHI JJISI CTUMYJISALIAA POCTA Y 3AIIIUTHI PACTEHUM OT
OUTOITATOI'EHOB

AcaandexoB A.X., ApuueB, M.U., byroposa U.A., ABuuena IL.b.
OAO «l'ocHUHcunmesbenoky, e. Mocksa, yn. Anexcanopa Condicenuyvina, 0. 27

B mocnennue rogpl BO BCEM MHUpE HIMPOKYIO MOMYISPHOCTh MPUOOPETH MPOIYKTHI OPraHMYECKOTO
3eMIIe[IeNs, BBbIPAllCHHbIE Ha I0YBaX, O3 MPUMEHCHWs XHMHKAToB. Bemyliee MecTo B cucTeMe
OpTraHU4YCCKOTO 3EMJICACIINA ITPUHAJICIKUT MI/IKpO6HBIM npemnaparamMm, CO3JaHHbIM Ha OCHOBC BBIACJICHHBIX
U3 TOYBBI MHUKPOOPraHM3MOB. JlaHHBIE MHKpOOHBIC Mpenaparbl He HapylIarT OanaHca MOYBBI, HE
HAKAIUIMBAIOTCSl B PACTCHUSAX M HE TOMAJAI0T B OPraHuM3M 4esnoBeka. Hapsity ¢ 3amuroil pacteHuid ot
pa3iIMYHBIX 3a00J€BaHMI, OHM BOCCTAHABIMBAIOT OalaHC MUKPO(AyHbI U MHUKPOMIOPHI MOYBHI, T.C.
BOCCTAHABJIMBAIOT €€ €CTECTBEHHYIO MUTATEIBHYIO CPEy.

Ha ocHOBe MpUpPOIHBIX MTaAMMOB OaKTEPHH, BBIIEICHHBIX U3 MOYB CEILCKOXO3IHCTBEHHBIX PaiiOHOB
MockoBckoii ob6mactu, Pseudomonas putida u Bacillus subtilis pazpaGoranst Ouornpenaparsl 1 TEXHOIOTHH
HOJTyYeHHsI OHONIPEnapaToB Uil CTUMYJISILIAK POCTA U 3aLUTHI PACTCHUH OT (PUTOMATOICHOB ISl OTKPBITHIX

WESSSSSSSSS g 3aKpBITBIX TPYHTOB.
— VYCTaHOBIIEHO, YTO BCIICACTBHE BBIJACICHUS B Cpely CHAECPOPOPOB M BEHICCTB C aHTHOMOTHYECKON
messssss  AKTUBHOCTBIO OakTepun Pseudomonas putida u Bacillus subtilis momaBmsiror poct menoro psia
|

I
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(UTONMAaTOreHHbIX MHUKPOOPIaHU3MOB, TE€M CaMbIM, 3allylias pacTeHuss oT Oone3Hel. OTmeuanoch
CHIDKEHHE IOPaKeHHS TUI0IOBBIMHU THUJISIMH Ha si0s10He U rpyie Ha 10-15%, mopaxeHue moicoaIHeYHuKa
Oenoii, cepoil, CyXol M NeneJbHON THWISAMH B cpefaHeM Ha 25%., OTOIBUTAINUCH CPOKU MOSBICHUS
¢duTodTOpHI HA TOMATaX B yCIO0BUAX MOCKOBCKOM 001aCTH B cpeJHEM Ha 3 HeJelu.

bakrepun Pseudomonas putida u Bacillus subtilis okazanu monoxxurenbHOe BIMsHUE HA (HU3HUOIIOTO-
MOp(OJIOrHYECKUE MapaMeTphl U MPOAYKTUBHOCTh pacTeHUi. OTMEUanoch yBEIWYEHHUE MPOpPACTaHHS
U BCXOXECTH CEMSIH psifia OBOILHBIX KyJIbTyp B cpenHeM Ha 30% ( orypibl, TOMaThl, MOPKOBb, CBEKJIA).
VY ONBITHBIX pacTeHUN OBICTpee YBEIMUYMBAJIACh KaK Ha3eMHas 4acTh, TaK M KOpHEBas cHcTeMa, oOuias
MIPOAYKTUBHOCTh M KOHEUHAs] YPOXKAWHOCTh 110 CPAaBHEHUIO C PACTEHUSIMHU U3 KOHTPOJIbHOI cepuu. [Ipu
3TOM OTMEYAJIOCh COKPAIIEHNUE CPOKOB CO3PEBAHUS HA 2-3 HEENH U MOBBIIICHNE YCTOMUYUBOCTH ONBITHBIX
pacTeHul K 3acyxe.

BIOLOGICAL PREPARATIONS FOR GROWTH STIMULATION AND PROTECTION OF
PLANTS AGAINST PHYTOPATHOGENES

Aslanbekov A.Kh., Avchiev, M.I., Butorova I.A., Avchiev P.B.
OJSC “GosNllisintezbelok”, Moscow, UL. Alexander Solzhenitsyn, d. 27

Last years all over the world wide popularity was got with the products of organic agriculture grown
on soils, without application of chemicals. The leading place in system of organic agriculture belongs
to the microbial preparations created on the basis of microorganisms evolved from soil. This microbial
preparations do not break balance of soil, do not collect in plants and do not get in an organism of the
person. Along with protection of plants against various diseases, they normalize balance of microfauna and
microflora of soil, i.e. normalize its natural nutrient medium.

On the basis of natural bacteria strains evolved from soils of agricultural areas of the Moscow range,
Pseudomonas putida and Bacillus subtilis, developed biopreparations and technologies for reception of
biological preparations that used for growth stimulation and protection of plants against phytopathogenes
for the open and under glass soils.

It is positioned, that owing to excretion in medium of sideroforos and materials with antibiotic
activity, bacteria Pseudomonas putida and Bacillus subtilis depress propagation of many phytopathogen
microorganisms which led to protection of plants from illnesses. As a result of the researches it is revealed,
that biological preparations on the basis of Pseudomonas putida and Bacillus subtilis reduce attack of
apples and pears by rot on 10-15% and sunflowers by white, grey, ash grey and dry rot at the average on
25%. Also, the date of phytophthora appearance on tomatoes in Moscow range defered at the average on
3 weekes.

Bacteria Pseudomonas putida and Bacillus subtilis have rendered positive influence on physiologic-
morphological parameters and productivity of plants. The augmentation of intergrowth and germinating
capacity of seeds of some vegetable cultures at the average on 30 % (cucumbers, tomatoes, carrots, beet)
was marked. It was revealed, that at experimental plants faster increases terraneous and root parts, whole
productivity and final level of crop yield in comparison with plants from a control series. Thus reduction
of ripening time on 2-3 weeks and increase of plants drought stability was marked.
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BO3JEMCTBUE NOCTOSSHHOI'O U TIEPEMEHHOI'O MATHATHOT O ITOJISA HU3KOM
YACTOTbBI HA MUKPOOPI'AHU3MbI

Acnansin P.P., Ba6ycenko E.C.2, Tyanscknii C.B.%, KopoJes FO.H.!

I Mockosckuil 2ocyoapemeennviil ynusepcumem umenu M.B. Jlomonocosa,

buonoeuuecxuii paxynomem, 119899 Mockea, Jlenunckue copwt, 1, cmp. 12

? Poccutickuil Xumuko-mextono2uyeckuil ynusepcumem um. JI. M. Menoeneesa

125047 Mockea, Muycckas na., 9

e-mail: Ibabus@mail.ru men. (8-495)495-23-79; (8-495)939-25-87

3 Mockosckuii cocyoapemesennbtii ynueepcumem umenu M.B.Jlomonocosa, Qusuueckuil paxynvmem,
119899 Mocksa, Jlenunckue eopwt, 1, cmp.§

[To BompocCy BIUSHUS MarHUTHBIX IOJIEW HAa MHUKPOOPTaHM3MBI B JIUTEpAType HMEIOTCS BecbMa
IPOTUBOPEYNBBIE COOOIICHUS, PE3YAbTAaThl KOTOPBIX MOIVIM 3aBUCETh OT YCJIOBUHN BO3/ICHCTBHS, METOOB
UCCJIEJIOBAHUSA U APYTUX MIPUUKH.

Hamu uccnenopanocs Bo31eHCTBUE OCTOSIHHOTO ¥ IEPEMEHHOTO MAarHUTHOTO I10J11 HU3KOM 4aCTOThI Ha
MHUKPOOPTraHU3MbI, 0OUTAIOIIUE B TOYBE U BOIHOM cpene. OObeKTaMu UCCIIeOBaHUSI OBLIIN MPOKAPUOTHI —
akTUHOMULETHI Thermoactinomyces vulgaris n Streptomyces streptomycini ¥ 5yKapuOThl — OTHOKJIETOUHBIE
3enenble Bogpopociu Dunaliella tertiolecta wn Tetracelmis viridis. Bo3neiicTBue TOCTOSHHOTO MarHUTHOTO
nonst (IIMIT) nnnyxueit 1000 I'c Ha cniopel Th. vulgaris u S. streptomycini Ha TBEpIOW NMUTATEIBHON
cpele CHMUKAJO MPOLEHT NpOopacTaHusi, IO CPaBHEHUIO ¢ KOHTposieM, Ha 23% u 12%, cOOTBETCTBEHHO.
BospeiictBue IIMII Ha crnopsl, CyCIIEHIMpPOBaHHBIE B BOJAE, CHIXKAJIO IPOLIEHT IPOpacTaHus, IO
CpaBHEHHMIO C KOHTposeM, y Th. vulgaris Ha 11%, a'y S. streptomycini —ua 10%. Bo3aeiicTBue nepeMeHHOTO
marautHoro 1ois (ITeMIT) mpomermenHon gactotel 50 't m HanpsikerHocThIO ost H 1400 a/m Ha
MOCEBHOM MaTepuas OHOKJIETOYHBIX 3€JIeHbIX Bogopocinei D. tertiolecta v T. viridis B TedeHune 3-X 4acoB
N0Ka3aJ10, YTO YUCIJIO KJIETOK B KOHIIE CPOKA KYJIbTUBUPOBAHUS O OTHOLIEHUIO K KOHTPOJIIO COCTAaBIISUIO
98,5% u 95%, cootrBercTBeHHO. [locne 6-TH yacoB OONy4YeHUsS WHOKYISATA YUCIO KIeTok D. tertiolecta
cHmxkanock 10 31,7%, a 'y T. viridis npupoCT KJIETOK OTCYTCTBOBAJL.

MexaHusM BO3JEHCTBUS MAarHUTHBIX TOJIEH B HAcTosIIee Bpems J0 KOHIa He siceH. MccnenoBanue
CIOp aKTMHOMHIIETOB METOJIOM 3JIEKTPOHHOIO MapaMarHutHoro peszoHanca (OIIP) naer BO3MOXXKHOCTH
peAnonokuTh, uto IIMII crtocoO6CcTBYeT paspyineHuio koMiuiekcoB Mn?* u Fe?* ¢ koMmoneHTaMu KJIETOK.
HUccnenoBanne merogom OIIP kierok mHOKymsita Bomopocieit D. tertiolecta w T, viridis mocne 6-u 4yacoB
o6myuenust [1eMIT nokazano, 4To CyliecTBeHHbIE Pa3INyKs B KUHETHKE (DOTOMHIYIIMPOBAHHBIX OKHCIUTEILHO-
BOCCTAHOBUTENBHBIX MPEBPAILEHUI B ONBITHBIX 00pa3Lax M0 CPaBHEHHIO C KOHTPOJIBHBIMHU OTCYTCTBYIOT. Ha
OCHOBAHHH PE3YJIETATOB, OIYYEHHBIX METOJIOM CIIEKTPOCKOITUH BHYTPEHHETO OTPAKEHHSI MOYKHO TIPEATIONOKHUTD,
yro BozaercTare [1eMI1 Ha MHOKYIISIT HapyIaeT pernpoayKTUBHbIE CLIOCOOHOCTH KYJIBTYpBbI.

JlanbHeliee n3ydeHne OMOJIOTMYECKOTO AEWCTBUS MarHUTHBIX MOJIEH MO3BOIUT ToOYHEe 000CHOBATH
IPEEIbHO-I0IIyCTUMbIE YPOBHU OOIY4YEHMsI KUBBIX OOBEKTOB U JaTh HKOJIOTMUECKYIO OLIEHKY 3TOMY

dakropy.
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INFLUENCE OF A CONSTANT AND VARIABLE MAGNETIC FIELD OF LOW FREQUENCY
ON MICROORGANISMS

Aslanyan R.R.!, Babusenko E.S.%, Tulsky S.V.’, Korolev U.N.!

I M.V.Lomonosov Moscow State University, Biological Faculty
119899, Moscow, MSU, Leninskie Gory, h.1, bld.12

2 D. Mendeleyev University of Chemical Technology of Russia
125047, Moscow, Miusskaya sq., 9

3 M.V.Lomonosov Moscow State University, Physical Faculty
119899, Moscow, MSU, Leninskie Gory, h.1, bld.8

e-mail: lbabus@mail.ru, tel.: (8-495) 495-23-79; (8-495)939-25-87

On a question of influence of magnetic fields on microorganisms in the literature there are rather
inconsistent messages which results could depend from conditions of influence, methods of research and
other reasons.

We investigated influence of a constant (CMF) and variable (VMF) magnetic field of low frequency
on the microorganisms living in soil and the water environment. Objects of research were prokaryotic -
actinomyces Thermoactinomyces vulgaris and Streptomyces streptomycini and eukaryotic - unicellular
green algae Dunaliella tertiolecta and Tetracelmis viridis. Influence of CMF by intensity 1000 Gs on spores
Th. vulgaris and S. streptomycini on agar nutrient reduced germination, in comparison with the control,
on 23% and 12%, accordingly. Influence of CMF on suspension spores in water, reduced of germination,
in comparison with the control, Th. vulgaris on 11%, and S. streptomycini - on 10%. Influence of VMF
of industrial frequency 50 Hz and tension H 1400 on inoculum of green algae D. tertiolecta and T. viridis
within 3 hours has shown, that the number of cells at the end of cultivation in relation to the control made
98,5% and 95%, accordingly. After 6 hours of an irradiation inoculum the number of cells D. fertiolecta
was reduced up to 31,7%, and T. viridis the gain of cells was absent.

The mechanism of influence of magnetic fields now up to the end is not clear. Research spores
actinomyces a method of electronic paramagnetic resonance (EPR) enables to assume dispute, that CMF
promotes destruction of complexes Mn?*" and Fe*" with components of cell. Research by method EPR of
cells inoculum of algae D. tertiolecta and T. viridis after 6 hours of irradiation VMF has shown that essential
distinctions in kinetic photo induced oxidation-reduction transformations into pre-production models in
comparison with control are absent. On the basis of the results received by a method of attenuated total
reflection it is possible to assume, that influence VMF on inoculum violates reproductive abilities of culture.

The further studying of biological action of magnetic fields will allow proving maximum-permissible
levels of an irradiation of living objects more precisely and providing of ecological estimation to this factor.
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HTOMOIATOT'EHHBIN ITPEITAPAT 151 YHUUTOXEHUSA JUYUNHOK KOMAPOB —
NEPEHOCUYHUKOB OITACHBIX MHOEKITAM

ABuueB M.U., AciandexoB A.X., byroposa U.A., Apuuena II.b.
OAO «l'ocHUHcunmesbenoky, e. Mocksa, yn. Anexcanopa Condicenuywina, 0. 27

Boprba ¢ koMapamu Ha CETOMHSIIHUYN JICHb CTAHOBUTCS BXKHEUINICH 3aa49eil IS 3alUThl HAaCEeJICHUs
OT pa3JjMYHbIX U OYEHb OMACHBIX 3a00JIeBaHUM, IEPEHOCUUKAMU KOTOPBIX SIBIISIOTCS TaHHBIE HACEKOMBIE.
Bce 370 BBI3BIBaeT HEOOXOIUMOCTH B pa3padoTke HOBBIX 3(h(hEeKTUBHBIX CPeNCTB Ut OOPHOBI ¢ KOMapamu
Y KOHTPOJIS 32 UX YUCTICHHOCTBIO.

W3 npupoaHoro mMarepuaia ( morudmme HaceKoMble, 00pa3Iibl BOJIbI, TOHHBIE OTI0KEHUS, TPUOPEKHAST
Mo4Ba) ObUTH BBIJIEICHBI ITAMMBI KPUCTAIUI000Pa3yOIIUX OAIUILI, TI0 COBOKYITHOCTH MOP(OIOTHYECKHUX,
¢usnonornyeckux M OMOXMMHUYECKHX IPHU3HAKOB OTHECeHHbIX K BHay Bacillus thuringiensis. U3
BBIZICJICHHBIX IITaMMOB ObIT 0TOOpaH mTamMm Bacillus thuringiensis ceporun H-14, oGmanaroreit
WHCEKTUIUTHON aKTUBHOCTHIO B OTHOIIIEHUH JIMYMHOK KoMapoB Culex pipiens, Aedes aeqypti, Anopheles
messeae.

Ha ocHoBe qaHHOTO ImTaMMa YSHTOMONATOTEHHBIX CIIOPOBBIX OakTepuii Bacillus thuringiensis ceporun
H-14 pa3zpaboTtana TexHOJIOTHS MOTy4YeHHs Ouonpenapara s YHUYTOXKEHUS JTHUNHOK KOMapoB.

HccrnenoBanus MHCEKTUIIUIHON aKTHBHOCTH Iperapara MoKa3ald BBICOKYIO ero 3(deKkTuBHOCTh B
OTHOIIEHUH JIMYMHOK HEKOTOPBIX BHIOB koMapoB Culex pipiens, Aedes aeqypti, Anopheles messeae.

Tadauua 1. ToKCMYHOCTD Mpenapara B OTHOWIEHHH JUYMHOK HEKOTOPBIX BHI0B KOMAapOB.

Buner komapos LK, ( mn/n)
Culex pipiens 0,00003-0,00004
Aedes aeqypti 0,00002-0,000025

Anopheles messeae. 0,00006-0,00009

ENTOMOPATHOGENIC PREPARATION AGAINST LARVAS OF MOSQUITOS -
TRANSMITTERS OF HAZARDOUS INFECTION CONTAMINATIONS

Avchiev MLIL., Aslanbekov A.Kh., Butorova I.A., Avchieva P.B.
OJSC “GosNllsintezbelok”, Moscow, UL. Alexander Solzhenitsyn, d. 27

Struggle with mosquitos becomes today the major problem of population protection against various
and very hazardous diseases which are transmitting by this insects. All this necessitate development of new
effective means for extirpation of mosquitos and for control over their numerosity.

From a natural stuff (died insects, samples of water, ground deposits, riverside soil) have been secreted
strains of crystallogen bacillus, which are on set of morphological, physiological and biochemical
attributes related to kind of Bacillus thuringiensis. From the isolated strains have been selected strain
Bacillus thuringiensis, serotype H-14, which have insecticidal activity concerning larvas of mosquitos
Culex pipiens, Aedes aeqypti, Anopheles messeae.

On the basis of the yielded strain of entomopathogenic sporous bacteria Bacillus thuringiensis, serotype
H-14, developed the technology of producing the biological preparation against larvas of mosquitos.
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Researches of insecticidal activity of a preparation have shown its high efficiency concerning larvas of
some kinds of mosquitos Culex pipiens, Aedes aeqypti, Anopheles messeae.
Table 1. Toxicity of a preparation concerning larvas of some kinds of mosquitos.

Kinds of mosquitos LK., ( ml/l)
Culex pipiens 0,00003-0,00004
Aedes aeqypti 0,00002-0,000025

Anopheles messeae. 0,00006-0,00009

HOBBIIIEHUE IIJIOJOPOAUA TOUYBBI U 3AIIIUTA OT BETPOBOM DPO3UHA

Apuuesa IL.b., Byropoa U.A., ABunes M.U., Aci1anbexoB A.X.
OAO «l'ocHUHcunmesbenox», e. Mockea, yn. Anexcanopa Consicenuyvina, 0. 27

Ha cerogusimnuit aens 60 % 1ouB nopaeHsl 3po3ueH, T.€. KaXk bl TeKTap CyLIU B IO/ TEPSAET OKOJIO
40 ToHH mIoa0pOAHOM 3eMii. COBpEeMEHHBIE METO/IbI U TEXHOJIOTHH OOPHOBI ¢ 3p03uei He 00eCIeunBaOT
BOCCTAHOBJICHUSI IMUTATENIbHOM Cpelbl U CTPYKTYypbl MOYBbl. B cBsiz3u ¢ yem, mouck 3¢ ¢eKTuBHOI
AKOJIOTUYECKU YHMCTOM TEXHOJIOTHU 3alUTHI MOYBBI OT 3PO3UHU SIBJIAETCS OJAHOW W3 aKTyaJbHBIX 3a/1a4
COBPEMEHHOUN OMOTEXHOJIOTHH.

Pa3paborana TeXHOIOTHUS OBBIICHUS TI00POAHS TOYBHI U 3aIIUTHI OT BETPOBOM 3PO3UH, OCHOBAHHAS
Ha NMPUMEHEHUH CHELMAIbHO MOJATrOTOBICHHON cMecH OMOIOTMYeCKH aKTUBHBIX BellecTB. KoMIOHEHTH!,
BXOJSIIIME B COCTAB CMECH, SIBJISIOTCS KPYHNHBIMHU MPOMBIIIJIEHHBIMU OTXOJaMH, YTHIIM3ALUsl KOTOPBIX
ABJISIETCSL IKOJIOrnueckoil npodnemoit B Poccun. OCHOBHBIM KOMIIOHEHTOM CMECHU SIBJISIETCS] JIMTHUH -
OTXOJ] CIHPTOBOTO MPOU3BOACTBA. CBS3YIOLIMNA KOMIIOHEHT — AKTHBHBIM WJI OYMCTHBIX COOPYXEHHUM.
O6a KOMITOHEHTa CMECH yYacCTBYIOT B IIpOLECcCax I'yMyco0oOpa3oBaHUs U YAYUYIICHUS CTPYKTYpPbI IOUBBHI.
Kpome TOro, Ha MOBEpPXHOCTH MOYBBI CMECh 00pa3yeT 3alMTHBIN «IaHIHUPBY, KOTOPBIA 00ECIICUYnBACT
BETPOYCTOMUMBOCTH TOBEPXHOCTHU MOYBBI.

Nsydeno aeiicTBre, OKa3bIBAEMOE KOMITO3UIIMEH OMOIOTMUECKH aKTHUBHBIX BEIIECTB HA PA3HBIC THUIIBI
noyB: (OelHble TOYBBI, YMEPEHHO I'YMYCHbIE U CpEIHErYMYyCHbIE MOYBbI). [Ipu BHECEHHH KOMIO3ULIUU
OMOJIOrMYeCKH aKTUBHBIX BEIECTB B HCCIEAYyeMbIX 00pa3liax MOYBbI CO3/1ajach OMaronmpusTHas cpeaa
0o0WTaHusl TOYBEHHBIX MUKPOOPTaHU3MOB, YTO IIPUBEJIO K YBEITUUYECHUEIO O0IEro KOIMYecTBa OakTepuil u
rpuOOB B HUX JIO YPOBHS OOTaThIX TyMYyCHBIX 1o4B (~2,5 x10° ki1/r mouBsI). [Ipu 3TOM yBenHMUMBaIOCH HE
TOJILKO KOJMYECTBO, HO U pa3HOoOpa3zne MUKpOOpraHu3MoB. OTMeuanoch TakKe U3MEHEHUE CTPYKTYpPbI
00pa3110B 104YBbl. BHECEHHE B MOYBY KOMIO3UIIMN OMOJIOTMYECKH AKTUBHBIX BEIIECTB CIIOCOOCTBOBAIO
00pa30BaHMIO 3€PHUCTOU CTPYKTYPHI C BETUIHMHOM OT/ICTbHBIX KOMOYKOB- arperaroB 2-5 MM, 4TO YITy4IIIHAIIO
UX U BOJO- U BO3TyXONPOHUIIAEMOCTb.

VI Moscow International Congress BIOTECHNOLOGY: STATE OF THE ART & PROSPECT OF DEVELOPMENT March 21 - 25, 2011 81

® |



®

4
Bzo CEHLWA 6 | | BUOTEXHOJOTMA W OKPYHAIOLLASA CPEA

| Nt

INCREASING OF SOIL FERTILITY AND PROTECTION FROM WIND EROSION

Avchieva P.B., Butorova I.A., Avchiev M.I., Aslanbekov A.Kh.
OJSC “GosNllisintezbelok”, Moscow, UL. Alexander Solzhenitsyn, d. 27

Today about 60 % of soils are affected by erosion, i.e. each hectare of soil loses about 40 tons of fertile
land every year. Modern methods and technologies of erosion control do not provide renewal of a nutrient
medium and structure of soil. In this connection, search for effective pollution-free technology of soil
protection from erosion is one of an actual problem of modern biotechnology.

It is developed the technology of soil fertility increase and wind protection, based on application of
specially prepared admixture of biologically active agents. The ingredients of an admixture are large
industrial wastes, which salvaging is an ecological problem in Russia. The basic formulation constituent
is the lignin - a waste product of spirituous production. Binder - active silt from treatment plants. Both of
a components participate in processes of humification and enriching the soil structure. In addition, on a
surface of soil the admixture forms protective “shell” which provides wind-stability of soil surfaces.

The actionrendered by a composition of biologically active substances on different kind of soils is studied
(poor soils, moderately and medium humus soils). The addition of a biologically active composition in
investigated samples of soil created favourable medium for soil microorganisms that has led augmentation
of total bacteria and fungi in them up to a level of rich humus soils (~2,5 x10° kl/g of soil). Thus it was
enlarged not only quantity, but also a variety of microorganisms. Structural change of soil samples was
marked also. Addition into soil the biologically active agents promoted formation of grain structure with
magnitude of separate grain-aggregates of 2-5 mm, that has enriched their water and air permeability.

U3MEHEHUE HH®OPMAIIMOHHON U ®U3UYECKON YHTPOIINHU, KAK
XAPAKTEPUCTHUKA OKPYKAIOIIEN CPE/IbI, HA IPUMEPE MUKPOOPTAHU3MOB

Baodycenxo E.C.', Kopoaesa C.10.%, Aciansn P.P.2, Koposnes FO.H.2

I Poccutickuil xumuxo-mexnono2udeckutl ynusepcumem um. /|. M. Menoeneesa
125047 Mockea, Muycckas na., 9

’Mocrkosckuil 2ocyoapcmeennwiil ynusepcumem um. M.B.Jlomonocosa,
Buonoecuuecxuil ghaxynomem

119899 Mocksa, Jlenunckue eopwt, 1, cmp.12

e-mail: [babus@mail.ru men. (8-495)495-23-79; (8-495)939-25-87

B Hacrosiee BpeMsi TEPMUH «3HTPOIMSD IPUMEHSAETCS U B GU3UKE, U B TEOPUH UHPOpMaLuK. AHAIN3
UH(POPMAIIUN TIOpa3yMeBaeT YCTAHOBIEHUE CBS3€H MEXIYy COIEpKaHMEM 3HAHUS U PEeallbHOCTHIO,
T.€. OLIEHKy HMH(OpMalMOHHON sHTponuu. [IpmumHol, mopoxaaromeil mnosiBieHHe HH(POPMALMOHHOM
SHTPOIMHU B )KUBOM IPUPOJIE, SBISIETCSI HECOOTBETCTBUE BHYTPEHHUX 3aKOHOB Pa3BUTHSI CUCTEMBI 3aKOHAM
OKpy>Katolei ee cpenpl. s ycTpaHeHHs 3TOro cucTeMa U3MeHsieT 0OMeH MHpopMalueit co cpenoi, T.e.
IPOUCXOJUT aJalTaltsl, YTO PeATU3yeTCs Yepe3 MOBEPXHOCTHBIE CTPYKTYPhI KIETKH.

HccnenoBanmch KIETKH 3€leHBIX Bojopociedt Dunaliella tertiolecta w Tetraselmis viridis mocne
BO37elicTBUs MepeMeHHbIM MarHUTHBIM noJieM (I1IeMII) mpomeinienHoi yactoThl S0 1 M HANPSIKEHHOCTHEO
H 1400 a/m. JIns mociioiHON XapaKTEPUCTUKHA WHTAKTHBIX KJIETOK MCITOJIb30BAIIM METOJ CIIEKTPaIbHOTO
BHyTpeHHero orpaxkeHus (CBO). Ha ocHOBaHNN M3MEHEHMI CTENEeHU MPOCTPAHCTBEHHOM OpraHu3aluu
XMMHUYECKUX CBSI3eH MOJIEKY] OMOMOIUMEPOB B MOBEPXHOCTHBIX CTPYKTYpax KIETKH M B LIEJIOH KIleTKe
ObUIM TIOJYYEHBI JTaHHBIE 1O MH(POPMAIMOHHONW W (U3MUecKoi »HTpornuu. BosneicTByromuil ¢axrop
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BHEUIHEH cpelibl Ha )KUBbIE CUCTEMbl BBI3bIBAJI U3MEHEHHE IPaJueHTa MPOCTPAHCTBEHHOW OpraHu3aluu
KJIETOK, YTO U SIBJISJIOCH MHAMKATOPOM HM3MEHEHHsI COCTOSIHHMA OMocucTeMbl. V3MeHeHHe BO BpEeMEHH
XapaKTepU3yeT CKOPOCTh ITUX U3MEHEHUH.

Takum 00pa3oM, C MOMOIIBIO METO/A MOCIOHHOIO HEWHBA3UBHOTO aHajM3a ObLIM PacCMOTPEHBI
BO3MOYKHOCTH SHTPOIMUNHHOIO IMOJAX0/a JI SKCIpecc-Oonpe/esieHns CBOMCTB Ouocuctembl. Ilokazana
3aBHCHUMOCTb MEXJly COCTOSSHMEM OpraHM3Ma U pa3jIMuueM B COOTHOLIEHMM MEXAY IPOCTPAHCTBEHHOMN
OpraHu3alueil MOBEpXHOCTHBIX CTPYKTYpP M BCEHl KJIETKH, NMPUHIHUIHAIBHOE OTIWYHE MapaMeTpPOB HX
CHEKTPAIbHBIX XapaKTePUCTHK JI0 U MOCIE BO3ICHCTBHSI BHEIIHETO (hakTopa. YCTAaHOBJIEHO, 4TO y Oojee
YCTOMUMBOU K (haKTOPy BO3IEHCTBHS KYJAbTYpHI D. tertiolecta pa3Hulla 3HaYEHUH, XapaKTEPU3YIOIIUX
MH(POPMALMOHHYIO M (PU3UUYECKYI0 SHTPOIIUIO, OOJIblIe, YeM y MeHee ycToiuuBoi 1. viridis. OTo naer
BO3MOYKHOCTb OIIPENEsTh CTENEHb YCTOMYMBOCTH BCEH CHUCTEMbl W TPaHUIBl €€ aJanTallMOHHBIX
BO3MOXKHOCTEM.

VARIATION INFORMATION AND PHYSICAL ENTROPY, AS THE CHARACTERISTIC OF
AN ENVIRONMENT, ON AN EXAMPLE OF MICROORGANISMS

Babusenko E.S.!, Koroleva S.U.2, Aslanyan R.R.%, Korolev U.N.?
I'D. Mendeleyev University of Chemical Technology of Russia
125047, Moscow, Miusskaya sq., 9

2 M.V.Lomonosov Moscow State University, Biological Faculty
119899, Moscow, MSU, Leninskie Gory, h.1, bld.12

e-mail: lbabus@mail.ru, tel.: (8-495) 495-23-79; (8-495)939-25-87 ®

Now the term “entropy” is applied both in physics, and in the theory of the information. The analysis
of the information means an establishment of connections between the contents of knowledge and a reality
that is estimation of the information entropy. The reason inducing occurrence of information entropy,
discrepancy of internal laws of development of system to laws of environmental it is. For removal it the
system changes information with environment that is adaptation, which realized through surface structures
of a cell.

Cells of green algae Dunaliella tertiolecta and Tetraselmis viridis after influence by variable magnetic
field (VMF) of industrial frequency 50 Hz and intensity 1400 H were investigated by spectral method of
attenuated total reflection (ATR) based on noninvasive analysis. According to changes of a degree of the
spatial organization of chemical connections of macromolecules in surface structures of cell and in the
whole cell the data on information and physical entropy were obtained. Influencing factor of environment
on living systems caused change of a gradient of the spatial organization of cells, as was the indicator of
change of a condition of biosystem. Chang in tame characterizes of the speed of these changes.

Thus, with the help of a method ATR opportunities entropy approach for express definition of properties
of biosystem were considered. Dependence between a condition of an organism, between the spatial
organization of macromolecules in surface structures of cell and in the whole cell, basic difference of
parameters of their spectral characteristics before and after influence of the external factor is shown. It is
established, that more resistant to influence D. fertiolecta a difference of the values describing information
and physical entropy, than less resistant 7. viridis. It enables to determine a degree of stability of all system
and border of its adaptive capacity.
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IMPOU3BOACTBO IHEPEBA30OYHbLIX CPEACTB HOBOI'O IIOKOJIEHUA ITYTEM
HCIIOJIb30BAHUS TEXHOJIOT MU INTYBOKOM MMEPEPABOTKH JIBHA

EnunkeeBa A.P., Apremos A. B.
Mocrosckuii I'ocyoapcmeennviii Ynusepcumem [uzatina u Texnonoeuu (MI'V/IT)
117997, . Mockea, yn. Cadosnuueckas, 0. 33

TexHonorust sl MOJNy4eHHUS MEAMIMHCKOM THUTPOCKONMUYECKOM BaThl M30 JIbHA, Oa3upyercs Ha
NPUMEHEHUN TPUHIMIHAIEHO HOBOTO (DM3MKO-MEXaHMYECKOTO Crocoba 0O0pabOTKM BOJOKHUCTBIX
MaTepHuasoB - NIyOOKoW mepepadoTKe JIbHA, OTHUM U3 MOIYJIEH KOTOPOi SIBISIETCS MOIYNb IepepaboTKu
KOTOHU3UPOBAHHOTO JILHSHOTO BOJIOKHA B JILHSIHYIO BaTy.

Texnonorust myOokoi mepepaOOTKH JibHA TO3BOJSET W3 OTXOAOB JILHOIPOU3BOJICTBA IOJIy4aTh
MEIUIIMHCKYIO JIBHSAHYIO M JIbHOCOAEPXKAIIYI0 Bary. BBIMyCK JIbHOBATHI YKOHOMUYECKH BBITOJCH, T. K.
CBIPBEM JJIsi KOTOHMHA SIBIISIOTCS OTXOMABI MPEANPUATHN MEepBUYHOM 00pabOTKU JbHA (KOPOTKHIl JieH,
0YECHI, BBITPSCKA), CTOUMOCTh KOTOPHIX B HECKOJIBKO pa3 HUKE UMIIOPTUPYEMOTO XJIOTKA.

DKOIOTUYECKHU YUCTas IbHAHAS BaTa — HJleajbHasi OCHOBA /I OMOJIOTUYECKU AKTUBHBIX MTEPEBI30UHBIX
cpenctB. M3 Bcex M3BECTHBIX TUTPOCKOITMYECKUX MAaTEPHUAJIOB, TOJIBKO JIbHSHAS BaTa 00J1a/1aeT MPUPOTHON
OaKTepUIIUIHON CIOCOOHOCTBIO, a Jpyrue MPUPOAHbIE CBOWCTBA JIbHA (BBICOKAsl TMTPOCKOMUYHOCTH,
CIIOCOOHOCTh YTHETATh KU3HEACSITEILHOCTh MUKPOQIIOPHI U MPEAOTBpAIaTh HHOUIIMPOBAHUE THOWHBIX
paH, OTCYTCTBHE ajlepruueckoro 3Pdexra U T.J.), COBMECTHO C IPPEKTUBHBIMU TEXHOJOTUSIMHU €r0
XUMHYECKOTO 00JIaropaxuBaHus 00eCIIEYUBAIOT BBITYCK MEIMIIMHCKOM BAaThl BEICOKOTO KAa4eCTRA.

Pa3paboranHasi TEXHOJIOT S MO3BOJISIET BBITYCKATh MEAUIIMHCKYIO TbHOBATY C BHICOKMMH [TOKa3aTeNsIMU
Oenu3HbI (Oomnee 72%), KanwuIIPHOCTH (85 MM), IOTTIOTUTENIBHOM cTIocoOOHOCTH (He MeHee 19 1/ BoiokHa),
HE COAEpXkalllyl0 COPHBIX MpPHUMECEH, Y3eIKOB, 00JaJalollyl0 BBICOKOW BO3MYXOIMPOHUIIAEMOCTHIO
U QUIBTPYIOMIEH CHOCOOHOCTBIO. DTa Bara IMOJHOCTHIO COOTBETCTBYeT TpeOoBaHusM Poccuiickux
crangaptoB (TOCT 5556-81). Bara u3 JIbHOBOJIOKHA, TIOJYYCHHAS TIPH TPOMBIIIIJIEHHOM anpoOUPOBAHUH
pa3paboTaHHONW TEXHOJOTHYECKOH CXEMbl, YCIEIIHO TMpoIlia MHUKPOOHOIOTHYECKHE, MEINUKO-
TEXHUYECKHUE U KIMHUYEcKHe HcnbITaHus. [Ipon3BoACTBO MEAMIIMHCKON BAaThl U HETKAHBIX MaTEpPHAJIOB
U3 KOPOTKOTO JIbHOBOJIOKHA PEIIAeT MpodaeMy nepepabOoTKu OTXO0B, PACIIUPSIET aCCOPTUMEHT HOBBIX
3¢ (}HEeKTUBHBIX MEIUIIMHCKUX MAaTEPHUANIOB ISl UCIIOIB30BaHUS B JI€4EOHON U XUPYPTUUYECKOM MPAKTUKE,
OBITY, KOCMETOJIOTUH.

MANUFACTURING A DRESSING MEANS OF NEW GENERATION BY USING
TECHNOLOGIES OF DEEP PROCESSING OF FLAX

A.R. Enikeeva, A.V. Artemov
Moscow State University of Design and Technology (MGUDT)
117997, Moscow, st. Sadovnicheskaya, 33

The technology for reception of medical hygroscopic cotton wool from flax is based on application of
essentially new physicomechanical way of processing of fibrous materials - deep processing of the flax.
One of which modules is the module of processing a linen fibre into linen cotton wool.

The technology of deep processing of flax can receive medical linen flax and flax-containing wool
from the waste. Issue linen cotton wool economically advantageous, since the raw material for cotonin are
wastes of primary processing of flax (short flax, tow), which cost several times lower than imported cotton.

Ecologically clean linen cotton wool - an ideal base for biologically active dressings. Of all the known
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hygroscopic materials, only linen cotton wool possesses natural bactericidal ability, and other natural
properties of flax (high hygroscopicity, the ability to inhibit vital functions of microorganisms and prevent
infection festering wounds, no allergic effect, etc.), together with effective technology to its chemical
refining provide production of medicinal cotton quality.

The developed technology allows to produce medical linen cotton wool with high brightness (more
than 72%), capillary (85 mm), absorptive capacity (not less than 19 g / g fiber), which does not contain
trash, nodules with high air permeability and filtration capacity. This wool is fully compliant with Russian
standards (GOST 5556-81).

Cotton wool from flax fibers, received at industrial approbation of the developed technological scheme,
has successfully passed the microbiological, medical, technical, and clinical trials. Manufacture of medical
and non-woven cotton materials from short flax fiber solves the problem of waste, expanding the range of
effective new medical materials for use in medical and surgical practice, household, cosmetics

BUOLUJIHBIE HEMEHTBI U CYXUE CMECH

Epodees B. T., Cuymos C. U., Cmupnos B. ®., boraros A. /.,

Kasnauyees C. B., Cypaesa E. H., Ponun A. U., [Iukcaiikuna A. A.

TOYVBIIO «MI'Y um. H.I1. O2apesay, 2. Capanck, 430005, yn. borvuwesucmckas, 68,
'040 «Mopoosyemenmy, Pecnybnuxa Mopoosus, 431, 720, n. Komcomonvckuil,
HHI'Y um. H. U. Jlobauesckoeo, e. Huocnuii Hoseopoo, 603950, np. I'aeapuna, 23

B Xxone MHOTOYMCIEHHBIX HCCIIEOBAaHMN YCTAaHOBJIEHO, 4YTO B Hacrtosmiee Bpems Oonee 50 % ®
o0uiero oobemMa perucTpUpyeMbIX B MUPE MOBPEKICHHUM CBA3aHO C JIEATEIbHOCTHI0O MUKPOOPTaHU3MOB.
buonoBpexaeHusM MOIBEPKEHbI MPAKTUYECKU BCE Marepuaibl. V3 pa3iauuHbIX BUIOB CTPOUTEIHHBIX
MaTepuaioB HauOoJbllee MPUMEHEHUE B CTPOUTEIBHOM OTpaciy HAxOIAT LIEMEHTHBIC BSDKYIIHE U
pacTBOpHbI, OETOHBI HAa X OCHOBE. B mocneanee Bpemsi B MUPOBOM MPAKTUKE JUI U3TOTOBJICHUS Pa3IMYHbIX
MTOKPBITHI, OETOHHBIX U JKEJI€300€TOHHBIX U3/ICIHI HAX0IAT Cyxue cMecH. [1loaTomy KpaliHe akTyaTbHBIMHU
SBJISIFOTCST MCCIICIOBAHUS 110 OMONErpajaliuil U OMO3alUTe Pa3IMYHbIX CTPOUTENIBHBIX MaTepHalioB Ha
OCHOBE IIEMEHTOB U CYXHUX CMECEH, KOTOpbIE MOJBEPraloTCs pa3pylIalonieMy JIeHCTBUIO ONOIOTHYECKUX
cpen.

B MopnoBckoM rocy1apcTBEHHOM YHUBEPCUTETE pa3padoTaHbl 3 (HEKTUBHBIE OUOITUTHBIC IEMEHTHI 1
CYXH€ CMECH, IPUTOIHBIE /ISl U3TOTOBJICHUS U3/EIIH, 00J1aat01MX OUOIIMIHBIMU CBOMCTBAMHU.

buonuaHbie IeMeHThI OTyYatoT Iy TEM COBMECTHOTO IOMOJIa B TOHKHH MOPOILIOK MOPTIAHIEMEHTHOTO
KJIMHKEpa ¢ TUIICOM M OMOLMAHOM T00aBKOM.

B kadecTBe OMOIMIHBIX KOMIIOHEHTOB HCIIOJIB3YIOTCS KUJIKME U JUCTIepCTHBIE rpenapartsl. [1pu sTom
IpOBE/IeHa ONTUMU3AIM COCTABOB IPENApaToB, 00ECHEYNBAIOIIUX NPUAaHHEe OMOCTOMKOCTH M JAPYTHUX
CBOMCTB IIEMEHTHBIX KOMITO3UTaM: TUIACTU(DUIIUPYIOMNX, THAPOPOOHBIX U JIp.

O¢pdexr or BHeApeHUS OMOLUAHBIX IIEMEHTOB M CyXHX CMecCeil OCTHUraercs 3a CYeT MOBBIIICHUS
JIOJITOBEYHOCTH CTPOUTENIbHBIX KOHCTPYKUUH W YIyULICHHsS] IKOJIOIMYECKON OOCTAaHOBKM B 3AaHMSIX
U COOpYKEHHUSX. bUOLUIHbIE CyXue CMECH HM3rOTaBIMBAIOTCS KakK IyTeM OObEJUHEHHUS OWOLMIHBIX
LIEMEHTOB C 3alOJHUTENSIMUA U IPYTUMHU KOMIIOHEHTAMHM, TaK U MPH 00beTMHEHUN OOBIYHBIX LIEMEHTOB C
OMOIMIHBIMU JOOABKaMH U 3arnogHUTe s IMH. [Ipu sToM OHMOLMAHBIN npenapaT MoXeT ObITh HAHECEH Ha
MOBEPXHOCTb 3aMOJIHUTEIS.
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BIOCIDE CEMENTS AND DRY MIXTURE

V. T. Yerofeev, S. 1. Siushov', V. F. Smirnov?, A. D. Bogatov,

S. V. Kaznacheeyv, E. N. Suraeva, A. I. Rodin, A. A. Piksaykina

Mordovia N.P. Ogareva State University, Saransk, 430005, str. Bolshevitskaya, 68;

'0OSC “Mordovcement”, Republic Mordoviya, 431720, village Komsomolskiy,

2 N. Novgorod N. 1. Lobachevskiy State University, N. Novgorod, 603950, avenue Gagarina, 23

In the course of multiple studies it is installed that at present more than 50 % general volume registered
damages in the world is connected with activity of microorganisms. Practically all material subject to
biodamages. From different type of the building materials in building branch cement astringent and
solutions, concretes on their base. Find their using in world practice person for fabrication different covering,
concrete and reinforced product find the dry mixture. So the studies of biodestruction and bioprotection of
the different building materials on base of cement and dry mixtures, which are subjected to the destroying
action of the biological ambiences are extremely actual.

In Mordvian state university efficient biocide cements and dry mixture are suitable to fabrication
product, possessing biocide characteristic.

Biocide cements get by the way of the joint grind in fine powder Portland cement clinker with gypsum
and biocide by additive.

As biocide components fluid and dispersed preparations are used. The optimization of composition
of preparations, provided the giving of biostability and the other characteristic to cement composites are
organized. Effect from introduction of biocide cement and dry mixtures is reached in account of increasing
of longevity of building constructions and improvements of the ecological situation in buildings. Biocide
dry mixtures are made as by associations of biocide cements with fillings and the other components,
as association of usual cement with biocide additives and fillings. Here in biocide preparation can be
inflicted on the surface of fillings.

T'HAPOJINTUYECKOE BO3JIENCTBUE OPTAHUYECKHNX KAUCJIOT HA CMECEBBIE
KOMITO3UIIAH ITOJANPOITAJIEH - IPEBECHBIN TOPOIIIOK

Kosnecnukosa H.H., Jlykanuna FO.K.
Vupeocoenue poccuiickoti akaoemuu Hayk Mncmumym 6uoxumuueckoui ¢puzuxu um.H.M.Omanysna PAH,
2.Mocksea, yn.Kocvieuna, 4

OTxoapl MaTepuagoB Ha OCHOBE CHUHTETHUECKHX IIOJIMMEPOB SIBISIOTCS CEPbEe3HBIM HCTOYHHKOM
3arps3HEeHUs OKpYXKaromei cpesl. J{ist pereHust mpooaeMbl pa3padaTbIBarOTCs KOMIIO3HUIINH, COJEpKAIIIE
HapsIly C CUHTETUYECKUM TOJIMMEPOM MPHUPOIHBIE T00aBKHU, CIOCOOHBIE pa3iararbesl MO BO3IEHCTBUEM
MHUKPOOPTaHU3MOB MOYBHI. [Iporiecc OHMOKOPPO3MHM MAaTepHaiOB BKIIOYAECT B CeOs IEIblid KOMILIEKC
BO3ACMCTBUI paznuuHOi mpupoasl. CHUIbHEHIIMMH arpecCUBHBIMU METa0OIUTaMH MHUKPOOPTaHU3MOB
SIBJISIFOTCSI OPTaHUYECKHUE KUCIIOTHI.

B kauectBe OOBEKTOB HCCIENOBaHMUS OBbUTM MPUTOTOBIEHBI W HCHOJIB30BAIMCH KOMIIO3HUIIUU
MOJIUTIPONIIJICHA, OJOK- M CTAaTUCTUYECKOTO COIMOJUMEPOB MPOIMWICHA C JITHIEHOM, coaepxkamue 30
Mmacc.% JpeBecHOro nopoiika. B padore ncnons3oBanu 5 % BOAHBIE PACTBOPHI JIUMOHHON, MOJIOUHOM U
IIaBEJIEBOM KHUCIIOT (YacTO BBIIEISEMBIX B OOJBIINX KOJMYECTBAX MHUKPOMUIIETAMH) MPU TEMIIEPAType
T=30+2°C (OGmu3koii K TemIeparype HWHKyOallud MHKPOMHIICTOB) B arMocdepe Bo3ayxa B TeueHue 9
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HEJIETIb.

OrneHka BIMSAHUS arpecCUBHBIX Cpel Ha MaTepuaibl MPOBOJMIACH METOAOM IuddepeHnnaIbHoR
CKaHHPYIOIICH KajopumeTpun B uHTepBase Temmeparyp 40 — 300°C. Ha JICK tepmorpammax Bcex
06pa3u013 Ha6HIO,Z[aIOTC$I SHAOTCPMUUYCCKUC IIMKHU TUIABJICHUA [MOJUIIPOIIUIICHOB. KomnnuectBenunie
M3MEHEHUS! paCCUUTAHHBIX CTENEHEH KPUCTAaUIMYHOCTU 00Pa3I0B B pe3yJsibTare BO3IECHCTBUS KUCIOT HE
IPEBBIIIAIN OMNOKY SKcriepuMenTa. OHAKO BO BCEX CIydasx HaOMI0AaNOCh CYIIECTBEHHOE PAa3Inine B
xapaktepe kpuBbix JICK B obmactu Temmeparyp Boitie 170°C mjst HCXOIHBIX 00pa3IoB U MOABEPIHYTHIX
KHCJIIOTHOMY T'HAPOJIN3Y. ﬂﬂﬂ HNCXOOJHBIX cMeceit Ha6mo;[am/105 IIMKHN C 6ypHBIM BBIACIICHUEM TCIlIA,
00ycJIOBJIEHHBIE, M0-BUAMMOMY, MOJIMMEpHU3anueil 00pa3yromuxcsi IpoayKTOB paclaja FeMHUIIEIUIION03.
[Tocne BO3AEHCTBIS KUCIOT Ha 00pa3Ilbl XapaKTep KPUBBIX COOTBETCTBOBA IMOCTENIEHHO HAPACTAIOIIEMY
BBIJICJICHUIO TEIJIa, YTO MOXKET OBbITh CBSI3aHO C T'MJIPOJIUTHYECKOM NECTPyKUMEH IeMULEIUII0N03. ITO
HO/ATBEPIKIACTCSl CHIDKCHHEM WHTEHCHBHOCTHU TOJIOCH! moromenus npu 1730 cm!, xapakrepHOH uist
kcwiiana, B UK - cekrpax.

HYDROLYTIC INFLUENCE OF ORGANIC ACIDS ON POLYPROPYLENE - WOOD
COMPOSITIONS

Kolesnikova N.N., Lukanina J.K
Establishment of the Russian Academy of Sciences Institute of biochemical physics of N.M.Emanuelja of
the Russian Academy of Sciences, Moscow, street Kosygina, 4

Wastes of materials based on synthetic polymers are a serious source of environmental contamination.
The compositions containing along with synthetic polymer natural additives are developed for the problem
decision, capable to decay under the influence of soil microorganisms. Process of biocorrosion of materials
includes the whole complex of influences of the various natures. The strongest aggressive metabolites of
microorganisms are organic acids.

Asobjects ofresearchpolypropylene, block-and statistical propylene - ethylene copolymers compositions
with 30 weights % of a wood powder were prepared and used. In the work 5 % water solutions of citric,
lactic and oxalic acids (often allocated by fungi in considerable quantities) at temperature T=304+2°C (close
to temperature incubation of fungi) in air atmosphere within 9 weeks were used.

The estimation of influence of aggressive environments on materials was spent by a method differential
scanning calorimetry in the range of temperatures 40 — 300°C. On the DSC thermograms of all samples
endothermic melting peaks polypropylenes were observed. Quantitative changes of the calculated degree
of cristallinity of samples after exposure to acids did not exceed an experimental error. However, in all cases
essential distinction in character of curves in the field of temperatures above 170°C was observed. Peaks
with rapid heat, caused by polymerization of formed products of hemicelluloses decay were observed for
initial compositions. For samples exposed to acids character of DSC curves were in character to gradually
increasing the heat that can be connected with hydrolytic transformation hemicelluloses. This is confirmed
by a decrease in intensity of the absorption band at 1730 cm™!, characteristic for hemicellulose - xylan, in
IR - spectra.
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PABPABOTKA UMMYHOXPOMATOI'PA®OUYECKOI'O OKCITPECC-AHAJIM3A
2,4-TUXJOP®EHOKCUYKCYCHOM KUCJIOTHI C UCITIOJIb30BAHUEM
MOHOKJIOHAJIBHBIX AHTUTEJI, MEHEHHbIX HAHOYACTHIIHAMM KOJIJIOUJIHOT'O
30J10TA

Jlooasuna U.A.!, Kepaes A.B.?

"Vupescoenue Poccutickou akademuu nayk Mncmumym 6uoopeanuyeckoti xumuu
um. axaoemuxoe M.M. Illemaxuna u IO.A. Osuunnuxosea PAH, Mocksa, Poccus
Unemumym ouoxumuu um. A.H.Baxa PAH, Mocksa, Poccus

J1J151 5KCIIPECCHOTO Ka9€CTBEHHOTO BBISIBIICHUS ITECTUIHA 2,4 - TUXITIOPPEHOKCHYKCY CHOM KUCIIOTHI (2,4-
D) B okpyxaromeii cpejie ¥ mMoTPeOUTENbCKON MPOIYKIIMK OB pa3pad0oTaH MMMYHOXpOMaTOrpapuIeCKHi
MeTOJl TecTUpoBaHUs. TecT OCHOBAaH Ha MPHUHIIUIIE KOHKYPEHTHOTO UMMYHOAHAJIN3a C MCIOJIb30BaHUEM
MOJINBAJICHTHOTO aHTUTEeHA — KOHBIorata 2,4-D ¢ 0BalbOYMHMHOM M MOHOKJIOHAJBHBIX aHTUTEN K 2,4-D,
MEUEHHBIX HAHOYACTUIIAMHU KOJIJIOMIHOTO 30J10Ta.

NmmyHoxpomarorpaduueckoe tectupoBanue 2,4-D mpoxoamino B OfHY cTaauio 0e3 MCIOIb30BaHUS
KaKoro-1u00 JOMOIHUTEIHFHOTO 000pyIoBaHMs. Pe3ynbpraT aHanm3a ONeHUBAIA BU3YalIbHO, TI0 HATMIHIO
WJIM OTCYTCTBHIO OKPACKH B 30HE TECT-TIOJIOCKH ¢ UMMOOMIM30BaHHBIM KOHBIOTaTOM 2,4-D—0Bans0ymMuH.

Anamms 2,4-D mpoBomwinm B oOpasmax s0m04HOro coka, 3% Moyioka, B OyTHJIMPOBAaHHOM U
BOJIONTPOBOTHOM BOJIE, @ TAKXKE B BOJHO-COJIEBOM Oydepe B KadyeCcTBE KOHTPOJISI, B KOTOpbIe BHOCKIH 2,4-D
B pa3NUYHBIX KOHIIeHTpanusx. [Ipenen ooHapysxenus 2,4-D muist Bcex 00pa3oB ObUT OMHAKOB U COCTABUIT
10 vr/mn. Bpems ananuza 10 muH. /{15 yBeTMdeHHs] 9yBCTBUTEIIBHOCTH aHAIM3a UCIIOIB30BAIM CUCTEMY
YCHUIICHUs CUTHAJIA KOJUTOMIHOTO 30JI0Ta GUPMBI Sigma, cofepxkaniyio coiim cepedpa. B pesynbrare mpemen
obHapyxenus 2,4-D coctaBun 2 Hr/mi. B xadecTBe MeToma KOHTPOJS HCIOJB30BAIM KOHKYPEHTHBIM
MuKporutanimeTHsiii MDA, npenen odnapysxkeHus 2,4-D ¢ TOMOIIBIO KOTOPOTO TaK)Ke paBHSUIICS 2 HI/MIL.

CrnenmiuIHOCTh TECT-CUCTEMBI XapaKTEPHU30BAIH, OTPEIEHAs C €€ MOMOIIBI0 OTM3KOPOACTBEHHBIC
2,4-D coenuneHus, Takue Kak 2- u 4- ximopheHOKCuyKCycHbIe KHCTOTHI ( 2- u 4-CPA). [Ipu KoHIIEHTpanusix
2-CPA u 4-CPA, paBHBIX | MKI/MJI U BBIIIIE, HECTIEITU(DUUECKOTO CBA3BIBAHUS HE HAOTIOMAIOCH.

[TommydeHHbIe Pe3yIIBTAThl CBHIETEIBCTBYIOT 00 IKCTIPECCHOCTH, YYBCTBUTEIHHOCTH, CIIEIIU(DUIHOCTH,
MPOCTOTE M SKOHOMHYHOCTH pPa3paOOTaHHOTO HEWHCTPYMEHTAJIBHOTO HMMYHOXPOMaTOrpauiecKoro
MeToza BeIaBiaeHud 2,4-D.

RAPID IMMUNOCHROMATOGRAPHIC ASSAY OF 2,4-DICHLOROPHENOXYACETIC
ACID USING MONOCLONAL ANTIBODIES LABELED WITH COLLOIDAL GOLD

Lyubavina I.A.!, Zherdev A.V.?

I Shemyakin—Ovchinnikov Institute of Bioorganic Chemistry, Russian Academy of Sciences, Moscow,
Russia

? Bach Institute of Biochemistry, Russian Academy of Sciences, Moscow, Russia

Immunochromatographic method of qualitative rapid revealing 2,4-dichlorophenoxyacetic acid (2,4-
D) in the environment and consumer production has been developed. The test is based on the principle of
competitive immunoassay, using polyvalent 2,4-D—ovalbumin conjugate and monoclonal antibody against
2,4-D labeled by colloidal gold-nanoparticles.

The assay was performed in one-step without any special equipment. The result of the assay was read
visually basing on coloration presence of absence in the test-strip zone with immobilized 2,4-D—ovalbumin
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conjugate.

The minimal detected concentration of 2,4-D by developed methods was 10 ng/ml. The time of analysis
was 10 min. Shown, the assay by developed methods was possible without loss of sensitivity in different
samples, such as 3% milk, apple juice, tap and river water and in phosphate-buffered saline as control.
The limit of detection was enhanced to 2 ng/ml by silver enhancement kit, Sigma. Competitive microplate
ELISA was used as reference technique and demonstrated the same limit of detection.

To evaluate specificity of the method, the cross-reactions between 2,4-D and its structural analogues,
such as 2- and 4-chlorophenoxyacetic acids (2- and 4-CPA), were studied. Unspecific signals were not
observed for concentrations of 2-CPA and 4-CPA equal to 1 ug/ml.

The obtained results confirm rapidity, sensitivity, specificity, simplicity and economical efficiency of
the developed non-instrumental immunochromatographic method of 2,4-D assay.

MUKPOOPTAHU3MBI B PA3PABOTKE BUOTEXHOJIOT'MYECKUX METOIOB 3AIIIATHI
OKPYKAIOIIEW CPEJIbI

MagsasinoBa M.U., Yepkacosa I.B., Carnuea M.I.
Huemumym muxpoodouonocuu AH PY3, Tawkenm, 100128, yn. Kaowipu 70

[TocnenHue roabl XapaKTEpPU3YHOTCS CTPEMUTENBbHBIM pPACIIUPEHUEM M YCKOPEHUEM J10OBIYU
He(TH, KOTOpas TpHU3HAHA IJaBHBIM 3arps3HUTENIEM OKpyxaromed cpeapl. EE wunrubupyromiee
JIeMCTBUE COXPAHAETCS OYEHb JIOJT0, @ MHOTME XMMHMUYECKUE CPEJICTBA, UCIOJIb3yeMble Ui OOpbOBI C
He(Te3arps3HEeHUSMHU, TOJBKO YCHIIMBAIOT HUX OTpHIATesbHOE BiMsHUE. CaMOOYMIICHHE NPHUPOTHBIX
HKOCUCTEM CBS3aHO C OTPOMHBIM NOTEHIMAIOM aKTUBHOCTU MHMKPOOHOH aOOpUreHHOM MUKpOdIOpHI, a
oOpasyromuecs MpoayKThl YTUIM3ALUU UCTIONB3YIOTCS IPYTUMU TPYIIIaMU, TEM CaMbIM 00€CIIeunBaeTCs
II0CJIEIOBATEIIEHOE PA3JIOKEHHUE ONACHBIX COCIUHEHUH He(TH 10 O€30MacCHBbIX.

Briienennple mTaMMbl MUKPOOPTAaHU3MOB HPOLYLUPYIOT OMOCYP(AKTaHThI, a TAKKE CHHTE3HPYIOT
IIOBEPXHOCTHO-aKTUBHBIE MOJIEKYJIbI, CIIOCOOCTBYIIME yTHIM3alUU HedTu. Vcnonb30Banuch akTUBHBIE
IITaMMbl MUKPOOPTI'aHU3MOB, KYJIBTUBUPYEMBIX B JUIMTEIBHOM IpOLecce Ha HE(TH, TU3EIbHOM TOILIHMBE,
OeH3MHE U APYrHX yIieBonopojax. M3ydyeHbl 3aKOHOMEPHOCTH pOCTa U Pa3BUTHsI MOHO- U CMELIaHHBIX
KyJbTYp OakTepuil M IpOXKKEH, OKHCISIOMINX YIIIEBOAOPOABI B IIMPOKOM Jauana3oHe temieparyp u pH
Cpezbl KyIbTUBHPOBaHUs. BHECEHHE KOMIUIEKCA HEPTEOKUCIIAIOIMX MUKPOOPTaHU3MOB Ha IOBEPXHOCTh
OOHHMPYEMOT0 y4acTKa YCKOPSIeT OYHCTKY IOYBEHHOTO IOKPOBa OT HE(TSIHOTO 3arpsi3HEHU B TEUCHUE
OJHOTO BETeTalMOHHOIO nepuoaa. KonnuecTtso BHECEHHBIX MMKPOOPraHM3MOB B II0YBE IIOCIIE IEPBOU
00pabOTKH YBEIMYMBAIIOCH HA J[Ba MOpsiaKa U qocturaio 6.10°-10°/r. B mporiecce 04rcTKY MPOBOAUICS
KOHTpPOJIb 332 CHMKEHHEM YPOBHsI 3arpsi3HEHHs, IIOBTOPHbIE 0OpaOOTKH, MOJMBBI U PBIXJIEHUE IOYBBI.
B npouecce BereranmonHoro nepuoja yxe Ha 10-15 cyTku mpoMCXOAMT yJaJleHHE OCHOBHOM MaccChl
3arpsisHeHU Ha 75-95%. OTceneKunoOHMPOBAHHBIE IITAMMBI OTHOCATCS K Pa3JIMYHbIM TAKCOHOMUYECKUM
rpynmnam Mukpoopranu3moB:Pseudomonas, Bacillus, Candida, Saccharomyces.
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MICROORGANISMS IN THE DEVELOPMENT OF BIOTECHNOLOGICAL METHODS OF
PROTECTION OF THE ENVIRONMENT

Mavlyanova M.I., Cherkasova, G.V., Sagdiyeva, M.G.
Institute of Microbiology, Uzbekistan Academy of Sciences,
Tashkent 100128 Kadyri street 7b, Uzbekistan

Recent years are characterized by rapid expansion and acceleration of oil production, which is
recognized as the main polluter of the environment. Its inhibitory effect persists for a long time, and many
chemical agents used to struggle oil pollution, only increase their negative influence. Autopurification
of natural ecosystems, due to the enormous potential of the microbial activity of aboriginal microflora,
and recycling used products formed by other groups, thus providing a consistent decomposition of
hazardous compounds to secure oil. Isolated strains produced biosurfactants and synthesized surface-
active of molecules, favored oil utilization. It was used active strains of microorganisms, cultured in a long
process for oil, diesel fuel, benzine and other hydrocarbons. It is investigated the regularity of growth and
development of mono-and mixed cultures of bacteria and yeasts, oxidizing hydrocarbons in a wide range
of temperatures and pH of the culture medium. Making the complex oil oxidizing microorganisms on the
surface indigenous area accelerates cleanup of soil from oil pollution in a single growing period. Number
of introduced microorganisms in the soil after the first treatment was increased by two orders of magnitude
and reached a 6.10°-10° cell/g. During of the cleaning process was carried out monitoring of pollution
bonus, re-processing, irrigation and soil loosening. In the growing period for 10-15 days are removed
from the main mass of contamination on 75-95%. Selected strains belong to different taxonomic groups of
microorganisms: Pseudomonas, Bacillus, Candida and Saccharomyces.

YTUWIN3ALIUA HEOTECOAEPKAIIIUX OTXOA0B METOA1OM
BUOKOMIIOCTUPOBAHUSA

Hcaesa A.Y., YcnabaeBa A.A., Myp3una [ A.
IOsicno-Kazaxcmanckuii eocyoapcmeennulii yHusepcumem um. M. Ayeszosa,
HUU «lIpomsiuinennoii sxonoeuu u buomexnonozuuy, 2. Lllvimxkenm, Pecnyonruxa Kazaxcman

Jlist penieHus mpoOJieM OYMCTKHY ITOYB Harn0oJee ONTHMAaILHBIM CIIOCOO0M OUMCTKH HeTe3ar psi3HEHHBIX
MIOYB SIBISIETCS HCIOJIb30BAaHHE TEXHOJOTMH, B OCHOBE KOTOPBIX JICKHT METOJ OuopemMenuanuud —
OMOKOMITOCTHUPOBAHUS HEPTECONEPKAIIUX OTXOJIOB.

B nacrosimeit pabore u3ydanach BO3SMOKHOCTD YTHIU3AIMH He(TecoaepKamnmx 0TX0I0B, COCTOSIIEe
U3 CIICAYIOIINX JTAIOB.

Oran Nel. Bee mouiexaniie yTHIn3auy He(hTempoIyKThl TOCTABIISIOTCS U CITUBAIOTCS HE CIIEIIMATIBHO
MOATOTOBJICHHYIO M 3aChIIAHHYIO II€CKOM IUIOMIAJKY, HCKIIOYAIONIYI0 YTeUKy He(TEIpOIyKTOB.
[TonmyyeHHass cMech yKJIaibIBaeTcss B OypThl WM TpsAbl. B Ipsasl BHOCATCS CTPYKTypaTrop - B BHIE
UMMOOHMIIN30BAHHOTO MHKpPOOPTraHU3MaMHU, KOHCOPLUYM MHKpoopranu3moB «Ilepoitn», cocrosmmii u3
THO(GUIBHO BBICYHIEHHBIX TaMMOB Oakrepuid Micrococcus luteus b1 Ag8G UMuB B-45 u Rhodococcus
erythropolis J1I1 304 Ne7 IMuB B-44, npu p3BeeHun ero Boaou B cootHomenuu 1:10 npensaputenbHoO
HAHOCAT HAa COPOLIMOHHBIM Marepuaj - BEPMHUKYIMT BHOCAT B 3arps3HEHHYIO TOYBY Ha TIIyOUHY
NPOHUKHOBeHHS HedTenpoaykToB mnpu pacxoxe 0,25-0,30 kr/m?.

Oran Ne2. J[nsi yCKOpeHus: mporeccoB (pepMEeHTALUH, U JOCTIKEHHUsS 0oJiee MOTHOTO Pas3IoKEHUsS B
IPUTOTOBIIEHHBIE OYPTHI YCTAHABIMBAIOTCS CIEIMAIbHBIE BO3AYXOBOIBI U JOMOJHUTEIHHOE HarpEeBaHHE
t” = 50°+5°C, B Buze nmapa. B pesysbrare 3a 20 qHel HaOMIONCHUS CHIKACTCS KOHIICHTPAIUU HEQTIHBIX
orxo10B Ha 60-70%.
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UTILIZATION OF PETROLEUM CONTAINING WASTES BY BIOCOMPOSTING METHOD

Isayeva A.U., Uspabayeva A.A., Murzina G.A.
M. Auezov South Kazakhstan State University
Research Institute “Industrial ecology and biotechnology”, Shymkent, Republic of Kazakhstan

To solve soils purification issue the employment of technologies, in the basis of which bioremediation
lies, biocomposting of petroleum containing wastes is the most optimum method of petroleum-contaminated
soils purification.

In the present work the opportunity of petroleum containing wastes utilization has been studied, which
consists of the following stages.

Stage #1. All petroleum products subjected to utilization are brought and drained into the site, which is
specially prepared and covered with sand, eliminating petroleum products dumping. The obtained mixture
is clamped or put in a swell. Structurator as immobilized microorganisms, “Peroil” microorganisms
consortium, consisting of freeze-dehydrated strain of bacteria Micrococcus luteus b1Ag8G NMuB B-45
and Rhodococcus erythroplois JIT1 304 Ne7 UMuB B-44 are entered into swells, while diluting it by water in
correlation 1:10 it is preliminary applied on the sorption material - vermiculite is entered into contaminated
soil at a depth of petroleum penetration at using up 0,25-0,30 kg/m?.

Stage #2. To accelerate fermentation processes and reaching fuller decomposition in preparing clamps
special ventilating flues and additional heating t°=50°+5°C are set as vapour. As a result during 20 days of
observation petroleum wastes concentration decreases by 60-70%.

BJIMAHUE OPTAHO-MUHEPAJIBHBIX TOBABOK HA JECTPYKIIMIO HE®TH B I[IOYBE

®daiizyauna J.P., bekmaxanosa H.E., Kypmanoaen A.A.
PI'TI « Mncmumym mukpobuonozuu u supyconocuuy KH MOH PK,
Pecnyonuxa Kazaxcman, 050010, 2. Aimamei, yin. bocenbati bamuipa, 103

Mukpoopranu3Mbl B TIOYBEHHBIX DJKOCHUCTEMaxX, 3arpsi3HEHHBIX He(ThI0 U HedTenpogyKTamu,
BBICTYIIAIOT B POJIM OCHOBHBIX JCCTPYKTOPOB pasiiokeHus] HeTH. Pa3BuTue yrieBogopOIOKUCIISIONINX
MHUKPOOPTaHU3MOB MOXKET ObITh HACTOIBKO WHTEHCHBHBIM, YTO BEChb MUTPUPYIOLIUI YITIE€BOAOPOAHBII
MOTOK HaJ He(TSHON 3aleXbi0 MPAKTHYECKH MOJHOCTHIO YpPaBHOBEIIMBACTCS WX OKHCIUTEIBHON
AaKTUBHOCTBIO, CO3atonel MOImHbIN MUKpOOHBIH punbsrp. [losTOMY B ciiydae 3arps3HeHUs] HE(PTIHBIMU
YVIJIEBOIOPOIAMH TaKW€ MHKPOOPTAHHM3MBI TOIYYaOT MPEHUMYIIECTBO, UMEHHO HX pPa3MHOXKECHHUEM
00ycioBiieH 3(HEKT CaMOOYHIICHUSI TIOYBBI.

OnHako, B YCJIIOBUSX BHEITHEH CPeIbl, MPOIECC CAaMOOUHUIIICHHSI TIOYBBI TIPOTEKAET KpaifHEe MEJICHHO
U HY)KJAETCSl B CTUMYJISILIMU, B CBSI3U C 3TUM JIJIsl YCKOPEHUSI TIPOIIECCOB AECTPYKIMU HE(PTU MPUPOAHOIN
MUKPO(IOPO PEKOMEHIYETCsI BHECCHHE PA3IMYHBIX MUTATEIBHBIX cyOcTparoB. Tak, psii aBTOPOB B
CBOMX paboTax B KauecTBE CTUMYIHPOBAHUS >KM3HENEATEIbHOCTH MUKPOOPTaHW3MOB U aKTHBH3AIUU
WX OKUCITHTEIHHONW aKTUBHOCTH WCIOJB3YIOT TaKHE OpraHMYeCKHe NO0aBKH KakK SHTApHAs U IIaBeJeBast
KucioThl B KoHIeHTpanuax 0,004% u 0,04%.

[IpoBeneHbl MOJECIBHBIE YKCIIEPUMEHTHI 10 M3YYCHUIO BIUSHUS SHTAPHOW W IABEICBOW KHUCIIOT, a
TaK)kK€ MHHEpAIbHBIX JOOABOK HA AECTPYKIUIO HEPTH, AbIXaTEIbHYIO aKTUBHOCTh U MHUKPOOOIIEHO3 B
3arpsA3HEHHON MOYBE.

Pesynprarel HccieoBaHus MOKA3aIH, 4TO Yepes 2 Mecsiia B KOHTPOJILHOM BapuaHTe (oyBa 0e3 BBeIeHUS
n00aBOK) HAOIIOMAIOCH CHUXKEeHHE copepxkanust Hedtu ¢ 3,1% 1o 2,47%, u gecTpyKius HeTH COCTaBUIIA
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20,3%. IIpu BHECEeHUU TOJBKO MUHEpAJIbHBIX MJIM OPraHUYECKUX J00aBOK coziepkaHue HeTH B MOYBE
cum3uaoch Ha 23,7% u 24% coorBeTcTBeHHO. Hanbooblee 3HaueHKE JJIs BCEX IOKa3aTelei, OTMEUCHO
B BapUaHTE C UCIOJIb30BAaHUEM KOMIUIEKCA OPraHO-MHUHEPaIbHbBIX 100aBOK. CTeneHb 1eCTPYKIUHU HEPTH
B 9TOM CJIy4ae MpeBbICHIa KOHTPob Ha 13%, apIxarenbHast aKTUBHOCTD MTOYBBI MOBLICHIIACH B O0JIe€ YeM
1,6 paza, Takxke OTMEUYEHO YBEJIIMYEHHE YUCIEHHOCTH YIVIEBOAOPOAOKUCISIONIMX MUKPOOPraHU3MOB U
canpoUTHBIX OaKTepuil.

EFFECT OF ORGANIC AND MINERAL SUPPLEMENTS ON THE OIL DEGRADATION IN
THE SOIL

Faizulina E.R., Bekmakhanova N.E., Kurmanbaev A.A.
Institute of Microbiology and Virology, Kazakhstan, 050010, Almaty, Bogenbai batyr str., 103

Microorganisms in the soil ecosystem polluted by oil and petroleum products, act as the main degraders
of oil decomposition. Development of hydrocarbon-oxidizing microorganisms can be so intense that the
entire migratory stream of hydrocarbon oil reservoir is almost entirely offset by their oxidative activity,
which creates a powerful microbial filter. Therefore, in case of contamination by petroleum hydrocarbons
such microorganisms gain an advantage, it is their breeding due to self-cleaning effect of the soil.

However, the external environment, the process of purification of the soil is slow and in need
of stimulation, in this regard to accelerate the processes of oil degradation of the natural microflora
recommended the introduction of various nutritional substrates. Thus, a number of authors in their works
as a stimulating activity of microorganisms and enhance their oxidative activity using organic additives
such as succinic and oxalic acid in concentrations of 0.004% and 0.04%.

Model experiments on the effect of succinic and oxalic acids and mineral supplements on the oil
degradation, respiratory activity and microbiocenosis in contaminated soil are made.

The results have shown that in 2 months in the control variant (without the introduction of soil additives),
there was a reduction of oil content of 3.1% to 2.47%, and the destruction of oil amounted to 20.3%. If you
make only the mineral or organic additives oil content in soil decreased by 23.7% and 24% respectively.
The highest value for all indicators pointed to the embodiment using a complex of organic and mineral
supplements. The degree of oil degradation in this case exceeded the control by 13%, the respiratory
activity of soil has increased to more than 1.6 times, an in the number increase of hydrocarbon-oxidizing
microorganisms and saprophytic bacteria also is noted.
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MOHUTOPHUHI IOYBEHHBIX MUKPOOPI'AHU3MOB OCHOBHBIX 30HAJIBHBIX
IT1O4YB POCCHUH

®denoroBa M.C.!, JleronbkoBa O.A.!, Cerunkan O.B.”

"Mockoeckuil 2ocyoapcmeennulil yHugepcumem npukiaoHou OUOmMexHoI02Ul,
109316, Mockea, yn. Taranuxuna, 0.33, OALegonkovaPB@mail.ru;
’PIAY-MCXA umenu K. A. Tumupsizesa,

127550, Mocksa, yn. Tumupsizesckas, 0. 49, Olgaselitskaya@list.ru

HccnenoBanue mnpoueccoB (U3MKO-XMMUYECKHX MPEBPAIIEHUH CHHTETUYECKMX M IPUPOIHBIX
noiauMepHbIx MatepuasioB (IIM) B ycroBusX BO3AEHCTBUS OKpY’KalOIIeH cpelbl U MOACIUPYIOLUIMX UX
CHCTEM, B YaCTHOCTH OMO(]AKTOPOB, sIBIsETCS (QyHAAMEHTAIBHON 3a/1aueil HayKu O MaTepuasax Kak IpH
pEILIEHNN BOIIPOCOB UX OMOCTOMKOCTH, TaK U MOJIy4eHUU OMopasjiaraeéMbIX U3/eIuil. 3HaHue MeXaHu3Ma
MPOIECCOB OMONECTPYKIIMUA WM OTHOCHTEIHHOW OHMOCTOMKOCTH IIOJ JICHCTBHEM AarpeCCHUBHBIX HITU
MHEPTHHIX OHMOJIOTUYECKUX CpPel JODKHO IO3BOJUTH MPOTHO3UPOBATh HM3MEHEHHE (DYHKIMOHAIBHBIX
apaMeTpoOB, a TAKXKe HAXOAUTh CIIOCOOBI MPOTICHHSI «CPOKOB KHU3HI» UM YCKOPEHHs IIpoliecca pacnaia
IIM.

[TpuknaaHelM acrekToM 3ToM (pyHIaMEeHTaabHOM MpoOJeMbl B HACTOsAIIEE BpeMsl CTaja 3ajada
YTUIM3alMKU OBITOBBIX M IPOMBIIUIEHHBIX OTXOI0B MHOTOTOHHBIX [IM, sBHMBIIMXCSI HENOMEpPHOU
Harpy3Koi Ha SKOJIOTHYECKY0 00cTaHOBKY. OTBETOM Ha II00aIbHYIO MPOOIEMY MOXKET CITYKHUTh CO3/JaHUE
co3laHue co3nanue 6nopasnaraeMeix [IM, T.e. MeTepHaoB, PEryIupyeMO pa3pyIIaeMbIX MO IeHCTBHEM
arpeccUBHBIX (AKTOPOB Cpebl, TaK HAa3bIBAEMbIX OHOAECTPYKTOPOB (MHUKPOCKOMMYECKUE TI'PUOBI),
UCTIOJIb3YIOIINX MTOJTUMEPHYIO MaTpHILY .

OO0bexTamMu uccie10BaHui ObLTM BBIOpaHbI HECKOJIBKO Mapok noauatuieHos (I19BJI), momyuusiine
IIMPOKOE MPHUMEHEHHE B PA3JIMYHBIX cepax Halled >KU3HEAEATeNbHOCTH, Oaarofapsi CBOUM (pHU3MKO-
XUMHYECKUM XapakTepucTukaMm. OOpas3ipl TOYB OBUTH B3SITHI W3 pa3IMYHBIX PETHOHOB Poccum:
Kpacnonapckwmii kpaii, Camapckas, Tymbckas, MockoBckass obmactu. Tak ke ObUTH B3STBI 0OpasIlbl
TEXHO3EMOB C PETYJIUPYEMOM U HEPETYIUPYEMOM CBAJIOK.

Bbuin BbIIEI€HB MUKPOOPTaHU3MbI U3 CYCIICH3UI 00pa3lloB MOYB JIByMsI PAa3JIMYHBIMH CIIOCOOAMH.
[TpoBeneHbl UCCNENOBaHUS MO OLIEHKE CTENEHH OMOMOBPEXJICHHH MOBEPXHOCTH MOJIMITHIIEHOB IPH
MHOKYJISILIMY OYBEHHBIMU MUKpoopranuzmMamu. OnpesieneHbl Hanbosiee akTHBHbIE MUKPOMHUIIETHI.

MONITORING OF SOIL'S MICROORGANISMS OF GENERAL ZONAL RUSSIAN SOILS

Fedotova M.S.!, Legonkova O.A.!, Selitskaya O.V.

'"Moscow State University of Applied Biotechnology,

109316, Moscow, Talalikhina str., 33, OALegonkovaPB@mail.ru;
’RSAU-MSHA named after K.A. Timirjasev,

127550, Moscow, Timirjasev str, 49, Olgaselitskaya@list.ru

Monitoring of the processes of physical-mechanical properties transformations of synthetic and natural
polymer materials (PM) under the influence of the environment and simulating their systems, in particular,
biofactors, is a fundamental task of materials science due to dealing with their biological stability, and
receipt of biodegradable products. Knowledge of the mechanism of biological degradation processes or
the relative biological stability under aggressive or inert biological media should allow to forecast changes
in functional parameters as well as to find ways to extend the “shelf life” or accelerate the decay of the
polymer materials (PM).
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Applied aspect of this fundamental problem has recently become a problem of utilization of domestic
and industrial waste multi-ton PM, present themselves excessive load on the environment. Response to
the global problem is the establishment of the creation of the creation of biodegradable PM, i.e. adjustable
destroyed by hostile environmental factors, so-called biodestructors (microscopic fungi), using a polymer
matrix.

Few brans of polyethelens (LDPE) were chosen as objects of the present study, they are widely used
in various spheres of our life, thanks to its physical and chemical characteristics. Soil samples were taken
from different regions of Russia: Krasnodar, Samara, Tula, Moscow region. The same samples were taken
tehnozems out of regulated and unregulated landfills.

Microorganisms were isolated from suspensions of soil samples in two different ways. Conducted
studies to assess the degree of biodegradation of the surface of Polyethylenes with inoculation by soil
microorganisms. Identified the most active fungi.

BABUPYIOLIIEECA HA CHEHAPUSAX YIIPABJIEHUE PECYPCAMHU
KAK IOAT" K IIOJTHOCTBIO 9KOJIOI'MYHOMY YIIPABJIEHUIO PECYPCAMMU

®upaep C., Jlappunosuu /1.C.
I'OY BIIO «Mockogckutl 20Cy0apcmeenHblil yHugepcumem npuxiaoHol OUOmexHoI02umy

V:ke TaBHO MOXKHO BUJIETh HA MTOJIKAX Mara3uHOB MPOAYKTHI M M3/1€JI1s, BBITYIIIEHHbIE OMOIOrMYECKUM
CIOCOOOM, OJTHAKO HA CTaJIMHU YTHIIM3AIMU UX KaK OTXOIOB HE HAONIONAETCS HUKAKOTO Pa3IndMs MEXIY
9KOJIOTHYECKH CEPTH(UIMPOBAHHBIMU W TPAJULIUOHHBIMH TIPOAYKTaMHU. JIETKO MOXET NpOM30HTH
MIOTIAIaHUE 3arPSI3HSIONINX BEIIECTB B KPYTOBOPOT BTOPUYHOTO CHIPHSI.

OcCHOBHasi MBICJTb SKOJIOTHYECKOTO MMPOM3BOJICTBA MPOAYKTA — OTKA3 OT TEHHOW TEXHOJIOTHH, a TaKKe
OpHEHTAIUs] Ha YCTOWYMBOCTh. TeM He MeHee, IpU MOATOTOBKE M YTHIU3AIMH OTXOAOB HEPEIKO AEIIO
noxomut ao npuMmenenust 'MO. Kpome Toro, npuMeHst0TCs IPOLECChl, HEAOMYCTUMBIE TP HKOJIOTHYECKOM
IPOU3BOJICTBE, HAIPUMED, HOHU3UpYIoLIee oOmyueHne. [IpogomkaeT ocTaBaTbest 0€3 T0KHOTO BHUIMAHUS
¥ CTIEKT yCTOWYMBOCTH NPH IUTAHUPOBAHHUH, CTPOUTEIBCTBE U IKCIUTyaTalliK YCTaHOBOK. Takum oOpa3zom
HE TPOUCXOUT JTOCTATOYHOM OLEHKH OTXOJ0B Ha IMPEAMET UX BO3MOXKHOTO TIOBTOPHOTO MCIIOIb30BaHUS
¥ BO3HUKAIOUIMX JIOTIOJHUTENBHBIX 3arpar. Kpome TOro, CTaHOBHUTCS TPYOHBIM, Make ISl SKCIIEPTOB,
CPaBHEHHE YCTAaHOBOK OTHOCHUTEJIBHO MX HE HAHOCSILETo yiiepOa OKpysKarolleil cpene IKOJIOrMYecKH-
3 PEKTUBHOTO, YCTOHYMBOTO U COIMAJIBHO-TIPUEMIIEMOTrO MpHHUIMNA aeiicTBus. OcHOBaHHAs Ha
CIIEHapHsIX NepepadoTka OTXOJO0B, T.€. IPUMEHEHHUE aHAJIN3a MCXOJHOI0 Marepuana, BO3MOXHOCTH €ro
IIOBTOPHOT'O UCIIOJIb30BaHUS, JOTIOIHUTEIBHBIX 3aTPart, a TAK)Ke OOLIMX PHIHOYHBIX YCIOBHH PBIHKA H JP.,
MorIIa OblI CTaTh MEPBBIM IIArOM Ha MYTH K TOJHOCTHIO 3KOJIOTHYECKOMY YITPaBICHUIO pecypcamu. Takoe
HIOJTHOCTBIO SKOJIOTHUECKOE YIPABICHUE PECYpPCaMU COACPIKHT, HApSAIy C aHAIN30M CIIEHAPHUEB, HE TOJIBKO
MPOHMCXOSIINE B YCTAHOBKAX OTJEIbHBIC TEXHOJIOTMYECKHE IMPOILECCHl, HO W, HalpHMEp, BEHIeCTBa
U MaTepHalibl, HeOOXOAMMBIC JJISi BBHIIIOJIHEHUS 3a/lad, BHYTPEHHUHA M BHEIIHUH TPAHCIOPT, SHEPro- U
TEIIOCHAOKEHHE U, HE B TIOCIIETHIOI OYepe/ib, OCHOBHBIC IPUHIUIIBI U OTBETCTBEHHOCTD MPEIIPUSATHSL.
Kpome Toro, B 1oarocpoyHsle IUIaHbl HEOOXOAMMO BKIJIIOYATh BHEAPEHHE TAKOM TEXHMKH, MALIMH U
YCTaHOBOK, KOTOPBIE COOTBETCTBYET TPEOOBAaHMSAM YCTOWYMBOTO pa3BuTHs. [Ipu 3TOM camo 1o cede Jierko
YTUIIN3UPYEMOE BTOPHYHOE CHIPBE - 3TO JIUIIB MEPBHIH MIar K HKOJIOTHYECKON TEXHUKE.

CrnenoBatennbHO, HEOOXOAMMO CO3/1aBaTh HETPEPHIBHBIC MUPKYISIUH, KOTOPHIE MO3BOJISAT TOIYYHUTh
cepTU(UIIMPOBAHHOE IOJIHOCTHIO YKOJIOTHUECKOE BTOPUYHOE CHIPHE, KOTOPOE HE TOJIBKO HE CONEPKHUT
I'MO, Ho 1 He TpebyeT UCTIONBF30BaHKS MTUILEBBIX MPOYKTOB U KOPMOB. Takum 00pazoMm, eCTh MOTPEOHOCTD
B HOBOM IOKOJICHUH MOJTYYEHUS M UCIOIb30BAHUHN OMOIHEPIHUH.
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SCENARIO-BASED RESOURCE MANAGEMENT AS STEP TO FULL-ORGANIC RESOURCE
MANAGEMENT

Fiedler, S., Lavrynovych D.S.
Moscow State University of applied biotechnology

Certified organic products are long in the shelves of the shops established, however at the latest during
the waste treatment no more distinction between organic and conventional products take place. Impurities
can easily ingress into the cycle of secondary raw materials and pollute these.

Abasicidea of organic production is the renunciation of genetic engineering as well as orientation towards
sustainability. During the processing and utilization of waste however, pretty often genetically modified
organisms are used. Furthermore, procedures are used, which are excluded from organic production, like
ionizing irradiation. The aspect of sustainability at the planning, construction and operation stage of the
plants, remains to a large extent unconsidered. There is no sufficient evaluation of the waste regarding its
recyclability and the developing of the consequential costs. Besides, a comparison of the plants concerning
their environmental-friendly, sustainable and socially acceptable operation is even difficult for experts.
A scenario-based waste treatment, i.e. inclusion of an analysis of the feedstock, the re-usability and/or
recyclability, the consequential costs as well as the market condition among other things, would be a first
step on the way to a full-organic resource management.

This full-organic resource management contains not only the single technological processes of the
plants apart from the scenario analysis, but also for example the materials used for the fulfillment of
the task, the internal and external transport, the energy and heat supply and not at least the corporate
principles and corporate responsibility. Moreover, the techniques, like machines and plants, which fulfill
the sustainability requirements, should be included in the long-term. Easy recycling is thereby only a
first step to organic technology. Therefore cycles are to be developed, which make it possible, to receive
certified full-organic secondary raw materials that are both - free of genetically modified organisms and
get along without the use of food and feeding stuff in the production process. Thus, a new generation of
bioenergy production and utilization is in demand.

BUOWH/IUKAIIMOHHAS OIIEHKA COCTOSIHUS OKPYKAIOIIEW CPEJIBI B
YEPBOHOI'PAJ/ICKOM I'OPHOITPOMBIINJIEHHOM PEI'MOHE YKPAUHBbI

TopoBas A.N.', [TaBaunuenko A.B.!, Kyasina C.JL.!, IlIkpemerko O.J1.?
'Hayuonanomuwiil 2opuwviti ynusepcumem, Yrpauna, nenponemposck, np.K.Mapxca 19
2Canxm-Ilemepbypeckuil snepeemuyueckuti uncmumym, Poccus, Cankm-Ilemepoype
yi. Aeuayuonnas 23

WNHTeHCuBHOE pa3BUTHE YIIIEAOOBIBAOIIECH MPOMBIIUICHHOCTH MPUBOIUT K CEPhE3HBIM M3MEHEHUSIM
COCTOSTHUSI OKpYXKalollel cpeapl M HEraTMBHOMY BO3JIEWCTBHIO Ha 3/0poBbe HaceneHus. [loatomy,
MEPBOOYEPETHOE pEIIEHHE STUX MPOoOJeM JOKHO O0a3HpoBaThCS Ha Ppe3yiIbTarax KOMIUIEKCHBIX
HCCJIEIOBAHUN, KOTOpbIE CBOEBPEMEHHO IIO3BOJIIOT pa3palaThiBaTh U BHEAPATH MPUPOJOOXPAHHbBIE
Mmeponpusitas. Jns dToro Obuia pa3zpaboTaHa cucTeMa MHOTOYPOBHEBOTO OMOMOHHTOPHUHIA OIICHKH
COCTOSIHMSI OKpy’Karomiei cpeasl YepBoHorpaackoro ropHompombinieHHoro peruona (UYITIP). Ha

—
HCCIIEYyEMON TEPPUTOPUHU OBLIO BBIJEICHO 15 TECT-TOJUIOHOB C PA3JIMUHBIMU YPOBHSMH TEXHOTCHHOMN m—
|
Harpy3ku. [IpoObl rpyHTOB, BOABI, @ Takke OHOMPOOBI OTOMpAH, KaK B 30HE BIHMSHHS HIAXT, TAK U B s
|
|

|
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cesqinTeOHBIX 30HaX. COCTOSIHUS BO3IYIIHOM Cpelibl OLIEHUBAINA HA KJIETOYHOM YPOBHE OMOMHAMKALUU C
UCIIOJIb30BaHUEM LIUTOT€HETHYECKOTro TecTta «CTepHiIbHOCTD MbUIbIBI PACTCHUI» U HA OPraHU3MEHHOM
YPOBHE TIO CTENEHU BbIpakeHHOCTH Quiykryupytomeid acummerpun (DPA) mns Betula pendula Roch,
u MopdoduznonornueckuM u3MeHeHusM s Pinus Sylvestris L. TokcHYHOCTh P00 MPUPOIHBIX BOJ,
IIaXTHUX BOJl B OTCTOMHUKAaX-HAKOIMTENAX, a TAKXKE IPYHTOB — OLICHUBAJIM C IIOMOIIbIO OMOTECTOB Ha
KynbTypax Allium cepa L. u Sinapis L.

Pe3ynbrarbl MHOroleTHUX OMOMOHMTOPUHIOBBIX MCCIEIOBAHUN BBIIBWIIM HETaTUBHOE BIMSHUE
yrienoobun Ha coctosiHue okpykatomed cpenpl UYITIP. Tak, nampumep, Ui TeCT-NOJIMIOHOB
HaXOASAIIMXCS. B 30HE BIMSHUS TOPHBIX pa0OT BBIABIECHBI MPEBBILICHUS OBPEXKIEHHUSI OMOUHIMKATOPOB
B CPaBHEHUU C KOHTposeM B 2-15 pas, 2,9-3,4 paza u 1,4-1,5 paza qys armocgepHOro Bo3ayxa, IpyHTOB
U BOJHBIX OOBEKTOB COOTBETCTBEHHO. B 11€/10M 3KOOruyeckas CUTyalusi B perMOHE XapaKTepu3yeTcs,
KaK «HEYJIOBJICTBOPUTENIbHASN», UYTO TpeOyeT MpoBeAeHUs padoT MO PEeKyJIbTHBALMU HapyIICHHBIX
TEPPUTOPUI, BHEJJPEHUE COBPEMEHHBIX MAJIOOTXOJHBIX TEXHOJOTHUI 110 100bIUE YIS, a TAKKE OUUCTKE U
JeMHUHEPATU3AIMU MIaXTHBIX BOJI.

BIOINDICATIVE ASSESSMENT OF THE STATE OF THE ENVIRONMENT IN
CHERVONOGRAD MINING REGION OF UKRAINE

Gorovaya A.L', Pavlichenko A.V.!, Kulyna S.L.!, Shkremetko O.L.
'National Mining University, 19 Karl Marx Ave., Dnepropetrovsk, Ukraine,
2St. Petersburg Energy Institute, 23 Aviatsyonnaya St., St. Petersburg, Russia

The intensive development of the coal-mining industry is causing serious environmental alterations and
negative impact on health of the population. That is why the solving of these problems should be based
primarily on the results of the comprehensive analysis which allows timely developing and implementing
the environmental protection measures. The multilevel biomonitoring system for the assessment of the
state of the environment in Chervonograd Mining Region (ChMR) has been developed for this purpose. 15
test sites with different degree of anthropogenic stress have been selected on the area under investigation.
The soil and water specimens as well as the bioassays were sampled both from the area affected by
the mining operation, and from the residential areas. The air quality was assessed on a cellular level of
bioindication using cytogenetic analysis ,,Pollen sterility in plants” and on the organismic level by the
degree of manifestation of fluctuating asymmetry (FA) of Betula pendula Roch, as well as by the morpho-
physiological changes in Pinus Sylvestris L. The toxicity of the specimens of natural water, mine water
from the sedimentation tanks and lagoons, and soil was assessed using biological tests with Allium cepa
L. and Sinapis L.

The results of the long-term biomonitoring investigations have shown the negative impact of coal
mining on the state of the environment of ChMR. Thus, for example, it was revealed that the level of
bioindicators damage on the test sites within the area under mining influence exceeded the target values
2-15, 2,9-3.4 and 1,4-1,5 times for atmospheric air, soil and water bodies, respectively. In general, the
ecological situation in the region is characterized as ,,unsatisfactory” and it requires the reclamation of
disturbed lands and implementation of modern low-waste technologies of coal mining and mine water
treatment and demineralization.

96 VI MockoBcHUIA MerayHapoaHbli KoHrpecc «BUOTEXHONIOMUA: COCTOAHUE U NEPCNEKTUBbI PA3BUTUA» 21-25 MapTa 2011

@



®

4
SECTION 6 | | BIOTECHNOLOGY AND ENVIRONMENT B

TECHNOLOGIES

NHTEHCUHOUKALIUA OYUCTKHN HEPTE3AI'PA3HEHHBIX I1OYB C
NCITIOJIB3OBAHUEM BUOMACCBHI AKTUBHOI'O HJIA

KcenogonrtoB b.C., Ko3zonaes A.C., Tapanos P.A., lyaunna JL.A.
OAO «l'ocHHUHcunmesbenoky, Poccus, 109004, Mocksa, yn. A. Conxcenuyvina, 27

B Poccum m 3a pyOexoM Hamboiiee 4acTO B MPAKTHUKE OYUCTKHA TOYBBI OT HE(PTENPOIYKTOB
UCIIOJIb3YyeTCs OMOIOTUYECKHI CTT0CcO0 KaK C MPUMEHEHHUEM HCKYCCTBEHHBIX IITAMMOB MUKPOOPTaHIU3MOB
TaK M C aKTUBU3aluel abopureHHoi Mukpoduopsl. Hapsiay ¢ HECOMHEHHON MPOCTOTOM 3TOTO criocoda
OH MMEET M CYLIECTBEHHbIE HEAOCTATKH, HAIpUMep OONBIIYI0 IIUTENBbHOCTD (2-3 Mecsua), U He TaeT
MOJTHOM YBEPEHHOCTH JIOCTHKCHUS TAPAHTUPOBAHHOTO Y deKTa.

B Poccun Gnomornyueckuii crmocod 04MCTKY MOYBBI UcToNb3yeTcs psaom HUW u yHuBEepcUTETOB, B TOM
yrcie OAO «T'ocHUHcunTe36enok» u ap. KomiekTuBamMu. bonee 3¢ (ekTHBHBIMU CIIOCOOAMU OYHCTKH
MOYBBI U TPYHTOB OT HE(PTEMPOAYKTOB U TSIKEIBIX METAJIJIOB, IO HAIIEeMy MHEHUIO, SIBISIOTCA (QU3HKO-
XMMHYECKHE METOJbl, B 4acTHOCTH (Quoramms. CymHOCTh 3TOTO CIOCO0a COCTOMT B a’pUPOBAHHUH
OYUIIAeMOH CyCHeH3UH IMy3bIpbkaMH Bo3Ayxa. [Ipu ucnonap3oBaHUM 3TOTO c1Oocoba MOXKET JOCTUTAeTCs
rapanTUpoBaHHBIN P dekT ouucTku (80-95%) B TeueHne mpumepHo 1-1,5 4acoB Mpu HEBBICOKUX YIETHHBIX
sHeprosarparax (mpumepno 0,5 — 0,8 kBr-u/m?).

WuTencnukaiyst 3Toro cnocoda MOXKET JOCTUTaThCs C UCTIONIBb30BaHHEM OMOMACChl aKTUBHOTO HJIa, B
TOM YHCIIE U TIOCTIE CTIEIUAaTIBbHOM €ro pereHeparum.

OTngme Takoi pereHepayy OT TPAIUIIHOHHOTO CIT0Cc00a BOCCTAaHOBICHUS (PYHKIIMOHATBHBIX CBOHCTB
aKTUBHOTO WJIa COCTOUT B TOM, YTO 3TOT MPOLECC MPOUCXOAUT B MIEHHOM PEXHUME IIPU MaJbIX Pacxoiax
BO3/1yXa. [Ipy 5TOM YCTaHOBJIEHO, YTO CYIIECTBEHHO COKpAIAETCsl BPEMs pereHepaluil aKTUBHOTO WIIa
(o 2 pa3). YkazaHHOE OOCTOSITENLCTBO MO3BOJISET CYLUIECTBEHHO YMEHBIIUTh ra0apuThl YCTAHOBKH IS
OYHMCTKH TIOYBBI M TPYHTOB OT HE(PTETIPOAYKTOB.

[IpennoxkeHHOE HayYHO-TEXHHUUECKOE PElICHHE MO3BOJSET MONIydaTh rapaHTUPOBAHHBINA d(hdeKT
OYHMCTKH He(Te3arps3HEHHBIX MOYB BO BPEMEHHOM WHTepBasie He Oosee 1 yaca. DTO 0OCTOSATEIHCTBO
uMeeT 0co00 BayKHOE 3HAUCHHUE B ClTydae Ype3BbIUaiHBIX CUTYaIUH, CBSI3aHHBIX C aBAPUIHBIMU pa3IuBaMU
HEePTH U HEPTETIPOITYKTOB.

INTENSIFICATION OF CLEANING CONTAMINATED SOIL WITH USE OF BIOMASS
ACTIVE ILA

Ksenofontov B.S., Kozodaev A.S., Taranov R.A., Doolina L.A.
JSC GosNllsintezbelok, Russia, Moscow, 109004, Alexandra Soljenitsina str, 27

In Russia and abroad, most often in the practice of cleaning the soil from mineral oil used as a biological
method using artificial strains of microorganisms and the intensification of indigenous microflora. Along with
the undoubted simplicity of this method it has significant drawbacks, such as long duration (2-3 months),
and does not give full assurance to achieve a guaranteed effect. In Russia, the biological method of cleaning
the soil used by several research institutes and universities, including OAO «GosNIlsintezbelok»»and
other groups.

More effective ways of cleaning the soil and soil from petroleum products and heavy metals, in our
opinion, are the physical - chemical methods, in particular flotation. The essence of this process is the
aeration of the suspension being purified air bubbles. However, the limitations noted above, in particular
the lack of confidence in guaranteeing the achievement of a positive result, do not allow for widespread use
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of biological method for cleaning soil and soil from oil pollution. When using this method can be achieved
guaranteed treatment effect (80-95%) for about 1-1,5 hours at low specific energy consumption (about 0,5 -
0,8 kVt-ch/m3). Intensification of this method can be achieved with biomass of activated sludge, including
during a special for its regeneration.

Unlike a regeneration of the traditional ways to restore the functional properties of activated sludge is
that this process occurs in the foam regime at low flow of air. It was found that significantly reduced the
regeneration of activated sludge (up to 2 times).This circumstance makes it possible to reduce the size of
the installation for cleaning soil and soil from petroleum. The proposed scientific and technical solution
allows to obtain a guaranteed effect of cleaning contaminated soil in a time interval less than 1 hour. This
circumstance is particularly important in case of emergencies related to oil spill and oil products.

YCKOPEHHASA BUO®EPMEHTALUA COJIOMbBI 'PEYUXU C IEJBIO IIOJYYEHUSA
KOPMOBBIX ITPOAYKTOB

IHapaxun H.B., I1aBaoBckas H.E., I'neymesa U.A., I'opbkoBa U.B., 'arapuna U.H.
@I'OY BIIO «Opnosckuii 20cy0apcmeenHblll acpapHbulil YHUBEPCUMem)y,
2. Open, yn. I'enepana Poouna, 69. E-mail: irigorkova-orel@yandex.ru

B nHacrosimiee Bpems 115 J)KUBOTHOBOJICTBA aKTyaJIbHBIM ABJISICTCS pacIIipPEHUEe KOPMOBOI 0a3bl 3a cUeT
HETPaJULMOHHBIX UCTOYHUKOB ChIPbsl. TaKUM SIBISIETCS OTXOJ, CEIbCKOXO3HCTBEHHOIO IPOU3BOACTBA —
COJIOMa, SIBJISIOIIASICS] MAJIOLEHHBIM KOPMOM.

[lepcriekTUBHBIM ~ CHOCOOOM  IIONYYEHHUS  KOPMOBBIX  IPOAYKTOB  SIBISI€TCS  OMOKOHBEpPCHUS
LEJUTIONI030 COAEPKALIUX OTXO0/I0B CIOCOO0M TBepAoGazHON (pepMEeHTAIINH, OCYLIECTBIEMON B a3pOOHBIX
Y aHa’POOHBIX YCIOBUSAX IO JEMCTBUEM MUKPOOPraHU3MOB WM (PEPMEHTHBIX MPENApaToB.

B nporuiecce nepepaboTKU IPEeUnXy €XKETOAHO OCTAETCSI OTPOMHOE KOJIMYECTBO OPTaHUYECKHUX OTXO/IOB,
KOTOPbIC HE HAXOMIAT MPAKTUYECKOTO NMPUMEHEHUS B KOPMOIIPOU3BOJCTBE M3-32 BBICOKOIO COIACpPMHKAHUSA
TpyJAHOIepeBapruBaeMoi kiteTdaTku (45,8%) u psiaa nonudeHoabHbIX COSAMHEHUH (TaHUHBI, (PIaBOHOUIBI).

[lenpro Hamiero McCiaenOBaHUS SBISUICA MOM0Op Crocoda YCKOpEeHHOH OnodepMeHTalnH COJOMBI
IPEYUXU IPU UCIIOJIb30BAaHUU PA3IUYHBIX TPYII LEJUTIOI030IUTUYECKIX MUKPOOPTaHU3MOB.

B paGore wucronp3oBaaM akTUBHBIE TOYBEHHBIE MHUKpOOpraHu3Mbl (Oumompemnapar baiikan DOM-1),
MHUKPOOpPTraHu3Mbl pyOma Jiocsi (yHuBepcajbHas Ouosjormueckas 3akBacka JlecHoBa), (epMEHTHBIH
npenapar LemmoBupuaun [20X, KynbTypanbHas )KUIKOCTh Tpuda pona Trichoderma viride.

brokoHBepcuio MpOBOAMIN B KOHTPOJIUPYEMbIX ycinoBuax npu pH 5,5, B a3poOHBIX ¥ aHaIpOOHBIX
ycnoBusx, t - 28°C B maboparopaom pepmentepe Biostat A plus. [Iporecc TBepaodaznon pepmMeHTaum
KOHTPOJIMPOBAJIN TI0 HAKOTICHHUIO PEIyIUPYIOIIMX BEIIECTB B THIPOIN3ATaX.

[IpoBeneHHbIe UCCIEN0BaHUS [TOKA3aJI1, YTO Hanbouee 3P PeKTUBHBIM, YCKOPEHHBIM U MaJI03aTPATHBIM
crocoboM OnodepMeHTauN COJIOMBI IPEUUXH SBIAETCS MPUMEHEHHE YHUBEPCAIbHON OMOIIOrHYecKoi
3akBacku JlecHoBa. Ilociie BHeceHus B cyOcTpar pabodero pacTBopa 3aKBacKH, IPUIOTOBJIEHHOIO C
n00aBIeHHNEM MHAYKTOpA LEJUIIONI030IUTHYECKUX (epMeHTOB, nocie 8-10 yacoB depmenrtanuu PB B
cyoctpare cocraBuio 14,8%, mokasarenb «CbhIpoi» KieT4aTKu CHU3WICA Ha 3,4%, «CbIpOoi» MPOTEUH
yBenuuuiics Ha 1,2%.

ConoMa rpeyuxu sBISETCS MOTEHIMAIbHBIM ChIPbEM JUISl MOJYYEHHsS KOPMOBBIX IMPOAYKTOB MJIS
YKMBOTHOBO/ICTBA [P UCIIOJI30BaHUH YHUBEPCAIbHOM Ononoruueckoii 3akBacku Jlecuona (TY 9337-001-
46391308-98).
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ACCELERATED BIOFERMENTATION BUCKWHEAT STRAW TO PRODUCE ANIMAL
NUTRITION PRODUCTS

Parakhin N.V., Pavlovskay N.E., Gneusheva I.A., Gorkova L.V., Gagarina L.N.
Orel State Agrarian University, Orel, ul. Gen. Rodina, 69. E-mail: irigorkova-orel@yandex.ru

Currently, the livestock is urgent expansion of forage due to non-traditional sources of raw materials.
So is the agricultural waste - straw, which is little value food.

A promising way to get feed products is the bioconversion of cellulose wastes means solid fermentation
carried out under aerobic and anaerobic conditions under the action of microorganisms or enzymes.

During the processing of buckwheat annually is a huge amount of organic waste, which do not find
practical application in feed production because of high content of indigestible fiber (45,8%) and a number
of polyphenolic compounds (tannins, flavonoids).

The aim of our study is the selection method of accelerated biofermentation buckwheat straw by using
different groups of microorganisms celluloselytic.

We used the activity of soil microorganisms (biologic Baikal EM-1), the rumen microorganisms elk
(universal biological starter Lesnova) enzyme celloviridine G20h, the culture fluid of the fungus genus
Trichoderma viride.

The bioconversion was carried out under controlled conditions at pH 5.5, under aerobic and anaerobic
conditions, t - 28 © C in a laboratory fermenter Biostat A plus. The process of solid-state fermentation was
monitored by the accumulation of reducing substances in the hydrolysates.

Studies have shown that the most effective, expeditious and cost-effective way biofermentation straw,
buckwheat is the application of a universal biological ferment Lesnova. After making the substrate working
solution of ferment, prepared with the addition of inducer celluloselytic enzymes, after 8-10 hours of
fermentation PB in the substrate was 14.8%, the “raw” fiber decreased by 3,4%, raw protein increased by
1, 2%.

Buckwheat straw is a potential raw material for feed products for livestock when using a universal
biological ferment Lesnova (TU 9337-001-46391308-98).

JUHAMMUKA UBMEHEHUSA COAEP KAHUSA HEOTEITPOAYKTOB ITP1 BHECEHUU
CIIOHTAHHOW 1 BHECEHHOMW MUKPO®JIOPHI B COOKHCJIUTEJBHBIX YCJIOBHUSX

PricoaeBa I.A., UcaeBa A.Y., YcnabaeBa A.A.
FOsicno-Kazaxcmanckuii cocyoapcmeennwiii yHusepcumem umenu M.Ayezosa,
PK, a.lllvimkenm, npocnekm Tayke-xana,5

B pesynbrare nmpoBeeHHBIX J1a00paTOPHBIX MCCIEAOBAHUN OBUIO YCTAHOBJICHO, YTO B KOHTPOJIHLHOM
oOpa3siie moYBkl, coaepxkamiei 2% HedTh, B TeUEHHE Mecsla, 3a cueT (PU3NKO-XMMHUYECKUX MPOLIECCOB,
KoHIIeHTparwsi Heptu Obuta cHukeHa Ha 3,4%. Crumynsius aOOpUTeHHONH MHKPOGIOPHl 3a CUYeT
a’palui ¥ BHECEHHUS OMOTEHHBIX AJIEMEHTOB IMOBBICHUJIA CTENEHb OYUCTKU ToYB a0 27,8%. Cozmanue
COOKHCITUTEIIbHBIX YCIIOBHI 32 CUET IOTIOJTHUTETHHOTO BHECEHUS PA3TUYHBIX JIETKOAOCTYITHBIX HICTOYHUKOB
yIiiepoia Mo3BOJINIIO CHU3UTH CoiepKaHue HeTH B ITOYBE, B BApHAHTE ¢ BHECEHHEM (pyKTo3bl —Ha 38,5%,
1I0K03bI — Ha 74,0%, Mmannuta —Ha 84,0%, runepuna —Ha 79,0% u mansro3sl —Ha 82,0%.

D HeKTUBHOCTH TOTOIHUTEIFHOTO BHECCHUSI MAHHUTA TIOATBEPIMIIACH U B JICISTHOYHBIX OIBITaX Ha
TEPPUTOPUU PE3ePBYapPHOTO Mapka HedTemnmepepadarpBaroniero npeanpustus. [lokazano, 9To B KOHTpOIE

®
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IIPY AKTUBU3ALMH CIIOHTAaHHON MUKPO(IIOPHI CTENIEHb OYUCTKYU IMOYBHI OT HEPTH KoJIeOneTcs B Ipeeiax
0,8-5,3%. BHecenne MaHHUTa YBETUYWIO CTENIEHb OUUCTKU 110 29,7%, BHEceHre ManbTo3bl - 10 27,3%,
a BHeceHue ¢Gpykro3sl - a0 24,8%. AyryMmeHTauus yrieBOAOPOAOKHCISIONIUX MHUKPOOPTraHU3MOB
Obu1a AQPEKTUBHA TOJIBKO HA YYAaCTKaX CO «CBEKUMHU» He(Te3arps3HEHUSAMH, T.K. HA JIPYTHX y4acTKax
CYLIECTBEHHO! Pa3HHULIbI B AMHAMUKE OMOPEKYJIbTUBALIMY He(pTe3arpss3HEHHBIX I0YBOTPYHTOB B BAPHAHTAX
¢ a0OpUreHHOH U ayT'yMEHTUPOBAHHOM MUKPOMIOPOl HE OTMEYEHO.

Takum 00pa3oM yCTaHOBJIEHO, YTO CTENIEHb ONOJIOTMYECKONM OYMCTKH ITOYB OT HEPTH 3aBUCUT HE TOJIBKO
CpOKa 3arpsi3HEHHUs, HO U OT UCIIOJIb30BAHHOTO JIOTIOJIHUTENIEHOTO JIETKOJOCTYITHOTO JJ1s1 MUKPO(]IIOPHI IIOYB
UCTOYHMKA yrueposa. IIpu 3Tom, B ycIoBHAX CYIIMHUCTOIO cepo3ema tora KazaxacTtaHa, 3arpsi3HEHHOIO
HU3KOCEPHUCTON napaduHUCTOW HEePTHIO, IPPEKTUBHO HCIIONB30BAaHUE MAHHUTA, KAK Ui CTUMYJISIIMA
AKHU3HEJEATEIbHOCTU A0OPUTE€HHOM, TaK U ayT'yMEHTHUPOBAHHONW MUKPOQIIOPHI.

OIL PRODUCTS CONTENT TIME HISTORY IN THE COURSE OF SPONTANEOUS AND
BROUGHT MICROFLORA TREATING UNDER COOXIDIZING CONDITIONS

Rysbaeva G.A., Issaeva A.U., Uspabaeva A.A.
M.Auezov South Kazakhstan State University, RK, Shymkent, Ave. Tauke-khan, 5

The laboratory research results show that in the check sample of the soil bearing 2% oil, in the course
of a month, the oil concentration was reduced to 3,4% by means of physico-chemical processes. The
aboriginal microflora stimulation raised the degree of the soil cleanup up to 27,8% by means of aeration
and application of biogenic elements. Creation of the cooxidizing conditions at the expense of the different
readily available carbon sources additional application let reduce the oil content in the soil, in a variant
with application of fruit-sugar — to 38,5%, glucose — to 74,0%, mannite — to 84,0%, glycerin — to 79,0%
and maltose — to 82,0%.

The effectiveness of the mannite additional application is also proved out on the plot trial in the oil
refinery tank battery territory. It was demonstrated that the degree of cleaning of soil from oil ranges within
0,8-5,3% in the control when activating spontaneous microflora. The mannite application increased the
cleaning degree up to 29,7%, maltose application — up to 27,3%, and fruit-sugar application — up to 24,8%.
The hydrocarbonoxidizing microorganisms’ augmentation was effective only on the areas with the «fresh»
oil pollution because on other areas the appreciable difference in the oil polluted soil biorecultivation
dynamics in the variants with aboriginal and augmented microflora was not mentioned.

Consequently it is found that the degree of the biological cleaning of soil from oil depends not only on
the pollution term but on the used additional readily available for soil microflora carbon source as well.
Herewith amidst loamy gray soil of south Kazakhstan polluted by low-sulphur paraffin oil, it is effective to
use mannite for habitability stimulation of both aboriginal and augmented microflora.
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BUONUIHBIE ITPEITAPATBI HA OCHOBE I'YAHUJIWHA U UX UCITIOJIb3OBAHUE
JIJISI HOBBIIIEHUSA BHOCTOMKOCTHU MATEPHUAJIOB, U3JIEJIUI, IPUBOPOB 1
AIIITAPATOB

CgemuioB /1. A. ', Epogees B. T., Cmupnos B. ®. %, Boraros A. /I., Kaznauees C. B.,
Maxkapesuu 0. M.!, Cnupun B. A., CsetiioBa E. /1. !, Bypuaiikuu A. H.
TOYBIIO «MTI'Y um. H.II. Ocapesay, 2. Capanck, 430005, yn. borvwesucmckas, 68;
1340 «CogpmIIpomexmopy, 2. Cankm-Ilemepoype, 195030, yn. Xumuxos, 28;
HHT'Y um. H. U. Jlobauesckoeo, 2. Huxcnuii Hoezopoo, 603950, np. I'acapuna, 23

MurtienuansHbie TPUOBI M OaKTEpUU B MPOIECCE CBOECH JKU3HEIEATEIILHOCTH CITOCOOHBI 3HAYUTEITHHO
CHU3UTH JKCILTyaTallMOHHBIE XapaKTePUCTUKU CTPOUTEIHHBIX MaTepUasioB, UCIIOIb3YEMBIX B PA3IUYHBIX
OTpaCIISIX YEIOBEYECKOW JIEATENBHOCTH, YTO MPUBOIUT K CYIIECTBEHHOMY JKOHOMHYECKOMY YIIEpOy.
Hekotopsle MUKpOOpraHU3MBI, COAEPIKAIINECS B BO3AYIIHON Cpelie OCESIONIUEcs Ha TOBEPXHOCTAX
MaTepHalioB, MOTYT CTaTh MPUYUHOW IEJOTO psijga 3a00JIeBaHUI, B TOM YHCIIE MUKO30B BHYTPEHHUX
OpTaHOB.

3A0 «CodrlIporekrop» pa3paboTaHbl OMOIMIHBIC MTPETapaThl, HA OCHOBE COCAMHCHUN T'YaHUIMHA,
UMEIOLINEe MIMPOKUN CHEKTp JEHCTBUS MPOTUB MHUKPOOPTAaHM3MOB DA3JIUYHBIX CHUCTEMATUYECKUX
rpymI, 00JaIaMnX ATUTEIBHBIM CPOKOM 3alUTHOTO JCHCTBHS M 0€30MacHBIX IS JIIOCH, HalakeHa
TEXHOJIOTHYECKas JIMHUS 110 IPOU3BOICTBY MpenaparoB coaepxamux ryanuand. Comecto ¢ MI'Y um.
H.IT. Orapesa u HHI'Y um. H.U. Jlob6a4ueBckoro pa3padoTaHa TEXHOJIOTHS X TPUMEHEHHUS, ISl 00pabOTKH
MOBEPXHOCTEH CTPOUTENBHBIX H3JEIHM, 00e33apaKMBaHUS BO3AyXa B TOMEIICHUSX M TOJTYYECHHS
KOMITO3UITMOHHBIX MATePUAJIOB C YIYYIICHHBIMH OMOCTOMKHMMU cBolcTBamu. [IpenmyiecTsa mpoaykra
3aKJIIOYAIOTCS. B IIMPOKOM CIIEKTPE, MPOJOHTUPOBAHHOM JICHCTBUM, HU3KOW TOKCHYHOCTU B YCIIOBHAX @
BO3JICHCTBUS MUKPOOHOJIOTHYECKIX arPECCHBHBIX CPE]L.

OnTUMU3UPOBAHBl COCTaBbl KOMITO3UIIMOHHBIX MAaTE€pPUAIOB U PA3IHUYHBIX Chep HUCIOIb30BAaHHS C
MPUMEHEHUEM OHMOIMIHBIX MpernaparoB . VIchbITaHUsS MarepyualioB B JIAOOPATOPHBIX U MPOU3BOJCTBEHHBIX
YCIIOBUSIX TIOKAa3aJld UX BBICOKYIO A(PPEKTUBHOCTh. DKOHOMHYECKHH 3((eKT OoT BHeApeHus pa3paboTku
JIOCTUTACTCS 32 CYET CHIYKEHHUSI 3aTpar MU SKCIUTyaTallil U PEMOHTE. BUOIMTHBIE TIpermapaThl ¥ KOMIIO3UTHI
C UX NMpUMEHEeHreM HcTob3oBaHbl B I. CankT-IletepOypre, . Capancke u ap. Pa3paboTka 3ammuiieHa aecsaTbio
nareHTamu PO u cBUAETENHCTBAMH HA MTOJIE3HYO MOJIETb.

BIOCIDE PREPARATIONS ON BASE GUANIDINA AND THEIR USE FOR INCREASING
BIOSTABILITY MATERIALS, PRODUCTS, INSTRUMENTS AND DEVICES

D. A. Svetlov!, V. T. Yerofeev, V. F. Smirnov2, A. D. Bogatov, S. V. Kaznacheev,

Y. M. Makarevich', V. A. Spirin, E. D. Svetlova', A. N. Burnaykin

Mordovia N.P. Ogareva State University, Saransk, 430005, str. Bolshevitskaya, 68;

'PSC “SOFTPROTEKTOR”, Saint Petersburg, 195030, str. Chemicov, 28

2 N. Novgorod N. 1. Lobachevskiy State University, N. Novgorod, 603950, avenue Gagarina, 23

Micelium mushrooms and bacterias in process of its vital activity capable vastly to reduce the field-
performance datas of the building materials, used in different branchs of human activity that brings to
essential economic damage. Some microorganisms, being kept in air ambience settling on surface material,
can become the reason of the whole row of the diseases, including micause of internal organ.

CAS “Softprotektor” designed biocide preparations, on base of the join guanidin, having broad spectrum
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of the action against microorganism of the different systematic groups, possessing long period of the
defensive action and safe for people, established technological line on production preparation containing
guanidin. With Mordovia N.P. Ogareva State University and N. Novgorod N. I. Lobachevskiy State
University technology of their using for processing the surfaces building product, disinfections of the air
in premiseses and receptions composite material with perfected biostability characteristic is designed. The
advantage of the product are concluded in broad spectrum, prolonged action, low toxicity in condition of
the influence microbiological aggressive ambiences.

The structures of composed materials for different spheres of the using with biocide preparations are
optimized. Test of materials in laboratory and working conditions have shown their high efficiency. The
Economic effect from introducing the development is reached by the reduction of the expenseses in using
repairing. Biocide preparations and composite with their using are used in Saint Petersburg, Saransk and
other. Development is protected by ten patents of RF and certificate on useful model.

JECTPYKIUA HEOPTAHBIX YITIEBOAOPOAOB BUOIIPEITAPATAMMU B 3ABUCUMOCTHU
OT THUIIOB I10YB U PA3JIMYHOI'O YPOBHA 3AT'PASHEHUA HE®TBIO U
HE®TENNPOAYKTAMUA

CywnoBa A.B.!, [TapamonoBa U.E.!, Tamkanos H.A.', Baanaunos /I.C.2
TOO «Hayuno-ananumuuecxuii yenmp «buomeonpenapamy
Pecnybnuka Kazaxcman, e. Cmennocopck, biomedpreparat@bk.kz

HccnenoBana pectpykuusi HedTH, OCH3MHA, IU3EIBHOTO TOIUIMBA M Ma3yTa OHoOIIpernaparaMu Ha
pa3HbIX TUIIAX TIOYB In Vilro.

B ombITax HCHOIb30BaIM TOYBY: TEMHO-KAIITAHOBY0 AKMOJIMHCKOM 00/1aCTH, TIecuaHy0 AKMOJTMHCKON
obrnacTu, necyanyro MaHTBICTayCKOW 00JIaCTH, COJIOHYAKOBYI0 AKMOJIMHCKOW 00JIacTH; OMOMIpernaparhl:
«9xobak», «IIpemapar Nel» (mpoussenens! B PK), «Mukposum (tm) Ilerpo Tpur» (npoussenen B POD), a
Takke 0eH3uH Mapku Au-96, Au-80 B KoHIIeHTpauuu 7%, HEPTh MECTOPOKACHUS «Y3€Hb» U AU3EIIbHOE
TOIUIMBO JIETHEE B KOHIEHTpauusax 7 u 15%, mazyT B koHueHTpauu 7 %.

[Ipu 3arpsi3HeHUHM TOYB OCH3WHOM C HU3KHM OKTAaHOBBIM uucioM (Au-80) OTMEYEHO HuCHapeHue
JIETKUX yTIEeBOMOPonoB (85%) u aecTpykuus Oojee TsHKeNbIX yriieBonoponoB (15%), kak abopureHHOH
MUKpO(DIOpO#, Tak W MHKPOOPTaHM3MaMH, BHECEHHBIMH ¢ Tpemnapatamu. Haubonbmmii ¢ dext
JeCTPYKIMU HE(PTAHBIX YIIEBOIOPOJOB OMoNpenaparaMu NOJIy4YeH MPH 3arps3HEHUH MoYB He(ThIO, s
KOTOpOM MOTepH HU3KOMOJIEKYJISIPHBIX YITIEBOAOPOAOB 3a CUET MCIAPEHUS 3HAYUTEIBbHO HUXKE, YEM IS
JIM3EJIBHOTO TOIUIMBA M OCH3HHA.

[Ipu 3arpsi3HEHUU [TOYB MA3yTOM, JI€CTPYKIIMS JaHHBIMH MpenapaTaMu IPOUCXOAUT OYE€Hb MEJIEHHO.
ITo pesynbratam uccienoBanuii Ha 60-¢ CyTKM OTMEYeHa JECTPYKIHMs n-ankaHoB B nuanasone C -C,
OTEYECTBEHHBIMH IITAMMaMH, a npenaparoM «Mukposum (tm) Ilerpo Tpur» - n-mapadpuunos no - C,,.
Octarok (ppakiuu COAepKHUT BEICOKOMOJIEKYISIpHBIE yriieBogopoabl C25-C36 HeDTIHOTO IPOUCXOKICHHS,
JUTSL TIOJTHOM IECTPYKIIMK KOTOPBIX, JaHHBIN Mepuo/l BpeMeHu (60 CyTOK) HeZOCTaTOYECH.

[Ipu 3arps3HEeHNH TI0YB, HE3aBUCUMO OT MX TUIIA, OEH3WHOM C BBICOKMM OKTaHOBBIM YHCIIOM (AU — 96)
HabroaeTcs ero ectecTBeHHOE UcniapeHue (96-97%) yepes 30 cyTOK U3 4ero cleAyeT, YTO JOTOTHUTEIbHAs
OYMCTKa IpenaparaMu He TpeOyeTcs..
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DESTRUCTION OF OIL PETROLEUM HYDROCARBONS BY MEANS OF BIOPRODUCTS
DEPENDING ON THE TYPE OF SOIL AND VARIOUS LEVEL OF CONTAMINATION BY OIL
AND OIL PRODUCTS

Suyunova A.B.,' Paramonova L.E.,! Talzhanov N.A.,' Balpanov D.S.?
LLC «Scientific and Analytical Center « Biomedpreparat»
Republic of Kazakhstan, Stepnogorsk city, biomedpreparat@bk.kz

The destruction of oil, petrol, diesel fuel, and fuel oil by bio-products had been studied at various types
of soil in vitro.

The following types of soil had been used during the experiment: liver-coloured from Akmolinskaya
oblast, sandy from Akmolinskaya oblast, sandy from Mangystauskaya oblast, saline from Akmolinskaya
oblast; bio-preparations: «Ekobak», «Product Nel» (produced in the Republic of Kazakhstan), «Mikrozim
(tm) Petro Trit» (produced in Russian Federation), as well as petrol of trade marks Ai-96, Ai-80 in
concentration 7%, oil from the deposit «Uzen» and summer diesel fuel in concentration 7 and 15%, fuel
oil in concentration 7 %.

While the soil had been contaminated by the petrol with lower-octane rating (Ai-80), then the evaporation
of light hydrocarbon (85%) and destruction of more heavy hydrocarbon were stated (15%), both native-
born micro-flora and micro organisms, injected with bio-preparations. The overall destruction effect of
petroleum hydrocarbons by means of bio-preparations was achieved while the soil had been contaminated
by such type of oil, which is characterized by quite lower losses of low-molecular hydrocarbon at the
expense of evaporation, then for the diesel fuel and petrol.

While the soil was contaminated by the fuel oil, then the destruction by the given bio-preparations
occurs very slowly. I accordance with the results of the investigation, at the 60" day the destruction of had
been marked n-alkanes in the diapason C,-C, by home made strains, while by the product «Mikrozim
(tm) Petro Trit» - n- alkanes up to - C,,. The residue of the fraction contains high-molecular hydrocarbons
C,,-C,, of oil origin, for which the period 60 days is not enough for the complete destruction.

While the soil (not depending on the type of the soil) had been contaminated by the petrol with high-
octane rating ( A i— 96), then its natural evaporation (96-97%) was observed in 30 days thus it follows from
it that an additional purification by means of bio-preparations is not required.

W3YUEHUE MUKPOOPTAHU3MOB, OBJIATAIOIINX BEICOKON PEMEJIUAILIMOHHOM
AKTUBHOCTBIO

Hypxkan 5.C., bpaxunukosa E.B., Axmaaguesa /I. P., Axmerosa JI. K.,
Kapnenwok T.A., I'onuaposa A.B.
KaszHY umenu ano-Dapabu, e. Anmamel, ano-Dapaou, 71

MHorue opraHu3Mbl aKTUBHOTO MJia U MOYB CIIOCOOHBI HAKAIUIMBaTh U TPAaHC(HOPMUPOBATH METAILIBI,
yIIIEBOAOPOAbI He(pTH W JApyrue MOJUTIOTAHTHI B OONBIIMX KONWYecTBax. B Xozme HBOMIONMHM B HUX
c(hopMUPOBANTUCH CUCTEMBI TOTIIOIICHUS OTACTBHBIX 3arPSI3HUTEINEH, UX KOHIIEHTPUPOBAHUS U IEpEpadOTKI
B KJjeTkax. CeleKkuusi B 3TOM HalpaBICHUH TO3BOJIUT MOTYyYUTHh (POPMBI, aKTUBHO aKKyMYJIUPYIOIIUE H
TpaHchopMuUpyIore KCeHOOMOTHKHU, M Ha UX OCHOBE CO3/1aBaTh HOBBIE CUCTEMBI OMOOUUCTKH.

Hamnume B CTOYHBIX BOJAX BBICOKMX M IIOCTOSHHO MEHSIOIIMXCS KOHLEHTpAUUN pPa3IUYHbIX

—

|

3arpsI3HSIONIMX BEIIECTB, KaK IMPaBHIIO, CHOCOOCTBYET BO3HHKHOBEHHIO MYTAHTOB, TOIICPKAHHBIX
|

€CTECTBEHHBIM OTOOpPOM. B CBA3M € STHM INEPCHEKTHBHO CO3/laHME OHMONpPENnapaToB Ha OCHOBE "
|

]
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MUKpPOOPTraHU3MOB, BBIJEJICHHBIX K3 aKTHUBHOIO WJIa a’pOTEHKOB TOPOJICKHX COOPY)KEHHUH,
XapaKTEePHU3YIOMINXCS MOBBIIICHHONW aKKYMYJISITHBHOW U peMEANAIIMOHHON aKTUBHOCTSIMHU.

Hcxonst u3 3TOro, HaMM TPOBENECHBI PaOOTHI IO aHAIU3y MUKPOOHOJIOTHYECKOW COCTABJISIFOIICH
AKTUBHOTO WJIa OYHCTHBIX COOpykeHu# I. AnMarel. Co3/aHa KOJUIEKIUS ITaMMOB MUKPOOPTaHU3MOB,
BbIJIEJICHHBIX U3 aKTUBHOTO Wja. Beijenensl U naeHTU(GULINPOBAHbI MaCCOBBIE BUbI MUKPOOPTaHU3MOB
JaHHOTO OuoreHo3a. OxapaKTepu30BaHbl MPEACTABUTENH, OONAJAIONINE YITIEBOJOPOJOKHUCIISIONIEH
CIoCcOOHOCTHIO: OakTepuu poaa Pseudomonasn npoxoku pona Candida,; olieHeHa MX CTIOCOOHOCTH U3BJICKATh
U3 CTOUHBIX BOJ TsDKeJIbIe MeTalutbl. [1o100paHbl yCIoBUs 171l HHTEHCU(DUKALIUU OCYIIECTBISEMBIX S TUMHU
MHUKPOOPraHu3MaMu MpPOLECCOB JAErpajallud KOMIOHEHTOB HE(TH U JU3EJIbHOTO TOIUIMBA, YTUIN3ALUU
dochopopraHnuecKuxX COeTMHEHUHN, HIOHOB IIMHKA U MEJIH.

BrisiBnensl Hambosiee ycToiuMBbIE K BBICOKMM KOHIIEHTPALUSM MOJUIFOTAHTOB MHKPOOPTaHU3MBL,
o0maarolye BEICOKOM aKKyMYJIHUPYIOMIEH U JECTPYKTUBHON aKTUBHOCTSIMH JJIsL CO3TaHMs HA X OCHOBE
[pernaparoB AJisi OMopeMeIuaum.

THE STUDY OF MICROORGANISMS WITH HIGH REMEDIATION ACTIVITY

Tsurkan Y.S., Brazhnikova Y.V., Akhmadieva D. R., Akhmetova L. K.,
Karpenyuk T.A., Goncharova A.V.
The Kazakh national al-Farabi university, Almaty, al-Farabi av., 71

Many organisms of active silt and soils are capable to accumulate and transform metals, hydrocarbons
of oil and others pollutants in considerable quantities. During evolution systems of absorption of separate
pollutants, concentration and processings of them in cells were generated in these organisms. Selection in
this direction will allow to receive the forms actively accumulating and transforming xenobiotics, and to
create new systems of bioclearing on their basis.

Presence in sewage high and constantly changing concentration of various polluting substances, as
a rule, promotes to the occurrence of the mutants, supported by natural selection. In this connection the
creation of biological products on the basis of the microorganisms allocated from active silt aeration tanks
of city constructions, characterized raised accumulative and remediation activities is perspective.

Proceeding from it we carried out the analysis of a microbiological component of active silt of Almaty
treatment facilities. The collection of microbial strains allocated from active silt has been created. Dominant
species of microorganisms of this biocenosis have been allocated and identified. The representatives
possessing hydrocarbon oxidizing ability have been characterized: bacteria of the genus Pseudomonas
and yeast of the genus Candida; their ability to remove from sewage heavy metals have been estimated.
Conditions for the intensification of microbial degradation of oil components and diesel fuel, recycling of
phosphorus compounds, zinc and copper ions have been picked up.

The most resistant to high concentrations of pollutants microorganisms with high accumulation and
destructive activity have been found in order for creation on their base the preparations for bioremediation.
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MHUKPOBHUOJOI'NMYECKASA PEKYJIBTUBALIUA HE®TE3AT'PA3SHEHHBIX I1IOYB
IO KHOI'O KABAXCTAHA

bumumoae B.K., UcaeBa A.Y., YcnataeBa A.A., PoicoaeBa I A.
FOsicno-Kazaxcmanckuii 2ocyoapcmeennuiii ynusepcumem um. M. Ayeszosa,
. lllvimkenm, Pecnybnuka Kazaxcman

B npupone cyiiecTByeT 4eTKO OTIIOKEHHBIH MEXaHU3M CAaMOBOCCTAHOBIICHHUSI HAPYIIEHHBIX SKOCHCTEM,
B KOTOPOM YYacCTBYIOT BCE WICHBI OMOIIEHO3a: PACTEHUSs, POCTEHIINE, BOIOPOCIH, OaKTepUH.

[IpenBapurenbHas omeHKa cocTossHUS HedTsHOTrO 3arps3HeHus rpyHToB Ha TOO «llerpoKazaxcran
Oiin [lpomakrey» moka3ana, YTO OCHOBHBIMH 3arpsi3HSIONIMMU KOMIIOHEHTaMH B TPYHTax SIBISIFOTCS
nonuikionadrenonsie (10%), bunmknoapomarnyeckue (60% ) 1 MOHOIIMKIOAPOMATUYECKHUE COSTUHEHHS
(20%), TomyonsHbIe cMOITEI (5%) 1 achanbrens! (5%).

[IpoBeneHHbIE MONYIPOMBIIUICHHbIE HCHBITAHUSA TOKa3aldM, YTO TOCJe BHECEHHUsi Ouompernapara
«Ilepoitny», cocrosmiero u3 TMO(GUIBHO BBHICYIICHHBIX ITAaMMOB Oaktepuit Micrococcus luteus B1Ag8G
NUMuB B-45 u Rhodococcus erythropolis JII1 304 Ne7 UMuB B-44 npu pa3BeneHuu €ro BOJOW B
cootHomeHnu 1:100 B HedTe3arpsA3HEHHYIO IMOYBY W IMPOBEACHUS HEOOXOIUMBIX arpoTeXHHUYECKUX
MEPOIPUITHIA, KOUYECTBEHHOE CO/Iep )KaHie KOMIIOHEHTOB B ITPpo0ax MmouB ObUIO MPEICTaBICHO OJHUMU
MOJHIUKIOHA(TEHOBBIMU COeMHEHUSIMH. CTENeHb OYMCTKU IPU ATOM JOCTUTaET 110 96,5%.

Buny Toro, uto FOxusii Kazaxcran pacronoxeH B apuIHON 30HE, MpeAsiaraeTcs Hadyauno MpoBeIeHus
OMOpEeKyIFTUBAIIMOHHBIX pabOT NPUYpPOUYUTH K OCEHH, YTOOBI BOCIOJIB30BATHCS OCEHHE-BECEHHUM
YBIOKHEHUEM TIOYBBI JJIS CHIDKEHUS BOJOMOTPEONICHUS W aJanTalud MHKPO(IOphl K MOTOJHO-
KIIMMaTHYECKUM YCIOBUSIM.

MICROBIOLOGICAL RECULTIVATION OF PETROLEUM CONTAMINATED SOILS OF
SOUTH KAZAKHSTAN

V.K. Bishimbayev, A.U. Isayeva, A.A. Uspabayeva, G.A. Rysbayeva
M.Auezov South Kazakhstan State University
Shymkent, Republic of Kazakhstan

In nature there is a precisely operating mechanism of self-regeneration of disturbed ecosystem, in
which all members of biocenosis: plants, protozoan, algae, bacteria take part.

The preliminary evaluation of the condition of petroleum contamination of grounds at
“PetroKazakhstan Oil Products” Ltd. has showed, that the main contaminating components in grounds are
polycyclonaphthenetic (10%), bicycloaromatic (60%) and monocycloaromatic compounds (20%), toluene
resin (5%) and asphaltenes (5%).

The carried out semi-industrial tests have showed that after introducing biological preparation
“Peroil”, consisting of freeze-dehydrated strains of bacteria Micrococcus luteus b1Ag8G NMuB B-45
and Phodococcus erythropolis II1 304 N7 UMuB B-44 while diluting it by water in correlation 1:100
into petroleum contaminated soil and carrying out necessary agrotechnical measures, quantative content
of components in soils samples was presented by polycyclonaphthenetic compounds. The degree of
purification at this reaches up to 96,5%.

Considering that South Kazakshatn is located in arid zone, it is suggested to start biorecultivation work
in autumn, in order to take advantage of autumn-spring damping of soil for reducing water consumption
and adaptation of microflora to weather-climatic conditions.
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NEPCHEKTUBBI UCITOJIb30BAHUA BUOTEXHOJIOTI Ui IS OBBOJTHEHU A
TOPOAHUKOB

Bayaun H.1O.
Poccuiickuti Coyuanvnuiii Iocyoapcmeennuiii Ynusepcumem,
129226, 2. Mockea, yn. Bunveenvma Iluka, 0. 4, cmp. 1

B crarbe wu3maraioTcs TPEATIOKEHUS TI0 HCIOIB30BAHUIO PA3TUYHBIX OWMOTEXHOJOTHH ISt
HAYMHAIOLIErocs B HacTosIee BpeMs B MOCKOBCKOM perHoHe MacIITaOHOTO MEPOIIPUSITHS IO 0OBOJHEHHUIO
TOP(SIHUKOB U, COOTBETCTBEHHO, CYIIIECTBOBABIIUX paHEE HA 3TUX TEPPUTOPHSIX €CTECTBEHHBIX OOJOTHBIX
9KoJIorn4yeckux cucreM. IIpu 3ToM 000CHOBBIBaETCS, YTO OCHOBHBIM, Han00JI€€ SKOJOIMYHBIM CLIOCOOOM
MOJTYYEHHUS] 3HAYUTEIHHOTO KOJMYECTBA BOTHBIX MAcC, MOIJIO ObI OBITh HE MCIIOIB30BAHNE OOMEJIEBIINX
€CTECTBEHHBIX BOJOEMOB M CTpPaTerMYECKUX IOJ3€MHBIX 3alacoB MUTHEBOM BOJBI, @ OYMIIEHHBIX O
HOPM, TIPEIBSBIAEMBIX K PBHIOOXO3SHCTBEHHBIM BogoéMamM, cTouHbIX Bon (CB). Kpome Toro sra Boxa,
BBUJY 9K30T€PMUYECKOTO XapakTepa MPOLECCOB OMOJIOTMYECKO OYMCTKM UMEET MOBBIMIEHHYO (10 18
°C) Temreparypy, 4T0 3HaYUTEIHHO OOJETYUT e€ Mmojiauy B 3SUMHUM niepruo. [l 3TUX 1eNel clieayeT mmpe
UCII0JIb30BaTh TAKOM MOYBEHHBIN METO/ OYMCTKU OBITOBBIX CTOKOB, KaK 3eMJIEIENIBIECKUE OISl OPOLIEHHUS
(3II0O). OcuoBHoil 3anaueit 3[10 sBnseTcs BbIpalMBaHUE OTOPOAHBIX MM KOPMOBBIX KYJBTYp, CESTHBIX
TpaB. Dkcmyatanus 3I1O npenacraBisieT HEMPEPBHIBHBINA, HE3aBUCUMBIM OT BPEMEHM Trojla U MOTOIHBIX
YCIIOBUH, MPOLECC KPYINIOCYTOUHOTO NpUEMa HEMOCPEICTBEHHO Ha I10JI WJIM B HAKOMUTEIN PACUYETHOTO
xonuuecTBa )CB) 6e3 copoca ux 3a npeaens! Tepputopuu. 3110 He MOTYT IBUThCS HCTOUHUKOM Iepeadnt
BO30ynuTeNel KUIeuyHbIX nHpeKui. OTMevaeTcs, YTo ONpeAeIEHHBIMUA TPYIHOCTSAMHU B SKCIUTyaTallin
3[10 sBnsiercss TOT (pakt, yro oOpasyroulascsd Ha HUX OMOJOrMYecKas IJIEHKA, HE MOXKET MOJHOCTBIO
NPOSIBUTH CBOIO OKHUCJIHMTENBHYIO CIHOCOOHOCTh WM3-32 HEJAOCTarka NpuToka kuciaopoaa. C I1enbio
MHTEHCU(UIMPOBATh MPOLECC OKUCIIEHUs, Mpejaraercs 0osiee MONHO MCHOIb30BaTh OKUCIUTENbHBIE
crocobHocTH OmoreHo3a, obpasyromerocs npu ounctke CB U mpUMeHsTh crenuaibHble OHOPUIBTPHI
(aspoTeHkn), paboTa KOTOPBIX OCHOBaHa Ha MPUMEHEHMHM COPOUPYIOIMX OMOIOTHYECKUX areHTOB B
TOJIIE MEPEMEIIAIONIeTOCS CIIOS BOABL.. J[JIsi TIOBBIMIEHHUS] OKHCIUTEIHHONH CIIOCOOHOCTH OMO(PHIBTPOB
CJIelyeT YCTpaumBaTh MCKYCCTBEHHYIO a’3palyio Teiaa (uiIbTpa MyTEM MOJaYM KOMIIPECCOpaMM CKaToro
Bo3ayxa. [Ipu aTom okucaurensHas mouiHocts 3I10 Bo3pacraet B 3-4 pa3a. HemanoBa)KHbIM, 10 MHEHUIO
aBTOpa SBJSIETCA U UCIOJIb30BAaHUE AJBTEPHATUBHOIO MCTOYHMKA SHEpruu (6uorasa, oOpasyromierocs B
METaTeHKaX — CIEIMAbHBIX JKeJIe300€TOHHBIX pe3epByapax, NPUMEHIEMbIX Il COpakKUBaHUS MIIOBBIX
0CaJIkoB) il o0ecrieyeHus paboThl KOMIIPECCOPHBIX CTAHIMKA U APYTUX 0OBEKTOB CHCTEMbI OOBOTHEHHS
TOP(STHUKOB.

B nienom BeIcOKHE TOTPEOUTENBCKHE KAUECTBA OUUIIIEHHBIX CTOYHBIX BOJI, HCIIOJIb30BAHNE LIECHHENIIIETO
BOCCTAHOBHTEJIBHOTO Marepuana — OHOryMyca — JOJDKHBI TO3BOJUTH HE MPOCTO PELIUTH 3334y IO
OOBOJTHEHUIO TOP(SHUKOB, a BOCCTAHOBUTH HMEBIIMECS TaM paHEe 3KOJIOTHYECKHE CHCTEMBI, UTO
NPEACTaBISIETCs 3HAYUTEIHLHO O0Jiee BaKHON SKOJIOTHUECKON 3aavuei.

KommyHanbHasg rurueHa. Y4yeOHUK Ui CTYJEHTOB CAaHUTapHO-TMTHEHHYECKUX (DaKyIbTETOB
MEIUIIMHCKUX HHCTUTYTOB. M. U3narenbctBo «Meaununa», 1986 r., 607 c.

Konmerniust pernoHanbHOM 11eneBoit mporpaMmel «IIpenoTBpaiieHre u INKBUIAINS BOTOPAHHS TOPPSHIUKOB 1
TopdsiHbIX ouB MockoBckoi obmactu» 1 atan. THY BHUU ruaporexnuku 1 menuopanun uMm. A.H. Koctsakosa.
M., 20101 38 c.
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THE PERSPECTIVES OF USE BIOTECHNOLOGY TO REALIZE THE WATER INTRUSION
OF PEAT-BOGS

Vaulin N.U.
Russian social state university. Russia, Moscow, Vilgelm Pic str. 4/1

In this article you can find the ideas of the use of different biotechnologies. Nowadays a big action of
the water intrusion of peat-bogs is going to happen in Moscow region, so this suggetions can be helpful.
Also, the natural biological ecological systems are going to be changed by this actions.

This article proves that the most ecological way to get a big amount of water is to use the waste water
(deeply-cleaned according to all the norms). It’s better than use of natural shallowed water sources or
strategic sources of drinking water.

Moreover, waste water has higher (up to 18C) temperature because of the process of biological cleaning.
This can make its supplies easier in winter period.

In this case it is necessary to use the irrigated fields. The main purpose of the integrated fields is
cultivating of green-stuff and coarse grains and herbs.

The use of integrated fields is non-stop process, which doesn’t depend from the time of the year neither
from the weather conditions. It is a night-and-day reception of water directly to the fields or the special
reservoirs without dumping it out of the territory.

The integrated fields cannot be the source of causative agents of infections/

It is also noted that there can be a problem in use of integrated fields — a special biological film forms
there, and it can’t oxidize completely because of the lack of oxygen.

To activate the process of oxidizing, it is suggested to use the oxidizing abilities of biocoenosis. It forms
after the cleaning of waste water. Also there can be used the special filters — aerotanks. They apply sorbing
biological agents in the deep of the water.

To rise the oxidizing ability of biofilters it is necessary to make an artificial aeration of the filter by the
fresh air (it can be made with special compressors).

After this, the oxygenic ability of integrated fields rises threefold.

It is also important, according to author to use an alternative source of energy (biogas which is used
in metatanks — special concrete products to fermentation the precipitation). It can help the compression
stations and other objects of supplying peat-bogs.

In whole the high quality of pure waste water and the use of biohumus (important restoration material)
can help to solve the goal of supplying peat-bogs, and, moreover, to re-establish the ecological systems that
used to be there, which is an even more important ecological goal.

1 A common hygiene. An exercise-book for the students of sanitary-hygienic faculties of medial
institutes. Published by ‘Medicina’, 1986, 607 pages

2. A concept of regional target program ‘The prevention and liquidation of fire in peat-bogs and soils
in Moscow region’ 1% stage GNU VNII of hydromechanics and land reclamation by Kostyakov. Moscow,
2010. 38 pages.
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ABTOCEJIEKIIMOHHBIN METO/ BO3JAENHCTBHSA HA ITPOIIECC
METAHOBOI'O CBPA’)KUBAHUA C IEJIBIO EI'O UHTEHCH®UKALIUU

Bunapos A.1O., Cokosios /I.II., Poobimena 3.H., Koaabckuii FO.B.
OAO «l'ocHUHcunmesbenoxy, 1abopamopus « Texnonoeuu npomviuiienno2o ouocunmesay 109004,
Mocksa, A.Conxcenuyuna, 27. Vinarov@hotmail.com

[Ipobema yrunmm3aruu U 3PPEKTUBHOTO WCIOIH30BAHKS TOPOACKUX U  arpOMpPOMBIIUICHHBIX
OpPraHUYECKHX OTXOAOB JUIsl BEIPAOOTKH JIEIIEBOM YHEPTUN M PEIICHHS HKOJIOTUYECKHX 3a/1a4 0COOEHHO
akTyanbHa. [IpoBeseHHBIE HaMM WCCIEIOBAHUS IO HMHTEHCH(PHUKALNU TEXHOJIOTHH METaHOBOTO
cOpakMBaHUS OPraHUYECKHUX OTXOJ0B HA TPUMEPE HABO3HBIX CTOKOB, H30BITOUHOTO MJIA U 0CAJIKa CTAaHIIHNA
OMOOYHCTKY C HCTIOIB30BAHUEM ME30(PHIBHBIX M TEPMODUITBHBIX KYJIBTYP MTO3BOJIIIIN MPEIJIOKUTH HOBBIE
MHUKPOOHBIE aCCOLMAINN, 00ECTIEUNBAIOIINE 3HAUNTENFHOE YBEIMUEHHE BbIX0/1a Onorasa.

Tak, no6aBka pekoOMeH0BaHHOI MUKpPOOHOM accounanuu B Buae 10% «3akBacku» K HABO3HOMY CTOKY
NO3BOJIMJIA B pe3ynbrare B 1,5 pa3za yCKOpHUTh Iporecc cOpaknuBaHUsI HABO3HBIX CTOKOB W 00pa30OBaHHUs
6uorasza Me30(HILHBIMU OAKTEPUSIMHU.

Pa3zpaboranHblii HaMH METOJ, MPEAYCMaTpPHBAET TAaKK€ BO3MOKHOCTH 3aceBa 0oiiee CKOPOCTHOM
KyJIBTYpO# (accoruanueil) yxe paboTaromero B HEMPEPhIBHOM PEKMME METAaHTEHKA M €€ pa3BUTHE B
IIPOMBILIUIEHHOM aIlllapare, 3a CYET BBITECHEHUSI MEHEE CKOPOCTHOW MUKPOOHOM MOMYIISIIMK U3 HAaBO3A.

[IpoBeneH TeopeTHUECKUil aHAIN3 U pacueT MPoLiecca aBTOCEIEKIUHI- «3aMEILEHUs» HOBOU KyJIbTYpOH
UCXOJHOW TOMYJSLMU M ONPEIENIEH XapaKTep 3aBHUCHUMOCTH HM3MEHEHMsI CKOPOCTH IPOTOKA CpEbl
yepes amnmnapar A1 KOHKPETHBIX METAHTEHKOB. Pa3zpaboTaHHasi MHHOBALIMOHHAS TEXHOJIOTHUS YCIEIIHO
peann3oBaHa B IPOMBIIIIEHHBIX YCIOBHUSX.

METHOD OF AUTO-SELECTION FOR INTENSIFICATION OF METHANE
FERMENTATION PROCESS

A.Vinarov, D.Sokolov, Z.Robusheva, V.Kovalskiy
Scientific-Institute of protein biosynthesis, The laboratory “Technology of industrial biosynthesis”.
109004, Moscow, Alexandr Soljenitsin str., 27. Vinarov@hotmail.com

Problem of effective utilization and useful using of urban and agricultural organic waste for cheap
energy and environmental challenges is particularly relevant. The researches conducted by us on an
intensification of technology of methane ( biogas) fermentation of organic waste on an example of manure
wastes, superfluous silt and a sewage from aeration stations with use of mesophilic and thermophilic
cultures have allowed to propose the new microbial associations providing substantial growth of an exit
of biogas.

So, the additive of the recommended microbial association in a small quantity to a manure waste has
allowed to accelerate in 1,5 times process of methane fermentation and biogas formations by mesophilic
bacteria.

Also positive results are received for thermophilic cultures at methane fermentation of sewage. The
method also provides for the possibility of seeding a high-speed microbial association is already running
in continuous mode methane-tank and its growing in industrial apparatus through replacement of microbial
populations less speed from manure.

Theoretical analysis and calculation of the auto-selection process - “substitution” of new high-speed
microbial association of initial populations was carry out and the equation of addiction speed changes for
a specific parameters of anaerobic methane-tank was determinated.

The innovative technology has been successfully implemented in industrial conditions.
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INOJTYYEHHUE KOPMOBOTI'O BEJIKA ITYTEM TPAHC®OPMAILIUHU 3EPHOCBIPbS
C UCIIOJIb3OBAHUEM CAXAPOMUIETOB U ’KUJIKNX AMUJIOJIMTUYECKHUX U
HNEJJIIOJOIUTUYECKUX PEPMEHTOB

Bopoonésa I.U., CoiuéB A.E., 3auxkuna A.U., Kopaabckuii 10.B., Porauésa P.A.
OAO «l'ocHHUHcunmesbenoxy 109004, Mockea, yn. Anexcanopa Condicenuywvina, 27

Pa3paborana TeXHOIOTHs TpaHCPOopMAIIHK 3ePHOCHIPbs (0TpyOeit, Mmyku, neptu) 15-30% KoHIIeHTpauu
C WCHOJNBb30BaHUEM InTamma Japoxokeil Saccharomyces cerevisiae BCh-193 u xunkux (epMeHTOB [UIs
MOJTYYEHHUsT KOPMOBOTO OeJiKa ¢ colepKaHHeM CBIPOro MpoTerHa He MeHee 45% W MCTUHHOTO Oenka He
MmeHee 38%.

Bricokasi QeKTUBHOCTh TpaHCHOPMAIIUK JTOCTUTAECTCA MYTEM pa3MalbIBAaHUS 3E€PHOCHIPHS 10
obOpazoBanmst 4yactul] pasmepoM 120-160 MUKpPOH TMOCPEICTBOM KAaBUTAIIMOHHOW OOpa0OTKH IpHU
MIOBBHIIIEHHOM JIaBJICHUU U Temrepatype. Jlanee ocymiecTBisieTcst mpouecc (pepMeHTONn3a CyCHeH3UH
Pa3sMENBIEHHOTO 3€PHOCHIPHSI, KOTOPBIN MPOTEKAeT B HECKOJIBKO CTAIUI C TIOMOIIBIO KUAKUX aMHJIO- H
LEJUTIONIONIUTUYECKUX (PEPMEHTOB HOBOTO TIOKOJICHHS, XapaKTePU3YIOIMXCs BHICOKOH aKTHBHOCTBIO (107
CAMHMUIT).

[loBbiienne 3¢GGEKTUBHOCTH MHUKPOOMOJIOTUYECKOTO CHHTE3a OelKa JOCTUTAeTCsl IMyTEM:
OCYIIECTBJICHUSI TpoIlecca KyJIbTUBUPOBAaHMS B ammapare ¢ BBICOKUM MacCOOOMEHHOM (aBTOpCKas
pa3paboTKa); MCIIOJIb30BAHUS MMUTATEILHOW CPEIbl C BHICOKHM conepikanueM cyxux BemectB (15-30%)
u mroKko3bl (10 10%); ucnonb30BaHUs B KaueCTBE KyJIBTYpBI-POAYyLEHTa mTamMma Apoxxet BCh-193,
00J1aaroIIero aMUIIa3HOH U TIIFOKOAMUIIA3HON aKTUBHOCTHIO.

Hapabortana B kamMepaJbHBIX YCIOBHSX OIBITHAs MapTHs KOPMOBOTO Oelika C COEp’KaHHEM CHIPOTO
nporeuna 47%.

Pa3pabotanbl nCXOAHBIE JaHHBIE HA MPOSKTHPOBAHKE 3aBOJIa MOIIIHOCTHIO § THIC. TOHH B TOJI.

GETTING THE FEED PROTEIN BY TRANSFORMING A GRAIN AND PRODUCTS
IT RECYCLING USING SACCHAROMYCES AND LIQUID AMYLOLYTIC AND
CELLULOLYTIC ENZYMES

Vorobieva G.I., Sychev A.E., Zaikina A.I., Kovalsky Y.V., Rogacheva R.A.
JSC GosNllsintezbelok, Russia, Moscow, 109004, Alexandra Soljenitsina str, 27

There elaborated the technology of transformation the grain and prodacts it recycling (bran, flour, dirty)
15-30% concentration by using the yeast strain Saccharomyces cerevisiae VSB-193 and liquid enzymes
for feed protein content of crude protein not less than 45% and true protein of at least 38%.

High efficiency of transformation is achieved by grinding the grain and prodacts of it recycling until
formaition of particles size 120-160 microns by cavitation treatment at an elevated pressure and temperature.

Further is realizing the process of enzymolysis suspension crushed grain of it recycling products which
occurs in several stages by using liquid amilo- and cellulolytic enzymes of new generation, characterized
by high activity (10* units).

Improving the effect of microbial protein synthesis is achieved through:

- the process of cultivation in the high mass exchange apparatus (autors elaboration);

- use the medium to high solids content (15-30%) and glucose (10%);

- use as a culture-producer of protein the strain yeast VSB-193 with has amylase and glyukoamilas
activites.

|
Gained in laboratory conditions pilot batch of feed protein content of crude protein 47%. F—
Develop baseline data on plant capacity of 8 thousands tons per year. —
|
I
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IMPOLNECCBI BUOKOMIIOCTUPOBAHUSA HE®TE3SAI'PA3HEHHBIX I1OYB B
JANHAMHMUYECKHUX YCIIOBHUAX

3ab6opckas A.FO., KpamMm J.A., KyctoBa H.A.
105066, 2. Mockea, Mockosckuii 20cy0apcmeeHHblll YHUBEPCUMEN UHICEHEPHOL dKOLO2UU,
yi. Cmapas bacmannas, 21/4

EctecTBeHHOE BOCCTaHOBJICHHE II0A0POAMS [TOYB IIPU 3arpsI3HEHUH HE(PTHIO MPOUCXOIUT 3HAYUTEIIBHO
JOJBINE, YeM TIpU OOJBIIMHCTBE JAPYTMX TEXHOTEHHBIX 3arps3HEHHA. MUKpPOOPTaHU3MBI SIBISTFOTCS
OCHOBHBIMH areHTamMH OMOKaTaiM3a peakuuu TpaHchopManuu HEQTIHBIX YIIIEBOJOPOAOB B O€3BpE/IHbIC
BEIIIECTBA, M [I03TOMY OCHOBHBIE (DAKTOPBI, 00ECTIEYNBAOIINE ONTHMAIbHbIE YCIOBUS (PYyHKIITHOHUPOBAHUS
HE(PTEOKUCIIAIONUX MUKPOOPTaHU3MOB, OKa3bIBAIOT BIUSHHUE Ha 3((HEKTUBHOCTH OMoJerpagaiu HeTH.

B HacTosimiee Bpemsi pa3pabareIBaroTCsi OMOPEAKTOPHBIE CUCTEMBI H30TEPMHUECKOTO THTIA, paboTarolne
KPYIJIOTOAMYHO 33 CUYeT TMOAJEPKaHUS ONTUMAIbHBIX TEeMIEepaTypHbIX YCIOBUM, HEOOXOAMMBIX
3¢ pexTuBHOrO (HYHKIIMOHUPOBAHUS MUKPOOPTAaHU3MOB B YCIOBHUSIX OMOPa3IoKeHUsT He(PTEPOTYKTOB.

Opnnaxo, B IUTEpaType OTCYTCTBYIOT CBEJIEHHUS 00 yIITyOJIEHHBIX U3YUESHHSIX ITPOIIECCOB OMOpEMETUAIINH
B YCJIOBHSIX TMHAMHYECKUX BO3JEHCTBUI HA TOYBEHHBIE CTPYKTYPBI, 3aKIIOUYCHHBIE B 3TUX OMOPEaKTOpax.
Jnist uccnenoBaHust BOSMOXKHOCTH yCKOpEHHsI Onoaerpaganuy Here3arpsisHeHUi B IouBe ObLT pa3paboTaH
1a0opaTopHBIN OHOpPEaKTOP.

BbuopeaxTop npezacrasiser co60 HUIMHIPUUECKU anmapar Ha MOABMKHOM m1aTdopme, OCHALIEHHON
JTUHAMOMETPOM ISl U3MEPEHUS PEaKTUBHOTO KPYTAIEr0 MOMEHTAa. AMNIMapar OCHAIeH MEXaHUYEeCKUM
MIEPEMEIINBAIOIIAM YCTPOHCTBOM C PETYIMPYEMBIM IPHBOIOM, @ TaK e KOMIIPECCOPOM M POTaMETPOM
JUTS U3MEPEHUSI pacxoia BO3ayxa.

[IpenBapuTenbHble SKCIEPUMEHTHI IOKAa3aJid, YTO HauWOONbIIas pasHHULA MEXAY CKOPOCTIMU
noTpebIeHNs yIIIEBOJOPOIOB B CTATHUECKOM M TUHAMUYECKOM peskume HabmonaeTcst 10 20 yaca, CKopocThb
B TMHAMUYECKOM pEXHMME MPEBbIIIATa CKOPOCTh MOTPEOICHUS YIIIEBOAOPOIOB B CTATUYECKOM PEXHUME B
HECKOJIBKO pas.

PROCESSES OF A BIOCOMPOSTING OF THE PETROPOLLUTED SOILS IN DYNAMIC
CONDITIONS

Zaborskaya A.J., Kramm E.A., Kustova N.A.
105066, Moscow, Moscow state university of environmental engineering,
Staraya Basmannaya st., 21/4

Natural restoration of soils fertility at pollution by oil occurs much longer, than at the majority of other
technogenic pollution. Microorganisms are the basic agents of a biocatalysis of oil hydrocarbons reaction
transformation in harmless substances and consequently the major factors providing optimum operating
conditions of petrooxidizing microorganisms, influence efficiency of oil biodegradation.

Now the bioreactor systems of isothermal type working all-the-year-round at the expense of maintenance
of optimum temperature conditions, necessary effective microorganisms’ functioning in the conditions of
oil products biodegradation are developed.

However, in the literature there are no data on profound studying of bioremediation processes in the
conditions of dynamic influences on the soil structures concluded in these bioreactors. The laboratory
bioreactor has been developed for research of possibility of petropollution biodegradation acceleration in
soil.

The bioreactor represents the cylindrical device on the mobile platform equipped with a dynamometer
for measurement of a jet twisting moment. The device is equipped by the mechanical mixing device with
an adjustable drive, and as the compressor and the rotameter for measurement of the air flow rate.

Preliminary experiments have shown that the greatest difference between speeds of hydrocarbons
consumption in a static and dynamic mode is observed till 20 hours, speed in a dynamic mode exceeded
speed of hydrocarbons consumption in a static mode several times.
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CEKIUA 7. < BMOTEXHOJIOI'UA U ITUIOA JJISA XKU3HU»
SECTION 7. «BIOTECHNOLOGY AND FOOD FOR LIFE»

YCTHBIE JOKJIAIbI
ORAL REPORTS

CTPYKTYPHOE UCCJIEJOBAHUE B3AUMO/JIEVICTBUS BBIYbEI'O CBIBOPOTOYHOI'O
AJBBYMHMHA C KUCJIOTHOM )KEJIATUHOM B BOJIE

AntoHoB 10.A., Kypasiaesa U.JI., [lnamuna U.I.
Hncmumym ouoxumuueckoui usuxu um. H.M. Smanysna PAH,
yi. Kocvieuna 4. 119334 Mockea, Poccuiickaa ®edepayus

HccnenoBanne MexaHn3Ma KOMIUIEKCOOOpPA30BAHUS U MOJIEKYJSIPHBIX XapaKTEPHCTUK KOMILJIEKCOB
0enok-0eloK WUrpaeT BaXKHYIO poOJib B OHMOTEXHOJOTMH U Pa3iMYHBIX 00nacTax ¢yHIaMEeHTaIbHOMI
U TpUKIagHoi Hayku'. B ngaHHOW paboTe W3y4eHO B3aMMOJCHCTBHE Majoro TIOOYISPHOro Oenka
C OTHOCHUTENHHO OONbIIUM OelKOM ¢ u3MeHsieMol KoH(opmanuen, HCIONb3ysl TUHAMHYECKOE
cBeTopaccesiHue, IupGepeHINaTbHYI0 CKaHUPYIOUIYI0 MHKPOKAJIOPUMETPHUIO, KPYTOBOW JAUXPOH3M,
Gbi1yopeclieHTHYI0 U aJCOPOLIMOHHYIO CTIEKTPOCKOIHUIO. B KauecTBe MoJienu nCnoib30BaHa pa30aBIeHHas
U Tonypa30aBiieHHas cucTeMa Boja/Obranii cbiBOpoTouHbld anbOymuH (BCA)/ kucnoTHast KenmaTuHa.
Mosnexynbl )keaTUHbBI 00pa3yloT HHTEpIIoNIuMepHbIe KoMIuiekesbl ¢ BCA B Boze mpu Temreparypax BbIIIe
U HIDKE TEeMIIEpaTypbl KOH(POPMAIMOHHOTO Tepexofa npu cootHomennu bCA/xematnna ~6:1 (Monb/
Mmonb). [Ipu +40°C, uHTepHoarMepHOEe B3aUMOJCHCTBUE MPUBOIUT K KOJUIATNICY MOJIEKYN >KEeTaTHHBI
(BcnencTBHE yMEHBIICHUS! UX CYMMapHOTO HETaTWBHOTO 3apsi/ia), YaCTHYHOW CTaOMIIN3allui BTOPHYHON
CTPYKTYpHI (YBEIMUEHHUIO COAEpkKaHHs anb(a CIUPaTIbHON CTPYKTYpHI), U MOBBIIICHUIO YCTOMUYUBOCTH
mosiekyn BCA x Tepmoarperauuu. [Iporecc Tepmoarperanuu monekyn BCA mpenmiecTByeT mporeccy
ux tepmoaeHarypauuu. [Ipu +5°C u +18°C MekMOIeKyIsIpHble B3aUMOJAEHCTBUS NPUBOIST K YaCTUYHON
JUCCOLIMAIIMM arperaroB JKENAaTUHbl (MX CpPENHUMH paguyc yMeHbIIaercs B 4 pasa), U 3aMETHOMU
cTabuiIM3anuu BTOpuaHOU cTpyKTyphl Mosiekyst BCA. TIpenBapurtensHbiii HarpeB pactBopa BCA mo +55°C
/BbIIIIe Temmeparypsl Hadaia arperanuu (45°C) 1 HaMHOTO HIDKE CpeIHEW TeMIepaTyphl JeHaTypaliu
Tm (~68°C)/, u3mMeHseT MexaHu3M B3auMozAeicTBUs ouononumepoB npu +40°C. [Ipu sTom HabIHOMaETCS
o0Opa3oBaHKe KOMIUIEKCHBIX acconnaToB BCA ¢ jxenaTiHOi, ¢ pasMepaMu BBOE OOJBIINMHU, YEM pa3Mephl
acCOIIMaTOB MOJIEKYJI )KEeJIaTUHBI TIPU TaHHOM TeMIieparype.

'Hartwell, L.H., Hopfield, J.J., Liebler, S., Murray, A. W. (1999). From molecular to modular cell
biology. Nature 402 (6761): C47-C52.
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STRUCTURAL INVESTIGATION OF THE INTERACTION BETWEEN BOVINE SERUM
ALBUMIN AND ACID GELATIN IN WATER

Y.A. Antonov. I.L. Zhuravleva, I.G. Plaschina
N.M. Emanuel Institute of Biochemical Physics, Russian Academy of Sciences,
Kosigin Str. 4. 119334 Moscow, Russia

Investigations on the mechanism of complexation and the molecular characteristic of protein-protein
complexes play an important role in biotechnology and various fields of pure and applied science'.
This work studies interactions between a small globular protein and a relatively large protein with a
conformationally variable chain using dynamic light scattering, differential scanning calorimetry, circular
dichroism, fluorescence, and absorption measurements. It uses the dilute and semidilute system water/
bovine serum albumin (BSA)/acid gelatin as a model. Gelatin molecules are able to form interpolymeric
complexes with BSA in water at the temperatures above and below the temperature of the conformation
transition and BSA/gelatin ratio ~6:1 (Mmonas/Monb). At +40°C, interpolymer interaction leads to collapse
gelatin macromolecules (due to their lost of the total negative charge), partial stabilization of the secondary
structure (increase the mean helix content), and stabilization of BSA molecules against thermo aggregation.
The thermo aggregation process of BSA molecules passes ahead of their thermodenaturation process. At
+5°C and +18°C intermacromolecular interactions results in a partial dissociation of the gelatin aggregates
(their average radius diminish in 4 times), and an appreciable stabilization of the secondary structure of
BSA molecules. Preheating of BSA solution at +55°C /above the temperature of beginning aggregation
(45°C) and much below the thermal midpoint (~68°C)/, change the mechanism of the interbiopolymer
interaction at +40°C. The formation of the mixed BSA-gelatin associates with the sizes twice larger then
those of the gelatin associates is observed.

! Hartwell, L.H., Hopfield, J.J., Liebler, S., Murray, A. W. (1999). From molecular to modular cell
biology. Nature 402 (6761): C47-C52.

NCCIEJOBAHUE KOHTAMUHAILIIUU NTPOAYKTOB IIMTAHUA AHTUMUKPOBHBIMU
COEAJMHEHUAMUA C TIOMOIIbIO UMMYHO®EPMEHTHOI'O AHAJIM3A

Bypkun ML.A., lNasBuauc U.A.
HUH saxyun u coieopomox um. U.1. Meunuxosa,
Mockea 105064, Manwiii Kazénnwiii nep., Sa

Tunosun (TUJT) u tanmuko3ud (TMH) - makponuaHble aHTHOMOTHKH, ITUPOKO HCIOJIb3yEeMbIE B
KUBOTHOBOJICTBE JUISI JIUCHUS] M MPO(PHUIAKTHKH HH(PEKIMOHHBIX 3a00J€BaHUN KOPOB, OBEIl, CBUHEH U
JIOMAILIHEH NTHUIBI, a TAKXKE B KAY€CTBE CTUMYJISITOPOB pocTa. OCTaTOuHOE COAepKaHUE ITUX NPENaparoB
perIaMeHTHPOBAHO BO MHOTUX CTpaHax M He TOJHKHO MPEBBIIIATh JOIMYCTHUMBIN ypoBeHb - 25-1500 MKr/kr
B 3aBUCHUMOCTH OT Bua npoaykra. B PO nono6Hoe HopMupoBaHue He yCTaHOBIIEHO. J1J1s CO31aHMsI METOAA
aHaJM3a 3TUX MpernapaToB ObUI PUTOTOBIIEH KOHbIOTHpoBaHHbI aHTUreH BCA-TUJI, ucnons3yemsrii B
KaueCTBE MUMMYHOT€HA /IS [TOJTyYeHUs aHTUTEI, U psifl KoHbroratoB THUJI u ero mpon3BoHOT 0, IECMUKO3MHA
(AMH) c xenarunoii (Kem) st amcopOuny Ha MONKUCTHPOJIOBHIX IUIAHIIETaX. BapmaHThl HEenmpsMoro
koHKypeHTHOTro DA Ha ocHOBe mMMoOumn3oBanHbIX JKen-TWJI u XKen-JIMH nvenu npenen onpeaeneHus
nopsinka 0.1 ar/mi. IlepBeiii - Obu1 cenexTuBeH B oTHomeHHH THJI, BTOpoil — MO3BOMIS JEeTEKTUPOBATh
o0a coennHeHMs paBHOAPPEKTUBHO. TakuM 00pa3oM, MCIIONIb3Yysl OAHU U T€ K€ aHTHUTENa U KaJIuOpaHT
(pactBop crangapra THJI) B 3TUX cucTeMax aHaiaM3a MOXKHO OBUIO OIPENENsATh COAEpIKaHUE Ka)JI0To
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npenapara. O6a BapuaHTa ObLIM aJANTUPOBAHbI I KOJIMYECTBEHHOIO ONPENENIEHUs 3TUX MaKpOJIUOB
B MOJIOKE, AiIax, Meae U Msce. BpisiBieHrne aHTHOMOTHKOB B 3KCIIEPUMEHTAIBHO KOHTAMHUHHUPOBAHHBIX
IPOIYKTaX MOXHO OBIJIO OCYLIECTBIATh B KOHLEHTPALMAX IOpa3fo HUXKE JOIyCTHMMOIO YPOBHS ¢
u3BiedenueM 71-119%. [Ipu ckpununre 00pas3oB MOJIOKa M ME/1a, IPOU3BECHHBIX B pa3IMYHBIX PETHOHAX
P® u 6mmxuero 3apyoexss, TUJI Obut BeisiBieH B 7 u3 106 mpo6 Monoka u B 8 npobax mena (n = 121).
TMH B 31X 00bekTax He ObLT 0OHApYkeH. YpoBeHb ocTtaTouHoro coaepxkanus THJI 3a uckmouenuem 1
obpasma mosoka (25 ur/mi) He npebiman 10 ar/mi. Takum o6pazom, pa3pabOTaHHBINA TECT TPYIIOBOTO
BeisiBrieHust TUJI u TMH yno6eH u3 5KOHOMHUYECKHX COOOpaKeHUH, a BO3MOXKHOCTh AuddepeHnnpoBarsb
3T COEIMHEHUs 0COOCHHO aKTyaslbHa IIPH SKCHEPTHU3€E Sull, Tak Kak ucnonb3doBanue TMH 3anperieno y
NTHILIBI BO M30€KaHUE ero MOoNa aHus B sila.

GROUP AND SEPARATE DETERMINATION OF TYLOSIN AND TILMICOSIN IN
FOODSTUFF USING ENZYME-LINKED IMMUNOSORBENT ASSAY

Burkin, M. A., Galvidis, I. A.
Mechnikov research institute for vaccine and sera,
Moscow 105064, Maliy Kazionniy per., 5a

Tylosin (TYL) and tilmicosin (TMN) are macrolide antibiotics extensively used in livestock farming for
prevention and treating infection diseases in cattle, sheep, swine and poultry and also as growth promoters.
The residue levels of these veterinary drugs in foodstuff are legislated in many countries and must not be
over the tolerable limit 25-1500 pg/kg for different products. Such limitations are not established in Russian
Federation. To develop a method for quantification of these medicines the conjugated antigen BSA-TYL was
synthesized and used for animal immunization and antibody producing. A series of conjugates of TYL and
its derivate, desmycosin (DMN) with gelatin (GEL) were prepared for coating polystyrene plates. Indirect
competitive ELISAs based on immobilized GEL-TYL and GEL-DMN had detection limit about 0.1 ng/ml.
The first variant was selective to TYL, another one permitted the equal recognition of these compounds.
Thus, it was possible to determine the concentration of each drug using single antibody and common TYL
standard solutions. Both ELISA variants were adapted for determination macrolides in milk, eggs, honey,
and meat. The determination of antibiotics in artificially contaminated products could be realized at the
level much lower than maximum residue limit with recovery 71-119%. Milk and honey samples produced
in different regions of Russian Federation and near abroad were screened. TYL was revealed in 7 from
106 milk samples and in 8 honey samples (n = 121). TMN contamination was not registered. The level of
TYL residues in these products did not exceed 10 ng/ml with the exception of single milk sample (25 ng/
ml). Thus, the developed test for group determination TYL and TMN is handy and economically sound. A
capability of differentiation of these substances is especially important when testing eggs, because of TMN
is prohibited from treating animals from which eggs are produced for human consumption.

Enzyme immunoassay of ciprofloxacin in milk.

Maximum residue limits for antimicrobial agents of fluoroquinolone group in livestock products have
been set in many countries. In EEC the sum level of enrofloxacin (EF) and its metabolite ciprofloxacin
(CF) in milk shouldn’t exceed 100 pg/kg. Two indirect competitive ELISA variants that recognize these
substances equally but have different dynamic range [1] were used for CF quantification in milk samples.
The first variant developed was based on antibodies against CF conjugated with BSA by activated esters
method and antigen gelatine-sparfloxacin (Gel-SF) synthesized similarly. In the second one antibodies to
glucose oxidase linked with gemifloxacin by gluraldehyde (GO-GF) and similar immobilized Gel-GF were
used. The recovery data obtained as a result of assaying different milk samples with 1.5%, 3.2% and 10%
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fat content spiked with CF (table) demonstrate suitable precision of analyte measuring. Thus, analytical
systems considered are capable to detect maximum residue limit for CF/EF in milk regardless to its fat
content and without special sampling.

Mean + SD, ng/mL

ELISA variant (antibody-antigen) CF, ng/mL (n=6) Recovery, %
[0.01 — 10 ng/mL] 1 0.89 +0.09 76-100
(sample dilution 1:100) 0.1 0.08 = 0.016 50-100
Anti-GO-GF — Gel-GF 100 103.48 +15.14 117-77
[1-1000 ng/mL] 10 9.47+1.53 72-111
(sample dilution 1:10) 1 052+031 27-100

[1] Food & Agricultural Immunology 2008, Vol. 19, No. 2, pp 131-140

PABPABOTKA CUCTEM BbICTPOI'O UMM YHOXUMHWYECKOI'O OITIPEAEJIEHUSA
MHUKOTOKCHHOB

"VpycoB A.E., "/Kepaes A.B., ’Bo3usik M.B., ‘I'puniaeBa A.O., |/[3antues b.b.
'Unemumym 6uoxumuu um. A.H. baxa PAH, 119071, Mocksa, Jlenunckuii np-m, 33
2000 «Ilywuno-mecmy, ITywuno, Poccus

HIupoxkast pacCIpOCTPaHEHHOCTh U BBICOKAsi TOKCUYHOCTh MUKOTOKCHHOB —BTOPUYHBIX METa0OIUTOB
IUIECHEBBIX IPUOOB — 00YCIIaBIMBAaET HEOOXOIMMOCTh MOHUTOPHHTA IaHHBIX COEITMHEHHUH Ha BCEX 3Tarax
IIPOM3BOICTBA IIPOLYKTOB IUTaHUS U KOPMOB. IMMyHOXNMHYECKHE METO/IBI ONPEEIIEHNST MUKOTOKCHHOB
Onaronapst BBICOKOH YyBCTBUTEIBHOCTH U CIEU(PUUHOCTH Hanbosiee BOCTPeOOBaHbI IPU CKPUHUHIOBOM
KOHTpoJie OoNbIIoro yucia oOpasnoB. OAHAKO MOBBIIIEHHE 3KCIPECCHOCTH U MPOU3BOAUTEIBHOCTH
MMMYHOQHaJIN3a OCTAETCs aKTyaJ IbHOM 3aadeil.

Hamu pa3zpaGoTaHbl SKCIPECCHBIE CUCTEMBl UMMYHOAHAIN3a OXpaTokcMHa A u aduarokcuHa Bl Ha
OCHOBE MOHOKJIOHAJIbHBIX aHTUTeN. [lepBas u3 HUX — cucTeMa IMMYHOXPOMaTOrpau4eCcKoro BbIsSBICHHS
MHUKOTOKCHHOB. [IpenMyinecTBaMi HMMYHOXpOMAaTOrpaMueckoro aHajau3a SBISIOTCS SKCIPECCHOCTb
(10 muH), BOBMOXKHOCTH OE€CTIPUOOPHON pPErUCTpalMy pe3yabTaToB, HU3Kas cTouMocTh. Cucrema OblLia
ONTUMHU3UPOBAHA JJIs1 pabOThl C SKCTPAKTaMU 3€PHOBBIX KyJbTyp. [lokazaHa BO3MOXHOCTb NMPOBEICHHUS
aHaJu3a B Cpelle C BBICOKMM COJIEpKAHUEM OpraHu4eckoro pactBopurens (10 35% wmertaHona), 4To
MO3BOJIIET MHUHUMHU3UPOBATh DPA3BEACHUS TECTUPYEMBIX OHKCTPAakTOB. (CHcTeMa XapaKTepH30BaJach
HU3KHMH TIpesiesiaMu 0OHapy KeHHs!, COCTaBUBIIUMU, HalIpuUMep, 1 aduatokcuHa B1 0,5 Hr/mu.

Bropas pazpaboranHas cucTeMa MMMYHO/IETEKIIMY OCHOBaHA Ha MCIIOJIb30BAaHUHU ONTHYECKOTO CEHCopa
Biacore. JIaHHBII MHCTPYMEHT MO3BOJIIET C BBICOKOM TOYHOCTBIO PETUCTPUPOBATH MEKMOJIEKYIISIPHBIC
B3aMMOJICHCTBUS B pEKHUME peajbHOro BpeMeHu. [IpeokeH criocod ycuineHus aHaIuTHIECKUX CUTHAJIOB
C TIOMOIIIbI0 HAHOYACTUI] 30JI0Ta, 00ECTIEUMBAIOIINN TOCTHKEHUE TIpe/iesia 0OHapYyKEeHHsI OXpaTOKCUHa A
40 nr/mi, yro B 10 pa3 npeBbIIaeT aHAJIOTUYHbIN MOKa3aTelb Uil CUCTEMBI C TEMH XKe aHTUTeIaMH 0e3
YCUJICHUS; BpEMsI aHAJIN3a COCTaBUIIO 25 MUHYT.

Paboma evinonnena npu noodepoicke epanmos PODOU 10-03-00990, 11-08-93968, cocyoapcmeernnuix

s KOHMpaxmog  14.740.11.0615, 02.740.11.0868 u epanma Cedvmoti Pamounoui Ilpoepammer EC
s «\MYCORED” (konmpaxm 222690).
|
|
|
I
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DEVELOPMENT OF SYSTEMS FOR RAPID IMMUNOCHEMICAL DETERMINATION OF
MYCOTOXINS

'"Urusov A.E., 'Zherdev A.V., ’Voznyak M.V., >Grishaeva A.O., !Dzantiev B.B.
'A.N. Bach Institute of Biochemistry, Russian Academy of Science,

Leninsky prospect 33, 119071 Moscow, Russia

2”Pushchino-Test” Ltd. Pushino, Russia

The wide occurrence and high toxicity of mycotoxins, secondary fungal metabolites, necessitate their
monitoring at all stages of foodstuffs and feed production. Immunochemical methods of mycotoxins
analysis due to their high sensitivity and specificity are the most suitable for screening large sets of samples.
However, the growth of rapidity and productivity of immunoassays is still relevant task.

We have developed express immunoassays for detection ochratoxin A and aflatoxin B1 based on the use
of monoclonal antibodies. The first assay is immunochromatographic revealing of mycotoxins. Advantages
of the immunochromatographic analysis are rapidity (10 min), possibility of equipment-free detection of
results and low cost. The system has been optimized for work with crop extracts. Possibility to carry out
the assays in media with high content of organic solvent (up to 35% of methanol) has been demonstrated.
This result minimizes dilution of tested extracts. The system is characterized by low limits of detection, for
example, 0.5 ng/ml for aflatoxin B1.

The second developed system is based on the use of Biacore optical sensor. This device allows to
register intermolecular interactions with high accuracy in real time mode. Approach for amplification of
analytical signals has been proposed that is based on the use of gold nanoparticles. It causes reaching limit
of ochratoxin A detection equal to 40 pg/ml, that is 10 times lower as compared with the system used the
same antibodies but without amplification, the assay time is 25 min.

This work was supported by RFBR grants 10-03-00990, 11-08-93968; state contracts 14.740.11.0615,
02.740.11.0868 and the grant “MYCORED” (contract 222690) of the Seventh EC Framework Programme.

POJIb BPACCUHOCTEPOHN 0B KAK BO3MOKHbBIX HAHOPEI' YIATOPOB
BUOJIOI'MYECKUX CUCTEM

Eropos M.A.
Acmpaxanckuii 2ocyoapcmeenHulll yHUgepcumen
414056, o. Acmpaxans, yn. Tamuwesa 20a

Ponp HanoTexHonmormm B OMOJOTMM 3a IMOCJIEIHEE JECATUIETHE CYIIECTBEHHO BO3pOCIia.
HanoOunoTexHonorus crajga caMoCTOATEIbHBIM MEKAUCHUIUIMHAPHBIM HaripaBieHueM. [Iporuozupyemsrii
CPOK LIMPOKOW peanu3aluyi COBPEMEHHBIX UCCIEN0BaHUN - cepeanHa X XI Beka. Upe3BpIuailHO BbICOKAs
Ouonoruueckas akTUBHOCTb (PUTOTOPMOHOB OpacCMHOCTEPOU/IOB NPUBJIEKIIA K HUM B HACTOAIIEE BpeMs
BHMMAaHHUE YUYEHBIX, 3aHUMAIOLIMXCSI CHUHTE30M M BBIICJIICHUEM INPUPOJHBIX COCAUHEHUH, N3y4YEHHEM
uX OHOJIOTUYECKUX CBOWCTB, pPa3pabOTKOIl HOBBIX MpenapaToB JUIsl HYXJ CEIbCKOIO XO3AHCTBa.
JIeWCTBYIOIIUMH SIBJISIFOTCSI HU3KHE KOHIIEHTpanuu GuroropmoHoB (o 107! M), npu 3ToM (HUTOrOpMOHBI
BBI3BIBAIOT pa3M4HbIe (DU3MOIOTHYECKHE M MOPQOIOrMYECKUE HW3MEHEHHMsS B UYyBCTBUTENIBHBIX K HX
JEHCTBUIO KJIETOK, cucTeM B opranusme. B 1970 roay mosBHINCEH MepBbIE COOOIICHUS O BBIJCICHUU U3
MBUTBIBI parica W OJbXH JIMMHAHOW (Ppakiuu, oOJamarolieil SpKo BBIPAKEHHON POCTOPETYIHUPYIOMICH
CIOCOOHOCTHI0. AKTUBHBIE KOMITOHEHTHI ATOH (hpakiuu 66U Ha3BaHbl OpaccuHamu (Khripach, Zhabinski,
Malevannaya, 1997). VYcraHoBieHue CTPYKTypbl (PUTOCTEpouga OpacCHHOMUIA C HMCIOJIb30BAHHEM
CHEKTPAJIbHBIX METOJ0B M PEHTI€HOCTPYKTYpPHOIO aHajM3a I0Ka3ajo, 4TO OH OTHOCUTCSA K Kiaccy
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CTEpOM/IOB U MMEET YHUKAJIbHYIO JUIsl 3TOTO psifa JAKTOHHYIO CTPYKTYpy Lukia B, xapakrtepusyercs
TpaHc-AB-counenenuem, HanmureMm 00koBo# 1ienu ¢ 22R, 23K-auoapH0# rpyIUPOBKOMA, a TAKKE O-ITUC-
JTMOJbHOW rpynnupoBkoi B mukie A. CTpyKTypa cTepaHa, CIOXKHBINAsACS, Ha CaMbIX paHHMX ATarax
€CTECTBEHHOTO 0TOOPA OPraHU3MOB, SIBISIETCS CTEPUUECKH «YIOOHBIM» OMOOPTaHNYECKHM KapKacoM s
pacToNOKEHUsT HA HEM Pa3IMYHbIX (YHKIIMOHAJIBHBIX TPYII U PAJAUKAIIOB, OMPEIEICHHOE COYETaHUEe U
Tororpadus KOTOpbIX 00yclIOBIMBaeT (hOpMUpPOBAHHUE OOJBIIOrO YKCiIa COSTUHEHHUM ¢ pa3HOOOPa3HOI,
B YaCTHOCTH, TOPMOHAJIbHONW aKTUBHOCTBIO Pa3IMYHOrO THMa. bpaccuHocTepouobl ONM3KKU MO CBOEH
CTPYKTYpe K CTEpPOMIHBIM FOPMOHAM >KMBOTHBIX, CIELU(PUUECKH BIUSAIOT HAa MPOHUIIAEMOCTh MeMOpaH
KJIETOK, Yepe3 CHUCTEMY aJICHIJIATIMKIIa3bl HA aKTUBHOCTh OTPENEICHHBIX (PEPMEHTOB, PEryIUpPYIOIINX
0o0OMeH BelecTB M (PyHKIMM KIETOK, U HEMOCPEACTBEHHO Ha (yHKIuHU reHoma kietok (Eropos, 2007).
Jlokanu3ysch B pOCTOBOI YaCTH MOJIOJIBIX TOOETOB OOIBITMHCTBA PACTEHUH U MBLIbIIE OPACCUHOCTEPOUIBI
NPOHUKAIOT B OpraHu3M OECO3BOHOYHBIX M TO3BOHOYHBIX JKUBOTHBIX, BBI3BIBAS, pa3UYHBIC
Bujocnenuduunpie u obimue nporekrupyromue 3pdektrl. [Ipenaparsl Ha 0OCHOBE OPACCUHOCTEPOUIOB
001a1a0T MIHUPOKUM CIIEKTPOM CTHUMYJISATOPHOTO U 3alIUTHOTO JEHCTBUS, YTO MPHUBOAMUT K YBEIUYCHHUIO
YPO’KaHOCTH M TOBBIIICHUIO KaY€CTBA CEIbCKOXO3SUCTBEHHON MPOAYKIMU. DTU 3(P(PEKTHI JOCTUTAIOTCS
MyTeM WHUIMUPOBAHUS CEPUH OMOXMMHUYECKHUX MPEBPAIECHUN, TAKUX KaK aKTUBAIUSl WU TOJABJICHHE
KJIFOUEBBIX (DEPMEHTATUBHBIX PEaKIUi, CTUMYIMpPOBAaHUE CHUHTE3a OeiKa, aKkTHBalWs (OTOCHHTE3a U
np. (Manesannasi, 2007). BeisiBinennbie Hamu 3a 3()()EKThl Ha KUBOTHBIX, PACTUTENIBHBIX OpraHU3Max U
MUKPOOPTraHu3Max MO3BOJSIOT OIEHUBATH JEHCTBHUE OPaCCHMHOCTEPOUIOB KaK BEIIECTB, YCUJIMBAIOIIUX
AHTHOKCHJAHTHBIC MPOIIECCHI B OpraHu3Max pa3Horo ypoBHs ¢unorenesa (Eropos, 2007; Egorov, 2009).

THE ROLE OF BRASSINOSTEROIDS AS POSSIBLE NANOREGULATORS OF BIOLOGICAL
SYSTEMS

M. A. Egorov
Astrakhan State University
20a Tatishchev Street Astrakhan 414056

The role of nanotechnology has significantly grown during the recent decade. Nanobiotechnology has
become an independent interdisciplinary direction. Anticipated time of wide implementation of modern
researches is the middle of the 21 century. Currently the brassinosteroid plant hormones has attracted
attention of the scientists, who are engaged in the synthesis and extraction of natural compounds, studies
of their biological properties, development of new specimens for agricultural needs, due to their extremely
high biological activity. Low concentrations (lower than 10-"" M) of plant hormones are active, with plant
hormones causing various physiological and morphological changes in the cells and systems of the organism
which are sensitive to their influence. In 1970 first reports of extracting lipid fraction from the pollen of
rapeseed and alder appeared; the extracted fraction possessed marked growth-regulating abilities. Active
components of this fraction were called brassinosteroids (Khripach, Zhabinski, Malevannaya, 1997). The
structure of brassinolide plant steroid was defined employing spectral methods and X-ray crystallographic
analysis. As per the results brassinolide plant steroid belongs to the class of steroids and has a unique
lactone B cycle structure, characterized by trans-AB-articulation with 22R lateral chain, 23K diol groups
as well as a-cis-diol group in A cycle. The structure of sterane was formed on the early stages of natural
selection of the organisms. In the steroid aspect this structure is a “comfortable” bioorganic frame for
arranging different functional groups and radicals. Definite combination and topography of these groups
and radicals determines the formation of a great number of compounds with various, especially, hormone
activity of different types. As per their structure brassinosteroids are close to steroid hormones of animals,
they have specific influence on the cell membrane permeability, due to the system of adenylate cyclasa
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they have impact on the activity of definite enzymes (biocatalysts, ferments), regulating the metabolic
process and functions of the cells, and directly on the functions of the cells genome (Egorov, 2007).
Concentrated in the growth segments of browses and pollen, brassinosteriods penetrate the organisms
of invertebrates and vertebrals, causing different specific and general protective effects. Preparations
on the basis of brassinosteroids possess a wide range of stimulatory and protective properties and thus
increase the yield and quality of the agricultural products. These effects are accomplished by initiating a
sequence of biochemical transformations, such as activation and suppression of key enzymatic reactions,
stimulation of protein synthesis, activation of photosynthesis etc. (Malevannaya, 2007). We have detected
some effects of brassinosteroids on animals, plant bodies and microorganisms permitting to class their
impact as substances intensifying antioxidant processes in the organisms of different level of phylogenesis
(Egorov, 2007; Egorov, 2009).

MODULATION OF THEIR STRUCTURES, INTERACTIONS AND IMMUNOREACTIVITIES
OF ENGINEERED DAIRY PROTEINS

Youlia I. Stroylova'?, Reza Yousefi 2, Jean-Marc Chobert!, Vladimir I. Muronetz?
and Thomas Haertlé¢!

!Institut National de la Recherche Agronomique, 44316 Nantes Cedex 3, France.
’Department of Biology, Shiraz University, Shiraz, IRIran.

3 Belozersky Institute of Physico-Chemical Biology, Moscow State University, Russia

Dairy proteins are of great technologic and nutritional importance and are among the proteins with
highest annual agricultural output. Initially, dairy protein systems were perfected during mammal evolution
thanks to natural selection. In recent times the selection of domestic dairy animals under man imposed
criteria accelerated their adaptation to technological uses. However, the needs to diversify the functionalities
of caseins and whey proteins keep appearing and hence the need to accelerate the studies of different
forms of these so important proteins for human nutrition and food technologies. Before any transgenesis
experiments, the nutritional, health and techno-functional properties of engineered dairy proteins should
be tested very carefully in vitro. The most abundant bovine whey protein beta-lactoglobulin with strong
globular structure and allergenic properties has been destabilized by the single C121S mutation opening
its globular structure to peptic hydrolysis [1, 2]. The most abundant proteins in milk, caseins, do not
adopt clearly defined/known 3D structures being considered as “rheomorphic”. Being amphiphilic, they
micellise by a series of temperature-dependent aggregations. The compositions, forms and sizes of their
aggregates define technologic and nutritional properties of milks.

Because of its amphiphilic character and protective activities against heat-induced aggregation of ADH
and insulin, beta-casein can be classified in the group of Intrinsically Unstructured Proteins (IUP). Its native
form contains high amounts of prolines and no cysteines. The amphiphilicity of N-terminal part of beta-
casein was doped by duplication of its polar end sequence. This has influenced considerably the mode of
micellisation of so engineered beta casein and has changed the sizes of micelles [3]. Also, distal cysteines
were placed in hydrophilic N-(C4) and hydrophobic (C208) C-terminus. Oxidation of these engineered
beta caseins yielded dimers of quasi palindrome character constrained by distal disulphide bond. The
C4 dimers focalized the hydrophilic charged portions of beta caseins in the centre of a dimer exposing
outside their hydrophobic domains. In contrast, the dimers formed from C208 beta caseins have doubled
hydrophobic cores/centers and exposed outside hydrophilic fragments.

Constrained dimerization doping covalently stabilized hydrophobic or hydrophilic neighborhoods has
important influence on measured secondary and quaternary structures and on the chaperone-like activities
of engineered dimers. Different forced organization of dimers and of their polarity/amphiphilicity induces
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different micellisation of the C4 and C208 beta caseins. This suggests that a rational mutation/introduction
of a single cysteine could have an impact also on other properties of beta-lactoglobulin and beta-caseins
and potentially could modify the organization of milks containing such beta-lactoglobulins and caseins
influencing their digestibility and other functional properties [4].

1. Burova, T.V., Grinberg, V.Ya., Tran, V., Haertlé, T., 1998. What may be bovine beta-lactoglobulin Cys121
good for ? Int. Dairy J. 8, 83-86.

2. Jayat, D., Gaudin, J.-C., Chobert, J.-M., Burova, T.V., Holt, C, McNae, 1., Sawyer, L., Haertl¢ T.,
2004. A recombinant C121S mutant of bovine beta-lactoglobulin is more susceptible to peptic digestion
and to denaturation by reducing agents and heating. Biochemistry 43, 6312-6321.

3. Gangnard, S., Zuev, Y., Gaudin, J.-C., Fedotov, V., Choiset, Y., Axelos, M.A.V., Chobert, J.-M.
Haertl¢, T., 2007. Modifications of the charges at the N-terminus of bovine B-casein: consequences on its
structure and its micellisation. Food Hydrocolloids 21, 180-190

4. Gaudin, J.-C., Rabesona, H., Choiset, Y., Yeretssian, G., Chobert, J.-M., Sakanyan, V., Drouet, M.,
Haertlé, T., 2008. Assessment of the IgE-mediated immune response to milk-specific proteins in allergic
patients using microarrays. Clin. Exp. Allergy 38, 686-693.

BUOKATAJIN3ATOPBI HA OCHOBE ®EPMEHTATUBHO-AKTUBHBIX CYBCTAHIIAM,
NMMMOBHUJ/IM30BAHHBIX B KOMIIO3UTHBIE YIVIEPOA-CUJINKATHBIE MATPHUIIbI

Kosanenko I'.A., Ilepmunosa JI.B.
Hnemumym kamanuza CO PAH, 630090 Hosocubupck, Poccus

I'ereporeHHble OMOKATAIM3aTOPHI, TPUTOTOBICHHBIE MyTEM HMMOOWIN3AUN (EePMEHTAaTUBHO-
aKTHBHBIX CyOCTAaHIMI, M TPOIECCHl Ha WX OCHOBE MOTYT CIYXUTh 0a30il UIsi HMHHOBAaIMOHHOW
JeSITeIbHOCTH B TPAJWIMOHHBIX OTpacifAx IepepadaThiBaloield MpPOMBIIUICHHOCTH. Hampumep,
IpUMEHEHHE TeTEepPOreHHOro OMoKaTajau3aropa C MHBEPTA3HOM aKTHMBHOCTBIO B IPOLECCE HHBEPCHU
caxapo3bl [IO3BOJISIET OTy4aTh HHBEPTHBIE CUPOIIbI BRICOKOT'O KAY€CTBA, U MCIIOJIb30BaTh UX /IS IOy YSHHS
CHeLMaIbHBIX COPTOB caxapa (IIOMaJHbIM, MATKHIA), TEM CaMbIM PACLIMPss aCCOPTUMEHT BBIITYCKaeMOU
POAYKLHN CaXapHOW MPOMBIIIIEHHOCTH.

Jlia npurotoBieHus OMOKAaTaqu3aTOPOB C MHBEPTA3HOM U IIIIOKO30M30MEPa3HOM aKTUBHOCTBIO
UCTIOJIb30BAJIM aBTOJIM3AaThl MEKAPCKUX JAPOACKEH M HepacTyllue KIETKH PEeKOMOMHAHTHOTO IITaMMa-
cyneprpoayuenta FE.coli, coorBeTcTBeHHO. VIMMOOMIN3AIUI0 NPOBOAMIM OPUTHHAIBHBIM METOIOM
BKJIIOUEHUSI (DEPMEHTATHBHO-aKTUBHBIX CYOCTaHLUI B TBEp/ble KOMIIO3UTHBIC YIJIEPO-CUIUKATHBIE
Marpuubl. [ 3Toro OuoMaccy TIIATENbHO MEPEMELIMBAIN ¢ KPEMHE-THIPOreieM, TOHKOAUCIEPCHBIM
YIIEpOIHBIM MaTepuaioM (HAHOTPYOKH, HAHOBOJIOKHA, HAHOYIJIEPOJ JYKOBUYHOM CTPYKTYpBI), 3aTeM
CYILIWIH, IPECCOBAIM U (PpaKIHMOHUpPOBaIu. [ paHynbl TBEpIOro GHOKaTanu3aTopa 3arpykajid B peakTop
C HETIOJBM)KHBIM CJIOE€M U IPOBOJIMIIN MPOIIECC B HEMPEPHIBHOM PEXHME, U3Mepsisi KOHBEPCHUIO CyOcTpara
Ha BBIXOJI€ U3 pEaKTopa.

HccnenoBanue akTMBHOCTH M ONEPAlMOHHOM CTAOMIBLHOCTH IMPHUIOTOBJIECHHBIX OMOKATaln3aToOpOB
IPOBOAMIN B YCJIOBHUAX, MOJAEIMPYIOLIMX NPOMBILIUIEHHOE mpou3BoacTBo [1]. lns Ouokaranusaropa
C WHBEPTA3HOW aKTUBHOCTBHIO BpPEeMs MOJIyHHAKTUBAIIMU cocTaBuiio ~250 1 mpu 50°C, npoayKTUBHOCTD
Ouokaranuzaropa ~4 T npoaykra/kr. [y GMokaTanu3aTopa ¢ IIII0KO30M30MEPa3HO aKTUBHOCTBIO BpEeMs
NOJTyUHAKTUBAUKU cocTaBuiio He MeHee 1400 4 npu 65°C, mpoxyKTUBHOCTh JAHHOTO OMOKaTaln3aTopa
1-2 T D1I0KO30-(PPYKTO3HOTO CHPOTIA /K.

1. Koanenxo I A., Ilepmunosa JI.B., Cannynosa JI.N. Kamanu3z ¢ npomwviunennocmu (2010) 2, 2 C.60-
66.
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BIOCATALYSTS ON THE BASIS OF ENZYMATICALLY ACTIVE SUBSTANCES
IMMOBILIZED INSIDE COMPOSITE CARBON-SILICA SUPPORTS

Kovalenko G.A., Perminova L.V.
Institute of catalysis, 630090 Novosibirsk, Russia

Heterogeneous biocatalysts prepared by immobilizing enzymatically active substances, as well as
the multiphase biocatalytical processes provide the basis for innovation activity in traditional processing
industries. For instance, implementation of the heterogeneous biocatalyst with invertase activity into
process of sucrose inversion leads to production of high quality invert syrups, and to usage these sweeteners
for making the special sugar products (cream, soft), thereby broads the assortments of sugar-mills output
goods.

Biocatalysts with invertase and glucose isomerase activities are prepared by immobilization of yeast
autolysates and non-growing bacterial cells of recombinant strain-super producer E.coli, respectively.
Immobilization is carried out by the original method of entrapment of enzymatically active substances
inside composite carbon-silica supports. To do this, biomass is carefully mixed with silica hydrogel, fine-
dispersed carbon material (nanotubes, nanofilaments, onion-like nanocarbon), afterwards dried, pressed and
granulated. Granules of dry solid biocatalysts are put into packed-bed reactor, and continuous downstream
biocatalytical processes are carried out. The conversion of substrate is determined in the outlet of the
reactor.

The activity and operation stability of prepared biocatalysts are studied under conditions which are
identical to that for large-scale processes [1]. The half-life time for the biocatalyst with invertase activity is
equal to ca. 250 h at 50°C and the total productivity is ca.4 ton of invert syrup per 1 kg of biocatalyst. The
half-life time for the biocatalyst with glucose isomerase activity is equal to more than 1200 h at 65°C and
the total productivity is ca. 2 ton of glucose-fructose syrup per 1 kg of biocatalyst.

1. Kovalenko G.A., Perminova L.V., Sapunova L.1. Catalysis in Industry (2010) 2, 2, 179-184.

BUOTEXHOJOT'MYECKHUE ACITEKTHI KOMILUIEKCHOM MEPEPABOTKH JIbHA
MAC/INYHOTI'O

®ecbkoBa E.B., JleontheB B.H.. ®aopuk E.A.

Yupeowcoenue oopasosanus «benopycckuil 20cy0apcmeeHubiil mexHON02U4eCKUll YHUSepCumemy,
220006, 2. Munck, yn. Ceeponosa, 13a

Jlen macnuunwlii (Linum usitatissimum L.) — npeBHelIee KylnbTypHOE pacTeHHeE, oOiamaroriee
VHUKAJTBHBIMU CBOMCTBaMH, Onaromapsi KOTOPHIM SIBIISIETCS HE3aMEHUMBIM COBPEMEHHBIM CBHIPhEM psizia
oTpacield MPOMBIIIIEHHOCTH. XUMHUYECKHI COCTaB JHHSHOTO CEMEHH 00YCIOBIUBAET €r0 IEHHOCTh KaK
JIUETUYECKOTO MPOAYKTA.

VYHUKaIbHOCTh JIBHSHOTO Macjia 3aKjIuaeTcsi B BBICOKOM COAEP)KAHUU TOJMHEHACBHIIICHHON
OL.-JIMHOJICHOBOM KHCJIOTBI OTHOCHUTEJIBHO BCEX JPYTUX PACTUTENBHBIX Macell U HU3KOM COACp>KaHUU
HEKeNaTeIbHBIX ISl HOTPeOIeHHs B COCTAaBE MUIIEBOT0 PAllMOHA HACKHIIIEHHBIX JKUPHBIX KUCIIOT.

JIpHSTHOE CeMsl — O/IMH U3 0OTaTeHIITNX HCTOYHUKOB JIUTHAHOB, OTHOCSIIIUXCS K KJIACCY (PUTOICTPOTEHOB.
VYnenbHOE cofepKaHie OCHOBHOTO JIMTHaHA — cekonzonapuiupesnnona aurnukosuaa (CAIN) B obomoukax
CEeMSH JIbHAa MacIMYHOTO gocTHraeT — 1,5% oT Macchl ceMsH.

Ha xadenpe Ouorexnonorun u Omoskonoruu benopycckoro rocynapcTBEHHOrO TEXHOJIOTHYECKOTO
YHUBEPCUTETA pa3padboTaHa TEXHOJIOTHs KOMIIEKCHOU TIepepaboTKH CeMsIH JIbHA ¢ TIOTy4YeHHeM (ppakiuu

VI Moscow International Congress BIOTECHNOLOGY: STATE OF THE ART & PROSPECT OF DEVELOPMENT March 21 - 25, 2011 119

@



®

4
Bzo CEHLMA 7 | | BHOTEXHOJIOTMS! M MULLIA NS HU3HM

TEXHONOTIUN

000J104eK CeMsiH, KOTOpbIE MpeaiaraeTcs MCIOiIb30BaTh B KaU€CTBE KOPPEKTOpa C aHTHOKCUAAHTHBIMHU
U HIPOTUBOOITYXOJICBBIMU CBOfICTBaMI/I; 0663)I(I/IpeHHBIX CGMSIILOHCfI AJId IPOU3BOACTBA JIBHAHBIX Kalll,
ABIISIOLIUXCS AUETUYECKUM ITPOAYKTOM; @ TAaK)Ke CTAOMIM3UPOBAHHOTO JILHSIHOIO Macia.

Heo0xonumMocTh NpOM3BOACTBA TaKMX MPOAYKTOB OOYCJIOBJIEHAa TE€M, YTO B CBS3M C aBapueil Ha
YepHoObutbckoit ADC, 00IBIINM KOTUYECTBOM MPEATPHUITHI XUMAYECKOTO PO IS, a TAKIKE XUMU3ZAITUEH
CeNbCKOTO Xo3siicTBa B PecmybOnmke benapych co3manach ClOXKHas HKOJOrHMYecKas 00CTaHOBKA,
BCJIEJICTBHE KOTOPOiIl BO3pocia 3a00eBaeMOCTh HACEIEHUSI OHKOJIOTUYECKUMHU, CEPIEYHO-COCYTUCTBIMH,
BOCHAJIUTCIIbHBIMU U APYI'UMH IIATOJIOTUSAMU. B cBsi3u ¢ stum O4YCBH/HA HGO6XOI[I/IMOCTB pa3pa60TKI/1
W CO3/MaHMs HOBBIX 3(PPEKTUBHBIX JIEYCOHO-TTPOPMIAKTHUECKUX CPEJICTB HAa OCHOBE OTEUECTBEHHOTO
PaCTUTCIILHOT'O ChIPbA.

BIOTECHNOLOGICAL ASPECTS OF COMPLEX PROCESSING OF FLAX

Feskova E.V, Leont’ev V.N,, Flyurik E.A.
Educational Establishment “Belarusian State Technological University,
220006 Minsk, ul. Sverdlov, 13a

Oilseed flax (Linum usitatissimum L.) - the oldest cultivated plant, which has unique properties which
is an indispensable modern raw number of industries. The chemical composition of flaxseed makes it
valuable as a dietary product.

The uniqueness of linseed oil is the high content of polyunsaturated o-linolenic acid relative to all other
vegetable oils and low in undesirable consumption of dietary saturated fatty acids.

Flax seed - one of the richest sources of lignans, a phytoestrogen belonging to the class. The specific
content of the main lignan - sekoizolaritsirezinola diglikozida (SDG) in the shells of flax seed reaches -
1.5% by weight of the seeds.

At the Department of Biotechnology and bioecology Belarusian State Technological University,
developed the technology of complex processing of flax seeds to produce fractions of shells of seeds, which
are encouraged to use as a corrector with antioxidant and anticancer properties, defatted flax cotyledon for
production of cereals, is a dietary product, as well as stabilized flaxseed oil.

The need for such products due to the fact that, in connection with the accident at the Chernobyl nuclear
power plant, a large number of enterprises of the chemical profile, as well chemicalization Agriculture
in the Republic of Belarus has created environmental problems, by which the increased morbidity of the
population cancer, cardiovascular, inflammation and other pathologies . In connection with this obvious
need to develop and create new and effective health-care facilities based on domestic plant materials.
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BUOJIETPAJIMPYEMOCTH — OUEPEJHOM IIAT BIIEPE]]

JleronbkoBa O.A.
Mockosckutl cocyoapcmeennslil yHugepcumem npukiaoHol OUomexHoiocuu

Bomnpochl, cBsi3aHHBIE C TPOU3BOACTBOM U IPUMEHEHUEM OMOIUTACTUKOB, B HACTOSIIIEE BPEMSI SIBIISIOTCS
IIPEIMETOM CaMOTO TOPSIUEro 0OCYkIEHUS CPEeIU CIELMATUCTOB OTPACIIH.

Oxomno 99% Bcex miaacTMacc MPOU3BOAUTCS Ha OCHOBE HEBO30OHOBIISIEMBIX CHIPhEBBIX HMCTOYHHUKOB,
BKIIIOYAsl TIPUPOJHBINA ra3, HadTy, cbipyto He(dTh, yroib. B Kakol-TO MepHOi CEIbCKOXO3SIIICTBCHHBIE
pPECYPCHI CUUTANIUCH alTbTEPHATUBON MCXOJHOMY CBHIPBIO JUIsl MPOM3BOJICTBA IIacTMacc. B Teuenue Oornee
JECATH JIET OHM HE OMNPAaBABIBATH OXWIAHUN pa3paObOTUIUKOB. [IpemsiTcTBUS IT MPUMEHEHUS TaKHX
IUTACTUKOB — UX C€0ECTOMMOCTh U OTpaHHYEHHBIE (DYHKIIMOHATIbHBIE BO3MOKHOCTH. OIHAKO B MOCIeIHEe
BpeMs BHOBb MHTEPEC K OMOTMOIMMEPAM BO3POKIACTCS.

B EBporie aTomMy criocoOCTBYIOT Takue (hakToOphl, KaK:

-TeXHUYECKHE (TEXHOJIOTUIECCKHUE MPOPHIBBI B MOJICKYIISIPHOW HAyKe, TCHHOW HH)KEHEPUHU, )epMEHTAITUN
U PacTeHUEBOJICTBE, IPOrpecc B 00JIACTU HATIOJHUTENEH U COCTaBOB; IKOHOMHUS, 00YCIIOBICHHAs POCTOM
Macurtaba nIpou3BOJICTBA, OpraHUYEeCKas YTUIN3aLUs B MPOTUBOIIOI0KHOCTh MEXaHUYECKOM )

- BKOHOMHYECKHeE (TIOBBIIIEHHE IIEH Ha NCTOIIMMBIE PECYPCHI, POCT 3aTpaT Ha y/aJeHHe OTXO0I0B, POCT
KOHKYPEHIIHH, POCT 00ECITIOKOEHHOCTH B CBSI3U C BBIOPOCAMU TAPHUKOBBIX Ta30B)

- IOJIMTUYECKHUE (3aKOHOATENbHBIE aKThl U HOPMATHUBBI, MOOIIPEHHE CO CTOPOHBI TPABUTENIHCTB);

- COLMAJIbHBIE.

Bwmecrte ¢ Tem, OTCYTCTBYET MOJIHASA ICHOCTh OTHOCUTEIBHO TOTO, YTO UMEHHO CIEAYET MOHUMATh MO
TEPMHHOM «OHOTUIACTUKM» W KAKOBBI MEXaHU3MBI OMOAETpalallii CyIIECTBYIOMINX «OHOIUIACTUKOBY B
OKpY Karollen cpeie. SBIseTcs 1M X TPOU3BOICTBO BBIXOJIOM U3 CIIOKUBILIECHCS SKOJIOTMYECKOU CUTY ALK ?
B 37Ol CBsi3M OYEHb MHTEPECHBIM SBIISIETCSI HOBOE HAyYyHOE HallpaBieHUE — 00ecTeueHrue pas3sioKeHUs
YK€ CYLIECTBYIOIIMX CUHTETUYECKUX TUIACTUKOB. JlanpHeliee pa3BUTHE TAaKOTO HAIIPaBJIEHUS MO3BOJIUT
MPEBPATUTH OTXO/bI YIIAKOBKH B IEPCIIEKTUBHOE CHIPHE JJIs1 POMBIIUIEHHOCTH.

BIODEGRADABILITY AS THE NEXT STEP AHEAD

0O.A. Legonkova
Moscow State University of Applied Biotechnology

Nowadays questions, connected with production and use of bioplastics, are the subject of the most hot
discussions within the specialists of the branch.

Approximately 99% of plastic is being produced out of nonrenewable resources, including nature gas,
mineral oil, crude naphtha, coal. In some period agricultural resources were considered to be the alternative
to initial raw materials for plastic production. Within more then 10 years they hadn’t been justifying the
prospects of producers due to such obstacles as: net costs and restricted functional possibilities. Though in
the last time interest to bioplastics is reviving.

Factors, promoting to this process in Europe, are the following:

technical (technological breakthroughs in molecular science, gene engineering, fermentation processes,
plant growing, progress in the field of fillers and compositions, economy supported by the growth of
production, organic utilization as opposed to mechanical);

- economical (the growth of costs on scarce resources, increasing expenditures on waste utilization,
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strong competition, increasing alarm due to gas emission);

- political (legislation, measurement data, governmental encouragement);

- social.

And with it, there is no full clarity in definitions of bioplastics, in mechanisms of their environmental
biodegradation. Is their production the way out of the prevalent ecological situation? Here a new scientific
approach connected with the ensuring of existing synthetic polymers’ decay is the most interesting. The
subsequent development of this scientific direction let convert packaging wastes into perspective raw
materials for industry.

YUYET U AHAJIM3 JJAHHBIX IO COJAEPXKAHHUIO 'MO B IMIIEBOX IMTPOAYKIINA

MapyTsan A.JL
eenepanvHulll Oupekmop, I'VII 2. Mockevl « Mockoeckoe kauecmeoy

Hctopus pa3paboTKu M ocyuiecTBieHHs mnporpammbsl IlpaButenscTBa MOCKBBI O BBISIBICHUIO
conepxkanusi MO B numieBor NpoayKIUK, B TOM YHCIIE€ TAKOTO ee acrnekTa, kak 3Hak « HE COAEPXKUT
I'MO!». ®akTopsl, NOBIUSABLIME HA NPUHATUE PELICHMs IO MOArOTOBKE M MPAKTUYECKON peanu3aluu
yKazaHHOM nmporpaMmmbl. HopMaTuBHas 60aza mporpaMmel.

Opranuzanus ydera AaHHBIX 00 oTOope 00pa3loB, MPOBEICHHM JAOOPATOPHBIX HCHBITAHUH I10
BBIABJICHUIO cofepkanus ' MO B nuiieBoi NpoayKUUU U UX PE3YJIbTATOB.

Ananu3 umHpoOpMalLMU O mapameTrpax M HUTorax (yHKIMOHMpoBaHUS mporpaMmsel [IpaBurenbcTBa
MockBbl 110 BbIsiBIIEHHIO coAepkanus [ MO B nunieBor NpoayKIuu.

IlepcnexTuBsl pazsutus nporpammsl IIpaButensctBa MockBbl 0 BbIsBIEHHIO coaepxkanus MO B
nuieBoi npoxykuuu. [Ipenigoxenus mo noBblIeHUIO 3()PeKkTUBHOCTU €€ (PyHKIMOHUPOBAHUS, B TOM
YHCJIe B YACTH aBTOMATU3aLUH MIPOLIECCOB yueTa U aHalIn3a MoIy4aeMoi HHPOPMAIIH.

ACCOUNTING AND ANALYSIS OF DATA ON THE CONTENT OF GMOS IN FOOD
PRODUCTS

Marutyan A.L.
general director, Moscow State Unitary Enterprise “Moscow Quality”

The history of program development and implementation of the Moscow Government to identify the
content of GMO in food products, including such aspects of her as a sign “does not contain GMOs”.
Factors that influenced the decision on the preparation and implementation of the program. The regulatory
framework of the program.

Organization of accounting data on sampling, laboratory test to identify the content of GMO in food
products and their results.

Analysis of information about the parameters and outcome performance of the program of the Moscow
Government to identify the content of GMOs in food production.

Prospects for the development program of the Moscow Government to identify the content of GMOs
in food production. Proposals to improve the efficiency of its operation, including the automation of
accounting and analysis of information obtained.
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PA3ZHOE IIMTAHHUE - ITPUHIUAIL ) KUSHEJAEATEJIBHOCTHU I'OPOJACKOI'O YEJIOBEKA

Myxamenxanos J.K., 1.M.H., KyimanoB ML.E., 1.m.H., EcbipeB O.B. 1.0.H.
Pecnyonuxanckoe cocyoapcmeennoe npeonpusmue « Hayunwiii yenmp npomugouHpexyuoHHsix
npenapamoey, Aimamel, Kazaxcman

[IuTanue KIIOYEBON aCHEKT KU3HEAEATEIbHOCTH OPraHU3Ma U COXPAHEHHUs aKTUBHOI'O JOJTOJETHSL.
Haubonee ymporuieHHast Mojienb cOaJaHCHPOBAaHHOTO MUTAHUS OOBIYHO MPEICTABISIETCS B BUJIE «ITUIIIEBOM
NUpaMUIbI», KOTOpas B HAaBIIHOW (opMe IMO3BOJSET MOHSATh HMIMPOKOMY KPYTy JIHMII pa3o0parbcsi B
MOTPEOHOCTAX OpraHu3Ma B OCHOBHBIX MUIIIEBBIX BEIIECTBAX.

OyHKIMOHANBHAS 3a/1a4ya IMUIIEBOH MUpaMUAbI — 3TO OOHOBJICHHE H3HOCHBIIMXCA OCIKOBBIX H
KJIETOUYHBIX CTPYKTYp (PEMOHT) M 3amacaHue U30BITOYHOTO MOTOKa SHepruu (Ienonuponanue). Ilocme
IpUeMa NUIIM ITPOUCXOAUT AKTHUBALUS MapacUMIIaTMYECKOro OT/esla HEPBHOM CHCTEMBbI U CEKPEIUs
rOpMOHa MHCYJIMHA, KOTOPbIE aKTUBUPYIOT 3TU MPOIIECCHI.

Korma mb1 3aHMMaemcst (pU3MYECKOH WM YMCTBEHHOW MAEATEIBHOCTHIO TNPOUCXOAMT aKTHBALIUS
CUMIATUYECKOTO OTJeNia HEPBHOM CHCTEMBbI M CEKpelusi TOPMOHOB INIOKaroHa M aJpeHannHa. B »ToT
NEPHUOJI SHEPreTUUECKOe OOECIeUeHUe 3TUX BUJOB JIEATEIBHOCTU OCYLIECTBIISIETCS 3a CUET JEN0 U
CTPYKTYPHBIX KOMIIOHEHTOB TeJla — 3TO TaK Ha3bIBaeMasi yTUIM3UpyeMast SHEPTus, T.€. 3TO TO KOJIMUYECTBO
COOCTBEHHBIX OEJIKOB, )KHPOB U YIJIEBOJIOB, KOTOPOE OPTraHM3M MOXKET MCIOJIb30BaTh B YHEPTETHUECKUX
Hensix 6e3 HapylIeHus! IPOIECCOB KU3HEAEATEIILHOCTH.

Ecnn n300pa3uTh yTHIN3UPYEMYIO SJHEPTHIO B BUJIE MUPaMU/IbI (IHEpreTUYecKas MUpaMu/a), OCTaBUB
MOCJIEZI0BATENBHOCTH M300paKeHNSI Hy TPUEHTOB KaK B MUILEBOM MHUpaMUJIE, TO OHA OKaXKETCS IEPEBEPHY TOM.
HauOonpiiee KOTMYECTBO SHEPTHUA MBI MOXKEM HOJIYYHTH 33 CHET KHUPOB (14 Kr TPUIIUIIEPUIOB — 3TO
okoj10 130 000 kkai), OETKH COCTaBISIOT MTPOMEKYTOUHOE TMOJIOKEHHE (2 KT MBIIIEYHOTO Oesika — 3TO 8
000 kkan) 1 HaMMEHbIlIee KOJTUYECTBO SHEPTUU OPraHU3M MOXKET MOIY4YHTh 3a cueT Jeno yreoaos (0,1
KT TuKoreHa nedenu — 400 kkai).

B Hactosmiee Bpems, M3-3a HM3MEHEHHS XapakTepa >KU3HEAEATEIbHOCTH, HECOAJIaHCUPOBAHHON
OKa3ajach MPEeUMYIIEeCTBEHHO YHepreTuyeckas nupamuaa. Ml Majio UCIIOIb3yeM B KaueCTBE UCTOYHHUKA
SHEPTUH KHUPbI, TOITOMY UJET X HAKOIIJIEHUE, U BO BCEX SKOHOMUUECKH Pa3BUTHIX CTPAHAX OCTPO BCTaja
npobiemMa OKHpPEHUsI U CBSI3aHHOTO ¢ HUM auabeTta BTOPOil GopMbl. YIieBonbl (IWTIOKO3Y), HallpPOTHB,
UCTIONIb3yeM 0oJiee MHTEHCUBHO, TaK KaK TOJIOBHOM MO3T U KJIETKH KPOBH B KAY€CTBE UCTOUHUKA SHEPTHH
UCIIOJIB3YIOT UCKITIOUUTENBHO ITIOKO3Y. TakK SHIOTeHHbIE 3aMachl IITIOKO3bl OTPAHUYEHBI, TO AKTUBUPYIOTCS
MYTH €€ SHIOTeHHOTO CHHTE3a 3a CYET TKAHEBBIX (PYHKIMOHAIBHBIX OeiKkoB. TpaTa MMMYHHBIX OEITKOB
CIOCOOCTBYET Pa3BUTHIO MMMYHOIE(MUIIMTHBIX COCTOSIHUI, TpaTa TOPMOHAIBHBIX OENKOB — Pa3BUTHIO
TOPMOHAJIBHBIX JUCOATaHCOB, TpaTra OeNKOB KPOBH K Pa3BUTHIO BTOPUYHOM MUIEBOW HEOCTATOYHOCTH
u T.1. [looToMy B CBsI3M C M3MEHEHHEM CTWIS KU3HU HEOOXOOUMO U3MEHUTh XapakTep MUTaHUs H,
B TIEPBYIO OdYepenb, COATaHCHPOBAaTh HHEPreTHUECKyI0 mupamufay. Jyis mpenoTBpaiieHus: pa3BUTHA
MeTaboIMYeCKUX HapyIIeHU obecredeHre AesITeNbHOCTH YHEPreTUYeCKOM MUPaMUIbl BO3MOMXHO TOJIBKO
3a CYET HK30TCHHOTO MOCTYIUICHUSI OPTaHMYECKUX COCTMHEHUH BKIIIOYAIOUINXCS B OOMEHHBIE TIPOLIECCHI
MOJ] BIUSHUEM CUMIATUYECKOTO OT/IeNIa HEPBHON CUCTEMBI.

Bce BHMMaHMe OHMOTEXHOJIOTMM OBUIO HANpaBICHO HAa Pa3pabOTKy MPOMYKTOB sl OOECIEYEeHHUs
MeTabOoIMYeCcKUX MporeccoB (a3pl peabUIUTAINK, TOT[a Kak cieayeT Oousblliee BHUMAaHHE YIACIUTh
pa3paboTKe MPOAYKTOB sl (ha3bl paOOTHI.

VI Moscow International Congress BIOTECHNOLOGY: STATE OF THE ART & PROSPECT OF DEVELOPMENT March 21 - 25, 2011 123

® |



®

4
Bzo CEHLMA 7 | | BHOTEXHOJIOTMS! M MULLIA NS HU3HM

| Nt

BO3MOKHOCTH MHAYCTPUU MUKPOBOJOPOCJIEN JUIsSI MALIU U DHEPTUH B
TYPLIUH

Omapos ®.C.
Agrohayat Ltd,
M.Kasapoglu Cad. 23, Gokhan Is Merkezi, B blok, No. 1, 07160, Aumanwss, Typyus

Lenbro paboTHI IBIsIETCS BHECEHHE BKJIA/1a B CO3/JaHNE HOBOTO PHIHKA OMOTEXHOJIOTMYECKUX MTPOTYKTOB
u3 Ouomaccel MukpoBopopocineit B Typruu, a Takke NPeIoCTaBUTh 3TOMY PBIHKY TEXHOJOTHYECKHE
pemenust s pazsutus B nepcrektue 2011 — 2020 romoB. DTo necsaTHiieTHe Mbl pacCMaTpUBaEM Kak
Hayaso oTcyeTa «OMoTexHoIornyeckoi dpopmarum» yenoBedectsa. Kak u3BecTHo, 6-if TEXHOIOTHUECKUI
YKJIaJ] COBPEMEHHOM IMBHIM3AIMH Oy/leT OCHOBBIBATHCS HA OMOTEXHOJIOTHSIX, HAHO-TEXHOJIOTHSX,
pPOOOTOTEXHHKE, TEXHOJIOTUAX BUPTyaldbHOU peanmbHOCTH. Celyac ompezensercs, Kakue CTpaHbl OymayT
MOJTHOLIEHHBIMH YyYaCTHUKAMU, KTO JINJEPAMU, a KTO U IPOCTOY ... KOJIEU. 6-1 yKIIaJl HACTYIIHT IO pacyeTam
yueHbIx yxke B 2014-2018 romax (oHuM ocHOBBIBarOTCs Ha paboTax KoHaparbeBa, pycCKOTO SKOHOMHCTA,
OCHOBOIIOJIOKHUKA TEOPHH OOJBIINX IUKIOB YKOHOMHUYECKOW KOHBIOHKTYpHI). Hamra pabora BkiIrouaer
pa3iINyHbIe CTIIOCOObI MHAYCTPHAIBLHOTO MPOU3BOJCTBA OHMOMACChl MUKPOBOZAOPOCIEH ¢ MaKCHMaTbHBIM
UCTIOJIb30BaHUEM OJIaronpuUATHBIX MPHPOIAHBIX (DAKTOPOB (CONHEUHOE OCBEIIEHHE, TEIUIBIH KIIMMAaT,
MPUPOHBIE UCTOYHUKHU BOJBI). OCHOBHBIE c(hephl OMOTEXHOIOTMYECKON MHIyCTPUU MUKPOBOAOPOCIEH
— TMPOU3BOJCTBO IMPOAYKTOB NMUTaHUs (Oenka) B AMETE YelOoBEKa M B KOPMOOOECHEUEHHH CEIBCKOTO
xo3giicTBa. Bropoe Hanpapnenue - yrunuzanus smuccuu CO2 uHAYCTpHUH (TETIOBBIE AIIEKTPOCTAHIINH,
u T.1.) . TpeTbe HampaBieHHe — HHIYCTpUs OMOMACCHI I SHEPTUH TOIUIMBa (OMOAN3€eh, OMOBOAOPON).
YeTBepTOe HampaBlieHUE — OMOIOrHYECKasi OYMCTKA PA3IMYHBIX KATETOPUI CTOYHBIX BOJ] U PEKYIHTHUBAIUS
3€MJIU [10CJIE SKCTEHCUBHOTO CEJIBCKOTO X035 HCTBA U «TSYKEJI0» IPOMBILIUIEHHOCTH. Bee 3To ykiaabiBaeTcs
B Hamry mojenb arpoouononuca «BIO HAYAT». He cekpert, ceromHs B pa3BUTBHIX CTpaHaX, 0COOCHHO
B CIIIA co3maHbl KOHKPETHBIE HHIYCTPUU C «3CJICHBIMU» DPAOOYUMHU MECTaMH B OHOTEXHOJIOTHH,
OMOSHEpreTHKe, W MUIIEBON M MEIUIMHCKONW MHAYCTpHH. BmecTe 3Tu cdepbl npeAcTaBisoT coboil He
TOJBKO MPHUBIIEKATEIBHBII BRICOKOTEXHOJIOTHYHBIN MTAKET HO M PEHTA0EIbHYIO0 SKOHOMHUKY OyAyIIero.

POSSIBILITIES OF THE ALGAE INDUSTRY FOR FOOD AND ENERGY IN TURKEY

Omarov F.S.
Agrohayat Ltd,
M.Kasapoglu Cad. 23, Gokhan Is Merkezi, B blok, No. 1, 07160, Antalya, Turkey

The work purpose to create the new market of biotechnological products from a biomass of micro-
algae in Turkey. And to provide this market with technological decisions for development in the term
2010 - 2020. This decade we consider as a start of «biotechnologycal formations». As is known, 6th
technological formation of a modern civilization will be based on biotechnologies, nano-technologies,
robotics, technologies of a virtual reality. It is now defined, what countries will be high-grade participants,
who leaders and who and is simple at .... a track. 6th way will come by calculations of scientists in
2014-2018 (they are based on Kondratyev’s works, the russian economist, the founder of the theory of
the big cycles of an economic conjuncture). Our work includes various production ways of algacbiomass
generation with maximum use of favorable natural factors (solar illumination, a warm climate, natural
sources of water). The basic spheres of the biotechnological industry of algae - manufacture of a nutritions
(protein) in a human diet and in maintenance of a forage for agriculture. The second direction - utilization
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of CO2 of the industry (electric power stations, etc.). The third direction - the industry of a biomass for
energy of fuel (biodiesel, biohydrogen). The fourth direction - biological clearing of various categories of
sewage and recultivation of the earth after extensive agriculture and the «heavy» industry.

Allitkeeps within our model agribiopolis «BIO HAYAT». Not a secret, today in the developed countries,
especially in the USA the concrete industries with “green” workplaces in biotechnology, bio-energetics,
and the food and medical industry are created. Together these spheres represent not only an attractive hi-
tech package but also profitable economy of the future.

IHNEPCHHEKTUBHBIE BMOTEXHOJJIOTHYECKHME ITPOLNECCHI B ITIPOU3BOJACTBE ITUIIHU

Pumapesa JI.B., OBepuenko M.b., Cepo6a E.M., Kypoarosa E.U., CoxosioBa E.H.
T'HY BHUHU nuwesoti buomexnonoeuu Poccenvxozakademuu,
2. Mockea, yn. Camoxkammnas, 46

buorexHonmoruueckue mNpoOLECChl B TMPOM3BOJACTBE MHILK IMO3BOJISAIOT MOBBICUTH 3P (EKTUBHOCTH
MUIIEBBIX TPOU3BOJCTB, PAJAMKAIBHO U3MEHATh (DYHKIIMOHAIBLHO TEXHOJOTHYECKUE CBOMCTBA CHIPHS
Ha pa3IMYHBIX JTanax ero nepepadOTKU, OTKPHIBAS TE€M CaMbIM IIHPOKHUE BO3MOXHOCTHU CO3JaHUS
MPUHIIUITAATBFHO HOBBIX JIETKO YCBOSIEMBIX OMOJIOTHYECKH TOJHOLIEHHBIX MPOAYKTOB JIJIsi OPAUHAPHOIO,
pOoUIAKTUYECKOTO U peadMIINTallMOHHOT 0 MUTaHusl. B kauecTBe akTHBHOTO Hayaia OMOTEXHOIOTUYECKUX
IPOIIECCOB B MUIIEBON MPOMBIIUIEHHOCTH HCIIONB3YIOT:

- ’KMBBIE OPTaHU3MbI U IPOLIECCHI UX KU3HEAEATEIbHOCTU B IPOU3BOJICTBE CIIUPTA, TMBA, BUHA, Xj1e0a,
KHCIIOMOJIOUHBIX TIPOIYKTOB U TIp.;

- MPOAYKTHI METa0OIU3Ma MUKPOOPTraHU3MOB B BHUI€ ()EPMEHTOB, BUTAMHHOB, O€JIKa, aMUHOKHUCJIOT,
AHTUOMOTHKOB, OAaKTEPUOIIMHOB, OPTaHUYECKUX KUCIOT U Jp. IJIS WHTCHCU(PHUKAIUN TEXHOIOTUYECKUX
IIPOLIECCOB B IepepadaThIBaIONIMX OTpacisiX, Jid IOBBIIIEHHS KauecTBa M COXPAHHOCTH MHILEBOI
MPOAYKIIUHU, CO3/IaHuUs (DYHKIIMOHATBHBIX MPOYKTOB MUTAHUS, IEKAPCTBEHHBIX U KOCMETHUYECKHUX CPE/ICTB;

- MEKpPOOHYI0 Onomaccy (Iposxokei, 0aKkTepuii, MUKPOMHUIIETOB, 0a3UIMOMHUIICTOB U JIP. ) ISl TIOTYYEHUS
HaTypaJbHBIX OMOKOPPEKTOPOB IMUIIH, OEIKOBO-aMHUHOKUCIIOTHBIX oOorarutenel, 3akBacok, bA/l mpo- u
MPEOMOTUYECKOTO IEHCTBHS 1 JIEYCOHO-TTPOPIITAKTUIECKUX MPOTYKTOB C (DyHKIIMOHAILHBIMU CBOMCTBAMM.

HayuHble u3bICKaHUs B 9TOM HaIlPaBICHUU CTPEMUTENBHO Pa3BUBAIOTCS, SBISISICH TEOPETUYECKON 0a30ii
MPUKIATHON OMOTEXHOJIOTMH B MPOU3BOJACTBAX MPOAYKTOB MHUTaHMs. MeTogaMu CeleKlnu, MyTareHesa
U TEHHOW WMHXXCHEPUHU CO3JIAl0T HOBBIE BBICOKOAKTHBHBIE IIITAMMBI MHKPOOPTAaHM3MOB — MPOIYIIEHTOB
neneBbix bAB, Ha MX OCHOBE - TEXHOJOTHUU PETYIUPYEMON OMOCHHTETHYECKON M OMOKATATUTHYECKOM
MOAM(DUKALUU TIOJIUMEPOB CEIBCKOXO3AUCTBEHHOTO CBHIPbSl, YTO CIIOCOOCTBYET IOBBIIICHHIO BBIXOAA,
KauecTBa M COXPAHHOCTH IHILEBON MNPOAYKLHHU, CO3AAHUIO KOHKYPEHTOCHOCOOHBIX OHOJIOrHYECKH
MOJTHOIICHHBIX MPOAYKTOB ¢ (DyHKIIMOHATLHBIMHA CBOHCTBAMH.
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PERSPECTIVE BIOTECHNOLOGICAL PROCESSES IN FOOD MANUFACTURE

Rimareva L.V., Overchenko M.B., Serba E.M., Kurbatova E.I., Sokolova E.N.
All-Russian Scientific Research Institute of Food Biotechnology of Russian Agricultural Sciences Acad-
emy of, 4-B, Samokatnaya st, Moscow, 111033, Russia

Biotechnological processes in food manufacture allow to raise efficiency of food manufactures,
considerably to change functionally technological properties of raw materials at various stages of its
processing, opening thereby ample opportunities of creation essentially new it is easy digested biologically
high-grade products for an ordinary, preventive and rehabilitation food. As the active beginning of
biotechnological processes in the food-processing industry use:

- Live organisms and processes of their ability to live in manufacture of spirit, beer, wine, bread, sour-
milk products and so forth;

- Products of a metabolism of microorganisms in the form of enzymes, vitamins, fiber, amino acids,
antibiotics, organic acids, etc. for an intensification of technological processes in processing branches,
for improvement of quality and safety of food production, creation of functional foodstuff, medicinal and
cosmetic means;

- A microbic biomass (yeast, bacteria, micromycetes, basidinomycetes etc.) for reception of natural
bioproof-readers of food, protein/amino acids dressers, enzymes, BAC of pro- and prebiotic action and
treatment-and-prophylactic products with functional properties.

Scientific researches in this direction promptly develop, being theoretical base of applied biotechnology
in manufactures of foodstuff. Selection methods of mutagenesis and gene engineering create new highly
active strains of microorganisms — producers target BAC, on their basis - technologies of adjustable
biosynthetic and biocatalytic updating of polymers of agricultural raw materials that promotes increase
of an exit, quality and safety of food production, creation of competitive biologically high-grade products
with functional properties.

JOCOCEBAS UKPA — ITOJIU®YHKIIUOHAJIBHBIN MMTPOAYKT JIJIS
PEABMJIMTAIMOHHOI'O ITIMTAHUA 1 BOCCTAHOBJIEHUA 310POBbA

Bopo6nes B.B.!, Silnuenko U.H.
EMIYTY, 109004, Mockea, yn. 3emnsanoti éan, 73
? KamuamHHUPO, 683000, 2. [lemponasnosck-Kamuamckuii, yi. Habepexcnas, 18

JlococeBass WKpa - «KHBOW» MOMU(PYHKIMOHATIBHBIM TPOAYKT, COACPKUT >KU3HEHHO BaXKHBIE
HEO0OXOIMMBIC OPTAaHU3MY YEJIOBEKa OpraHWYECKHEe KOMITOHEHTHI, 001aaeT 3HAYUTEIIbHBIM OMOJIOTHYECKH
AKTUBHBIM TIOTEHITUAJIOM U HEOOXOMMa B TUTAHUH JCTSM, ITOIPOCTKAM, B3POCIIBIM H JIJISl BOCCTAHOBIICHUS
3JI0POBbS IMAIIMEHTOB B MEPUOJT PEaOHITUTAIIUH MO CIIE THKETBIX 3a007I€BaHUN H XUPYPTHIECKHUX OTIepaIni.

OCHOBHBIM U TJIaBHBIM KOMITOHEHTOM B HKPE JIOCOCEBBIX PBIO SIBISETCS OMOIOTHMYECKH aKTHBHAS
Bona. [TomudyHKITMOHAIBHOCTh BOJBI B MKPE JIOCOCEBBIX PBIO Oa3upyeTcss Ha CTPYKTYPHO CBSI3aHHOM
aCCOITMAaTUBHON MHOYXECTBEHHOCTH JIAOMJIBHBIX KJIATPATOB BOJBI C KOMIIOHEHTAMH, UMEIOIINX BBICOKHIA
YPOBEHb PEOKC-TTOTEHIIAAIA.

BTopoii OCHOBHOM KOMIIOHEHT B JIOCOCEBOM HMKpPE — 3K30TC€HHBIC OJIUTONENTHABI U TMOJHUIENTHIBI,
OCYIIECTBIIIONINE HEUPOMMMYHOIHIOKPUHHBIE B3aWMOJCHCTBUS M SIBIISIOIIMECS OUOPETYIATOPAMH
romMeocTasa u uxX qucOanianca mpy MmaTojoTUsX, 3a00JIeBaHUSIX U CTApEHUU opranusMa. [Ipu mocrymieHun
MENTUIHBIX OHMOJOTHYECKH aKTUBHBIX PETYISITOPOB JIOCOCEBOM HKpPBI IMPOUCXOIUT BPEMEHHOE
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3aMelIeHNe MOBPEXKIEHHOTO WM OOJBHOTO 3BeHA (PU3UMOJOTUYECKOM pETYISIUM, [03BOJISAIOLIEE
OpraHu3My BOCCTAaHOBHTH OCJIA0JICHHYIO WU YTPAYCHHYIO BCIEACTBUE 3a00seBaHus (QYHKIIUIO, a 3aTeM
CaMOCTOSITEJIBHO MOAJIEPKUBATh €€, 3a CUET MOCTYIUICHUS OJTUTONENTH/IOB U MENTUAHBIX TOPMOHOB Yepe3
SHTEPOIMTHI B KPOBb, B TEUCHHUE JITUTEILHOTO MEPUOa peaOMINTAIIUU MAIIUCHTA.

TpeTbuM BaKHEHIIMM KOMIIOHEHTaM JIOCOCEBOM HWKpBI SBJSIOTCS JIMOUABI, PEryaupyronue
BCE JKM3HCHHBIC (PU3MOIOTHYECKUE MPOIECChl, BHYTPUKICTOUYHBIE OMOXMMHYECKUE pEaKIUuu U
MEXXKJIETOYHBIC B3aMMOACHCTBUS B OpraHu3Me. JIMMmuasl UMEIOT BBICOKUM YPOBEHBH OHMOJOTHUYECKOM
aktuBHOCTH 32 c4ET ®3 TTHXK - OIIK (12-19% ot cymmer XKK) u IT'K (16-24% ot cymmsbr XKK).

Bxitouenne B peaOMIMTAIMOHHOE IMHUTAHWE KAauye€CTBEHHOM JIOCOCEBOM HMKphI 0€3 KOHCEPBAHTOB
OKa3bIBaeT OJIArOTBOPHOE BIHMSIHUE HA (PYHKIIMIO MIEYCHH, JKETYJOUHO-KHUIIIEUHOTO TPAKTA, MOHKETYT0YHOM
KEJIE3bI, MOJOBBIX JKeNE3, 3 (HEKTUBHO IPH CEPICUHO-COCYIUCTHIX 3a00IEBaHUAX, THA0ETe, OHKOOIYXOJIIX
MOJIOYHOM Kele3bl, KHIIEYHUKA U JETKUX, HOPMAIIU3YET apTepuaibHOe JaBlieHUE, padOTy MO3ra U T.1.

SALMON CAVIAR - THE MULTIFUNCTIONAL PRODUCT FOR REHABILITATION
NUTRITION AND RECOVERY OF HEALTH

Vorobjev V.V.!, Janchenko I.N.2

! Moscow State University of Technology and Management (MSUTM),

109004, Moscow, street Zemlianoy Val., 73

? Kamchatka Scientific & Research Institute of Fishing and Oceanography (KamchatkaNIRO), 683000,
Petropaviovsk-Kamchatsky, street Naberezhnaja, 18

Salmon caviar is alive, multifunctional product. It contains the important vital organic ingredients
necessary for human body, possesses considerable active biological potential and is necessary for
nutrition of children, teenagers and adults. Caviar may be used for recovering health of the patients during
rehabilitation after serious diseases and surgical operations.

The main ingredient in salmon caviar is a biologically active water. Multifunction of water in salmon
caviar is based on structurally connected associative multiplicity of labile clathrates of water with the
ingredients, having a high level of redox potential.

The second basic ingredient in salmon caviar is exogenous oligopeptides and the polypeptides responsible
for neuro-immuno-endocrine interactions and regulating bioadaptogenic activities for homeostasis and
their unbalance in pathologies, diseases and ageing of organism. After injecting peptide biologically active
bioadaptogenic agents of salmon caviar there is an interim replacement of the damaged or malfunctioning
physiological regulation, allowing an organism to recover the function loose or lost owing to a disease, and
then to sustain it independently, for the account of oligopeptides and peptide hormones through enterocytes
in blood, during the long-term period of rehabilitation of the patient.

The third major ingredient of salmon caviar are the lipids controlling all vital physiological processes,
intracellular biochemical reactions and intercellular interactions in the organism. Lipids have a high
level of biological activity for the account w3 of polynonsaturated fatty acid — eicosatetraenoic acid
(12—19% of the sum of fatty acid) and docosahexaenoic acid (16-24 % of the sum of fatty acid).

Incorporation of high quality salmon caviar in rehabilitation nutrition without the preserving agents
beneficially influence the liver, gastrointestinal tract, pancreas, sex glands. It is effective in cardiovascular
diseases, diabetes, oncology in mammary gland, intestine and lungs, normalizes blood pressure and brain
work etc.
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INOTEHIHUAJIBHBIE BO3MOKHOCTH UCITOJIB30BAHUA CAMOOPIAHU3YIOIUXCA
CYHNPAMOJIEKYJISAPHBIX CTPYKTYP o ,- U - KASEMHOB B MOJIEKVJISIPHOM
AN3AUMHE NTHHOBAIIMOHHBIX CTPYKTYPOOBPA3ZYIOIIUX UHI'PEIUEHTOB JJIsA
OYHKIIMOHAJIBHBIX ITPOAYKTOB IITMTAHUSA

Anoxuna M.C., beasikoBa JL.E., [Torukapnos FO.H., Autunosa A.C.,
HMankuna E. H., CeménoBa M. I

Yupeocoenue Poccutickoti akademuu Hayk Mncmumym 6uoxumuueckoli ¢puzuxu
um. HM. Omanyana, 119334, Mocksa, yn. Kocvleuna, 0.4

B Hameit pabote mpeacTaBieHbl pe3yibTaThl U3yUYEHHUs MOJEKYISPHBIX MEXaHW3MOB KOMILJIEKCHOU
CaMOCOOPKHM O, - M [-Ka3eMHOB C JIMIIOCOMaMH MOJMHEHAchImenHoro Qocdaruaumxomna (OTIAX)
(Lipoid S 100) B BOJHOM cpejie B HAHOpa3MEepHBIE CYIIPaMOJICKYIISIpHBIE CTPYKTYpHI. B cirydyae 0.~ KazenHa
Takasi caMoCcOOpKa HHULIMUPOBAJIACh J0OABICHHEM HOHOB KaJIbLIUs, a B CITy4ae [3-Ka3enHa — MOBBIIICHUEM
TeMIIepaTyphbl ¥ NOoHMWKeHHeM pH B kuciayto o6nacts. Pasmepst (M, R, R,), @pXUTEKTYpa, IIIOTHOCTL U
TEPMOIMHAMUYECKOE CPOJICTBO K PACTBOPUTEIIIO STHX CYNPAMOJIEKYISAPHBIX KOMIUIEKCHBIX CTPYKTYP (o, -
kazenn + ®TIX u B-kazenn + OT]X) ObUIM OXapaKTepU30BaHbl METOJAMU CTATUYECKOTO U TUHAMUYECKOTO
CBETOpACCESHHSL. YCTaHOBIICHBI KOPPEISIIIUN MEXTY CTPYKTYPHBIMH/TEPMOIMHAMUYECKUMH TTapaMeTpaMu
c(hOpMHPOBAHHBIX KOMIUIEKCHBIX CYMPAMOJIEKYISIPHBIX CTPYKTYP M UX (DYHKIIMOHAJIbHBIMU CBOWCTBAMH,
TaKUMHU Kak: (1) pacTBOpUMOCTH B BOAHOM cpefe; (2) 3amuTHast (GYHKIUS IO OTHOIICHUIO K OKUCIICHUIO U
nerpaaanuu pochaTHINIXOTNHA TPHU XpaHeHUH; (3) TOABEP>KEHHOCTD K BO3AEHCTBUAM MPOTEOTUTHYECKUX
(epMEHTOB B MOJIEJIbHBIX YCIOBUSIX NEpEeBapUBAHUS B KEIYIOYHO-KUIIEYHOM TPAKTE YEIOBEKa in-vitro
(mox neifcTBHEM TMencHHa, TPUIICHHA U o.-XUMOTpurcuHa); (4) MOBEPXHOCTHAS aKTMBHOCTh Ha T'PaHMIIE pas3zelia
¢da3 Bo3ayx-BoJa M MEHOOOPA3yIIYI0 CIIOCOOHOCTh. Pe3yibTarhl IpeCTaBICHHON pa0OThl MO3BOISIIOT
PEIINUTh KJIIOUEBbIe MPOOIEMBI, OCIOXKHSIOIINE Pa3paboTKy U CIEP’KUBAIOIINE BBITYCK HU3KO-)KHPHBIX
(YHKIIMOHATBHBIX MPOAYKTOB IMHUTAaHUS, & UMEHHO, MPOOIEeMy BBEICHHUS TPYIHO PACTBOPHUMBIX B BOJIE
ruApoQOOHBIX HYTPUIIEBTUKOB B MUILEBbIE MPOIYKTHI, C COXpaHEHHUEM UX (PU3NOIOTUYECKUX (QYHKIIHH B
4acTO 3KCTPEMAJIbHBIX YCIOBUAX IPOU3BOACTBA U XPAaHEHUS ITUIIEBBIX IPOJYKTOB, a TAKXKE MPOOIEMbI UX
KOHTPOJUPYEMOM JOCTaBKH U MaKCUMaJIbHOU OMOAOCTYIHOCTH in-Vivo.

POTENTIALITY OF THE APPLICATION OF THE SELF-ASSEMBLED SUPRAMOLECULAR
STRUCTURES OF o - U 3- CASEINS IN THE MOLECULAR DESIGN OF THE INNOVATIVE
STRUCTURE-FORMING INGREDIENTS FOR THE FUNCTIONAL FOOD PRODUCTS

M. S. Anokhina, L. E. Belyakova, Yu. N. Polikarpoyv,

A. S. Antipova, E.N. Tsapkina, M. G. Semenova

Institution of Russian Academy of Sciences N. M. Emanuel Institute of Biochemical Physics, 119334,
Moscow, Kosygin str. 4,

We present results of our study of the molecular mechanisms of the complex self-assembly of o -
and B- caseins with liposomes of the unsaturated soy phosphatidylcholine (PHCH) (Lipoid S 100) into
the nano-sized supramolecular structures in an aqueous medium. In the case of o - casein such self-
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assembly has been triggered by the addition of calcium ions. And in the case of -casein — by the increase
in temperature and the decrease in pH from neutrality. The size (M, R R,), shape/architecture, density
and the thermodynamic affinity for the solvent of the formed complex supramolecular structures (o, -
casein + PHCH u B-casein + PHCH) were characterized basically by a combination of static and dynamic
light scattering. We have established the relationships between structural/thermodynamic parameters
of the formed complex supramolecular structures and the following their functional properties: (7) the
solubility in an aqueous medium; (i7) the protective function against oxidation and degradation relative
to PHCH under storage; (iii) the susceptibility to the action of the digestive enzymes (pepsin, trypsin and
alpha-chymotrypsin) in the simulated conditions of the stomach and intestine in vitro; (iv) the surface
activity at the air-water interface and the foaming ability. The results of our study allow solving the key
problems, which impede both the design and production of the low-fat functional food products, namely,
the problem of the incorporation of the heavy-soluble hydrophobic nutraceuticals into food products, while
keeping their physiological functions unchangeable under often extreme conditions of the food processing
and storage, as well as the problems of both the controlling delivery and maximal bioavailability of the
hydrophobic healthy ingredient in-vivo.

BBIJAEJIEHHUE N XAPAKTEPUCTUKA PACITPOCTPAHEHHBIX B KHCJIOMOJIOYHbIX
IMPOAYKTAX SJHTEPOKOKKOB U UX ®AT'OB

[Amurpuesa O.B., Paiicknii A.Il., Caxap E.H., beasicoa H.A.
Benopycckuii cocyoapcmeennviii mexnonocuueckuil yHugepcument,
Pecnybnuxa benapyco, Munck yn. Ceeponosa 13“ ®

DHTEPOKOKKH — TPaMIIONIOKUTEIbHBIE MOJOYHOKUCIBIE OaKTEpHH, €CTECTBEHHON Cpeloil oOuTaHus
KOTOPBIX CIYXUT KULICYHBI TPAKT YeJlOBEKa U JKUBOTHbIX. OHM paccMaTpuBAIOTCA KaK IMATOrE€HbI
«BTOPOTO IUJIAHA», YaCTO SIBISIOTCS MPUYUHONW TOCHMUTATBHBIX MH(MEKIHA, XOTS B HEKOTOPBIX CIydasx
UCIOJIB3YIOTCSl B Kaue€CTBE MPOOMOTUKOB JJISl YIydIIEHUSI MUKPOOHOro OajaHca TOHKOTO KHIIEYHHUKA.
Omnpe/eneHHbIe I TaMMbI JHTEPOKOKKOB TaK)Ke IPUMEHSIFOTCS B COCTaBe 3aKBacOK. [10 HEKOTOPHIM TaHHBIM
SHTEPOKOKKH, UCIIOJIb3yeMbI€ B COCTABE 3aKBACOK, IEPBOHAYATILHO PACCMATPUBAIIUCH KaK TEPMO(PUIbHbBIE
CTPENTOKOKKH. B Hacrtosiiee Bpems, B KaueCTBE BO3MOXKHOW albTepHATHUBBI JIs JICUCHUS WHQEKIUH,
BbI3BaHHBIX YHTEPOKOKKAMH, YACTO MPEAIAraeTcs Teparus IJHTEPOKOKKO(paraMu.

N3 26-Tn npoananu3npoBaHHBIX MOJIOYHOKHUCIIBIX MPOAYKTOB BbIAEICHO 42 mITaMMa MOJIOYHOKHUCIIBIX
Oakrepuii. Cpenu dTUX MMTaMMOB OOHApPYXKEHO 6, OTHOCSIIMXCS K TpyIie (haKyIbTaTHBHBIX aHA3pOOOB,
KOTOPBIE OTIIMYAIUCh CIIOCOOHOCTBIO CKBAIIMBaTh MOJIOKO, pacT mpu 43°C, GpopMUpOBaTh CKOIICHHS
KJIETOK B BHUJE CTPENTOKOKKOB. [10o pe3ynsraram cexBeHupoBaHus reHoB 16S pubdocomusix PHK, Ob110
MIOKA3aHO, YTO 3TU OAKTEpUU OTHOCATCS K pony Enteroccocus.

B mpomecce ucciemoBaHus W3 3TUX K€ MPOAYKTOB BbIAeiaeHO 10 OGakrepuodaroB, CroCOOHBIX
PENpONyIIPOBATECS B KIETKAaX JHTEPOKOKKOB. lMcmonb3oBaHME TPAHCMUCCUOHHOW AICKTPOHHON
MUKPOCKOITUHU TO3BOJIHIIO YCTAHOBUTH MOP(OJIOTHIO BUPHOHOB OJHOTO M3 3HTEPOKOKKO(Aros (AuameTp
M30METPUYECKON TOJIOBKH — 65 HM, JJIMHA HECOKPATUMOIO XBOCTOBOI'O OTpOCTKa — 185+5 HM) U oTHECTH
€ro K ceMeMcTBy Siphoviridae.

[Tokazano, 4yto 707 TPOO MOJIOYHBIX MPOMYKTOB, KOHTAMHUHHUPOBAHHBIX HSHTEPOKOKKO(hAramm,
nocturaet 9%.
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ISOLATION AND CHARACTERIZATION OF PREVALENT IN FERMENTED FOODS
ENTEROCOCCI AND THEIR PHAGES

Dmitrieva O.V., Raiski A.P., Sahar E.N., BelyasovaN.A.
Belarussian State Technological University,
Republic of Belarus, Minsk, Sverdlov str.13a

Enterococci are Gram-positive lactic acid bacteria, natural habitatsthat serve as the intestinal tract of
humans and animals. They are regarded as “second plan” pathogens, and often cause hospital infections,
although in some cases are used as probiotics to improve the microbial balance of small intestine. Certain
strains of enterococci are also used as starters. According to some reports enterococci used as starters,
which was originally regarded as thermophilic streptococci. Currently, as a possible alternative for the
treatment of infections caused by enterococci, are often offered treatment by phages of enterococci.

Forty two strains of lactic acid bacteria were isolated from 26 milk products. Among these strains were
revealed 6 strains, relating to facultative anaerobes group, which differed by ability to ferment milk, grow
at 43°C, form cell clumps as streptococci. According to the results of 16S ribosomal RNA gene sequencing,
these bacteria were shown to belong to the genus Enteroccocus.

Ten bacteriophages capable of reproducing in cells of enterococci have been isolated from the same
products. Transmission electron microscopy allowed to establish the virion morphology of one enterococcus
phage (isometric head diameter 65 nm, noncontractiletail length 185 + 5 nm) and attributed it to the
Siphoviridae family.

It is shown that proportion of milk product samples contaminated with enterococcus phages reaches
9%.

BJIMAHUE PH HA ITPOHECCBI CAMOOPIAHU3ALIMNUA ITTOBYIAPHBIX BEJIKOB U
XUTO3AHA B OFBEME PACTBOPA U HA 'PAHUILIE BO31YX-PACTBOP

DeoxkrrcroBa H.A., Kypasaesa U.JI., Mpaukosckas T.A., Ilnamuna U.I.
Hncmumym Buoxumuyeckou ¢pusuxu um H.-M. Omanysns PAH
119334 Mocxksa, yn. Kocvieuna, 4

benku u monmcaxapuabl SBISIOTCS OCHOBHBIMH (DYHKUIMOHAJIBHBIMH KOMIIOHEHTAaMH MHOTHX
OMOJIOTMYECKMX M MCKYCCTBEHHBIX CHUCTEM KouloujaHoro Tuma. CTpykTypa, (a3oBoe COCTOSHHE,
¢usnveckas CTaOMIBLHOCTh M PEOJIOTUYECKUE CBOIMCTBA TaKOTO POAA CHUCTEM OIPENENSIOTCS THIIOM U
MHTEHCUBHOCTBIO B3aUMOJIEUCTBUI (POPMUPYIOIIHUX UX MAKPOKOMIIOHEHTOB.

Lenb pa®oThl - U3Y4YUTH BIMSHHUE XapaKTepa B3aMMOJEHCTBHM, peryaupyeMoro BeiawmuuHoi pH, B
CHCTEME «IPUPOAHBIM MOJMKATHOH JIMHEHHOIO CTPOEHUs (XMTO3aH) — IIOOYJSIpHBIA OelnoK (JIM30LMUM
u nerymuH V.f.) B BOJHO-COJIEBOM cpene» Ha MPOLECChl CaMOOpPraHM3alud B 00bEMe pacTBOpa M Ha
Mex(dazHoM rpaHuLe pacTBOp/Bo3yX. B paboTre ncnonb30BaHbl METO/IbI AMHAMHUYECKOTO CBETOPACCESIHUS,
JlornepoBckuiianekrpodopes, Typouaumerpus, nuddepeHimanbaas CKaHUPYOIIAast MUKPOKATIOPUMETPHS,
JMHAMU4ecKas TCH3UOMETPUS U JUIIaTOMETPHUS.

YcTaHOBIIEH XapaKkTep B3aUMOACHCTBHSI (aCCOIIMAaTUBHBIN MITH CETperaTHBHBIN ) U YCIIOBHS 00pa30BaHuUs
pPacTBOPUMBIX M HEPACTBOPUMBIX KOMILUIEKCOB. OOHapyxeHO 00pa3oBaHHE PACTBOPUMBIX KOMIUIEKCOB
B obmactu pH < pl OenkoB, I1€ KOMIIOHEHTHI OJHOMMEHHO 3apspkeHbl. OOpa3oBaHHE PACTBOPHUMBIX
KOMILIEKCOB COIIPOBOKAAETCS MOBBILIEHHEM TEPMOJUHAMUYECKON CTAOMIBHOCTH MOJIEKYN JIM30LMMa
u nerymuHa V.f. AncopOmuoHHBIE CIIOM OENKOB B YCIOBHSX CHHYCOMAAIBHOTO Jae()OpMHUpPOBAHUS
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pacIIMpeHHsI/CKATHI UMEIOT TBEpI00Opa3HbIN XapakTep. B ycnoBusxX accOMaTUBHBIX B3aUMOACHCTBUI
C XHUTO3aHOM CKOpPOCTh aJCOpOLMU TMaaeT, MOBEPXHOCTHAs AaKTUBHOCTh OEIKOB yMEHBIIAETCS, a
JIBYMEpPHBIA MOZY/Ib AJIACTUYHOCTU pacTeT. B yCIOBUSIX CErperarMBHBIX B3aMMOJICUCTBUM XHMTO3aH
MOBBIIIAET CKOPOCTH a/ICOPOLIMU U MOBEPXHOCTHYIO aKTUBHOCTh OEJIKOB. BennunHa 1ByMEpHOTO MOIYIIs
ANIACTUYHOCTH aJCOPOLIMOHHOIO CJI0S JIU301IMMa PACTET, a JIeryMuHa — He u3MeHsiercs. [Ipeanoxen noaxos
K ONITUMU3al U Ipouecca MoJIy4YCHHUA CTa6I/IJILHLIX, YYBCTBUTCJIbHBIX K pH T GJIGO6p33HbIX HaHO4YaCTUIl Ha
OCHOBE ITI00YJIIPHBIX O€JIKOB M XUTO3aHAa IIyTEM CaMOOpPraHU3aluu B pacTBOPE.

EFFECT OF PH ON SELF-ASSEMBLY OF SOME GLOBULAR PROTEINS AND CHITOSAN
IN BULK OF SOLUTION AND AT INTERFACE AIR-SOLUTION

Feoktistova N.A., Zhuravleva I.L., Mrachkovskaya T.A., Plashchina I.G.
N.M. Emanuel Institute of Biochemical Physics RAS
119334 Moscow, Kosygin Str., 4

The proteins and polysaccharides are the main functional components of numeral biological and
artificial colloid systems. Structure, phase state, physical stability and other properties of such systems
depend on the type and intensity of macrocomponent interactions.

The aim of this work is to study the influence of interaction type, controlling by pH value, in the
system “natural polycation of linear structure (chitosan) — globular protein (lysozyme or legumin V.f.) at
constant macrocomponent ratio in aqueous-salt media” on self-organization in the bulk of solution and at
the interface air-solution. The methods of dynamic light scattering, Doppler electrophoresis, turbidimetry,
adiabatic scanning microcalorimetry, dynamic tensiometry and dilatometry were used.

The type of interactions (associative and segregative) and conditions of soluble and insoluble complex
formation were found. It was established that soluble complexes are formed at pH < pI of legumin and <<
pl of lysozyme, where both proteins and chitosan have the same positive effective charges. The formation
of soluble complexes is following by increasing of thermodynamic stability of protein macromolecules.
Adsorption layers of proteins at sinusoidal deformation expansion/compression have the solid like behavior.
At the associative interactions in mixed protein-chitosan solution the rate of protein adsorption decreases,
surface activity becomes lower and 2-fold complex viscoelastic modules increases compared with protein
alone. At segregative interactions chitosan increases adsorption rate and surface activity of proteins. The
value of 2-fold complex modules of viscoelasticity of adsorption layers growths for lysozyme and does
not change for legumin V.f. The approach to optimization of the obtaining of stable, pH-sensitive gel like
nanoparticles on the base of globular proteins and chitosan self-assembly in solution is suggested.
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NHHOBAIIMOHHBIE CTPYKTYPOOBPA3YIOIUE UHI'PEJAUEHTBI JJIsA
HU3KOKUPHBIX ®YHKIINOHAJIBHBIX MTPOAYKTOB IIMTAHUS HA OCHOBE
KOMIUVIEKCOB ®OCPATHANIXOJINHA COU C KOBAJIEHTHBIMHU KOHBIOT'ATAMUA
KA3BENHATA HATPUSA N MAJIBTOAEKCTPUHOB

I'puroposuy H.B. !, Mouceenko /I.B. >, AuTunoBa A.C.!, Anoxuna M.C.!,
Beasikosa JLE.!, IToxrukapnos F0.H. !, Ceménoa M.I.!, apanos B.A.”
Yupeoscoenue Poccutickou Akademuu Hayx Hucmumym ouoxumuyeckou hpusuxu
um. HM. Omanyons’,

119334, Mockea, yn. Kocvieuna, 0.4

Poccutickuii Dxonomuueckuit Ynusepcumem?,

117997, Mockea, Cmpemsannoti nep., 36

Msbl mpeacTaBisieM pe3yinbTaThl HCCIEIOBAHMUS (PYHKIHMOHAIBHBIX CIIOCOOHOCTEH KOMIUIEKCOB
JUMOCOM MoyiMHeHackIeHHoro docharuaunxonuna cou (OTIX) (Lipoid S 100, > 80% He3aMeHUMBIX
MOJIMHEHACHIIIIEHHBIX JKUPHBIX KUCJIOT, TakuxX Kak oysiemHoBoi (18:1, 11-15%), nunonesoit (18:2, m—6,
59-70%) u nunonmenoBoil (18:3, ® —3, 3-7%)) ¢ KOBaJEHTHHIMH KOHbIOTaTaMH Ka3euHaTa HaTpus
(DMYV, The Netherlands) n MaibTOIEKCTPUHOB, OOJATAIONINX PA3TUYHON CTETICHBIO TOJUMEPHU3AINH
(Paselli SA-2 and MD-10, AVEBE). BecoBoe oTHOIIIEHHE MaJbTOAEKCTPUHOB K OEJIKY B KOBaJEHTHBIX
KOHBIOTaTaxX BapbUpoBanoch B psany: 0.4, 1, 2, 5. TIpu stom BecoBoe oTHomeHne OTIX k Oenky B cMecsx
C KOHBIOTaTaMHt nojiep:kuBanock nocrosHasiM: 0.08 T Ha | 1 Oenka. Hame uccnenoBanue mokasaso, 4To
B MEpBYIO ouepenp, B mupokoil obrmactu pH (oT 2 o 8), Bkitoyas 001acTh U303JIEKTPHUUECKON TOUKU
oenka (pH 4.6), komrutekcbl @TJIX ¢ KOHBIOTaTaMH 00JIaJAIOT BEICOKOHM PACTBOPUMOCTBIO B BOIIHOM Cpe/ie.
MaxkcumanbHbIi YPOBEHb PACTBOPUMOCTH JOCTUTAETCS MPU MAaKCUMAJIbHOM (MATUKPATHOM) U3YYECHHOM
U30BITKE MaJIbTOIEKCTPUHOB B KOMIUIEKCE IO OTHOLICHHIO K Oenky. Takxke ObLTO YCTaHOBJIEHO, YTO
dbopmMupoBaHUE KOMILIEKCOB KOBaJIEHTHBIX KOHbtOratoB ¢ OTIAX mpuBOAUT K 3HAYUTENHLHOM 3alIuTe
OT/IX oT oKUCIIEHU KUCIOPOIOM Bo3ayxa. Kpome Toro, Op110 00HapyYKE€HO, YTO KOMIUIEKCHI KOHBIOT'aTOB
¢ OTAX sBrsrorcs 6omee 3hHekTUBHBIMU TEHOOOpa30BaTEIIMU U refieo0pa3oBaTesiMU 110 CPABHEHUIO C
YHCTHIM OETIKOM, a TaKke 00J1a1al0T CIIOCOOHOCTHIO0 KOHTpoIMpyeMoro Beimycka OT/X 3 KOMIIEKCHBIX
YacTHIl TOJ JCHCTBHEM NUIIEBAPUTENBHBIX (EPMEHTOB B MOJAENBHBIX YCJIOBUAX IE€pEeBapUBaHUs B
KEJTyJOYHO-KUIIIEYHOM TpaKTe 4YesloBeKa in-vitro (MO JEWCTBUEM OL-aMWIIa3bl, MENCUHA, TPUIICUHA U
OL.-XUMOTPUIICHHA).

INNOVATIVE STRUCTURE-FORMING INGREDIENTS FOR LOW-FAT

FUNCTIONAL FOOD PRODUCTS ON THE BASIS OF THE COMPLEXES OF SOY
PHOSPHATIDYLCHOLINE WITH COVALENT CONJUGATES OF SODIUM CASEINATE
AND MALTODEXTRINS

N.V. Grigorovich!, D.V. Moiseenko 2, A.S. AuTunosa', M.S. Anokhina',

L.E. Belyakoval, Yu.N. Polikarpov!, M.G. Semenova!, B.A. Baranov’

Institution of Russian Academy of Sciences N. M. Emanuel Institute of Biochemical Physics !, 119334,
Moscow, Kosygin str. 4;

Russian Economy University %, 117997, Moscow, Stremyannoy lane., 36

We present results of the investigation of functional abilities of the complexes of liposomes of
unsaturated soy phosphatidylcholine (PHCH) (Lipoid S 100, > 80% unsaturated hydrocarbon chains of
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the essential fatty acids, like oleic (18:1, 11-15%), linoleic (18:2, ®—6, 59-70%) and linolenic (18:3, ®—3,
3-7%)) with covalent conjugates of sodium caseinate (DMV, The Netherlands) and maltodextrins, having
the different degree of polymerisation (Paselli SA-2 and MD-10, AVEBE). The weight ratio of the maltodextrins
to the protein was varied in the set: 0.4, 1, 2, 5. As this takes place, the weight ratio of PHCH to the protein
in the mixture with the conjugates was kept constant: 0.08 g of PHCH per 1 g of the protein. First and
foremost, our investigation has shown, that the complexes of PHCH with the conjugates showed the high
level of solubility in an aqueous medium in the wide range of pH (from 2 to 8), including the area of the
protein isoelectric point (pH 4.6). The maximum of the solubility was reached at the maximal excess
(fivefold) of the maltodextrins in the complexes relative to the protein. In addition it was established, that
the complex formation between the covalent conjugates and PHCH led to the marked protection of PHCH
against oxidation by the air oxygen. Moreover, it was observed, that the complexes of the conjugates with
PHCH could be more effective foaming and gel-forming agents in comparison with the pure protein.
Besides, they showed also abilities for the controlling release of PHCH from the complex particles as a
result of the action of the digestive enzymes (o-amylase, pepsin, trypsin and alpha-chymotrypsin) in the
simulated conditions of the stomach and intestine in-vitro.

NCCIEAOBAHHUE XUMHNYECKOI'O COCTABA HEKOTOPBIX BUOJTOI'MYECKHA
AKTUBHBIX TOBABOK (BAJ) U KOMIIVIEKCHBIX BUTAMUWHHBIX ITPEITAPATOB

Kanamnuk A.Q.', [lla6aposa T.B.!, Ilepecenxas M.JL.!, KpacHomraHnoBa A.A.2

I I'ocyoapcmeennoe obpasosamenvhoe yupexcoenue auyei No 1560,

123423, e. Mockea, yn. Tyxauesckoeo, 0. 17, k.3.

2 Poccutickuil Xumuko-mexnonocuyeckuil ynusepcumem umenu J{.1. Menoeneesa, 125047, 2. Mocksa,
Muycckas niowaos, 0. 9, kagheopa buomexnonouu

N3BecTtHO, 4TO 310pOBBE JHOAEH Ha 12% 3aBUCHT OT ypOBHS 3ApaBooxpaHeHus, Ha 18% — ot
TEeHETUYECKON TPeapacoiokeHHOCTH, a Ha 70% — OoT 00pasa Ku3HU, HE TOCIEIHEee MECTO B KOTOPOM
3aHUMAET MUTaHUE.

B coBpeMeHHBIX NpOAYKTaX MUTAHUS COAEPKUTCS OYEHb Maj0 BUTAMUHOB, MOJIMHEHACHIIIEHHBIX
KUPHBIX KUCJOT, MUHEPAJIbHBIX BEUIECTB U APYIMX MHUKPONIEMEHTOB. [10 3TON mpruumHe npaBUIIbHOE
MUTAaHUE COBPEMEHHOTO YelloBeKa 00s3aTeNbHO MOJKHO BKJIIOUATh B cebs perynspHbiid nmpueM BAJloB
— OMONIOTMYEeCKU aKTUBHBIX J00aBOK K nuile. MIMeHHO BUTaMUHHO-MUHEPaJIbHbIE KOMILIEKCHI SIBIISIOTCS
MCTOYHUKOM HEOOXOAMMBIX OPTaHM3MY HaTypaJbHBIX BEIIECTB, MHOTHE U3 KOTOPBIX OPTaHM3M YeJIOBEKa
HEJIOTIOTYYaeT C MUIIEH, a CHHTE3UPOBAaTh CAMOCTOSITENIFHO He criocoOeH. [lenbro Hamiel paboThl cTaso
MCCJIEIOBAHNE XUMUYECKOTO COCTaBa HEKOTOPBIX OMOJIOTUYECKHU AKTUBHBIX JJOOABOK, & TAK)KE COOTBETCTBHS
(aKTUYECKOr0 COCTaBa OMUCAHHUIO Ha STUKETKaX.

B pabore m3ydyen xummuueckuid coctaB HauOoiee pacnpocTpaHéHHbIX BAJloB. YcranomieHo, yTo
uccnenosanubie bAJlpr Ha 85-99% pacTBOpUMBI B BOJIE, HEPACTBOPUMAs B BOJIE YACTh YACTUYHO paCTBOPUMA
B CIIHPTE, OJHAKO BO Bcex BAJ[ax mpHCyTCTBYeT HEpacTBOPUMBIN 0CaOK, STHOIOTHS KOTOPOTo TpeOyeT
nanpHenmero u3ydenus. MccnenoBannpie BAJlpI comepkar MOHBI Kajbliusi, MarHusi, (IaBOHOUIBI U
BUTaMUHBI. Takoil cocTaB MO3BOJSET PEKOMEHI0BAThH UX JJIs YITY4IICHHUs KHPOBOTO U OEIKOBOT0 0OMEHa,
a TaKXKe JUIsl MOBBIIEHUS TOPMOHAIbHOM aKTUBHOCTH JIFOJIEN CPEAHET0 BO3pacTa. BIBO/IBI, MOITyUYEHHBIE B
XOJI€ OIBITOB, TOATBEPIKAAIOT COOTBETCTBHE (DAaKTUIECKOTO COCTABA ONMUCAHUIO MTPETapaToB Ha ITUKETKAX.
Ornpenenena 6Guonornueckas ieHHocTbh bAJI.
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RESEARCH OF A CHEMICAL COMPOUND OF SOME BIOLOGICALLY ACTIVE
SUPPLEMENTS (BAS’S) AND COMPLEX VITAMIN PRODUCTS

Kalashnik A.Q.', Shabarova T.B.!, Peresetskaya M. L.!, Krasnoshtanova A.A.’
I Lyceum Ne 1560, 123423, Moscow, st. Tukhachevsky, 17, k.3.

2 Mendeleev University of Chemical Technology of Russia,

125047, Moscow, Miusskaya Square, 9, Department of Biotechnology

It is known that health of people on 12 % depends on public health services level, on 18 % — from
genetic predisposition, and on 70 % — from a way of life, not last place in which occupies a food.

Modern foodstuff contains very few vitamins, polynonsaturated fat acids, mineral substances and other
microelements. For this reason the regular nutrition of modern person necessarily should include BAS’s
regular reception — biologically active supplements to food. Vitamin and mineral complexes are a source
of natural substances necessary for an organism, the human body receives less many of which with food,
and to synthesize independently isn’t capable.

Research of a chemical compound of some biologically active supplements, and also conformity of real
composition to the description on labels became the purpose of our work.

In work the most widespread BAS’s chemical compound is studied. It is established that investigated
BUDS on 85-99 % are soluble in water, the insoluble part in water partially are soluble in alcohol, and
however at all BAS’s is present insoluble components which etiology demands the further studying.
Investigated BAS’s contain ions of calcium, magnesium, isoflavones and vitamins. Such structure allows
recommending them for improvement of a fatty and protein exchange, and also for increase of hormonal
activity of people of middle age. The conclusions received during experiences, ratify conformity of real
composition to the description of preparations on labels. Biological value BAS’es is defined.

HOBBIN MMOAXO/ K CIIOCOBY NOJYUYEHUS MEJUITAHCKOTI' O JKEJIATUHA

Kao T. X., PazymoBckasn P.I.
@I'OY BIIO «Acmpaxanckuti 20cy0apcmeeH bl MeXHUYecKUll YHUGEpCUmemy,
2. Acmpaxanv 414025, yn. Tamuwesa 16, AI'TY, xopn.2, tel. (8512) 61-45-94

B MopHO# ceronHs WHHOBAIIMOHHOM [EATENbHOCTH 0CO00€ MECTO 3aHMMAaeT HAHOTEXHOJIOTHS.
OpHoit U3 ue ¢ molyTopa BEKOBOM UCTOPHEH SIBISIETCS UCIOIb30BAHKME B HAYKE U TEXHUKE MOJTMMEPOB
OHMOJIOrHYECKOT0 MPOUCXOKIEHUS — OuononuMepoB. KenaTuH - 3TO OHOMOIUMEDP, UMEIOIIUN IHPOKUIT
CIIEKTp MPUMEHEHHUSI B HAHOTEXHHUKE Y MEIUIINHE.

Hamu pazpabatbiBaercs dddextuBHas, 5KoIOrHYeckd Oe3omacHass TEXHOJOTUSl IONyYeHUs
MEIUIIMHCKOTO JKeJIaTHHA C MCIOJIb30BAHUEM JJIEKTPOXUMHUUYECKH aKTUBUPOBaHHOTO (DXA) pacTBOPOB.
OObekTaMu uccie10BaHus ObUTH KOXKa IIIyKH U KeNlaTHH, TOJyYeHHbIH U3 Hee. B pe3ynbprare mpoBeeHHBIX
IKCTIIEPUMEHTOB B JIA0OPATOPHBIX yCIOBUSX Kadenpsl «lluieBast OMOTEXHOIOTHS U TEXHOJIOTUS TPOAYKTOB
NUTaHUS ACTPaxaHCKOTO rOCYJapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA ObLT MOMYUYeH JKeIaTHH.

Pesynbrarel  ucciieqoBaHUN CBUACTENLCTBYIOT O TOM, YTO KOXa PbIO SBISIETCS IEHHBIM
KOJUTareHCOAEP KALUM ChIPhEM JUI MONy4YeHUs skenatuHa. DX A-pacTBOPbl OTHOCATCS K HKOJIOTHYECKH
YUCTHIM BEIECTBAM, & TEXHOJIOTHSI C UX IPUMEHEHHEM — K Oe30macHbIM U 3 dexTuBHBIM. Mcrionb30Banne
aHonuTa OXA-pacTBopa MPUBOIUT K CHIYKEHUIO MUKPOOHOJIOTHYECKON 00CEMEHEHHOCTH UCXOTHOTO ChIPhSI
U YIUTMHCHHIO CpOKa xpaHeHus nonydadpukaros. [IpoBeneHue Bapku KOXKHU MPU TEMIIEpAType HE BBIIIE
60°C mo3BOJISIET YMEHBIIUTh YHEPrO3aTPaThl HA TEXHOJIOTMUYECKHM MPOLeCC U UCKIIOUUTH JECTPYKIIUIO
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JMHEWHBIX MaKpPOMOJICKYJ, a JBYKpaTHas BapKa IO3BOJISCT NMPOBECTH MOJTHYIO SKCTPAKIMIO KoJlareHa
u3 ceipbs. OuncTtka OynboHA OT OENIKOB HEKOJUIATEHHOTO XapaKTepa MUIIEBBIMU KHUCIOTAMHU C HU3KOM
KOHIIEHTpAIMEeH CIOCOOCTBYET MOBBIIICHUIO KadeCcTBAa TOTOBOM MPOAYKIWHU. [IpMMEHEHUE MEeHOCYIIKH
CIOCOOCTBYET MHTCHCH(HUKAIIH TIpoIiecca 00e3BoxuBaHus. [lomyueHHBIH xKelaTHH 00J1aJaeT JO0CTaTOYHO
BBICOKUMH OPTaHOJIENTHYSCKUMH, (PU3UKO-XUMUYECKHUMHU, MUKPOOHOIOTUICCKUMH, (YHKIIMOHAIBHO-
TEXHOJIOTHYECKIMH TI0Ka3aTeIsIMU, PEKOMEHIOBAaHHBIMU K TpUMEHEHWI0 B Meaunuue. [Ipenmaraemas
TEXHOJIOTHSI SIBJISIETCSI HOBBIM ITOJIX0JIOM K CIIOCOOY TTOTyYEHUS] MEAMIIMHCKOTO JKeJIaTHHA.

NEW APPROACH TO THE METHOD OF OBTAINING THE MEDICAL GELATIN

Kao T. H, Razumovskaya R.G.
FGOU VPO «Astrakhan State Technical Universityy,
Astrakhan city 414025, Tatisheva 16 str., building 2, tel. (8512) 61-45-94

In modern scientific research activities, nanotechnology plays special role today. One of the ideas
originating half of century ago is application of polymers of biological origin in science and technique,
called biopolymers. Gelatin, one kind of biopolymer, shows a wide range of applications in nanotechnology
and medicine.

We have developed an effective and environmentally friendly technology of the medical gelatin
extraction by using electrochemically activated solutions (ECA). The objects of our research were skin
of pike and gelatin obtained from it. As a result of the experiments carried out in the laboratory of the
Department «Food Biotechnology and Technology of nutritional products» belonging in the Astrakhan
State Technical University, we have obtained gelatin.

The results of the study attest that fish skin is a total collagen-containing source for the extraction of
gelatin. ECA solutions are environmentally friendly substances, and the technology of using them is safe
and effective. Using anolyte of the ECA solutions results in reduction of microbiological contamination
of raw materials and extension of preservation duration of semi-manufactured products. Heating skin at
temperature not more than 60 ° C helps reduce the energy expenses in manufacture process and eliminate
the fragmentation of linear macromolecules, and second heating results in complete extraction of collagen
from raw materials. Purification of non-collagenic proteins from the broth by the food acids with low
concentration improves the quality of the finished product. Application of effervescing-desiccation method
helps intensify the process of dehydration. The obtained gelatin has sufficiently high organoleptic, physic-
chemical, microbiological, functional and technological indices, recommended for use in medicine. The
proposed technology is a new approach to the method of obtaining medical gelatin.
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MOBBINEHUE MMUIIEBON IEHHOCTU U COXPAHEHUS CBEXKECTH XJIEBA C
BUOJOBABKAMM U3 ATEJA MEXAHOAKTUBUPOBAHHOI'O

'AnbmakoBa B.B., IKaparaesa E.B., *Kepmienroasu b.M., *Anbmakos B.U.
IDIrAOY CBDY, 2. Axymck, yn. Benunckozo,58

UBIIK CO PAH, 2. Axymck, np. Jlenuna, 41

3Grace Gmbh&Co.KG, 2. Mockea, yn. Amckoeo Ilons, 18, cmp. 3, kopn. 4

N3BecTHO, UTO B MPOU3BOJICTBE XJI€O00YTOTHBIX H3ICITHI MPUMEHSIOT TMHH, CEMEHA KYHXKYTa, J00aBKH
YEpHOCIHBA, U3toMa U Jp. Jlos1s Bcex JUeTUYeCcKUX copToB B 0o011ei BeipaboTke coctasiseT 0,6%, a xiebda
¢ no0aBKamu He TpeBbImaet 2 %o.

B xauecTBe 100aBKM MbI HCTIOTIB30BAIN TBEPAO(DA3HBIN Mpenapar, U3roTOBIEHHBI MEXaHOXUMUYECKOU
aKTUBAIMEH CyXHMX CJOeBUI JIUIIaiHUKOB poaa Cladonia. B crnoeBuIIax JUIIANHUKOB COJEPIKATCS
(U3HOIOTUYECKH aKTUBHBIC BEIIECTBA PA3IMYHBIX TPYII, KOTOPhIE O0YCIOBIMBAIOT JOBOJIBHO IMIUPOKOE
WX HCIOJIb30BaHUE B O(DHUIIMATHLHON U HAPOIHOW MEIUITIHE.

[lokazaTenieM ycHemIHOM pealM3allud MEXaHOXMMHUYECKOM 00paboTKH OHOCHIpbs  SIBIISETCA
yBEJIMYEHHUE B MPOAYKTE OOsiee MOJHOro CHeKTpa OMOAKTHBHBIX BEIIECTB B BOJOPACTBOPUMBIX (opmax,
YTO MO3BOJIIET CHU3UTH KOJIMYECTBO BBOJUMOM 0M0100aBKH, cOXpaHsis pe3ynbTar. [Ipu BeIOOpe 103UpOBKU
Arelis MEXaHOAKTHBUPOBAHHOTO YUYHUTHIBATU HEOOXOAMMOCTh MAaKCHUMAalIbHOTO OOOTallleHUsl MPOAYKTOB
OMOJIOTMYECKH IICHHBIMU KOMIIOHEHTAMH, TOCTIKEHUE ONTHUMAJIbHOW KOHIICHTPAIMH C TOYKH 3PEHHS
UX JIC4eOHO-MPOPMIAKTUYECKOTO BO3ICHCTBUS, MOIyICHNUE H3/ICTUI ¢ BBICOKUMHU OPTraHOJENTHICCKUMU
CBOWCTBaMH.

HccrnenoBanus mokasainy, 4To J00aBKa MEXaHOAKTHMBHPOBAHHOTO OHOMperapara sreis B MyKy ISt
BBITICYKH XJI€000YI0UHBIX M3nenuit Tpedyercs B 8-10 pa3 MeHsbIle, ueM srens Tpy0oro moMosa, COXpaHss
IIPU ATOM IOJIOKUTENBHOE BIUSHUE HA OPraHONIENITUYECKUE, (PU3UKO-XMMHUUYECKHUE TTOKa3aTeu KadyecTBa
xsieba. [IporcxonuT MOBBIIIEHHE MUIIEBON IIEHHOCTU XJIEOOOYMOYHBIX HM3MAETH, 32 c4eT 00OTaIeHus
(U3HONIOTUYECKH AKTHBHBIMU BEUIECTBAMHU, MHUKPOIIEMEHTAMU U, KPOME TOTO, PE3KO YBEIUYHBACTCS
CPOK XpaHEHHs 3a CYET M3MEHEHHI B COCTOSHHM KpaxMaja B TOTOBOM XJIeO€ W TOAABIICHUS TEHCTBUS
TUIECHEBBIX MHUKPOOPTAaHH3MOB.

MECHANICALLY ACTIVATED REINDEER MOSS BIOADDITIVES EFFECT ON
NUTRITIONAL VALUE INCREASE AND PRESERVATION TIME

Anshakova V.V,, Karataeva E.V.. Kershengoltc B.M., Anshakov V.I.

There are several plant products traditionally used as additives during bread and bakery production —
cumin, sunflower seeds, sesame, prunes, coriander&etc. Dietary product consist represent around 2% of
the annual bread&bakery production worldwide.

In the present work was used solid specimen, obtained by mechano-chemical activation of the dried
thallus of Cladonia lichen, well known for high content of different groups of physiologically active
compounds rather widely used in the traditional and modern medicine.

Mechano-chemical treatment was chosen to maximize content of biologically available (water-soluble)
forms of the biologically active compounds presented.

Following factors were taken into consideration during dosage examination of mechanically activated
reindeer moss: necessity to maximize content of nutritionally valued components, concentration optimization
in terms of curative and prophylaxis effect on the organism, and high organoleptic qualities, of course.

Investigations demonstrated that addition of solid phase mechanically activated reindeer moss requires
8-10 times less amount than of the roughly grinded lichen, maintaining same positive effect on organoleptic,
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physical and chemical properties correlating with bread quality. Increase shown in nutritional value of bread
and bakery products by means of enrichment with physiologically active substances and microelements,
together with rapid increase in product lifetime due to suppressive effect on fungus microorganisms.

UCCJIEIOBAHUE HAUBOJIEE MEPCOEKTUBHBIX JJI51 TUIIEBOM
IMPOMBIIIVIEHHOCTHU AHTUBUOTHUKOB, OBPA3YEMBIX ITPUPOJHBIM HITAMMOM
LACTOCOCCUS LACTIS SSp. LACTIS 194

Karpyxa I.C.}, ®enoposa I.B'., Ycrorosa E.A'., CrosinoBa JI.I'..,, CynsTumoBa T./1.
Vupescoenue PAMH HUH no uszvickanuto noswix anmubuomuros umenu .. I'ayze PAMH,

119021 2. Mockea, bonvwas [lupozoeckas yi., dom 11. e-mail:gskatr@yandex.ru

’Mocxkosckuil 2ocyoapcmeennwiil yhusepcumem umenu M.B. Jlomonocosa, buonoeuueckuil ¢haxynomem;
119992 2. Mockea, Jlenunckue 2opul, 0. 1, kopn.12

[IpoGnema ATUTENBHOTO COXpaHEHHs! MPOAYKTOB MUTAHUS — OJIHA M3 BaXKHEHIIHUX B oOecredyeHuu
O61obe30macHOCTH cTpaHbl. [11s ee pelieHns UCoNb3YI0T pa3inyHble PU3NYECKUE U XUMUYECKUE METO/IbI
00pb0OBI ¢ MUKPOGIIOPOIA, KOTOpas pa3pylIaeT MPOIYKTHI U IeTaeT UX OMACHBIMHU Ui 310pOBbs. OIHAKO,
MHOTHE MPUMEHSIEMbIE KOHCEPBAHTHI MPOAYKTOB OKA3bIBAIOTCS B TOW WJIM WHOW CTETIEHU TOKCUYHBIMU
JUTSL 4enoBeka. B mocienHue rosl B KaueCTBE KOHCEPBAHTOB HCIONB3YIOT METAOOIUTHI psifa MTaMMOB
MOJIOYHOKHCIIBIX OakTepuii. Tak HU3MH, 00pa3zyemblii Lactococcus lactis ssp. lactis, umeet cratyc GRAS
(Generally Regarded as Safe) u HaxoauT mupokoe MpUMEHEHNE B MUIIEBON TPOMBIIIICHHOCTH.

Hamu mpoBeneHo netanbHOE HUCCIENOBaHHWE MPHUPOAHOro mTamma Lactococcus lactis ssp. lactis
194, oOpa3yromero KOMIICKC AaHTHOMOTHKOB C AHTHMHKPOOHOW aKTHBHOCTHIO TIO OTHOIICHHIO K
IPaMIIOJIOKUTENFHBIM M TPAMOTPHUIATEIIbHBIM OakTepHusiM, a TakXke IUIECHEBbIM rpubam. Meromamu
tBepaodasznoit skcrpakuuu, TCX u snexrpodopesa Ha Oymare aHTUOMOTHUYECKUI KOMILJIEKC YIalOCh
pa3fenuTh Ha WHAUBUAYalTbHbIE KOMIOHEHTH (A, B, C, D u E) u u3yunth ux U3HKO-XUMUYECKUE U
Ouonornyeckre CBOMCTBA. YCTaHOBIEHA XMMHUYECKash MpUpoJa aHTUOMOTHUKOB. BriepBhie Moka3aHo, 4To
anTuOmoTnk 194-A oOmamaer QyHTHIMAHBIM JEHCTBHEM, KOMIOHEHT 194-B akTWBEH B OTHOIICHHH
IPaMIIOJIOKUTENbHBIX U rpamoTpunaresnbHbix O0akrepuil. Komnonentst 194-C, 194- D u E nopasnsitor
pPOCT TPaMITONOKHUTENBHBIX Oakrepuil. [lomydeHBI MONOKHUTENBHBIE pPE3YJAbTaThl TPU HCHBITAHUH
AHTHUOMOTHYECKOTO KOMIUIEKCa B MHUINEBOM NPOMBINUIEHHOCTH. MccnenoBaHne aHTHUOMOTHKOB U3
Lactococcus lactis ssp. lactis 194 nmponomxkaeTcs.

INVESTIGATOIN OF MOST PROMISING FOR FOOD INDUSTRY ANTIBIOTIC PRODUCED
BY WILD STRAIN OF LACTOCOCCUS LACTIS SSP. LACTIS 194

Katrukha-G.S.!, Fedorova G.B.!, Ustyugova E.A.!, Stoyanova L.G.?, Sultimova T.D.

'Laboratory of Chemical Research of Antibiotics, G.F. Gauze Institute of New Antibiotics RAMS, B.
Pirogovskaya, 11, Moscow, Russia, 119021.

e-mail: gskatr@yandex.ru

’Department of Microbiology, Biological Faculty of M.V. Lomonosov Moscow State University Lenin's
Hills, Moscow, Russia, 119992. e-mail: : stoyanovamsu@mail.ru

The problem of shelf life of foodstuffs is one of most important for biosafety of country. The different
physical and chemical methods are used for combating of pathogenous microbiota, which destroyed
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foodstuffs and represented a danger to health. But many used artificial food preservatives provide to be
toxic for people in one or another degrees of comparison. In recent years the metabolites of several strains
of lactic acid bacteria used as preservatives. Thus Nisin produced by Lactococcus lactis ssp. lactis has
status “GRAS “(Generally Regarded as Safe) which is allowed for application as preservative (code E 234)
and widely used in food industry.

We had the detailed investigation of wild strain Lactococcus lactis ssp. lactis 194 which produced
complex of antibiotics with antimicrobial activity on Gram-positive, Gram-negative bacteria and Fungi
too. This antibiotic complex was separated on individual components (A, B, C, D u E) by solid-state
electrophoresis, TLC and paper electrophoresis.

The isolated components were studied by biological and physico-chemical properties. Then there were
established chemical structure of its. For the first time it was shown that antibiotic 194-A was possessed
fungicidal action, component 194-B had activity against Gram-positive and Gram-negative bacteria.
But components 194-C, 194-D and E inhibited the growth of Gram-positive bacteria only. The positive
results of examination were obtained under the suitability test of antibiotic complex in food industry. The
investigation of antibiotics from Lactococcus lactis ssp. lactis 194 is continue.

BUOHAHOTEXHOJIOTMYECKHI CITIOCOB NOJYYEHUSA BUOJTOTMYECKHA
AKTHUBHBIX TOBABOK K IIMIIE, OGOT'AIIEHHbIX KEJE30M

Xamaraea U.C.. KpuBonocosa A.B.
1OV BIIO Bocmouno-Cubupckuti 20cy0apcmeeHHblll MeXHON02UYeCKUll YHUgepcumem
670013, Pecnyonuxa Bypsmus, 2. Ynan-Y0s, yr. Knouesckas 426

XKenezonepuuuTHbIE COCTOSHUS MO-NPEKHEMY OCTAIOTCS AKTyaJIbHOM M, BO MHOTMX OTHOLICHUSX, HE
pelnieHHo npolieMoit coBpeMeHHON MenuiuHbl. HenocraTok xene3a B opraHu3mMe NPUBOJUT KO MHOTUM
HETaTUBHBIM MOCeACTBUSAM. OIHUM U3 HUX SIBIISICTCS PAa3BUTHE KeIe30ePUIIUNTHON aHEMUH.

HW3BeCTHO, YTO KENIe30 B OPraHM3Me MOXKET BCACKIBATHCSI TONBKO B Bue Fe?'. OHaKo ByXBaJCHTHOEC
KeJIe30 MoJBepraeTcs ObICTPOMY XUMHUECKOMY OKHCIIEHHIO, IEPEXO/Is B HEPACTBOPUMYIO, HEYCBOSEMYIO
OpPraHu3MOM TpexBaJeHTHYI0 ¢opmy. i coxpaHeHuss OMOIOCTYNHOCTH >Kele3a IpPUBJIEKATEIbHOU
IPEACTABISIETCS POJIb XEJIATUPYIOLINX «areHTOBY», KOTOPbIE CIIOCOOCTBYIOT COMOOMIN3ALMM MUHEPAJIOB,
COXpaHssd UX B paCTBOPUMOM COCTOSIHMM. OIHUM M3 NPEICTaBUTENIEN TAaKOro pojia XeJIaTOPOB SIBJISIFOTCS
Ka3enHOBbIe (pochonenTuab.

B pesynbrare npoBeeHHBIX HCCIEI0BaHUN HaMU MOAUDUIIMPOBAH CHOCOO BBIIEICHUS Ka3€MHOBBIX
docdonenTuaos, rae nperycMoTpeHa HaHOGUIBTPALUS IS TOJYyYSHHUs HAaHOYACTHILL pa3MepoM: 1-5 HM ¢
KOTOPBIMH CBSI3bIBAIOTCS KaTHOHBI JKelle3a. KazenHoBble pocdonenTu/ipl CBsI3aHHbIE ¢ KATHOHAMMU JKelle3a
IPEACTABIISIFOT COOOH YIIaKOBaHHYIO ONPEIEIEHHBIM 00pa30M MOJUIENTHAHY0 HAHOLIEIb.

Ha ocHOBaHMHM MOTyYEHHBIX PE3YNIBTaTOB pa3paboTaH OMOHAHOTEXHOJIOTUIECKHH CIIOCO0 MOTyYeHHUS
KeJIe30CoAepKaIUX OMOIOTHYECKN AaKTUBHBIX J00aBOK HAa OCHOBE OHMOMAcChl NPOOMOTUYECKHX
MHUKPOOPTaHU3MOB, COAEPKAIIMX METANIOOPTaHUYECKUl HAaHOKOMIUIEKC Ka3eMHOBBIX (ocdonentuaon
C KaTHMOHaMHM JKele3a B XeyaTupoBaHHOW ¢(opme. Hcnonp3oBaHue Ka3eMHOBBIX (ocdonenTuaon
KaK HAHOYIAKOBKM JUIsl »Kejie3a TI103BOJIAET IOBBICUTH KauecTBO M (PyHKIMOHAJIbHBIE CBOMCTBA
KEJIe30CO/IePIKaIUX IPENapaToB, MPAKTUYECKH UCKIIIOYUTD MOSIBICHHSI TOOOYHBIX 3 (EKTOB NPH IIpuemMe
BA/l, obecrieunTh BHICOKUI CIPOC M KOHKYPEHTHBIE IPEUMYIIECTBA BBIITYCKAEMOM MPOTYKIUH.
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BIONANOTECHNOLOGICAL METHOD OF OBTAINING BIOLOGICALLY ACTIVE
ADDITIVES TO FOOD ENRICHED WITH IRON

Khamagaeva L.S., Krivopnosova A.V.
SEE VPO East-Siberian state university of technology
670013 Republic Buryatia, Ulan-Ude, str. Kluchevskaya 42 b

Iron - deficient conditions still remain in urgent and. In many respects unsolved problem of contemporary
medicine. Lack of iron in the body results in many negative consequences. One of them is development of
iron- deficient anaemia.

It is known that iron in the body can be absorbed only as Fe?*. However, bivalent iron undergoes fast
chemical oxidation changing into an insoluble, indestible trivalent form. In order to save iron bioavailability
the role of helating “agents” seems attractive, which contributes to solubilization of minerals in a soluble
condition. Casein phosphopeptides are one of the representatives of such helators.

As the result of the carried out investigations the method of isolating casein phosphopeptides has
been modified where nanofiltration is supposed to obtain nanoparticles in size: 1-5 nm with which iron
cations combine. Casein phosphopeptides combined with iron cations are polypeptide nanochain packed
in a certain way.

According to the received results a bionanotechnological method of obtaining iron-containing
biologically active additives on the basis of probiotic microorganisms biomass which contains metallorganic
nanocomplex of casein phosphopeptides with iron cations in a helated form has been developed. Use of
casein phosphopeptides as nanopacks for iron makes it possible to increase quality and functional properties
of iron-containing preparations, practically exclude side effects of BAA and ensure great demand and
competitive advantages of the product.

MNOJYYEHHUE 'MAPO®OBUHOB U3 BbICIHIUX BASUIUOMULETOB

KoaecnukoB B.A., llamusain M.M., Mockauaés E.B.
Canxm-Ilemepbypeckuti 20¢y0apcmeenHblil MexXHOL02UYeCKUll UHCIMUmym (mexHuueckuil yHugepcument),
198013, Canxkm-Ilemepoype, Mockosckuii np., 26

Brnocnennueroapl y BBICHINX IPUOOB ObLIO BBISIBICHO HATMYUE HU3KOMOJIEKYJISIPHBIX OEJIKOB, Ha3BaHHBIX
ruspopodunamu (I'®). I'D — 310 HUZKOMOJIEKYIISIPHBIE OEIKH, cOCTOsIINE U3 0K0sIo 100 aMUHOKHCIOTHBIX
OCTaTKOB. B rpubax oHM BBIMONHAIOT CTPYKTYpHYIO QyHKIHIO. ['D 0651agatoT HEOOBIYHBIMU TOBEPXHOCTHO
AKTUBHBIMH cBOMCTBaMU. OHM CITOCOOHBI 00pa30BbIBATh BBICOKO CTA0MIIBbHBIE IEHBI ¥ 3MYJIbcuu. [Ipu aTom
s¢dexT, BbI3biBacMbli ['D, HAMHOTO BbIIIE, YEM y BCEX M3BECTHBIX B HACTOSIILIEE BpEMs CTa0MIN3aTOPOB
IIEHBI UCIIOJIb3YEMbIX B MUIIEBON ITPOMBIIITIEHHOCTH.

Bo3MOXXHOCTE MONTydyeHUsT CTaOWIIBHBIX MEH M 3MYJIbCUH OTKPOET HIMPOKHE BO3MOXKHOCTH IO
MOJTYYEHUIO HOBBIX MUILEBBIX MPOAYKTOB M0 (PYHKIIMOHAIBHOCTU TEKCTYpe U KajgopuidHocTu. Cunraercs,
4yTO Hcrnoyib3oBaHue ['® B 0UeHb HU3KUX KOHLIEHTPALMSAX MOXKET MPUBOAUTH K YAYUIICHUIO (PU3MUYECKHUX
Y CEHCOPHBIX CBOMWCTB LIEJIOT0 psAJia MPOLYKTOB, OJHOBPEMEHHO IO3BOJISAS 3HAYMTEIBHO CHUXKATh B HUX
COJIEpKaHUE KUPOB. DTO CBA3AHO C TEM, YTO IMYJIbcUuU ['® criocoOHbI 10 BKYCY U TEKCTYpE UMUTHPOBAThH
MTUALLEBOU JKUP.

Hamu npoBen€H CKpUHUHT TPUOHBIX KYJIBTYp Pa3iWYHBIX BUJOB Ha Hamuuue y HuX ['®. ['pubHble
KYJIBTYPBI BBIPALUBAIUCH ITTYOMHHBIM CIIOCOOOM Ha IVTFOKO30-IIENTOHHOM cpejie B TeueHue 7 JHEM, mocie
yero OMoMaccy OTHENSIM OT HAaTUBHOTO pacTBopa W BeICymuBaiu. s BeimeneHust ['d uz Gmomacchl

VI Moscow International Congress BIOTECHNOLOGY: STATE OF THE ART & PROSPECT OF DEVELOPMENT March 21 - 25, 2011 139

@



®

4
Bzo CEHLMA 7 | | BHOTEXHOJIOTMS! M MULLIA NS HU3HM

| Nt

rprda MBI UCIIOJIE30BAIIA METO]] SKCTPAKIINHU C UCTIOIb30BAaHUEM Pa3IMYHBIX SKCTpareHToB. Kak mokazamu
pe3yJIbTaThl UCCIEAOBAaHUM, HAaUOOIIbIIAas KOHIIEHTpauusl Oenka Obuta oOHapy)keHa B HKCTpakTax rpuda
pona Flammulina. Ilpu 3TOM HaWIy4dIIUM dKCTpareHToM okaszaics SDS (HaTpuii nogenwmicyabdar).
Taxke HaMu ObUIO NPOBEICHO HCCIEIOBAHUE MEHOCTAOMIM3UPYIOUICH AKTUBHOCTH IOJIYYEHHBIX
IKCTPAKTOB. Pe3ynbTarhl Mmoka3and, 4To IMOJYyYSHHBI HaMH DKCTPAKT IO CBOMM IIEHOOOPA3yHOIIUM H
HEHOCTAOUIM3UPYIOIIUM CBOMCTBAM HE YCTYIIAET COBPEMEHHBIM IPOMBIIIIJICHHBIM CTAOUIN3aTOPaM TICHBI.

OBTAINING HYDROPHOBINS FROM HIGHER BASIDIOMYCETES

Kolesnikov B.A., Shamtsyan M.M., Moskalyov Y.V.
St. Petersburg State Institute of Technology (Technical University)
Russia, 198013, St. Petersburg, Moskovsky prospect, 26

In the recent years the presence of the low-molecular proteins named hydrophobins in higher fungi has
been revealed. Hydrophobins are low-molecular proteins, consisting of about 100 amino acid residues. In
fungi they perform a structural function. Hydrophobins possess unique surface active properties. They are
capable of forming highly stable foams and emulsions. The effect caused by hydrophobins is much higher
than all currently known foam stabilizers used in food industry.

The possibility of obtaining stable foams and emulsions opens wide possibilities for development of
new food products in terms of functionality, texture and calorie content.

It is considered that use of hydrophobins can lead to improvement of physical and mouse touch
sensory of variety of products, while allowing significant reduction of their fat content. This is because of
hydrophobin emulsions, by their taste and texture are resembling fats.

We performed screening of basidiomycetes cultures of different species on the presence of hydrophobins.
Mushrooms were submerge cultivated on glucose-peptone medium for 7 days, and produced biomass was
separated from the native liquid and dried.

Hydrophobins were isolated from mycelia biomass by the method of extraction using different agents.
The best results were obtained for the mycelium of the mushroom representing the genus of Flammulina,
when sodium dodecyl sulfate was used as extraction agent.

Foam stabilizing ability of obtained extracts was also studied. The results showed that foaming
properties of obtained extract are not inferior to modern industrial foam stabilizer.

METOJAUKA OIHEHKHU BE3OITACHOCTU MACHBIX NTPOAYKTOB HA OCHOBE
BUJIOCHEIIM®UYECKOMH MIIP U I[P B PEATbHOM BPEMEHU

KoaorBuna C.B., TutoB E.U., MamenueBa H.I'.
T'OY BIIO Mockogckuii 2ocyoapcmeeH bl YHUGepcumem npukiaoHot OUOmexHonio2uu
109316, 2. Mockea, yn. Tananuxuna, 33, Poccus

OCHOBHBIMU KpPUTEPUSAMHU O€30MaCHOCTH M KayecTBa BBIIYCKAEMOH MSCHOW NPOAYKLUUH, B T.4.
(bepMEHTUPOBAHHBIX MSCHBIX HW3JIEIHM, SBISAIOTCA MHKPOOHOJIOIHMYECKHE IO0Ka3aTeiau, 10 KOTOPhIM
OLICHUBAIOT CAaHUTAPHO-TUTMEHUYECKOE COCTOSHUE INepepadaThiBaeMOro ChIpbsi U TOTOBOHM MPOAYKIIUH.
OpHako npUMEHsEMbIE METO/IbI OIIEHKU TPeOYyIOT 3HAYUTENIbHBIX 3aTpaT BPEMEHU, MaTeprasioB 1 He BCeraa
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MO3BOJISIOT [TOJTy4aTh OAHO3HAYHBIE PE3YJIbTaThl, I0ATOMY paboTa o MPUMEHEHHUIO COBPEMEHHBIX METOJIOB
KOHTPOJIS JIJIsl COKPAIICHHSI BPEMEHH MCCIIEAOBAHUS U MOIYYCHHS CIISU(PUISCKU TOYHBIX PE3YIBTAaTOB, U
aJlanTalyy 3TUX METO/I0B K MIPOMBIIUICHHBIM YCIOBHSIM SIBJISIETCS aKTyaJIbHOW U NEPCIIEKTUBHOM.

B mnpousBonctBe (hepMEHTHPOBAHHBIX MSICHBIX MPOMYKTOB YYAacCTBYIOT CTapTOBBIC KYIBTYPHI, B
T.4. MOJIOYHOKHCJIbIE MHKPOOPIaHM3Mbl, KOTOpbIE OOYCJIOBIMBAIOT YHHUKaJbHbIE CBOMCTBA KOHEYHOI'O
npoaykra. YToObl KOHTPOIMPOBATH MPOILIECC PA3BUTHUS CTAPTOBBIX KYIBTYP HEOOXOAMMO MPOBOAUTH UX
MOHHUTOPUHT Ha BCEM IMPOTSKEHUU TEXHOJIIOTMYECKOTO Mpolecca.

B nactosimiee Bpemst Hanboliee MepCreKTUBHBIMU METOIaMU OIEHKHA MHKPO(IOPHI B OMOIOTHYECKOM
Marepuaie SBISIIOTCS MOJEKYISIPHO-TEHETHUECKHEe METO/Abl, M Kak Hauboyiee pacnpoCTpaHEHHBII
BapHaHT — MeToA nonumepazHoi nenHoit peakuuu (I1LP). Mertonuka Ha ocHoBe I1L[P-ananu3a cocrout
U3 TPEX OCHOBHBIX ATAINOB: MOJATOTOBKU MPOOBI UCCIIEAYyeMOro Matepuaia, a UMeHHO Bolienenuu JITHK,
amrunduraryu (coocrsenno [11[P) u gerekuuu npoayKTOB peaKIluH.

B wMeroauky ObuUIM BKIIIOYEHBI [JBA METOJA KOHTPOJIE MHUKPO(IOpPHl B MSCHBIX MPOAYKTAX:
Bugocnenuduueckas [P ¢ snexTpodopernyeckoil cxemMoil OeTeKuuu A KaYeCTBEHHOIO aHaJIn3a
Mukpodaopsl npoaykra (Ha amrummdukarope «Tepruk», Poccus) u I[P ¢ dmyopectieHTHOM cxemoit
JIEeTeKIuu B pexkumMe peanbHoro Bpemenu ([1L[P-PB) mist konmuectBenHoro ananusa (Ha amruidukarope
«Rotor-Gene 3000», Ascrpanus). OObeKTaMU HCCICIOBAHUS SIBISUTNCH CAaHUTAPHO-TIOKA3aTEIbHBIC
MUKpOOpranusMel: Escherichia coli, Staphylococcus aureus, Proteus vulgaris, Salmonella typhimurium,
Listeria monocytogenes 1 CTapTOBbI€ KyJIbTYphI ponioB Lactobacillus, Pediococcus u Staphylococcus.

Krnerku Gakrepwii, comepskaniiecs: B MACHOM (€pMEHTUPOBAHHOM MPOYKTE, ObLIU BBIICICHBI TyTeM
nomenieHus 25 T oOpasna B 225 mut cpezsl odoramieHus. [locine nakyouposanus npu 37 °C B Teuenue 16
4 Gromacca Oblja OT/eIeHa OT cpeibl oboramienus nenTpudyruposanueM npu 4000 06/mMuH B Teyenue 15
muH. [Toaroroska mpo6s1 JJHK-marpuiiel cBoamiace K crieninaibHON 00pab0TKe UCCIIeyeMOTo MaTepurana,
BO BpeMsl KOTOPOU MPOUCXOIUT JIU3HUC KIETOK UCCIEIyeMbIX MUKPOOPTaHU3MOB, YCTPAaHEHHE OCITKOBBIX
u nonucaxapuaHbix ¢pakmuii. [Ipu sTom ucnonb3oBancs Habop «AxyPrep Bacterial Genomic DNA
Miniprep Kit» xomnanuu Axygen Scientific, Inc. CHIA. IToxbop mpaiiMepoB ais BHIOCTEHU(PUIECKOM
[P ocymecTBisnu, ucnonb3ys auteparypuble nanubie. s [TI[P-PB npumensuim roroBbie HaOOpHI
Uit aMIuTuKanuy kommanuu «Jlutex», Poccus. ONTUMH3AIUIO YCIOBHA PEAKIUU OCYIIECTBIISIIH,
UCIIONIB3Ys B KaUeCTBE MOMIOKUTEIbHOro KOHTposs JIHK TumoBsix mramMMoB Mukpoopranu3mos 10—10°
KOE/mn.

B xone uccnenoBanus metogom Bupocnenududeckoit I[P GpepMeHTHpOBaHHBIX MSICHBIX ITPOIYKTOB,
conepxammx Lactobacillus plantarum 21, Staphylococcus carnosus 108, ObIJIO BBISBICHO HaIUYUE
CTapTOBBIX KYJBTYp MNPUHAUICKAMUX K BULY Staphylococcus carnosus w Lactobacillus plantarum,
YTO IIOKa3bIBA€T BBIKMBAEMOCTb U PA3BUTHE CTAPTOBBIX KyiabTyp. Meronom IILIP-PB Ttaxxe u3yueHbl
KOJIMYECTBEHHbIE XapaKTEPUCTUKU MUKPOMIOPH (PepMEHTHPOBAHHBIX MSCHBIX MPOAYKTOB, COACPKAIIUX
Lactobacillus curvatus 1, Pediococcus pentosaceus 28, Staphylococcus carnosus 108. Tak cogepxaHue
Oakrepuii pona Lactobacillus n Staphylococcus cocraBuno 1,0x107, Pediococcus — 1,0x10°. Tlpu stom
TOTOBBIE ()EPMEHTUPOBAHHBIC TPOAYKTHI HE COJIEPIKATH CAHUTAPHO-TIOKA3aTeIbHBIE MUKPOOPTaHU3MEI.

BHenpeHnvne MeTOquKU MO3BOJIUT cO31aTh cUcTeMy 3(G(EKTHBHOIO MOHUTOPUHIA MUKPOOPTraHU3MOB
B MSCHBIX MPOAYKTAaX HAa BCEX dTamax MPOU3BOJACTBA M 00OPOTA, MOBBICUTH KaueCTBO J1aOOPaTOPHBIX
MCCJIEJOBAHUN U CHU3UTD PUCK MOTAJIaHUS B PeaIU3all|I0 OMACHBIX JUIS 3710POBbs IOTPEOUTENIS TPOAYKTOB
MUTAHUSL.
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AHAJIN3 HAJIMYUA CHHTETUYECKNX KPACUTEJIEM B HAITUTKAX

Komuccapuuk C.M., Hauukosa I.I'., Ilpuiima T.U., Bayauna /I./1., Poicuna E.A.

Tocyoapcmeennoe obpazosamenvhoe yupexcoenue avicuie2o npogeccuonanvhoeo oopazosanusn « Cankm-
Ilemepoypeckuti 20cy0apcmeeHHblil MeXHON02ULeCKUN UHCIUMYm (MexHU4ecKutl YHusepcument) »
191013, Canxkm-Ilemepoype, Mockosckuii np., 0. 26

B Hacrosmee Bpemst ocoboe BHUMaHUE yiemsieTcsi mpoliemMaM KOHTPOJIS HATypallbHOCTH HAITUTKOB.
OpHuM U3 KpUTEPHUEB, OMPENEISIIONIMX HATypajJbHOCTh HAIUTKA, SBISIETCS OTCYTCTBUE B HEM
CUHTETUYECKUX KPACUTEIICH.

JlocToBepHOE onpeneneHre HaTUYKsI CHHTETUYECKUX KpacuTeNel BO MHOTHX HAaTUTKaX CTaHAapTHBIMU
METOaMH 3aTPYIHEHO B CBSI3U C HEOOXOIUMOCTHIO TIPOBEACHUS JUTUTEITHHON TTPOOOIIOITOTOBKH.

Hamu pa3paboTaHbl TeCT-CUCTEMBI C COPOLIMOHHBIM MTPUHIIMIIOM JIEHCTBUS, TIO3BOJISIONINE HA IEPBOM
JTamne ONPENCIUTh HAJIMYKUE WU OTCYTCTBHE B HANMUTKE CHHTETHYECKHX KpacHUTeNed 3a MUHUMAJIbHO
BO3MOXKHO€ BpeMs, a Jlajee, B Cllydae MOATBEP)KIECHUS HAJIMUUs CUHTETHYECKUX KpacuTesel, HaluTOK
nepe1aeTcsl Ha aHaJIN3 METOIOM TOHKOCIIOMHOM Xpomarorpaduu WM KaluUIIpHOTO IeKTpodopesa s
uACHTU(UKAIIMY U KOJTMUYECTBEHHOTO aHaN3a BBISIBICHHBIX KpacUTeNeH.

Pesynbrarel, TmONydeHHBIE TIPU aHAU3€ C HCIONB30BAHHEM pPa3pabOTaHHBIX TECT-CHCTEM,
MOATBEP)KIACHBI aHATM30M METOJaMU TOHKOCJIOWHOM XpoMaTorpaduu U KamwUISIPHOTO 3JeKTpodopesa.
Ha pucynke 1 mpencraBieHsl anekTpodoperpaMMbl 00pa3iioB BUH, coaepkamux (A) U He CoaepKaiux
(B) cuaTEeTHYECKHE KPACUTEIIH.

6.3 mAU E122 7 mAU
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HoBusna nanHo# pa3pabOTKu MOATBEPKICHA IMOTYYEeHHBIM TaTeHTOM Poccuiickoit denepariuu.
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DETECTION OF SYNTHETIC DYES IN DRINKS

Komissarchik S.M., Nyanikova G.G., Priyma T.I., Vaulina D.D., Rysina E.A.
Saint-Petersburg State Institute of Technology (Technical University)
191013, Saint-Petersburg, Moskovsky prospect, 26

At present, special attention is paid to the problems of quality control relating to detection of naturalness
of drinks. One of the criteria that determine the naturalness of drinks is lack of synthetic dyes.

Reliable detection of synthetic dyes presence by standard methods is difficult for many drinks due to
the need in laborious sample preparation.

We have developed test systems having adsorption action mechanism that allows to determine the
presence or absence of synthetic dyes in a drink in the fastest possible time during the first step, and then,
in a case when the presence of synthetic dyes has been detected, the drink can be transferred to the analysis
using thin layer chromatography or capillary electrophoresis for identification and quantitative analysis of
revealed dyes.

The results obtained by the analysis using the developed test systems have been confirmed by the
results of thin-layer chromatography and capillary electrophoresis analyses.

Figure 1 shows capillary electrophoresis patterns of wine samples containing (A) and not containing
(B) synthetic dyes.

6.3 mAU E122 7 mAU
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Figure 1 — Capillary electrophoresis patterns of wine samples

Novelty of this invention is confirmed by the issued patent of the Russian Federation.
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MEPCIEKTUBBI NCITOJIL30BAHNUS APABUHOTAJIAKTAHA W3 JIPEBECHHBI
JIMCTBEHHMIIBI B KAYECTBE MMEPCINEKTUBHOM BUOJOTMYECKHA AKTUBHOM
MMUIIEBOI TOBABKHA

Ky3nenoBa C.A."2 BecenoBa O.®.°, CkBopuosa I.IL. " Illaxrmueiigep T.I1.*
THWnemumym xumuu u xumuueckou mexronozuu CO PAH, 660049,

Kpacnospck, yn. K. Mapxca, 42, E-mail: ksa@icct.ru

2Cubupcrutl ghedepanvuviil ynusepcumem, 660041, Kpacnospck, np. Ceoboonwiil, 79
3 Kpacnosipekuil 20cy0apcmeeHHblil MeOUYUHCKULL YHUSEPCUNem,

660022, 2. Kpacnospck. Yn. I1. JKenesusxa, 1,

* Unemumym xumuu meepooeo mena u mexarnoxumuu CO PAH,

630128, Hosocubupck, yn. Kymamenaosze 18

SnpoBas apeBecHMHAa JIMCTBEHHMIIBI CONEPKUT OUONIOTMYECKH AaKTUBHBIM BOIOPACTBOPUMBIi
nonucaxapusa — apabuHoranakrad (Al'). Makpomonekyna Al UMEET BBICOKO Pa3BETBICHHOE CTPOEHHUE;
IJIaBHAs 1IeTh €€ COCTOUT U3 3BEHbEB ralaKTO3bl, COEAMHEHHBIX IMTMKO3UIHBIMU CBsI3sIMH [3-(1-3), a GokoBbBIE
1enu co cBs3siMu [-(1-6)- U3 3BEHBEB TalaKTO3bl U apaOWHO3BI, U3 CIUHUYIHBIX 3BEHHEB apaOWHO3HI, a
TaK)k€ YPOHOBBIX KHCJIOT, B OCHOBHOM IITFOKYPOHOBOM.

Lenbio HACTOSIIETO HMCCIENOBAHUS SBISIACh pa3paboTKa HOBBIX, Oosnee A(PPEKTHBHBIX METOI0B
BbiienieHust Al U3 qpeBecHHBI TUCTBEHHUIIBI M OIIEHKA BO3MOXKHOCTH €r0 MCIIOJIb30BAaHUSI B KayeCTBE
OMOJIOTMYECKH aKTUBHOW muIIeBoi m00aBku. [IpemiokeHbl cnocoObl MHTEHCHU(HKAIUN W3BICYCHUS
apaOuHOrajakTaHa, MO3BOJSIONIME YBEIMYUTh BBIXOA MPOAYKTa M CHU3UTH MPOAOJIKUTEIBHOCTh
nporecca. TOKCHKOIOTHYECKOe NIeHCTBHE apaOMHOTaJaKTaHa ObUIO MCCIEIOBAHO B OIBITaX Ha OEJBIX
OeCrOpOIHBIX MBIIIax mMaccoi 15 r. ApabuHoranakTtaH BBOAWIN B go03ax oT 6700 mr/kr mo 25000 mr/
KI' BHYTPHUKEIIYJJOYHO € IMOMOULIbI0 METAUINYECKOrO 30HAa. TOKCHMYHOCTh OLIEHUBAJIN 10 KIMHUYECKUM
CUMITOMaM OTpaBlieHus, GU3UOIOTUYECKUM TECTaM U BbKHBAEMOCTH JKUBOTHBIX B T€UCHHE 2-X HEMETb.
Ha ocHoBaHWY MOTyYeHHBIX JAHHBIX IIOKA3aHO, YTO apa0MHOTaJIaKTaH He SIBJISETCS TOKCHYHBIM BEIIECTBOM
U MOXeT 0e3 0COoObIX OrpaHWYEHHH HCMOJIb30BaThCAd B KaueCTBE MUINEBOH, MMMYHOMOIYJIHUPYIOIIEH,
JTMETUYECKOHN U CTPYKTYypUpYIOIIeii 100aBKH B TEXHOIOTHAX MOTYyYSHHS 3M0POBBIX POTYKTOB MMUTAHHUS.

PaGora nognepxana rpantom mporpamMmmbl PAH «®yHaamMeHTanbHble HayKu — METUIITHEY.
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PROSPECTS FOR USING OF ARABINOGALACTAN FROM LARCH WOOD AS A
PROMISING BIOLOGICALLY ACTIVE FOOD SUPPLEMENTS

Kuznetsova S.A. 12, Veselova O.F. 3, Skvortsova G.P.!, Shakhtshneider T.P. *
!Institute of Chemistry and Chemical Technology SB RAS (Russia)

660049 Krasnoyarsk, Marksa street,42, E-mail: ksa@icct.ru

Siberian Federal University (Russia) 660041, Krasnoyarsk, Svobodny pr.,79
SKrasnoyarsk State Medical University, (Russia)

660022, Krasnoyarsk, Partizana Zheleznyaka str., 1

‘Institute of Solid State Chemistry and Mechanochemistry SB RAS, (Russia)
630128, Novosibirsk, Kutateladze str., 22

Larch wood contains biologically active water-soluble polysaccharide - arabinogalactan (AG).
Macromolecule AG have a highly branched structure. Its main chain consists of galactose units, linked by
glycoside bonds - (1-3),3 and the side chains with (1-6) - links consist of galactose and arabinose units
and uronic acids, mainly glucuronic acid.

The purpose of this study was to develop new, more effective than known methods of isolation AG
from larch wood, and to avaluate the possibility of AGuse as a dietary food supplement. The ways of
intensification of extraction of arabinogalactan, allowing to increase yield and reduce the duration of the
process were suggested. A toxicological effect of arabinogalactan was investigated in experiments on
albino mices weighing 15 g. Arabinogalactan was injected at doses from 6700 mg / kg to 25000 mg / kg
intragastrically with a metal probe. Toxicity was evaluated by clinical symptoms of poisoning, physiological
tests and survival of animals within 2 weeks. Obtained data showed that arabinogalactan is not a toxic
substance and can be used without special restrictions as a food additive and as an immunomodulatory,
dietary supplements and structuring in the technologies of healthy foods.

This work was supported by a grant of the program of RAS “Fundamental sciences for medicine.

TEXHOJIOTUS BUOTEHHOT'O CTPYKTYPUPOBAHWS HYTPUEHTHON
CBAJTAHCUPOBAHHOCTH Y NOBBIINIEHUE MAUKPOBHOJIOT MUECKOM
JEKOHTAMMHAIIMA XJIEBOBYJIOUHBIX U3IEJUN I IATAHUS IETENA

Hesckas E.B.
T'HY F'OCHHUUXII Poccenvxozaxademuu 107553, Mocksa, b. Yepkuzosckas, 264

JIy1st yioBIIeTBOpEHHS TIOTPEOHOCTEH AETCKOTO OpraHu3Ma B Ie(UITUTHBIX MAKPO- U MEKPOHYTPHUEHTAX
pa3zpaboTaHa TEXHOJOTHS XJIeOOOYyTOYHBIX U3ACNUA HAa OCHOBE MIIEHUYHON KOHLEHTPUPOBAHHON
MosiouyHOKHCIIOoN 3akBacku (mamee KMK3) ¢ opurnHaabHbIM MHUKpPOOMOJIOTMYECKHM COCTaBoM. B
pazBogouHoM 1ukiIe KMK3 ucronb3yroT 4uCThIe KYIbTypbl MOJIOYHOKHCIBIX OakTepuii Lactobacillus
plantarum-30, L. Brevis-1, L. fermenti-34, L. casei-26 u oudunobakrepuii Bifidobacterium bifidum 2
(bb), BBIICEHHBIN U3 MPOMBIIIIEHHOTO Tpenaparta «budunodbakrepun». budunodakrepun B mporecce
CBOCH KU3HEACITSILHOCTH MPOAYIUPYIOT OUOIIOTUYECKHA aKTUBHBIC BEIIECTBA (B YACTHOCTH BHTAMHHBI
rpynmnsl B), MOBBIIAIOT YCBOSIEMOCTh MOHOB KaJbIUS M Kejie3a U SBISIOTCS aHTarOHUCTaMU CIOPOBBIX
OakTepuii M MIECHEBBIX TPHOOB — BO30YyIUTENEH MUKPOOHOIOTUIECKOH mopun Xjeda.

JlanHast TeXHOJOTHsI BKJIIOYaeT B ce0s MpuroTopieHue mnonydadpukara (yHKIIMOHATHHON
HanpaBneHHocTd w3 KMK3+ bifidum 2, mimeHnYHBIX 3apO/IbIIIEBBIX XJIOMBEB, JAKTaTa KadbIUsl, MYKH
MIIEHUYHOU 1 copTa v BO/IbI, KOTOPBIN BeIAEpkUBaeTcs ot 1 10 1,5 4 mpu remneparype 35-38°C. B Teuenue
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MEPBOIo Yaca KOJINYECTBO IVIECHEBBIX IPUOOB B cocTaBe noiydadprkara cokpamiaercs B 3 pa3a, KOJIMUECTBO
CIOPOBBIX OaKTepuil - 10 HyJs, B JAajJbHEHIIEM MPOUCXOIUT TMOTHOE MCUE3HOBEHHE MUKPOOPTaHU3MOB,
BBI3BIBAIOIIMX MOpUy Xjieba. 3aMmec TecTa MPOU3BOIUTCS C MCIIOJIb30BaHUEM Moy(dadpukara u JIpyroro
CBIPBS MO perentype. bpoxenue Tecta ocyuiecTrisiercst B TeueHue 45-70 muH. JlanHas OMOTEXHOIOTHS
o0ecrieunBaeT CHUKEHUE (pepMEHTATUBHON aKTUBHOCTH MIIIEHUYHBIX 3aPOABIIIEBBIX XJIOMbEB U TIO3BOJISET
MONMYYUTh W3JENHsI CTAaOMIBLHOTO KauecTBa M TOBBIIICHHOW MHKpOOHOIOrmueckoir Ge3omacHoctu. Ha
OCHOBaHWU MPOBEICHHBIX HCCIIEI0BAaHUN MO/1aHO 3asiBIEHUE O BblJauu nareHTa «Crnocol mpou3BOJCTBa
xJyiebay.

TECHNOLOGY OF BIOGENIC STRUCTURIZATION NUTRITIOUS EQUATION AND
INCREASE MICROBIOLOGICAL DECONTAMINANTION OF BAKERY PRODUCTS FOR
CHILDREN

Nevskaya E.V.
State research institute of a baking industry

107553, Moscow, B. Cherkizovskaya, 264

The technology of bakery products is developed for satisfaction of requirements of a children’s organism
in scarce macro- and micronutrients on the basis of the wheaten concentrated lactic ferment (CLF) with
original microbiological structure. A pure cultures of lactic bacteria Lactobacillus plantarum-30, L.
Brevis-1, L. fermenti-34, L. casei-26 and bifidobacteria Bifidobacterium bifidum 2 use in first cycle CLF.
Bifidobacterium bifidum 2 allocated from an industrial preparation “Bifidobakterin”. Bifidobacteria in the
course of the ability to live produces biologically active substances (in particular group vitamins, raise
comprehensibility of ions of calcium and iron and are antagonists of sporous bacteria and mycelia fungus
— activators of microbiological damage of bread.

The technology includes preparation of a half-finished product of a functional orientation from CLF
+ bifidum 2, wheaten germinal flakes, lactate calcium, a flour of a wheaten 1 grade and water which is
maintained from 1 to 1,5 h at temperature 35-38 -C. Within the first hour the quantity mycelial fungus as
a part of a half-finished product is reduced in 3 times, quantity of sporous bacteria - to zero, further there
is a total disappearance of the microorganisms causing damage of bread. Mixing the dough it is made
with use of a half-finished product and other raw materials on a compounding. Dough ferment during
45-70 minutes. The biotechnology provides decrease fermentary activity of wheaten germinal flakes and
allows to receive products of stable quality and the raised microbiological safety. On the basis of the spent
researches the statement for patent deliveries «The Way of a panification» is put in.
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BJIMAHHUE OI'PAHUYEHHOT'O ITPOTEOJIM3A ITAITAMHOM HA MOJIEKYJISAPHBIE
ITAPAMETPBI U TEPMOAUHAMUNYECKYIO CTABMJIBHOCTbD INTMIITUHUHA

HoasikoB A. B., lannaenko A.H., ’Kypasaesa U. JI., [lnamuna U. I.
Hnuemumym Buoxumuyeckou ¢pusuxu um. H-M. Omanysns PAH,
119334 2 Mocksa, yn. Kocvieuna,4 Ten. 7(495)939-74-02; e-mail: igplashchina@sky.chph.ras.ru

OCHOBHBIMU OEJIKOBBIMM KOMIIOHEHTAaMU CEMSIH 3€pHOOOOOBBIX SIBISIOTCS 3alacHbIE OeNKH,
MPEUMYIIIECTBEHHO TOOYJIMHBI, OOJNBITYI0 YacTh KOTOPBIX COCTABISIOT JieTyMuHBI (11S miioOynwabl), B
YaCTHOCTH, IMUIMHUH — 1 1S (pakuus rmobyauHoB coeBbIx 0000B. JIeryMHHBI HIMEIOT BHICOKYIO ITHUILIEBYIO
[IEHHOCTh, OJIHAKO, UX WCIOJh30BAaHUE OTPAHUIMBACTCS HEBBICOKUMHU (DYHKIIMOHAIBLHBIMH CBOWCTBAMHU.
Opnum 13 Hanbolee MePCIeKTUBHBIX CIIOCOO0B UX YIIyUILIEHUS SBISETCS OrpaHUYeHHBIN mpoTeoian3. OH
00yCIIOBIIEH IPUCYTCTBUEM B MOJIEKYJIe CyOCcTpara CBsi3eil (y4aCcTKOB) C MOBBIMIEHHOW YyBCTBUTEILHOCTHIO
K aTake MpOoTeoNUuTHUYeCKUMH (epmeHTamu. OrpaHUYEHHBIN MPOTEONU3 MPOUCXOAUT C 3aMeAJICHUEM
Mo Mepe yObIBaHHWS YWCIIa YYBCTBHUTEIBHBIX YYAaCTKOB M 3aBeplIaeTcs 0Opa30BaHWEM OTHOCHTEIBHO
CTAOMIILHOTO BHICOKOMOJIEKYJISIPHOTO MTPOAYKTA.

QOyHKIMOHATBHBIE CBOWCTBA OEJIKOB OINPENENSIOTCs HUX CTPYKTypoil. Peopranmsamusi CTpyKTypbl
Oenka BCIIEACTBHE OTPAaHHMUYEHHOTO MPOTEOIM3a MPUBOIUT K HM3MEHEHHUIO €ro (PU3MKO-XMMHUYECKHX M
(GYHKIMOHATHHBIX CBOHCTB. CUCTEMAaTHYECKHUE TAHHBIC O CTPYKTYPE U CTA0MITHBHOCTH MOAU(PUITIPOBAHHBIX
OTpaHUYEHHBIM [TPOTEOTU30M ITIOOYJIMHOB BEChbMa OTPAHUYEHBI.

[ens paboTHI 3aKIIF0YAIACh B CPABHUTEIHLHOM XapaKTEPUCTHKE TAPAMETPOB MOJIEKYIISIPHOHN CTPYKTYPBI
U TEPMOIMHAMHYECKOW CTAOMJIBHOCTH WHTAKTHOTO M MOAM(HUIIMPOBAHHOTO NMIMHWHA 0000B Glycine
max. Ber0op namannaa o0yCIIOBJICH €ro HU3KOH CIIEeIU(UIHOCTHIO, UTO TIO3BOJISIET CMOICITUPOBATH YCIIOBHS
OTPaHUYEHHOTO MPOTEONIN3a IIOOYIUHOB MO/ AEHCTBHEM KHCIBIX SHIOTCHHBIX MPOTEHHA3 B MpoIecce
MPOpPACTaHUSI CEMSH.

Onpenenenre MOJEKYISPHBIX MapaMeTpoB (MOJEKYASPHOM MacChl, BTOPOTO BHPHAIBHOTO
ko3 dunmenTa, THIAPOAMHAMHYECKOTO pa3Mepa, &-TOTEHIMana) MPOBOAUIN METOIOM CTATHYECKOTO
U JIMHAMUYECKOTO CBETOpAcCesHUsT M JAOIUIEPOBCKOrO anekTpodopesa. Ilapamerpsl Tepmuueckoit
JIeHATypalii OEITKOB OTPEEIISITH METOIOM aTuabaTHONW CKaHUPYIOMIEH MUKPOKATIOPUMETPHH.

YCTaHOBJIEHO, YTO OIPAaHUYEHHBIN MPOTEOIN3 CYIIECTBEHHO BIUSET HA MOJIEKYJISIpPHBIC TapaMeTphl U
TEPMOJIMHAMUYECKYIO CTAOMIBLHOCTD TJIMIIMHUHA BCIENCTBUE OTHIeTUIeHUsT C-KOHIIEBBIX THAPO(IIEHBIX
(dbparMeHToB a-1eneil. MoauduupoBaHHBIN OSJIOK XapaKTepru3yeTcs 00s1ee HU3KOH MOJIEKYIIPHOM MacCo,
THJIPOAMHAMHYECKAM Pa3MepoM, 3(PPEKTUBHBIM TIOBEPXHOCTHBIM 3apsoM H TEPMOJUHAMHYECKUM
CPOJICTBOM K pACTBOPHUTENIO, a Takxke Oonblieil Tuapo()OOHOCTHIO MO CPaBHEHUIO C HMHTAKTHBIM
DIMIIMHUHOM. TepMoauHaMH4YecKkas CTa0WIBHOCTh TIHMIIMHWHA TaKXKe TIOHWKACTCS B PE3yJbrare
OTPaHUYEHHOTO TpoTeosnn3a. [ayOokas CTPYKTypHash peopraHu3aius MOJEKyd DIMIIMHUHA B XOJe
OTPaHUYEHHOTO TUAPOIIN3A MATANHOM MOXKET BBI3BIBATh CYIIECTBCHHBIC U3MEHEHUS ero (DYHKITMOHATBHBIX
CBOICTB, YTO CIIY>)KUT ITPEIMETOM JAbHEHIIINX UCCIEAOBaHUH.
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EFFECT OF LIMITED PROTEOLYSIS BY PAPAIN ON THE MOLECULAR PARAMETERS
AND THERMOSTABILITY OF GLYCININ

Polyakov A.V., Danilenko A.N., Zhuravleva I.L., Plashchina 1.G.

N.M. Emanuel Institute of Biochemical Physics, Russian Academy of Science
119334 Moscow, Kosygin Str.,4

7(495)939-74-02; e-mail: igplashchina@sky.chph.ras.ru

Storage proteins are the main protein components of grain legumes seeds. The largest part of them
constitute legumes (11S globulins), particularly glycinin — 11S globulin fraction of soybean seeds.

Legumes possess high nutritional value, though their usage is limited by unsatisfactory functional
properties. Limited proteolysis is one of the most perspective methods of improving the protein functional
properties. It is stipulated by existence in a molecule of substrate the sites with hypersensibility to attack by
the proteolitic enzymes. Limited proteolysis slows down as number of sites sensible to its action decreases
and results in formation of stable high-molecular product.

Functional properties of proteins are determined by their structure. Reorganisation of protein structure
via limited proteolysis resulted in alteration of physico-chemical and functional properties of protein.
Systematical investigations on structure and stability of globulins modified by limited proteolysis with
papain are quite insufficient.

The aim of the work was a comparative characterization of molecular structure and thermodynamic
parameters of intact soybean (Glycine max) glycinin and giycinin modified by limited proteolysis with
papain. The choise of papain was preconditioned by its low specificity, and by possibility to modulate
conditions of globulins’ limited proteolysis via the action of the acidic endogenous proteases in the course
of seeds germination.

Determination of molecular parameters (molecular mass, second virial coefficient, hydrodynamic
size, (-potential) were carried out by using methods of static and dynamic light scattering and Doppler
electrophoresis. Parameters of thermal denaturation of proteins were determined by method of adiabatic
scanning microcalorimetry.

It was determined that limited proteolysis essentially affects molecular parameters and thermodynamic
stability of glycinin as a result of cleavage of hydrophilic C-terminal segment of a-chains. Modified
protein is characterized by a lower molecular mass, hydrodynamic size, effective surface charge and
thermodynamic affinity to solvent, and also by higher surface hydrophobicity as compared to intact
glycinin. Thermodynamic stability of glycinin (free Gibbs energy of the denaturation process) also lowered
during limited proteolysis. Deep structural reorganization of glycinin molecules during limited proteolysis
with papain may results in essential change of functional properties of glycinin, that is the aim of further
investigations.
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PASPABOTKA KOHIENTYAJIbHOM MOJIEJIA CTPYKTYPUPOBAHHOM
ACCOIIMATUBHOU KYJIBTYPHI MUKPOOPTAHU3MOB — KE®GHUPHBIX 3EPEH

Capanuena A.A, bypmuna E.B.
Poccuiickuti xumuxo-mexnonoeuueckuii ynusepcumem um. /{.1. Menoeneesa,

Mocxksa, Muycckas na. 0. 9

CooOmiecTBa, accoIMaTUBHBIE KYNBTYphl, Kak IPaBWIO, OrpPaHUYEHHbIE IUIEHKOM WM ApYyroi
CTPYKTYPUPOBAaHHON CHCTEMOM, SIBIAIOTCS €CTECTBEHHOW (POPMOI CyIIeCTBOBaHUS MHKPOOPTaHU3MOB
B mpupone. MccrnemoBanue wmexaHU3MOB (GOPMUPOBAHUS U (YHKIIMOHUPOBAHUS aCCOLMATHBHBIX
KyJIBTYP MHUKPOOPTaHW3MOB SIBIISIETCSI OCHOBOW JJISi CO3AaHUSI M YINPaBICHHUS OHOTEXHOJIOTUYECKUMHU
MpoleccaMy KyJIbTUBHUPOBAHUS MPAKTHUECKH IIEHHBIX AaCCOIUATUBHBIX KylnbTyp. OJHUM M3 Takux
BBICOKOOPTaHNU30BAHHBIX, CTPYKTYPHUPOBAHHBIX COOOIIECTB MHKPOOPTAaHU3MOB SIBISIOTCS Ke(UpPHBIC
3épHa, KOTOpPbIE NIMPOKO MPUMEHSIOTCS [T MONTy4eHus Kedupa, 3aHUMAIOIero 0co00e MECTo B CO3aHUHI
MOTEHIIMAJa MPOILYKTOB, 00IaJar0INX TPOOUOTUIECKUMH CBOWCTBAMH. MUKpPOOHBIN cOCTaB Ke(pUPHBIX
3épeH IIUPOKO HMCCIEAOBAJCS KaK OTEYECTBEHHBIMU, TaK U 3apyOeKHBIMHU HccienoBatensmMu. OgHaKo
AQHAJIN3 JIUTEPATYPHBIX JAHHBIX HE NA€T OCHOBAHUI I MOCTPOEHHUS KOHIIENTYaJIbHON MOJAEIHN JaHHOU
cuctembl. Llenbro HACTOSIIMX HCCIEAOBAaHUN SBUJIOCH MCCIEIOBAaHME MUKPOOHOTO Mpoduis keUupHbIX
38peH U3 pa3HbIX TEXHOTEHHBIX HUIII, KaK IIEPBOTO JTara MOCTPOSHUS KOHLIENTYaIbHOW MOAETH CUCTEMBI.
[Ipy uCHONB30BAHUM KJIACCHYECKUX MHUKPOOMOIOTMYECKUX METOJOB HCCIIEAOBaHUS MHMKPOOHOTO
npoduiis pacTEPTHIX KeUPHBIX TPUOKOB M3 4-X TexHOTeHHBIX HUII U Metoma 16S JIHK anammsa Obuta
MOKa3aHa TPYIHOCTH MOJTyUYeHHUsI OObEKTUBHBIX PE3YJbTaTOB KJIACCHYECKUMHU METOJaMU MPH BbIACIECHUN
YUCThIX KylbTyp. Tak mpu ucnons3oBanuu Mmerona 16S JIHK ananuza Obuto moka3zaHo, 4TO MOJIOYHO-
KHCTIble OaKTepHH, BbIJCNIEHHbIE M3 KOJOHUW C ONMHAKOBOW MOpP(OIOrHei, OTHOCUIUCh K Pa3HbIM
BUJAaM M HA00OPOT, KYJIBTYPBI, BBIJICJIEHHBIE U3 Ka3aJ0Ch MOP(OIOTHIECKH PAa3TUIAIOUINXCS KOJIOHHHA —
OTHOCHWJIMCH K OlHOMY Buy. [loka3aHbl TpyTHOCTH BBIACNIEHUS YUCTHIX KYIBTYp APOXKIKEH, HAXOIAIIMXCS
B TECHBIX CUMOMOTHYECKHUX OTHOMICHUSIXC MOJIOYHO-KUCIIBIMHA OaKTEPHSIMH.

JlnsanonydeHnst 00beKTUBHBIX TaHHBIX (DU3HOIOTHUECKHE  (PYHKIIMOHAIBHBIE CBOMCTBA UCCIIEI0OBAINCH
y H30JTOB MHKPOOPTaHM3MOB, BBIJICIEHHBIX M3 BCEX H3OJMPOBAHHO CTOSAMIMX KOJOHWHA. Tak w3
OTJIETBHBIX 00pa3IoB KccieoBaIoCh Oomee 20 u3omaToB OakTepuii 1 10 U3054ATOB Ipoiokei. B kauecTBe
KPUTEPHEB OLIEHKU (PYHKIIMOHAIBHBIX CBOMCTB H30JSTOB OMPENEISUIA TUTPYEMYIO KHCIOTHOCThH IPH
KyJBTUBHPOBAHUH UX HA MOJIOKE, 00pa30BaHUE CTyCTKa, [-rajlakTo3uAa3Hy0 aKTUBHOCTh, CIIOCOOHOCTh
cOpakuBaTh JIAKTO3y. B pe3ynbrare Bo BCeX UCCIIEI0OBAaHHBIX 00pa3ax Ke(upHBIX IPUOKOB MOITBEPKIECHO
MOCTOSTHHOE MPUCYTCTBUE 4-X TPYNI MUKPOOPTaHU3MOB: JIPOXOKH, MOJIOYHOKHUCIIBIE MAIOYKH M KOKKH,
YKCYCHOKHCIBIe OakTepun. [1oka3aHo mprcyTCTBHE MOJIOYHOKHUCIBIX OaKTepHid ABYX (PU3MOJIOTHUYECKUX
TpyIIIL:

-o0nmagaromux B-rayakro3ugaznoi aktuBHOCTHIO (Lactococcus lactis, Lactobacillus sakei, Leuconostoc
mesenteroides, Leuconostoc gelidum), akTHBHO 00pa3yroOIIUX CryCTOK M TOAKHUCIISIIONIUX CpEeay
KyJIBTUBUPOBAHUSI.

- 1 OakTepuii, He o0MamarIKX Takoi akTHBHOCTHIO ( Lactobacillus plantarum, Lactobacillus sp).

Bce n3ydeHHbIe H30JIATHI APOAOKEH He 00111271 CTOCOOHOCTHIO K 00pa30BaHMIO CTYCTKA, TOJKUCICHUIO
Cpelbl, [-TaJakTo3WAa3HOW aKTUBHOCTHIO M HE OCYIIECTBIISIIU CIUPTOBOE OpOXKEHHE B MPUCYTCTBUU
naxTo3bl. [1okazaHo, 4To B PUCYTCTBUH JPOKIKEH MOBBIIIANIACH B-TaTaKTO3U/1a3Hast aKTHBHOCTH OaKTepHil.

Takum 00pazom, MPOAYLEHTOM CHCTEMBI HCCIEIOBAaHHBIX KEPHUPHBIX TPUOKOB SIBISIFOTCS
MOJIOYHOKHUCIIBIE OakTepuu, obOiamaronme [-rajJakTo3uAa3HONM aKTHBHOCTBIO, KOTOPBIE OTHOCSTCS K
OJTHOMY TPO(PHUECKOMY YPOBHIO U HaXOJATCS JIMOO B KOHKYPEHLUH 3a cyOcTpar, 100 B KOATUIUH MPU
€ro MCIOJh30BAHUU M 00pPa3yIOT TOPH3OHTAIBHYIO CTPYKTYpPYy COOOIIECTBa, 4TO TpeOyeT HaabHEUIIero
uccienoBanus. J[poxku 0CyeCTBISIIOT CHUPTOBOE OpOXKEHUE MPH UCTIONb30BAHUHU TITFOKO3bI M HAXOISATCS
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B TECHBIX CUMOMOTHUYECKUX OTHOIICHUAX C OAKTEPHUSIMH, CTUMYIUPYIOT UX POCT 3a CUET BbIIEICHUS POCT
CTUMYJIMPYIOIINX BCIICCTB U IPOAYKTOB aBTOJIM34a KJIICTOK. O,Z[HaKO OGT;CKTI/IBHLIG AAaHHBIC IS TIOCTPOCHU A
(GYHKIMOHATBHON MOJENU HCCIETyEMbIX CUCTEM MOTYT OBITh IMOJIyYE€HBI TOJIBKO MPU HCHOJIB30BAaHUHU
COBPCMCHHBIX MOJICKYJIAPHO-TCHCTUICCKUX MCTOHAOB, IMO3BOJIAIOIINX XaAPAKTCPU30BATH MHKpO6HLIﬁ
npodwib cooO0mecTB 0e3 BBIACICHUS YHCTBIX KyabTyp. OOOCHOBaHBI JajbHEHIINE HAIPABICHUS
HCCIIEIOBAaHMI.

BBICIHIHME I'PUBbI KAK UHCTOYHUK BUOJIOTHYECKH — 1 IOBEPXHOCTHO —
AKTHUBHBIX BEIIECTB JJ151 MAIIEBO HASHAUEHUS

Hlamusin M.M., KosecunkoB b.A., Autonuesa E.B., Cnupugonosa B.A.

Canxm-Ilemepbypeckutl 20cy0apcmeeHublll MeXHON02UYeCKUll UHCIMumym (mexHu4eckKutl yHugepcument),
190013, 2. Canxm-Ilemepoype,

Mocxkosckuil np. 26, e-mail: shamtsyan@yahoo.com

Hamu wuccnenoBanbl pa3iudHbie BO3MOXKHOCTH HCTOJb30BaHusT BAB mmyOMHHO-KYJIBTUBHUPYEMBIX
0a3uAMOMUIIETOB B TUIIIEBON MPOMBIIIJICHHOCTH. YCTAaHOBIICHO, YTO HATUBHBIEC PACTBOPHI KYIbTUBHPOBAHHS
HEKOTOPBIX Oa3MIMOMHIIETOB OO0JIaJJal0T MOJIOKOCBEPTHIBAIOIIEH aKTHBHOCTBHIO. BbUIO BBIABIEHO, YTO
BOJIHBIC IKCTPAKTHI MHOTHUX U3 UCCIIEIOBAHHBIX TPUOOB 001a/1aTH BEIPAKEHHBIM HMMYHOMOIYIUPYIOITIM
JICUCTBUEM.

Taxoke OBLJIO YCTAaHOBJIEHO, YTO JA00ABKa TIIyOMHHOTO MHIICTUSl WM TUIOJOBBIX TE€Nl HEKOTOPBIX W3
M3yYEHHBIX 0a3UIMOMUIIETOB K TMIIEPIUIIUIEMUYECKON 1ueTe, MPUBOIUIO K CYLIECTBEHHOMY CHUKEHHIO
YpOBHs O0IIETO X0JIeCTepUHA B KPOBU U B TICUCHHU.

[TokazaHo aHTHIMA0ETHYECKOE IEUCTBUE TPUOHBIX JOOABOK.

HatuBHBIE pacTBOPHI, BOAHBIC M BBOJHO-CIIUPTOBBIC AKCTPAKTHI MUIICIHUS psiia 0a3uAHMOMUIICTOB
obnaganm anTuoKcuaaHTHBIM 3¢ dekTom 1 CO/l- momoO6HOM aKTHBHOCTHIO.

W3 Ouomaccel rpu0OB BBIJIEIEHBl HU3KOMOJIEKYJSpHBIE O€NKH- TuApo(OOMHBI C BBIPAKEHHBIMU
MOBEPXHOCTHO-AKTUBHBIMU CBOMCTBAMHU.

POTENTIAL OF UTILIZATION OF BIOLOGICALLY ACTIVE SUBSTANCES AND
SURFACTANTS FROM HYGHER BASIDIOMYCETES FOR FOOD INDUSTRY

M. Shamtsyan, B. Kolesnikov, Y. Antontseva, V. Spiridonova
St. Petersburg State Technological Institute (Technical University), Moskovsky prospect, 26, St. Peters-
burg, Russia. E-mail: shamtsyan@yahoo.com

The prospects of utilization of biological potential for food industry were studied for various species of
higher basidiomycetes.

It was determined, that native liquid of the culture broth of some of the studied basidiomycetes possess
marked milk-clotting activity. Many of tested species also demonstrate pronounced immunomodulating
activity.

Also it was detected, that the addition of submerged mycelium or fruiting bodies of some of the tested
species to hyperlipidemic diet, was resulting in a significant decrease of the levels of total cholesterol in
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serum and liver.

Antidiabetic action of mushroom supplements is demonstrated.

Native liquid and aqueous and aqueous-ethanol extracts from the mycelium and fruiting bodies of
several basidiomycetes were possessing high antioxidant and SOD-like activities.

From mushroom biomass highly active surfactants —low molecular weight proteins, called hydrophobins
were isolated.

Obtained results are demonstrating promising prospects of utilization of active compounds from higher
basidiomycetes in the food industry.

HOBBIE AHTUMUKPOBHbBIE MATEPUAJIBI IJIAA YITAKOBKH ITUIINEBBIX ITPOAYKTOB

HImakoBa H.C., Coosinun K.A., [lankparos B.A.
Mockosckutl cocyoapcmeenHulil yHugepcumem npukiaoHol 6UomexHoI02uu.
109316, e. Mockea, yn. Taranuxuna, oom 33

Ha noBepxHOCTHM HE3alMIIEHHOIO NPOAyKTa BCErga HMeeTcss MHUKpoopa, MNpOAyLUpYIOLIas
pa3BuTHE OOJE3HETBOPHBIX MHUKPOOPTAaHU3MOB C IMOBEPXHOCTH B 00bEM MpoaykTa. B OonbIIMHCTBE
Clly4aeB MPOAYKT MOBpEXJaeTcs IUIeCHEBbIMU rpuOkamu. [lo3TOMy Tak Ba)KHO MNpUIATh YIAaKOBKE
¢byHrumuaaeie cBoiicTBa. OJHUM W3 MEPCHEKTUBHBIX METOAOB MPHUIAHUS TOJIMMEPHBIM MaTepuajiam
(GYHIUIMIHON aKTUBHOCTH SBJISIETCS BBEACHUE aHTUMUKPOOHBIX HpernaparoB. Oco0oe MecTo cpeau HUX
NPUHAICKUT YETBEPTHUHBIM aMMOHMEBBIM coiisiM (HAC). DTu coeauHEHUs OTIMYAIOTCS HIMPOKHM
CHEKTPOM OaKTEPUIIMIHOTO AEUCTBUS, HU3KUMU JIEHCTBYIOIIMMU KOHIIEHTPALUSIMHU, CPABHUTEIHLHO MaJIOi
TOKCUYHOCTBIO, OTCYTCTBHEM HEMPUSITHOTO 3araxa.

B xo1e paboTh1 ObLT CHHTE3UPOBAH PsiI HOBBIX IMOBEPXHOCTHO-aKTHBHBIX YAC. 3y4ueHbI MX KOJUTOUTHBIC
U aHTHUMHKPOOHBIE CBOWCTBa. MOHOYETBEPTUYHAS COJIb TEKCAACHMITPUMETUIAMMOHUNOpOMUI U
ouc—uerBepTuuHas coib  N,N’-nunetun-NNN’N’-TeTpaMeTHIId TUIICHANAMMOHUHANOpOMUT  ObUTH
uccnenoBanbl 1o 'OCT 9.049-75 meton b 1 nokazanu BEICOKYIO (DyHTHIIMIHYIO aKTUBHOCTb.

C wucnonp3oBanueM YAC ObUIM TMOMy4YEHBI TMOJMMEPHBIE MaTe€puajbl U3 TOJMUATUIICHA BBICOKOM
wiotHoctu (II9BII) ¢ comepxxannem modaBok 3% u 0,5%. WccrnenoBanuck ux (pU3MKO-MeXaHUYECKUE
XapaKTEPUCTHUKA U (PYHTUIIMIHAS AaKTUBHOCTh. YCTAHOBJIEHO, 4TOo mpu BBeAeHUUu YAC ymydrmmaercs
nepepabarsiBaemocts [IDBII, moBhImIaeTCS MPOYHOCTH, U IIMACTUYHOCTH TMOJIMMEPHOTO MaTepHana.
[TonmyueHHbIe MIEHKU MPOSBISAIOT QYHTMIUAHYIO aKTUBHOCTD KaK B KOHIIEHTpauuu 1o00aBku 3%, Tak U B
koH1eHTparuu 0,5%.

[TonmyuenHsle MaTepuaibl MOTYT OBITh PEKOMEHJIOBAHbI JJIsi YIIAaKOBKU MPOAYKLHHU, MOABEPKEHHON
BBICOKOM CTEMEeHW KOHTAMHUHAIMU - MHILIEBBIX MPOAYKTOB, MEIUIIMHCKUX TPENaparoB U 00OpyIOBaHUS,
JIEKapCTBEHHBIX CPEJICTB.
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NEW ANTIMICROBIAL MATERIALS FOR FOOD PRODUCTS PACKAGING

Shmakova N.S., Sobyanin K.A., Pankratov V.A.
Moscow state university of applied biotechnology
109316, Moscow, ul. Talalikhina 33, Russia

On the surface of unprotected product microflora is always present and produces development of
causative microorganisms from the surface to product volume. In most cases the product is damaged by
mold fungi. Therefore it is most important to impart fungicidal properties to package. One of the promising
methods of imparting fungicidal activity to polymer materials is the addition of antimicrobial preparations.
Quaternary ammonium salts (QAS) are of special interest among them. These compounds are distinguished
with a wide spectrum of bactericide activity, low acting concentrations, relatively small toxicity, they don’t
have unpleasant smells.

In the course of the work a number of new surface-active QAS were synthesized. Their colloidal
and antimicrobial properties have been studied. Monoquaternary salt of hexadecyltrimethylammonium
bromide and bis-quaternary salt N,N’-dicetyl-NNN’N’-tetramethylethylenediammoniumdibromide were
investigated according to GOST 9.049-75 method B and have shown high fungicide activity.

With the use of QAS, polymer materials from high density polyethylene (HDPE) were obtained with
the content of additives 3% and 0.5%. Their physico-mechanical characteristics and fungicidal activity
were investigated. It was found that with the addition of QAS, processing quality of HDPE is improved,
strength and elasticity of polymer material is increased. The obtained films demonstrate fungicide activity
both in the case of 3% and 0.5% concentration of the additive.

The obtained materials can be recommended for packaging of the products that can be subjected to high
degree of contamination — food products, medicinal preparations and equipment, pharmaceutical products.

N30JAIMS U XAPAKTEPUCTUKA BU®UIOBAKTEPUI — TOTEHIIUAJIBHBIX
OBBEKTOB MAIIEBON BUOTEXHOJIOT U

Cunopenko A.B., HoBuk ..
Hnemumym muxpobuonoeuu HAH Benapycu, 220141, Munck, yn. Kynpesuua, 2, benapyce

M3omsiumst  OudmaobakTepuii, XapakTepU3YIOUIUXCS CTaOUIBHOCTBIO, AKTUBHBIM HAaKOIUIEHHEM
Oromaccel M KHCIOTOOOpa30BaHMEM, YCTOHYMBOCTBIO K CTPECCOBBIM (aKTopam, aHTHOMOTHYECKHM
npernaparam, BhICOKOW aHTarOHUCTHYECKON aKTHBHOCTBHIO — BaXKHOE YCJIOBUE pa3paboTKu 3(h(PeKTUBHBIX
OoudumocomepKaX MPOOUOTHKOB U TPOTYKTOB.

N3 dexanuii B3pOCHbIX KIMHUYECKU 3JOPOBBIX JIIOAECH M30IMPOBAHO 7 KyIbTyp OubugoOakTepuii,
cTaOMIIBHBIX TpU TiepeceBax. [Ipy BIpalIMBaHUU Ha IJIOTHBIX cpenax OakTepuu (OPMUPOBAIH KPYIIHBIC
Oenble KpyIyIble OJeCTsIINe KOJOHUH, B OTY>KUIKUX Cpeiax — Oeble KOJIOHHH B BUJIE TBO3MKOB HJIA KOMET.
Knetku Oupunodakrepuii mpeacTaBisiId rpaMIoIOKUATEIbHBIE HECTOPOOOPa3yIOIIHE MPSIMBIE HITH CJIETKa
M30THYTHIE MAJIOYKU C YTONIICHUSIMH Ha OJJHOM/000MX KOHIaX. Bce KylbTyphl Karana3ooTpHUIllaTeabHbIE,
HE BOCCTAHABJIMBAJIM HUTPATHI, HE PamKMKamM xenaruH, He npopyuuposanu CO,. IpuHaIIEKHOCTH
KYJIBTYp K pony Bifidobacterium nonrsepxkaeHa pesyiasraramu [P ¢ pogocnenupuaabiMu npaiiMepamu
g-Bifid-F u g-Bifid-R, Bif-164-f u Bif-662-r. Ha ocHOBanuu nanHbIx cekBeHupoBanus reHa 16S pPHK u
aHanM3a noauMopdu3Ma JJIMH PECTPULIUPOBAHHBIX (PPAarMEHTOB ATOTO T'eHa MITAMMbI HACHTU(DPUIIUPOBAHBI
Kak Bifidobacterium longum subsp. longum (3), B. animalis subsp. lactis (3), B. adolescentis (1). Bce
KYJBTYPBl XapaKTepU30BaAINCh aKTHBHBIM pocToM B cpene MPC-b (uepe3 24 u turp kierok 1.1x10'-
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2.8x10" KOE/mi, pH 4.08-4.67) u monoke (cryctok GopmupoBaics depe3 12-18 u mpu TUTpe KIIETOK
2x10°-2x10' KOE/min u pH 4.30-4.97), cTaOMIbHOCTBIO NIPU XpaHEeHHH (CHW)KEHHE TUTpA KJIETOK Ha 1-2
nopsiika B Tederue 30 CyTokK), yCTOWYMBOCTBIO K KUCIIOTHOMY U TEINIOBOMY CTpeccaM (CHUKEHHE TUTpa
Ha 2-4 nopsinka yepe3 180 mun muHkyOauuu npu pH 2.0 u 15 mun npu 65°C), kucnopony, xemuu (2.5-
4%), pe3UCTEHTHOCThIO K KaHAMUIMHY, T€HTaMULMHY, JIMHKOMULIUHY, XJIOpaM()EHHUKOITy, aMITULIUIUIUHY,
HUTPO(]ypaHy, BBICOKOH aHTarOHUCTUYECKOW aKTUBHOCTBIO IO OTHOILICHHIO K OakTepusM ponoB Bacillus,
Pseudomonas, Escherichia. Kynerypsl OudumobaxkTepuii HeNnaToreHHbI, HETOKCHYHBI, HE COIEp)Kar
B KJETKaX BHEXPOMOCOMHBIX T'€HETHUYECKHUX 3JeMeHTOB. [lomyueHHbIE IaHHBIE CBHUICTEIbCTBYIOT,
YTO H3O0JUPOBAHHBIC IMTaAaMMbl OU(UIOOAKTEpU SBISIOTCS TMEPCIEKTUBHBIMU OOBEKTAMH IHIIEBON
OMOTEXHOJIOTUH.

ISOLATION AND CHARACTERIZATION OF BIFIDOBACTERIA - POTENTIAL OBJECTS
OF FOOD BIOTECHNOLOGY

Sidarenka A.V., Novik G.I.
Institute of Microbiology of NASB, 220141 Minsk, Kuprevich St, 2, Belarus

Isolation of bifidobacteria possessed storage stability, active proliferation and acid-production,
resistance to stress factors, antibiotics, high antagonistic activity is important requirement for development
of effective bifidus probiotics and food.

From feces of healthy adults, seven cultures of bifidobacteria, stable during subculturing, were
isolated. When growing on solid media all bacteria formed large white circular lustrous colonies, on semi-
liquid media — white colonies looked like nails or comets. Cells of bifidobacteria were gram-positive
asporogenous straight or bifid-shape rods with widening on one or both ends. All cultures were catalase
negative, did not reduce nitrates, did not liquefy gelatin, did not produce CO,. Strains were identified as
belonging to genus Bifidobacterium based on results of PCR with genus-specific primers g-Bifid-F and
g-Bifid-R, Bif-164-f and Bif-662-r. According to data of sequencing of 16S rRNA gene and analyze of
amplified fragment length polymorphism of this gene cultures were identified as Bifidobacterium longum
subsp. longum (3), B. animalis subsp. lactis (3), B. adolescentis (1). All strains characterized by active
growth in MRS-B medium (after 24 h of culturing cell count 1.1x10'°-2.8x10'"' CFU/ml, pH 4.08-4.67) and
milk (cloud formed in 12-18 h with cell count 2x10°-2x10' CFU/ml and pH 4.30-4.97), storage stability
(decrease of cell count near 1-2 logs after 30 days), tolerance to acid and heat stresses (fall of cell count
about 2-4 logs after 180 min of incubation at pH 2.0 and 15 min at 65°C), oxygen and bile salts (2.5-4%),
resistance to kanamicin, gentamicin, linkomicim, chloramphenicol, ampicillin, nitrofuration, antagonistic
activity toward bacteria of genera Bacillus, Pseudomonas, Escherichia. Cultures of bifidobacteria are
nonpathogenic, nontoxic, do not carry extrachromosomal genetic elements. Obtained results suggest that
isolated strains of bifidobacteria are promising objects for use in food biotechnologies.
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HNCCIEAOBAHUE XUMHNYECKOI'O COCTABA ®PYKTOBBIX COKOB

Ten T.N., 3yiikoBa E.Bb., Pomaniok A.I.!, KpacHomranoBa A.A.%, ®uinna JLLA.!

I Focyoapcmeennoe obpasosamenvhoe yupexcoenue auyeit Ne 1560,

123423, 2. Mockea, yn. Tyxaueeckozo, 0. 17, k.3.

? Poccutickuil Xumuko-mexnono2uyeckuil ynusepcumem umenu J{.U. Menoeneesa, 125047, 2. Mocksa,
Muycckas niowaow, 0. 9, kagpeopa buomexuonouu

B Hacrosiee Bpemst ()pyKTOBbIE COKH SIBJISIFOTCSA HanOoJjiee MOIMyISIpHBIMU HAalTUTKAMU Y HAaCEJIeHHUS.
[Tonp3a (HPYKTOBBIX COKOB 3aKJIFOYAETCS B BBHICOKOM COMCPKAHWM B HHUX BUTAaMHHOB, IPEXKJE BCETO,
ButaMuHOB A, E, C. OnHako B cOCTaB COKOB BXOIAT M MHUHEpAJIbHbIC KaTHOHBI U AHMOHBI, TAKUE KaK
cynb(haThl, XJIOPHUIBI, HUTPATHI, (ocdarhl, Kaabli 1 MarHuid. B HEOOMbIINX KOHIEHTpAIMAX TaHHBIC
KOMITOHEHTHI TIOJIE€3HBI [UIsl OPraHU3Ma U OKa3bIBAIOT MOJIOKUTEIBHOE BIUSHUE HA COCTOSHUE 30POBbS
yenoBeka. OHAKO Ka4eCcTBO OBOIIEH U (PPYKTOB B 3HAUUTEIHHON CTETNIEHU 3aBHCUT OT CTETIEHU YHCTOTHI
104YBbI U BOZbL. [I03TOMY pacTeHust MOT'YT HaKaIuIuBaTh U30bITOUHOE KOJIMYECTBO MUHEPAJIBHBIX KATHOHOB
¥ aHHOHOB, KOTOPBIE TIOTIAIAI0T B (PPYKTOBBIE COKH.

Ienbto naHHOW paboOTHl OBLIO M3ydE€HHE XMMHUYECKOTO COCTaBa (DPYKTOBBIX COKOB MPOM3BOACTBA
OTEUECTBEHHBIX U 3apyOeKHBIX (PUPM.

B kauecTBe 00BEKTOB HCCIIENOBAHUM ObUIM BBIOpaHbl HauOOJIEE MOMYISPHBIE Y HaCceIeHUs! (PPYKTOBBIE
cokn ¢upm «J1oOpsrity, «DpykToBBIi cam», «J7». B maHHBIX cokax OBLIO OIpENeNeHO COIepKaHHe
ButamuHa A, C, E 1 ButamMiHOB rpynnsl B, a Takke Hanuuue XJI0puaoB, Cylb(haToB, HUTPATOB, KaIbLUs
Y MarHus.

B pesynbrare uccienoBaHuii ObUIO YCTAHOBIIEHO, YTO BCE HCCIIEAYEMbBIE COKH YIOBJIETBOPSIOT
TpeOOBaHUSAM CTaHAAPTOB 110 COIEPKAHMIO MUHEPATIHHBIX KOMIOHEHTOB. Hanbonee 6oraTsl BATAMUHAMU
A u E coxu mapku «J1o0psIii», a BuTaMuHOM C — cOKH Mapku «DpyKkToBsIii cany. ConepkaHue BATAMHUHOB
rpynisl B B cOKax HEBENHMKO, YTO CBSA3aHO C MX HU3KOH YCTOHYHMBOCTBIO NMPH TEPMUUECKOH 00padoTKe.

B paGore BbIjaHbI peKOMEHJAlMK 110 BEIOOPY HanboJiee MoJIe3HbIX COKOB.

STUDY THE CHEMICAL COMPOSITION OF FRUIT JUICES

Ten T.1.!, Zuikova E.B.!, Romaniuk A.I.', Krasnoshtanova A.A.%, Filina L.A.!
"Lyceum Ne 1560, 123423, Moscow, st. Tukhachevsky, 17, k.3.

2Russian University of Chemical Technology named after DI Mendeleev,

125047, Moscow, Miusskaya Square, 9, Department of Biotechnology

Nowadays, fruit juices are the most popular drinks among the population. The advantage of fruit juice
consists in a high content of vitamins, especially vitamins A, E and C. However, the composition of fruit
juices includes mineral cations and anions such as sulfates, chlorides, nitrates, phosphates, calcium and
magnesium. At low concentrations of these components are useful for the body and have a positive effect
on human health. However, the quality of fruits and vegetables to a large extent depends on the purity of
the soil and water. Therefore, plants can accumulate excessive amounts of mineral cations and anions,
which fall in fruit juices.

The purpose of this work was to study the chemical composition of fruit juice production of Russian
and foreign firms.

The experiments were chosen the most popular fruit juices in the population of firms “Dobryi”,
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“Fructovyi sad», «J7». These juices were determined in vitamin A, C, E and B vitamins, as well as the
presence of chlorides, sulfates, nitrates, calcium and magnesium.

As a result, studies have found that all studied juices satisty standards requirements on the content of
mineral components. The most content of vitamins A and E is in juices brand “Dobryi”, and vitamin C - a
juice brand “Fructovyi sad.” The content of B vitamins in the juices is low, due to their low stability during
heat treatment.

The paper gives recommendations on choosing the most useful juices.

MOJYYEHME KJIETOK MBIIIEYHOM TKAHHA IN VITRO, UCITIOJIB3 VS
MYJIBTUITIOTEHTHBIE ME3EHXNUMHBIE CTBOJIOBBIE KJIETKN (MMCK) KPYITHOI'O
POTATOI'O CKOTA

Poros U.A., Boakoa .M.
MTI'Y npuxnaonou 6uomexnonoeuu, 109316, Mocxsa, yr. Tanaruxuna, 0. 33

[To mamubm U.S. Census Bureau, International Data Base, aBryct 2006 x 2040 romy HaceneHwue
Hallle TJIaHEThl YBEJIMYUTCS 10 9 MWuMaplioB yenosek, a kK 2060 — no 11 munnmapaoB. Yxe ceituac
IPEACKa3bIBACTCS, YTO MUPOBAsi MOTPEOHOCTh B MPOJOBOJILCTBUM BO3pacTET Oojiee 4eM B JBa pas3a B
TEUEHHUE CIEAYIOINX MATHIECIATH JIeT. [loka HeT yBepeHHOCTH, YTO COBPEMEHHOE CEJIbCKOE XO35HUCTBO
CMOXKET C ITUM CIIPABUTHCH. . .

Ceronns yuénele B pa3Hbix crpanax mupa (CILA, Hunepnanasl u ap.) ModTu OZHOBPEMEHHO HAYaIH
paboTarh HaJ BOMPOCAMU CO3/IaHUS AJTBTEPHATUBHBIX HMCTOYHHKOB MPOAYKTOB MHUTAHHS, OMUPAsCh Ha
JIOCTUKEHUSI COBPEMEHHOM HAYKHU.

Lenbto maHHO# paboThI CTAJI0 NOTYYEHUE KIETOK MBIIICUHON TKaHU KpynHOro poraroro ckora (KPC)
MyTeM BbIJENCHUS U AUPPEepeHInPOBKH MYIbTUIIOTEHTHBIX ME3€HXUMHBIX CTBOJIOBBIX KiieTok (MMCK)
KPC, napamuBanue u3 HUX OMOMAacchl, OJIM3KOM MO COCTaBY K MBIIICUHOW TKAHU JKUBOTHOTO, U3yUEHHE
ee (DU3MKO-XMMHUYECKUX TOKa3zaTejel W pa3paboTka PeKOMEHJAIMK IO JajbHEUIel IesTeIbHOCTH B
3TOM CJIOKHOM Boripoce. [IpoBeneHb! nccineqoBanus Mo N3y4eHUI0 CBOMCTB 3TOM OMOMacchl. YCTaHOBICH
aMUHOKHCIIOTHBIM cOCTaB, caenanbl Anekrpodopes, [P muarHocThka u nap., KOTOPBIE IMOKa3bIBAIOT
UJICHTUYHOCTh IOJyYeHHOH OMOMAacchl COCTaBY MbIIIeUHOW TKaHU. JlanbHeiimue peWcTBust OymyT
ITOCBAILECHBI PA3JIMYHBIM KOMITO3UIUAM, BKJIFOUAIOIIHUM KAPOBYIO U COCUHUTENBHYIO TKAHU.

MMCK KPC Bbliensin U3 KOCTHOTO MO3Ta M ITOJKOXHOW >KMUPOBOM KJIETYATKHU TENEHKA, IPOBOJMIN
aHAJIM3 DKCIIPECCUU IOBEPXHOCTHBIX AHTUTCHOB, M3y4Yald MOTEHTHOCTh ASTHUX KIETOK In Vitro K
nudQepeHIMpPOBKe, B TOM YHCIIE B KJICTKH MBIIICYHON TKaHH.

Crout 0c0OEHHO OTMETHTD, YTO SKCIIEPUMEHTHI HE BKJIIOUAIOT FeHHbIX MoAU(UKaiuii. OJHUM U3 O4eHb
OTBETCTBEHHBIX MOMEHTOB IMOCTABJICHHOM 3a/1auu SBJSETCS BOIPOC IKCIPECC-UIACHTU(DUKAIIMH KIIETOK,
KOTOPBIM UMEET BaKHOE 3HAYCHHUE.
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MUSCLE CELLS OBTAINING IN VITRO USING BOVINE MULTIPOTENT MESENCHYMAL
STEM CELLS (MMSC)

Rogov I.A., Volkova I.M.
Moscow State University of Applied Biotechnology 109316, Moscow, 33, Talalikhina

By U.S. Census Bureau, International Data Base, August 2006 the world’s population is thought to
reach 9 billion by 2040 and 11 billion by 2060. It’s predicted that the world’s need in food will increase
more than twice during the next fifty years. At the moment, there is no certainty that the modern agriculture
will be able to handle this.

Guided by modern scientific achivements, scientists from countries all over the world (the USA, the
Netherlands and others) began to work over the questions devoted to creation of alternative sources of food
products.

The purpose of this work is to get bovine muscle cells by isolation and differentiation of multipotent
mesenchymal stem cells (MMSC), to increase the biomass, closed to animal muscle tissue composition,
to study its physical and chemical parameters, and to develop recommendations for further work in this
direction. The biomass properties were studied, the amino acid composition was determined, electrophoresis,
PCR were made, which reveal the identity of derived biomass to muscle tissue composition. Our further
analysis will be dedicated to creating different compositions with fat and connective tissues.

Bovine MMSCs were isolated from calf marrow and hypoderm, the analysis of the surface antigen
expression was made, the potency of these cells in vitro to the differentiation was studied, including in
muscle tissue cells.

It is important to mention that the experiments do not include gene modifications. The crucial point of
the delivered task is the express-identification question, which is very significant for us.
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AKTUBHOCTDBb U KHHETHUKA KATAJIMTUYECKOI'O CYBCTPATA HA OCHOBE
WHYJIA3BI, IMMOBUJIN30BAHHOM HA HAHOTPYBKAX M3 JIBYOKMCH TUTAHA

T'ony0eB B.H., Tepe3a biaanko AxBapano, 2Kuakos A.U.
Universitat de Girona, Spain, Mockosckuii [ocyoapcmeennviil Ynusepcumem Texnonoauii u Ynpasenenus,
109004, Mockea, yn.3emnsnoti ean, 0. 73

B nocneanee Bpemsi 0coOyr0 akTyalbHOCTh MPHOOPENIO HCMOIb30BAHHE HAHOMATEpUAIOB st
co3laHus (PYHKUIMOHAJIBHBIX MaTepHUajioB U OMOPEaKTOPOB HOBOTo MokoyieHus. MMmoOunmu3anus, Kak
METOJ 3aKperuieHnss OM0areHToB Ha HEMOABMYKHON MaTpHlle, HTMPOKO UCIIONIB3YETCs B HAYKE M TEXHOJIOTUU
JUTSL CO3ZIaHMSI BBICOKOUYBCTBUTENIBHBIX CEHCOPOB U MPOMBIIIJICHHBIX KaTalu3aTOPOB.

B llenTpe OHOTEXHOIOTMYECKUX HCCIEIOBAaHUI YHUBEpPCHTETa OBUIO M3Yy4YeHO IMOBEIEHUE
HaHOKaTaJUTHYeCKoro  cybOcTpara, copMupoBaHHOro w3  wWHYIa3el  (2,1-09ta-/[-dpykran-
dbpykraHoruaponasbl) rpuda Aspergillus candidus, mmMMoOMIM30BaHHONW HAa HAHOTPYOKaX W3 JBYOKHUCH
tutaHa. Haznauenue cyocrpara — (hepMEHTATUBHBIN THAPOIN3 UHYIUHA 10 GPYKTO3bI B MPOMBIIIIIEHHOM
peakTope KOJIOHOYHOrO Tuma. JlaHHas pPa3sHOBUIHOCTh MHYJA3bl CIEUU(DUUECKH THIPOIU3YET
09Ta-2,1- cBsi3u MHynMMHAa 10 (PYKTO3bI B Oo0jiee MSATKUX YCIOBHSIX IO CPaBHEHUIO C KHCIOTHBIM
THJIPOJIN30M, TPEOYIOUIMM 3HAYUTENHHOM KOHILIEHTpAallMM MOHOB BOJOPOJa, BBICOKOM TemmepaTypbl U
MPUMEHEHUs KHUCJIOTOYCTOMUMBOro obopynoBanus. HanoTpyOku u3 AByokHcH THTaHa (HOPMUPOBAIUCH
MPOAOJDKUTENBHBIM aHOAMPOBAHUEM B CIAOBIX pAcTBOpax IUIABUKOBOW KHCIOTHI MOJA BO3JACHCTBHEM
MEPEMEHHOTO HaIPsKEHUs Ha MPEeIBApUTENIbHO BHIPAIIEHHBIX HA MOIOKKE U3 TUTAHA IJICHOK JIBYOKHCH.
OnTumanbHON OCHOBOW I MMMOOWIIM30BAaHHOW MHYNa3bl SBISUIMCH TpyOdaThle HAHOCTPYKTYPBI C
nuaMeTpoM HaHOTpyOok 50-100 HM. DTOT pasmep HaHOTPYOOK OKaszajcs HauOoJiee ONTUMAJIBHBIM IS
peanuzaiii HaHOOHOTEXHOJIOTHUECKOTO Mpoliecca Kak B IJIaHE IMMOOMIN3auu (hepMeHTa, Tak U Ha ero
COJIEpKaHUM B cyOcTpare U KaTaIUTUYECKONH aKTUBHOCTH.

Hamu ycTaHOBIIEHO, 4TO T€PMOCTAOMIBHOCTh MMMOOHMIM30BAaHHOM WHYNA3bl KaKk MPU MPUMEHEHUU
HAHOTPYOOK, TaK U HAa OOBIYHBIX HOCHUTENSX, 3HAUUTEIHHO BHINIE MO CPaBHEHHIO cO cBOOOaHOU. [Ipu
ATOM MaKCHUMYyM KatanuTudeckoit aktuBHOCTH (80-85%0 mposiBisieTcst B 6ojiee HIMPOKOM TeMIIEpaTypPHOM
WHTEpBAJe, B YaCTHOCTH, JIGXKHT B npeaenax 75-80 °C.

3aBucuUMOCTh OT pH akTMBHOCTM HMHYNa3bl, UMMOOWIM30BAHHON Ha HAHOTPYOKaxX M Ha OOBIYHBIX
HOCHUTENSAX, OTIUYaeTcs eule Ooyiee CyIIECTBEHHO. MAaKCHUMYyMbl KaTaJIUTUYECKOW aKTHBHOCTHU IIHPE B
3-4 pa3a u CIBUHYTHI B CTOPOHY OoJiee BbICOKUX 3HaueHUi pH. D10 00bsICHSIETCS TEM, UTO CTPYKTYpPHBIE
HAHOTPYOKH KaTallh3aropa MMEIOT OoJiee M30BITOYHBIN MOBEPXHOCTHBIM XMMHUYECKHH MOTEHLHMAT IO
CPaBHEHMIO C IUIOCKOW MOBEPXHOCTHIO OOBIYHOTO HOCUTENSI, B pEe3yJbTaTe YEero CHUXKAETCS IHEPIHs
AKTUBAIIMU KaTaIMTUYECKUX PEAKLIUH.

YCTaHOBIIEHO, UTO KaTAIUTUYECKasi aKTUBHOCTH CyOCTpaTa Py UCTIOIb30BAHUS B PEAKTOPE KOJIOHOYHOTO
TUTIA MPAKTUYECKU HE MeHseTcs npu 70-KpaTHOM MEPUOJUYECKOM IMPOBEICHUH OMOTEXHOIOTUYECKOTO
mpolecca, 4To JIeiaeT Jerko OCyIeCTBUMOI aBTOMAaTU3aIMIO0 TEXHOJIOTHYECKOTO MpoLecca.

C nomolrpio mpeodpa3oBaHus KPUBBIX 3aBUCUMOCTH CKOPOCTH PEAKIIMI OT KOHIIEHTpaluu cyocTpara
ObUIM ONpPEENEHBl KAKYIIUECS 3HAYEHUsT KOHCTaHThl Muxasnuca K u MakcumanbHOM ckopoctd Vo
peaKkLnu FUIPOTIN3a MHYITHHA TSI UCCIIEAYEMBIX CyOCTpaTOB HHYJA3bl, IMMOOMIN30BaHHOM Ha HAHOTPYOKax
JIBYOKHCH THTaHa. IMMOOUIM3aIus B 3TOM Cllydae, Kak U CJIeI0BaJIO OKHUAATh, MPUBOIUT K YBEIUYECHUIO
3HAYeHUN KOHCTAHThI MHXadiauca U YMEHBIICHHIO MaKCUMAJIbHON CKOPOCTH PEeakiuu MO CPaBHEHHUIO C
HaTUBHBIM (pepmeHTOM. OJTHAKO MO YMCTO KMHETUYECKUM IMOKa3aTesiiM OMOTEXHOIOTHUECKOTo mpoliecca
HaHOCYOCTpaT HaMHOTO OJIMKEe K HATUBHOM MHYJa3€e, YeM He HOHOKAaTAIUTUYECKHUE MaTepHallbl.

Takum o00pa3oM, CpaBHHUTEIbHBIA aHAIM3 3HAYEHUH AKTUBHOCTH M KHWHETHYECKHX IapamMeTpoB
CyOCTpaTOB NOTYYEHHBIX TyTEM HMMMOOWIM3AIIMY HHYJIa3bl HA HAHOTPYOKax U3 IByOKH TUTAHA, TOKA3bIBAIOT
UX MPEUMYIIECTBO KaK ¢ TOUYKU 3PEHUs aKTUBHOCTH, KWHETUYECKUX MMapaMETPOB, CPOKA CIYKObI U MHBIX
AKCILTYaTallMOHHBIX XapaKTEPUCTUK HAHOOMOPEAKTOPOB.

VI Moscow International Congress BIOTECHNOLOGY: STATE OF THE ART & PROSPECT OF DEVELOPMENT March 21 - 25, 2011 157

@



| ®

4
Bzo CEHLMA 7 | | BHOTEXHOJIOTMS! M MULLIA NS HU3HM
_ TEXHONOTIUU

ACTIVITY AND KINETICS OF CATALYST SUBSTRATE ON BASIS OF INULASE
IMMOBILIZED ON TITANIUM DIOXIDE NANOTUBES

Golubev V.N.,Teresa Blanco Advarado, Zhidkov A.I.
Universitat de Girona, Spain, Moscow State University for Technology and Management,
109004, Moscow, Zemlyanoy val str., building 73

In these latter days use of nanomaterials in production of advanced functional materials and fermenters
is of great urgency. Immobilization as technique for fixing biological agents on stationary matrix is widely
used in science and technologies to develop sophisticated sensors and industrial catalysts.

In Biotechnological Research Centre of the University study of behavior of nanocatalyst substrate
composed of inulase (2,1-B-D-fructan-fructanohydrolase) of Aspergillus candidus fungi immobilized on
titanium dioxide nanotubes was held. Function of the substrate is to perform enzymatic hydrolysis of
inuline into fructose in production reactor of columnar type. This type of inulase hydrolyzes -2,1- bonds
of inuline to fructose inherently in more mild conditions than in acid hydrolysis that requires considerable
concentration of hydronium, high temperature and acid-resistant facilities. Titanium dioxide nanotubes
were formed by continuous anodizing process in dilute solution of fluohydric acid under alternating voltage
on dioxide films fore-grown on titanium carrying base. Tube nanostructures of nanotube diameter 50-100
nm were the optimum base for immobilized inulase. Such dimensions of nanotubes appeared to be the most
optimum to perform nanobiotechnological process in terms of enzyme immobilization as well as enzyme
concentration in substrate and catalytic activity.

It was found that heat stability of immobilized inulase both with use of nanotubes and ususal carrying
agents is considerably higher as compared to that free. In addition, catalytic activity maximum point (80-
85%) occurs in wider temperature range, particularly in range of 75-80 °C.

Characteristics of activity of inulase immobilized on nanotubes and usual carrying agents in relation
to pH is significantly different. Maximum peaks of catalytic activity are 3-4 times wider and is offset to
the side of higher pH values. This is because structural nanotubes of catalyst have more excessive surface
chemical potential than flat surface of usual carrying agent whereby activation energy of catalytic reactions
decreases.

It is found that catalytic activity of substrate used in reactor of columnar type does not change practically
in 70-times repeated biotechnological process that makes possible to perform technological-process
automation easily.

By transforming the reaction rate-substrate concentration curve the apparent values of Michaelis
constant K and maximum rate V__of inuline hydrolytic splitting reaction were defined for the studied
substrates of inulase immobilized on titanium dioxide nanotubes. In this case immobilization expectedly
leads to increase of Michaelis constant value and decrease of maximum rate of reaction by contrast to
native enzyme. However, according to kinetic factors of biotechnological process the nanosubstrate is
closer to native inulase than non-nanocatalytic materials.

Accordingly, comparative analysis of values of activity and kinetic parameters of substrates prepared
through immobilization of inulase on titanium dioxide nanotubes shows its benefits on grounds of activity,
kinetic parameters, life-span and other performance characteristics of nanobioreactors.
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MOBBIIIEHUAE BOJOCBS3BIBAIOIIEN CITIOCOBHOCTH BTOPOCOPTHOI'O MAICHOT'O
CBhIPbSI COBMECTHBIM JEMCTBUEM ®EPMEHTAIIMA U AKYCTHUYECKOM
OBPABOTKH

JManniapuyk T.H., AnpamuroBa I.I.
Mockoseckuti cocyoapcmeeHtblil yHugepcumem npukiaoHot OUOmMexHoI0cUl,

Poccus, 109316, 2. Mocksa, ya. Tananuxuna, 0. 33

W3BecTHO, 4TO NoKa3aTenpb BonocBssbiBatolleil cnocooHoctu (BCC) sBasieTcst oqHUM U3 OCHOBHBIX U
omnpezaenseT GyHKIHMOHATbHO-TEXHOIOTHYECKHE CBOMCTBA, KOTOPBIMH MOJIb3YIOTCS TEXHOJIOTH ITPU BHIOOPE
MyTel MCTIONIb30BaHMS MSCHOTO CBIPhs, a TAK)KE TPU BBIOOPE METOJI0B BO3ACHUCTBHUS HA MSICHYIO CHCTEMY
(OnoxumMuUecKux, 3MEKTPoPU3NUecKnX, MexaHnueckux u ap.). M3sectHo taxxke, utro BCC KMBOTHBIX
TKaHEH 3aBHCHUT, IJIAaBHBIM 00pa30M, OT CBOMCTB U COCTOSTHUS OSJIKOBBIX BEIIECTB.

BaxHBIM TEXHOJIOTHYECKUM PUEMOM, MTO3BOJISIIOIINUM YIYUYIIUTh KAYECTBO U PACIIMPUTH ACCOPTUMEHT
MSICHBIX TIPOJTYKTOB, SIBJISICTCS IPUMEHEHHE (hepMeHTOB. DEepMEHTHBIC MTPeraparhl BhI3BIBAIOT TITYOOKHUN 1
OBICTPBIN TUAPOIN3 OMOTIOIMMEPOB Msica M MPUBOIAT K OTYUYEHHIO CIIEIU(PUUECcKoil 0eTKOBOM CTPYKTYPHI,
CHOCOOHOM YBEIMYHTD BBIXOJ MPOAYKTA — BAKHEHUIIIETO SKOHOMUYECKOTO MOKAa3aTessl TEXHOJIOTUIECKOTO
npouecca. [Ipumensss gomonHutenbHO K (epmeHTanmu ¢uznyeckue (GakTopbl BO3IECHCTBUS MOXHO
YCWINTH AeicTBHE (hepMeHTa.

HccnenoBanu MSICHOE CHIPbE C TMOBBIIICHHBIM COJEPYKAHUEM COCIMHHUTEIBHOM TKaHU - 00pasilbl
TOBSIIMHBI U OapaHWHBI, MOIBEPTHYThIe (pepMeHTanmu npenapatoM «lIencrH roBspkuin» 1 MoCIeayonei
aKycTU4yeckoil 00pabotke. DepMeHTALNIO MPOBOIMIIN ITyTEM BbIIEP)KUBAHUS ChIPbsI B T€UEHHE 2 + 3 4acoB
B BOJHOM pacTBope mpemapara ¢ kormenrpamueit 0,05 + 0,1%. Akyctudaeckyro 00paboTKy pOBOIWIH B
nuarnasone gactor 200 + 20 000 I'u u mpu momuHocTH <10 BT/KT.

YCTaHOBIEHO, YTO MSCHOE ChIphe, MOABEprHyToe (epmeHtamuu, obmamaer Oombineir BCC, vem
KOHTPOJBHBIN 00pa3el: roBsianHa—Ha 5 - 5,5 %, 6apannna Ha— 5,2 - 6,2 %. JlononHuTenpHast akyCTHUYECKas
00paboTKka MPUBOIUT K TOMY, 4TO y oOpasma rosawabl 3HaueHne BCC Bo3pacraer eme Ha 9 %, a y
O6apanunbsl — Ha 2%. Ckopee Bcero, 3ByK OKa3bIBaeT BIMSHHE Ha aKTMBHOCTh (DEPMEHTHBIX MpEnaparos,
KOTOPBIE B CBOIO OUEPEb BIMAIOT Ha OETIKHU, CTOCOOCTBYSI 00pa30BaHMIO HOBBIX THAPOPHIBHBIX IEHTPOB.

COMBINED EFFECT OF FERMENTATION AND ACOUSTIC TREATMENT ON MOISTURE-
BINDING CAPACITY VALUE OF SECOND-RATE OF RAW MEAT MATERIAL

Danilchuk T.N., Abdrashitova G.G.
The Moscow state university of applied biotechnology
109316, Moscow, str. Talalikhina, 33

Is known that moisture-binding capacity value is one of the main indexes and determines of functional
and technological raw material properties, which is necessary for meat technology specialist at selection
of meat raw material processing method and method of influence to meat system (biochemical, electro
physical, mechanical, etc.). It is also known that moisture-binding capacity of animal tissues mainly
depends on the properties and status of protein substances.

The using of enzymes is important technological method for improving the quality and increasing of
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meat products assortment.

Enzymatic preparations stimulate profound and rapid hydrolysis of meat biopolymers and lead to getting
a specific protein structure which can to increase important economic indicator - the product’s output. It is
possible to enhance the action of the enzyme by applying additionally to fermentation a physical treatment.

In this work was researched the meat raw material with increased content of connective tissue. Beef and
mutton samples were subjected to fermentation by preparation “Beef pepsin” and to acoustic treatment.
Fermentation was realized by storage of raw materials for 2-3 hours in aqueous solution preparation with
concentration 0.05 + 0.1%. Acoustic treatment was carried out in the frequency range 200 + 20 000 Hz and
power at < 10-9 Wt/kg. It was found that the meat raw material after fermentation has the greater moisture-
binding capacity value than the starting sample. Increasing for beef is 5-5.5 %, for sheep it is 5.2 - 6.2%.
Additional acoustic treatment results to increasing moisture-binding capacity value of beef sample else on
9%, and the for lamb sample on 2%. It is possible, the sound effects on activity of enzymatic preparations,
which then influence on the proteins, helping to formation of new hydrophilic centers.

BUOJIOI'MYECKAA HEHHOCTD JIUMIIMAOB HKPbI HEKOTOPLIX BU/1OB PbIb

Axmeposa E.A., Xam3una A.K.
@I'VIl « BHUPO», Mockea, yn. B. Kpacnocenvckas, 17

Wkpa MHOTUX BHJIOB PHIO - 3TO HE TOJIBKO JIETUKATECHBIN MPOIYKT, U3BECTHBIN 00raThIMU BKYCOBBIMU
CBOWCTBaMHM, HO U UCTOUHHUK OOJIBIIOTO KOJMYECTBA MUTATEIILHBIX BEIIECTB: OCJIKOB COaTaHCHPOBAHHBIX
[0 AMHMHOKHCJIOTHOMY COCTaBYy, JKHPOB, OOraTbIX IOJMHEHACBHIIIEHHBIMU >KUPHBIMU KHUCJIOTaMH,
KUPOPACTBOPUMBIX BUTaMHHOB A, D, E, K.

Oco0oe 3HaueHue MPEACTABIAIOT KUPHBIE KUCIOTHI, B T.4. 3CCEHIMAIbHbBIE, KOTOPbIE HOPMAIU3YIOT
KHPOBOH M XOJIECTEPUHOBBIM 00MEH, a TAKKE PEryJupyroT IpoIecchl TPOMOO0OPAa30BaHMS.

Lenb paboThI - Hccnen0BaTh )KUPHOKUCIOTHBIM COCTAB JIMITU0B UKPbI HEKOTOPBIX BHJIOB PbIO.

OOBEKTHI HCCIIEIOBAHUI: HKpa COMa, Ca3aHa, CeNIbAH, MOUBBI, TPECKH U JIETYUHX PHIO.

Mertonsl uccnenoBanuii. Jlunumael Beiensan no merony Bligh, Dyer. MertunupoBanue mpoBOIUIN
METHJIOBBIM CIIUPTOM B MIPUCYTCTBUU XJIOPUCTOTO aretuna (25%-Hblil XJIOpUCTHIN BOAOPOJ B METAHOIIE).
Kupnubie kuciotel B Buae MeTwioBbx 3hupoB (MOXKK) ananmszupoBanm Ha razoBoM xpomatorpade
C IJIAMEHHO-MOHHU3AIMOHHBIM JIETEKTOPOM Ha KBapIEBOM KamwUIApHOW KosmoHke (25m x 0.32mm X
0.25mm) co cranmonapuou ¢azori FFAP. Pa3nenenne cmecu mpoBoaWiiM B peXuMe MPOrpaMMHUPOBAHUS
temmneparypsl ot 200 10 240°C co ckopocThIO ra3a-HocuTens (a30Ta) — 2 MJI /MHH.

WNnentudukanmio KOMIIOHEHTOB OCYIIECTBIISIM HAa OCHOBE CPAaBHEHUS MOJMYYEHHBIX JAHHBIX IO
YAEPKUBAHUIO C IIPEABAPUTEIHHO PACCUMTAHHBIMYU 3HAUEHUSAMU BEJIMUUH OTHOCUTENIBHOTO YAEPKUBAHUS
U SKBHUBAJIECHTHBIX JUIMH LIETH CTaHJAPTHBIX METHUJIOBBIX A(UPOB JKUPHBIX KUCJOT, MOJYYEHHBIX IS
YKa3aHHBIX KOJIOHOK B aHAJOIMYHBIX YCIOBHAX aHanu3a. KonuuectBeHHoe cooTHomeHne MOKK
OTIpEICIISUIN C IOMOIIIbIO HHTErPaTopa 10 METOAY HOPMHUPOBAHHUS IIOMIACH.

Pesynbrarel uccienoBaHuil. JIMNuabl HMCCIETOBaHHBIX OOpa3LOB B OCHOBHOM IPEJICTaBICHBI
MOHOHEHACBIILEHHBIMU KUPHBIMU KUCIOTaMuU: 43,8% - B Tunnax MKpsel MOMBBI, 39,5-42% - B ukpe ca3aHa,
TPECKH, CeNbH, cOMa U Bcero 24,5% - B IMNUAAX UKPBI JIETYYUX PbIO; HACBIIEHHBIMU: 57% - B TUNHIaX
UKpHI JeTyunx peio, 30,5-33,8% - B nmunugax UKpbl MOMBBI, coMa, cenbau, 28,2% u 29,2% - B nunugax
MKpBl TPECKU U Ca3aHa COOTBETCTBEHHO. CaMasi BBICOKAsl J10JIS NOJMHEHACHIIICHHBIX KUPHBIX KHUCIIOT -
oko0i10 31,2% oTMedeHa B JIMNHMJAX UKPbI TPECKU M Ca3aHa, B JIMIIMJAX CEJIbJIU, COMA, MOMBBI U UKPHI
aetyuux peio - 25-26%. Hanbombias cyMMa 3CCEeHIMANIBHBIX )KUPHBIX KUCIOT OTMEUEHA B JIUMHUAX UKPBI
cazaHa — okoJ10 29%, B TUMKIaX UKPbI TPECKHU, COMA U CEJIbJIU 0OHApYkKEHO OT 22 110 24 %, B TUMUIAX UKPbI
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MOMBBI CyMMa IOJIMHEHACHIIICHHBIX JKUPHBIX KUCIOT He npeBpimana 20%. Camoe HU3K0e 3HaYEHUE 3TOTO
MOKa3aTells B JIMMUIAX UKPBI JeTy4dnX poiO - 10 2%. [locienHnue npenctaBieHbl B OCHOBHOM JIMHOJIEBOM
KHUCJIOTOM, COJIepKaHue KOTOpor AocTuraer 29% B IUNuAax UKPhl Ca3aHa, B JUIHUIAX UKPbl OCTAIbHBIX
BUJIOB pBIO cocTaBisieT okoo 23%, 3a HCKIFOYEHUEM JIUITUA0B UKPBI JTETY4YHX PbIO - okoio 1,5%.

bonbioe conepkaHue MONMHEHACHIIIEHHBIX JKUPHBIX KHCIOT, B TOM YHCIJIE JIMHOJIEBOM KHUCIIOTHI
CBUJICTEIILCTBYET O BBICOKOM OHMONOTMYECKON IEHHOCTH IUMUAOB HKpbl. CleayeT OTMETUTh, YTO
HCCJIEJIOBAHHbIE 00PA31bl JUMUA0B PHIO COMOCTABUMBI MO )KUPHOKHUCIOTHOMY COCTaBY, 38 UCKIIOUEHUEM
00pa3110B UKPBI JIETYYUX PHIO, B TUMHIAX KOTOPBIX COIEP KAHNE HACBIIIIEHHBIX JKUPHBIX KUCIIOT COCTABIISET
6onee 50%, 4To HE XapaKTEepPHO AJIs MPOOOKUHOM UKPBI PHIO.

BIOLOGICAL VALUE OF LIPIDS FISH CAVIAR

E.A. Ahmerova, A.K. Khamzina
VNIRO, Russia, 107140, Moscow, Verkhnyaya Krasnoselskaya str., 17

Caviar of many fish is not only delicious product, well-known for rich flavor properties, but also
is a source of large amounts of nutrients: proteins with balanced amino acid composition, fat rich in
polyunsaturated fatty acids, fat soluble vitamins A,D,E K.

Fatty acids are very important, including essential which normalize lipid and cholesterol metabolism,
also regulate the process of thrombus formation.

The aim of this work is research the fatty acid composition of the lipids of some fish caviar.

Objects of research: caviar of catfish, carp, herring, capelin, cod, and flying fish.

Methods of research. The content of total lipids was determined by the method of Bligh, Dyer.
Methylation was performed with methyl alcohol in the presence of acetyl chloride (25% hydrogen chloride
in methanol). Fatty acids as methyl esters (FAMEs) were analyzed by gas chromatography with flame
ionization detector on a quartz capillary column (25m x 0.32mm x 0.25mm) with a stationary phase of
FFAP. Separation of the mixture was carried out in programming mode, the temperature from 200 to 240 °
C at the rate of carrier gas (nitrogen) - 2 ml/min.

Identification of components were analyzed by comparison dates obtaining by retention of pre-
calculated values of the relative retention and equivalent chain lengths of standard methyl esters of fatty
acids obtained for these columns in the same conditions of analysis. The quantitative content of FAMEs
was determined using the integrator by the method of normalization areas.

Results. Lipids of the samples are mainly represented by monounsaturated fatty acids: 43,8% - in
the lipids of capelin caviar, 39,5-42% - in the caviar of carp, cod, herring, catfish and 24,5% - in the
lipids of flying fish caviar; saturated acids: 57% - in the lipids of flying fish caviar, 30,5-33,8% - in
the lipids of capelin, catfish, herring caviar, 28,2% and 29,2% - in the lipids of cod and carp caviar,
respectively. The highest amount of polyunsaturated fatty acids - about 31,2% was recorded in the
lipids of cod and carp caviar, in the lipids of herring, catfish, capelin and flying fish caviar - 25-26%.
The highest amount of essential fatty acids noted in the lipids of carp caviar - about 29%, lipids of cod,
catfish and herring caviar found from 22 to 24% in the lipids of capelin caviar amount of polyunsaturated
fatty acids does not exceed 20%. The lowest value are in the lipids of flying fish caviar - to 2%. The
latter are represented mainly linoleic acid which content reaches 29% in the lipids of carp caviar, the
lipids of caviar of other species of fish is about 23%, except lipids of flying fish caviar - about 1,5%.
The high content of polyunsaturated fatty acids, including linoleic acid indicate a high biological value of
lipids of caviar. It should be noted that lipids of researching fish caviar are comparable to the fatty acid
composition, except for caviar of flying fish, which content saturated fatty acids is more than 50%, which
is not typical for the screened caviar .
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HUHTEHCUDPUKALUSA TPOUHECCA CYIIKH ®OCOOJIMITUAHBIX KOHIIEHTPATOB
HHOACOJHEYHBIX MACEJ B POTAHIMOHHO-IVIEHOYHOM AIIITAPATE

AunTaiiyasl Carpim0ex
T'OY BIIO «Boponescckas 2ocyoapcmeenHas mexHoi02uieckas akaoemusy,
2. Boponeoic, Poccus, E-mail: sagimbek@mail.ru

[TpousBoacTBO (HOCHONMUMUIHBIX KOHILIEHTPATOB IMOJCOMHEYHBIX Maced OCYHIECTBISETCS METOIOM
THJIpATalliy, TO €CTh JO0OABJICHUEM BOJBI B MAaCJIO, TIPU 3TOM (hocdaTuibl KoaryJaupyroT B BUIE XJIONBEB U
otaenstorcs. J{s yBenMYeHus: cpoka XpaHEHUs! U YIydlleHus] KauecTBa, (POCHOMUIMUAHBIX KOHIIEHTPATOB
IIOACOJIHCYHBIX MacCel FI/I,Z[paTaLII/IOHHBIf/'I 0CaaoK I/IMGIOL[[I/II;’I, BBICOKYIO HAYaJIbHYIO BJIQKHOCTD IMOABCPTacTCs
CYLIKE IO COAEp>KaHus BiIaru B Hem MeHee 1 %.

B POTOPHO-IUICHOYHBIX  aIllaparax KHIKHC q)OC(i)OJII/IHI/II[Hble SMYJIbCUHU, B BHJAC IUJICHKU
pacrpeensioTcsd Ha MOBEPXHOCTH BHYTPEHHEH HWIMHIPUYECKON CTeHKH ammapara, ¥ HelpepbIBHO
MOABEPTaIOTCSl TypOyIM3allMid C TOMOIIBIO JKECTKUX JIOMACTEH, CMOHTHPOBAHHBIX HAa BpAIlAIOLIEMCS
potope. [Ipu moaBoIE K HUM TEIUIOTHI M OCYIIECTBICHUE YAAICHUS BIIark U3 HUX MPOUCXOIUT YBEIHUEHUE
KOHICHTpaIuU CYXHUX BCIICCTB, M3MCHCHUC INJIOTHOCTH, BA3KOCTH, IMOBCPXHOCTHOI'O HATAKCHUSA, U
TerI0(U3NUECKIX CBOUCTB KUKOU Cpefibl. DTO BIIEUET 3a OO0 yBeTHUeHHE O0IIel TONIIUHBI TUIEHKH U
TOJIIMWHBI ITIPUCTCHOYHOI'O IMOTPAHUYHOTO CJI0s, BO3paCTAHUEC TCPMHUYCCKOTO COITPOTUBJICHUA TTIJICHKH, YTO
IIPU OZHOM U TOM K€ Y/IeJIbHOM TEIJIOBOM MOTOKE BEJET K YMEHBIICHHIO K03 (pHIlMeHTa TerI00TIauu Ipu
CYIIKE.

Jlna BeicymuBanus (pochonunuaHoi dMYNIbCUU TpeNiaraeTcsi TOPU30HTATIbHBIA IHMIMHAPUYECKUN
POTaLMOHHO-IUIEHOUHBIH anmnapar, Coep Kalluil IUINHAPUIECKUI KOPITYC ¢ KPbIIIKaMH1, 000rpeBacMbIMU
CTEHKaMH U CeMapalMoHHON KaMmepoil. Amnmapar umeeT marpyOKu AJis MOABOAA M OTBOAA Mapa, BBOJA
HCXOOHOTO IMPOAYKTA W YAAJICHUA €TI0 KOHICHTpAra, a TAKKE MOACOCIMHCHUSA K BaKYYMHOfI CHUCTEMEC.
BHyTpu kopryca pa3melieH U 3aKperieH Ha BajlaX ¢ MOMOIIBI0 TMCKOB Nep(oprpoBaHHBINA POTOp, Ha
HapYKHOU MOBEPXHOCTH KOTOPOTO PACTIONOKEH ITOJIBII OapabaH co 3B€31000pa3HBIM CEYCHHEM, BEPIITHHBI
KOTOpPOTO SIBJISIFOTCSI €r0 JIONMACTSAMH, @ €r0 KPOMKH MO BCEH CBOEHl UIMHE pacHoJIOkKEHbI MapaljielibHO
oOpa3yoliell BHyTpEeHHENW NMOBEPXHOCTH LMJIMHAPUYECKOTO KOpITyca ¢ MOCTOSHHBIM 3a30poM. Jlomactu
poTOopa UMEIOT BUHTOOOPA3HBIM M MPSMOTUHEHHBIA yYacTKU, OTAENIEHHBIE IPYr OT Jpyra Mo BBICOTE
JIOTIACTH MEPETrOPOIKOIA.

Cymika hochonunuaHpix KOHIEHTPATOB MOJICOTHEYHBIX Macesl Ha JaHHOM ariapare HEempephbIBHOTO
I[Cf/iCTBHSI MO3BOJIACT IMOJTYYUTDH KOHEUHBIHN MPOAYKT C BEHICOKMMHU Ka4Y€CTBCHHBIMU IMOKA3aTCIAAMU.

INTENSIFICATION OF THE DRYING PROCESS OF PHOSPHOLIPID CONCENTRATES OF
SUNFLOWER OILS IN A ROTARY-FILM APPARATUS

Altaiuly Sagymbek
Voronezh state technological academy,
Voronezh, Russia, E-mail: sagimbek@mail.ru

Production of phospholipid sunflower oils concentrates by the method of hydration, ie the by addition
of water in to oil, the phosphatides coagulating in the form of flakes and separating. To increase the keeping
time and to improve the quality of phospholipid concentrates of sunflower oils hydration sediment having,
a high initial moisture content is to be dried up to a moisture content of less than 1% in it.

In the rotary-film apparatus, liquid phospholipid emulsions as a film distribute on the surface of the inner
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cylindrical wall of the apparatus, and are being continuously subjected to turbulence using of rigid blades,
mounted on a rotating rotor. When being, brought heat and removing moisture from them an increase in
the concentration of solids, the change in density, viscosity, surface tension, and thermal properties of the
liquid medium take place. This results in the increase in the total film thickness and the thickness of the
wall boundary layer, the increase of thermal resistance of the film, which leads to decrease of heat transfer
index same specific heat flux decreases during drying at the same specific heat flow.

To dry phospholipid emulsion a horizontal cylindrical rotary-film apparatus, is proposed that consists
of a cylindrical body with lids, heated walls and a separating chamber. The device has connections for the
supply and removal of steam, entering the original product and removing of its concentrate, as well as
connection to a vacuum system. Inside the case a perforated rotor is placed and fixed on the shafts with
discs, on the outer surface of rotor there is a hollow drum with star-shaped cross section, whose vertices are
its fins, and its edge over its entire length are parallel to the generating of the inner surface of the cylindrical
body with a constant gap. Rotor blades have are helical and straight sections, separated by a vertical blade
baffle.

Drying of phospholipid concentrates of sunflower oils in this of continuous action device gives the final
product with high quality characteristics.

BO/IHBIE BUOJIOT'MYECKHUE PECYPCBHI - IEPCIIEKTUBHOE CBIPBE JIJIsI MUIIIEBO
1 MOPCKOM BUOTEXHOJIOT A

Angproxuna E.H., Aopamosa JI.C., 'epmynckas B.B.
QI'VII « BHUPO», 107140, Mocksa, yn. B. Kpachocenvckas, 0. 17

Ha cerogusimHuii JeHb MCHONb30BAHHE OHMOTEXHOJIOIMYECKHX IPOLECCOB MPU KOMIUIEKCHON
nepepaboTKe BOJHBIX OMOPECYPCOB MO3BOJISIET CO3/1aBATh HOBBIE BUIbI ITUIIIEBBIX, KOPMOBBIX, MEJTUIIMHCKUX,
KOCMETHYECKHX U TEXHUYECKUX NpoaykToB. Cpeau HHUX OCOOYI0 poOjb HUrparoT (yHKIHOHAIbHbIE
MUIIEBBIE TPOAYKTHI U OuoNorndecku-akTuBHbIe 100aBkU (BAJl) u3 HEpHIOHBIX OOBEKTOB MPOMBICTA U
OTXOJI0B OT ITPOU3BOCTBA MUIIEBOM NMpoaykiuu. Hanbonee n3BeCTHBIMU SBISIOTCS TUAPOJIN3ATH U3 Msica
panaHbl U MUJUN, KOTOPbIE XapaKTEPU3YIOTCs BHICOKUM COJIEPKaHUEM Psiia HE3aMEHUMBIX aMHUHOKHCIIOT,
MIPUCYTCTBUEM OJIUTO-NENTUAOB, MAaKpO- M MHMKPO3JIEMEHTOB, MOHOHEHACHIIICHHBIX >KUPHBIX KHUCIIOT,
TaypuHa U MelaHouAUHOB. CylleCcTBYIOIIME B HACTOSALIEE BPEMs TEXHOJIOTMU KHCIOTHOIO TMAPOJIU3a
MIPUBOJAT K BBICOKOMY COJIEP’KAHUIO B KOHEUHBIX IPOYKTaX HEOPraHWYECKUX COJIEH, YTO OTPULIATEIBHO
CKa3bpIBACTCS HA OPraHOJICNITMYECKUX CBOMCTBAX mpernaparoB. DepMEHTATUBHBIM TUAPOIU3 B BOJHOMU
cpene 0e3 MCHOIb30BAHMS KHCIOTHI MO3BOJIAET MOITYYUTh MPOAYKT, KOTOPBIA COAEPKUT MUHUMAJIbHOE
KOJINYECTBO HEOPraHUYECKUX COJIEH. TeCTUPOBAaHKE PASUO3ALIUTHON U TEMOCTUMYIUPYIOLIEH aKTUBHOCTH
B ONBITaX Ha MBIIIAX MOATBEPAMIIO BEICOKOE T€MOCTUMYIIHpYIOLIEee AecTBHE (epMEHTOIN3ATOB U3 Msica
MUJIMH, YTO CBUJETEIBCTBYET O MEPCIEKTUBHOCTU MX HMCIIOIb30BAHUS B COCTABE JICUCOHBIX MPOIYKTOB.
[TonmyueHsl 1aHHBIE O MEPCIEKTUBHOCTU UCIIOJIb30BaHUS (DEPMEHTHOrO Ipernapara U3 remnarornaHkpeaca
KaM4aTcKOTo Kpaba Ui MOJY4YeHHUS THAPOIU3AaTOB U3 MOJOK JIOCOCEBBIX PBIO C BBICOKUM BBIXOJOM
HU3KOMOJIEKYJISIPHBIX IIENTUAOB.

PanroHanbHOM U BRICOKOTEXHOJOTUYHON 3aMEHOUN THIPOIU3Y SBISIETCS TEXHOJIOTHUSI Oe3peareHTHOro
JI€3UHTETPALlOHHOTO U3MENIBYECHHUS], T.K. IPH ITOM OTCYT-CTBYIOT CJEIYIOIINE HENOCTATKU: CPABHUTEIBHO
MEJUIEHHOE TE€YEHUE IMAPOIIN3a U BOBMOXKHOCTb MOMAIaHUsI B TUAPOJIU3AT POIYKTOB PACIICTIIEHUS CAMUX
MPOTEO-JINTUUECKUX (DEPMEHTOB U Pa3IMYHBIX OakTepuid ((pepMEHTATUBHBIA THIAPOIN3); IMOYTH TOTHOE
paspyllieHre UCTeHHA, IIUCTHUHA U apTUHUHA (LIEJIOYHON THAPOJIN3); TOPhKUN BKYC U OOpa3oBaHHE B
npouecce HeWTpalv3allMd HATPUEBOM COJIM, MOYTH TMOJHOE pas3pylleHHe TpUnTo(aHa U YaCTUUHOE
LMCTHHA U METUOHUHA (KUCIOTHBIN THAPOIIN3).
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AQUATIC LIVING RESOURCES - PERSPECTIVE RAW MATERIAL FOR FOOD AND
MARINE BIOTECHNOLOGY

Andryukhina E.N., Abrmova L.S., Gershunskaya V.V.
FSUE “VNIRO”, 107140, Moscow, V. Krasnoselskaya str., 17

The use of biotechnology for complex processing of aquatic living resources can create new kinds
of food, feed, medical, cosmetic and technical products. A special role now plays functional foods and
biologically-active additives (BAA) from invertebrates and waste of food production. The most famous
are the hydrolysates from rapana and mussels, which are characterized by a high content of essential amino
acids, the presence of oligo-peptides, macro-and micronutrients, monounsaturated fatty acids, taurine
and melanoidins. The current technology of acid hydrolysis leads to high contents of inorganic salts,
which adversely affects the organoleptic properties of products. Enzymatic hydrolysis in water without
acid provides a product that contains a minimal amount of inorganic salts. Testing of radioprotective
and gemostimulating activity in mice has confirmed the high gemostimulating effect of mussel meat
fermentolizates, which indicates the prospects of their use in therapeutic products. The application of
enzyme preparation from the hepatopancreas of king crab to produce hydrolysates from salmon milt has
resulted in a high yield of low molecular weight peptides.

Rational and high-tech substitution for hydrolysis technology is reagentless disintegration grinding
because of freedom from the following shortcomings: relatively slow process of the hydrolysis and the
possibility of getting into the hydrolyzate of products of proteolytic enzymes digestion, and various
bacteria (enzymatic hydrolysis); almost complete destruction of cysteine, cystine, and arginine (alkaline
hydrolysis); bitter taste and occuring of sodium during the neutralization, almost complete destruction of
tryptophan and partial of cystine and methionine (acid hydrolysis).

NEPCIIEKTHUBBI CO3JIAHUSA TEXHOJIOT U, HAITPABJIEHHBIX HA
JAEKOHTAMUWHALINIO MOJIOKA

Yybaposa E.A., Kanrbaunkas O.U.
T'OY BIIO Mockogsckuii 2ocyoapcmeerHblll yHUgepcumem npukiaorHol OuomexHoaio2uu,
109316, Mockea, yn. Taranuxuna, 33

Mo10KO 1 MOJTOYHBIC MPOAYKTBEI OTHOCATCA K HE3aMCHUMBIM IMIPOAYKTAM IMUTAHUS. Onu HCIIOJIB3YIOTCA
1pH MPOGUIAKTHKE U JICYEHUN MHOTUX 3a00JIeBaHUH.

MupoBoe npou3BOACTBO MOJIOKa cocTaBisieT okono 600 muH. ToHH. Poccusi 3aHMMaeT 4eTrBepToe
MECTO TI0 ITPOM3BOICTBY MOJIOKa B Mupe. OHaKO TMPOU3BOJCTBO MOJIOKA B CTpAaHE HHMXKE pallMOHATBHON
(pusmonornyeckoit) HOpMbI MOTpeOICHUS HA TylTy HaceneHus. [Ipu sTom olree Mponu3BOICTBO CHIPOTO
Mosoka B Poccun B roxt coctasisiet 32 MITH. TOHH, @ 7 MJIH. TOHH (B TIepecdeTe Ha chlpoe Moioko) Poccnst
HUMIIOPTUPYCT. B MOCJIACAHUC TOJibl HaAMCTWJIACh TCHACHIHA Ha YBCIUYCHUC HOTp€6J'ICHI/IH MOJIOKa Hu
MOJIOYHBIX IPOAYKTOB B Poccum.

HCHOCT&TOK COOCTBEHHOTO ChIpbs MPHUBOAUT K HGO6XOHI/IMOCTI/I YBCIUYCHUA 3aKYIIKH UMIIOPTHOTO
CBIPBS ¥ TOTOBBIX TIPOIYKTOB.

Ecmu u3 ctpan OmwkHero 3apy0exbst 1o OOJbIIed YacTH MMIIOPTHPYETCS ChIphE, TO M3 APYTHX
CTpaH Hapsay ¢ chlpbeM Poccus 3aKyIaeT ¥ rOTOBBIE IPOAYKTHI, KOTOPBIE TOIBEPIralOTCs SKCIIEPTH3E U
CTaHJAPTHU3AIMH B COOTBETCTBUH C POCCHICKUM 3aKOHOATEIbCTBOM.

TpeGoBanust 0€30MACHOCTH MOJIOKA U MOJIOYHBIX MPOXYKTOB B PD M Opyrux crpaHax CymIeCTBEHHO
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pasHaTcs. Hanpumep, MOJIOKO-ChIpbE, KOTOPOE COIEPKUT AHTUOMOTUKH, B POCCHM MOIEKUT yTHIIN3ALIUY,
a B crpaHax EC, ¢ nomnpaskoil Ha IIJIK, rogHo k panpHelinmemy ucnoib3oBaHHio. (Cle0BaTeNbHO,
€CJIi U3 KOHTaMMHUPOBAaHHOI'O ChIPbSl BO3MOMKHO IOJYYHMTh IIPOIYKT CBOOOIHBIA OT aHTUMHKPOOHBIX
areHToB (IyTeM TEXHOJOTHMUYECKUX ONepanuil uiu pa30aBiIeHUs HEKOHTAMHHHUPOBAHHBIM CHIPHEM), TO
HEOOX0IMMO CO3/1aBaTh COOCTBEHHBIE pecypcocOeperare TEXHOIOIUN IPOU3BOJICTBA, HAIIPABICHHBIE
Ha JICKOHTAMUHALIMIO MOJIOYHOTO CHIPbS U MPOU3BOJCTBO MPOIYKTOB, COOTBETCTBYIOIINUX TPEOOBAHHIM
POCCUICKOTO 3aKOHO/IATEIbCTBA.

PROSPECTS OF CREATING TECHNOLOGIES TO DECONTAMINATE MILK

Chubarova E.A. Kalnitskaya O.I.
Moscow State University of applied biotechnology
33, Talalihina Str,, 109316, Moscow, Russia

Milk and dairy products are an indispensable food. They are used for prevention and treatment of many
diseases.

World production of milk is about 600 million tons. Russia is the fourth largest producer of milk in
the world. However, milk production in the country following a rational (physiological) consumption per
person. The total production of raw milk in Russia a year is 32 million tones and 7 million tons (in terms of
raw milk) Russia imports. In recent years a tendency to increase consumption of milk and dairy products
in Russia.

Lack of own raw materials makes it necessary to increase purchases of imported raw materials and
finished products.

Russia buys the finished products and then experts and standardize it in accordance with Russian
legislation.

The security requirements of milk and dairy products in Russia and other countries are very different.
For example, milk, raw material that contains antibiotics in Russia must be disposed of, and in the EU is
ready for further use.

The main purpose — to create their own resource-saving technologies. These technologies allow the use
of contaminated raw milk and receive a safe finished product.

WHTEHCUDUKAIIUAA TPOPAIIIMBAHUA 3EPHA ITPU BO3JIECTBUU NIEPEMEHHOT' O
TOKA IMOBBIINIEHHOM YACTOTbBI

Janniabayk T.H.
Mocxkosckuii 2ocyoapcmeennwviil yHugepcumen npukiaoHou 6uomexHoio2uu,
Poccus, 109316, . Mocksa, yn. Taranuxuna, 0. 33

B mocnemanue roapl pe3ko BO3pocia MOTPEOHOCTh HACENCHUS B MPOMYKTaX, M3TOTABIUBACMBIX U3
MIPOPAIIEHHOTO 3€pHA: HAIUTKU OpOoXXKeHUs (MHBO, KBAC), MPOAYKTHI JIEYCOHO-IPOPUIAKTHIECKOTO
MUTaHUS, JIE4eOHO-KOCMETHYECKUE CPECTBA. B ATOM CBSI3U MOMCK HKOJIOTHYECKH 0€30IMacHBIX CIIOCO00B
MHTCHCU(UKAIMN ITPOPALTUBAHUS 3epHA SBIISIETCS OJHON M3 aKTyalbHBIX 3a1ad4. Jyist 3TuX meneil MoKHO
UCIIOJIb30BaTh HU3KOMHTEHCHUBHBIE (H3MuecKue (HaKTOpPbl BO3ACHCTBHS, MMEIONIME TaK HA3bIBAEMBIH
«3(pdexT OMOoNIOrHIecKoro ACHCTBUA», OIHUM M3 KOTOPBIX SIBISETCS 00pabOTKa CBIPOM MacChl 3epHaA
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JNIEKTPOKOHTAKTHBIM CcIOocO00M. CKOpPOCTBIO pOCTAa M Kaue€CTBOM IOJIYYEHHBIX HPOPOCTKOB MOXKHO
yIpaBIIATh, CO37aBas ONTHMAJbHOE BpPEMs HAXOXKACHUS 3€PHOBOK IO CJIOEM BOJbl Ha HAyaJbHOU
CTaJMM palleHUs] U MPOIycKasl yepe3 3€pHOBKH MEPEMEHHBIH TOK C ONpPEEJICHHBIMU IapaMeTpamMH Ha
HOCTIeTYIOIIUX CTaAUAX IPOPALMUBAHUS.

Takum criocobom 00padaThiBJIM SYMEHB B LESIX MHTCHCHU(DUKAIIMKA TPOPAIUBAHUS €r0 Ha COJIOJ.
JU1s mpoBeAICHNUS SKCIIEPUMEHTOB HCTIOIB30BANIN SIUMEHH C PA3JIMYHBIM YPOBHEM BCXoxecTH. Ornpenesnsim
CKOpPOCTb POCTa KOpHS, CIIOCOOHOCTh IPOPACTAaHHUS, aKTUBHOCTb OCHOBHBIX TPYMIl THIPOJIUTUYECKUX
¢depmenToB. MormmHocTs Bo3aeilicTBus He mnpesbimana 10* — 10° Br/kr. Ilpum wucnonb3oBaHuU
3JIEKTPOKOHTAKTHOTO SHEPTOIO/IBO/Ia MOYKET HAOIIOAAThCA ABJICHUE SJIEKTPOJIM3a B 30HE KOHTAKTa IPOAYKT
- BJIEKTPOJ, JaXe MPU UCIOJIb30BAaHUU 00PAOOTKU MHIEBOTO ChIPbsl IEPEMEHHBIM TOKOM C JOCTAaTOYHO
BbICOKOW yacToTo (=9 + 12 k['11). B 3T0 CBsI3M 00pabOTKY BIIaXKHOM 3€PHOBOM MACChI TIEPEMEHHBIM TOKOM
ocymecTBisuy pu £>12 kI, 4T0 MO3BOIMIIO COKPATUTh BpeMs npopamuBanus 3epHa 32 - 39% u, B Toxe
Bpemsi, n30exarb o0pa3oBaHMsI HEHYKHBIX MPOIYKTOB I'MApOoan3a. bbuin momydeHsl IPOPOCTKU SUMEHS
C MaKCHMAJIbHBIM COJEPKAHUEM aKTUBHOI'O KOMILJIEKCa (PEPMEHTOB MPH COXPAHEHUH BCEX MPEUMYIIECTB
IPOPOCIIETo 3epHa (KOMIUIEKC BUTAMUHOB, MUILEBBIX BOJOKOH, MUHEPAJIbHBIX COJIEH, CaXapoB U JPYTUX
IUTATENIbHBIX BELIECTB) U MPU ONTUMAJIbHOM BPEMEHHU IPOBEICHHS TEXHOJIOTHUECKUX OTEepaIvid.

INTENSIFICATION OF GRAIN GERMINATION AT INFLUENCE OF AN ALTERNATING
CURRENT OF THE RAISED FREQUENCY

Danilchuk T.N.
The Moscow state university of applied biotechnology
109316, Moscow, str. Talalikhina, 33

Last years the requirement of the population for the products made of let germinate grain has sharply
increased: fermentation drinks (beer, kvass), products of a treatment-and-prophylactic food, medical-
cosmetic means. Thereupon search of ecologically safe ways of an intensification of grain germination is
one of actual problems. For these purposes it is possible to use the low intense physical factors of treatment
having so-called “effect of biological action”, one of which is treatment of damp grain mass by electro
contact way. Growth rate and quality of the received sprouts can be operated, creating optimum time
of a finding of grain under a sheet of water at an initial stage of cultivation and passing through grain an
alternating current with certain parameters at the subsequent stages of cultivation.

In such a way carry out the treatment of barley for purpose of an intensification of it cultivation on malt.
For carrying out of experiments used barley with various level of germinating ability. Defined growth rate
of a root, ability of germination and activity of the basic groups of hydrolytic enzymes. Power of influence
didn’t exceed 10 + 10° Wt/kg. At use of an electro contact power supply the phenomenon electrolysis in
a zone of contact a product - an electrode, even can be observed at use of processing of food raw materials
by an alternating current with enough high frequency (f = 9 + 12 kHz). Thereupon processing of damp
grain weight by an alternating current carried out at f > 12 kHz that has allowed reducing time of grain
germination on 32 - 39 % and, during too timing, to avoid formation of unnecessary products of hydrolysis.
Sprouts of barley with the maximum maintenance of an active complex of enzymes have been received
at preservation of all advantages of the sprouted grain (a complex of vitamins, food fibers, mineral salts,
sugars and other nutrients) and at optimum time of carrying out of technological operations.
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BUOXUMHWYECKHUE ¥ ®U3NOJIOTMYECKUE CBOMCTBA MOJIOYHOKHUCIBIX
BAKTEPHU, BBIJEJEHHBIX U3 KUCJIOMOJIOYHBIX TPOJIYKTOB MOHI'OJIUU

Coga parapmaa, LPHAIIXYY IHXTYYI

Hncmumym nuwesoil unoicenepuu u ouomexnonocuu npu MI'VHT,
Mowneonus, 2. Yaaanbaamap-13, n/a-503

E-mail: delgermaa_sovd@yahoo.com

DepMEHTUPOBAHHBIE MOJIOYHBIE IPOAYKTHI SIBIISIFOTCSI HEOTHEMIJIEMOM YacTh0 MOHIOJILCKOTO HACIEAUs
¥ IMEIOT OO0JTBIIIOE COIIMANTBHOE, PEIUTHO3HOE, KYJIBTYPHOE U JIKAPCTBEHHOE 3HAYECHUE U pa3padaThIBaINCh
B T€UEHHUE JUIUTEIbHOTO neproaa. OaHol u3 Hanboee BaXHbIX TPYII KHUCIOTOOOpasytolux 0akTepuil B
IUILEBON MPOMBIIUIEHHOCTH SIBJIIETCS IPYIIa MOJOYHOKUCIBIX OAaKTepui, KOTOPbIE UCIOIb3YIOTCS MIPU
IPOM3BOJICTBE 3aKBACKM JUIsl MOJIOYHOM NPOAYKIMU. B Xo/e uccnenoBanuii, KoTopbie ObUIM IPOBEICHBI B
MHUKPOOHOJIOTHYECKOM TaOOpaTOPUK HALIeH ILIKOJIbI, C HAMH BBIOPAHBI KYJIBTYPbl MOJIOYHOKHUCIIBIX OaKTepHii
U3 MOJIOYHBIX ITPOLYKTOB. OTOOpaHHBIE ITAMMbI MOJIOYHOKHUCIIBIX OaKTepHil 10 CBOUM MOP(OIIOTHUECKHIM,
¢u3noIOrNuecKuM U OMOXMMHUYECKHUM CBOWCTBAM OTHOCATCA K poay Lactobacillus wn Streptococcus.
Pesynbrarhl pa3anyHbIX OMOXMMHYECKUX, MOP(HOJOTHUECKUAX HCIBITAHUN TOKa3ai, YTO BCE IITAMMBI,
BbIJIEJICHHBIE U3 MOJIOYHBIX MPOIYKTOB IPaMIIOIOKUTEIbHbIEC, HENOJABUKHbBIC, OJUH U3 HUX SBISETCS
KOKKOBOM (pOpMO#i, a APyToil MasouKOBUIHON C Pa3IuvYHBIMU pazMepamu. L. bulgaricus GpepMeHTHPYIOT
IIIIOKO3Y, MAIIBTO3Y, (PPYKTO3Y, TAKTO3Y, B TO BpEMs KaK KOKKH, U3 3TUX YIJIEBOJIOB HE COPAKUBAIOT CaXapo3y.
BriOpaHHbIe KYJIBTYpbl XOPOIIO MEPEHOCAT BBHICOKHE TEMIIepaTyphbl, MOBBIIIAIOT KUCIOTHOCTh MOJIOKA 32
5 yacoB npu 60-90°C. KynbsTypbl yCTOWYUBEI K TPUCYTCTBHIO B Cpejie coiid B KOHIeHTparuu 1,5%. Taxxke
mITaMMbl 00J1aJJal0T aHTHOAKTEpHAIbHON aKTUBHOCTBIO B OTHOIIEHUU Pseudomonas aeruginosa n E.coli.
Bce BbliesieHHBIE MOJIOUHOKHCIIBIE OAKTEPUN YCTONYMBBI K OCH3WINEHULMIMHY U TeTPALUKIIMHY.

BIOCHEMICAL AND PHYSIOLOGICAL PROPERTIES OF LOCAL STRAINS LAB
ISOLATED FROM FERMENTED DAIRY PRODUCTS OF MONGOLIA

Sovd Delgermaa, doctor /Ph. D/, Tsendeekhuu Enkhtuul, doctor /Ph. D/

Food Engineering and Biotechnology school, Mongolian University of Science and Technology,
Post box-503, Ulaanbaatar-13, Mongolia

E-mail: delgermaa_sovd@yahoo.com

dug tuul@yahoo.com

Fermented dairy products are integral part of Mongolian heritage and have great social, religious,
cultural and medicinal importance and have been developed over for long period. One of the most
important groups of acid producing bacteria in the food industry is the Lactic Acid Bacteria which are
used in making starter culture for dairy products. In a course of the researches which have been carried
out in microbiological laboratory of our school, with us are selected culture of lactic acid bacteria from
dairy products. Selecting Lactic Acid Bacteria on morphological, physiological and biochemical properties
concern to genus Lactobacillus and Streptococcus. The results of different biochemical, morphological
tests showed that all strains isolated from dairy products were Gram positive, non-motile, one of them is
coccy and another is rod with different sizes. L. bulgaricus ferment glucose, maltose, fructose, lactose,
whereas coccus of a bacterium except to ferment sucrose for this carbohydrates. Selected cultures well
transfer high temperature. Cultures leads up acidity of milk in 5 hours up to 60-90°C. The given cultures
transfer 1,5 % concentration of the salt. As well as the strains were shown antibacterial activity against
such as Pseudomonas aeruginosa and E.coli. All the isolated lactic acid bacteria were resistant to benzyl
penicillin and tetracycline.
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UCCJIEJOBAHUE TOKCUKOJIOTUYECKHUX CBOMCTB IMMOJIMMEPHBIX
HAHOMATEPHUAJIOB

Denoroa A.B., Coosinun K.A., CaBuenko H.A.
I'OY BIIO Mockosckuii 2ocy0apcmeeHmblil yHUugepcumenm NpuKiaoHoll OUOmexHonio2uu,
109316, 2. Mocksa, yn. Tananuxuua, 33

CeroaHsi HAHOTEXHOJIOTUH M HaHOMATEepHUANbl IPUMEHSIOTCS B POMBIIINIEHHOCTH TIPU MPOU3BOJICTBE
YIIaKOBOK, UCHOIB3YIOTCS ISl 3alIUTHI OKpPY KaroIIel cpesl, A obecneueHnst 6€30MacHOCTH MUIIEBBIX
MPOAYKTOB U KUBBIX CUCTEM.

Hanexpl, KOTOpBIE CBA3BIBAIOT ¢ HAHOTEXHOJIOTUSIMHU, OTPOMHEI: 0oJiee UTMTeNbHasi COXPaHHOCTh B
Ha/IKHOM YIIaKOBKE, JTydIiasi pOCIeKUBaeMOCTh MTPOAYKTOB U O0JIee Mosie3HbIe MPOAYKThI TUTAHUS — BOT
TOJIBKO HEKOTOPBIE U3 OKUJAEMbIX HHHOBALIMH. B To)ke Bpemsi BOPOCHI 0€301MacHOCTH WX UCTIOIb30BaAHMS
B HACTOSIIIEE BPEMS MaJIO U3YUYECHBI.

Lenpto WcclenoBaHUN — SBHJIOCH HM3YYEHHE TOKCHUKOJIOTMYECKHMX CBOMCTB JIATEKCHBIX CHCTEM
MOAU(MUIIMPOBAHHBIX ~HAHOUACTUIIAMU  cepedpa, [Uid MOCHEAYIOIer0 MPUMEHEHUS B IHILEBON
MPOMBIIIUIEHHOCTH B KQ9€CTBE MOKPBITUI OCITKOBBIX TIPOIYKTOB.

B kadecTBe OOBEKTOB HCCIEAOBAHMS UCIIONB30BAIM JIATEKC HA OCHOBE COIMOJIMMEpa BHHUIIAIETATa C
Oy THIIMAJICMHATOM, MO (DUITMPOBAHHBIN KOHIIEHTPATOM KOJUIOUAHOTO pacTBOpa HAHOYACTHIL cepedpa.

bbuti nosy4yeHs! MIEHKY, U3YYEeHbl UX CAHUTAPHO-TUTHEHUYECKHUE U TOKCUKOJIOTHYECKHE CBOMCTBA B
3aBHCUMOCTH OT KOHIIEHTPALUU MOAUDUITUPYIOIEH T00aBKH.

OpranonenTryueckast OleHKa AJIs BCeX KOMIO3UIIHM He IpeBbIchIa mokaszarens B 1 6amn. MccnenoBanue
KOJIMYECTBa MHUTPHUPYIOIIUX BEIIECTB U3 00pPa3IOB B BOJHBIC BBITSHKKU CBUACTEIHCTBYIOT O TOM, YTO C
YBEJIMYEHUEM KOHIEHTPALMU HAHOYACTHUII, KOJHMYECTBO MHUTPHUPYIOIIMX BEHIECTB M3 BOJHOM BBITSHKKU
yBenuuuBaeTcs. OmpezneneHne KoiudecTBa cepeOpa B BOAHBIX BBITSDKKAX W3 TUICHOK ITOKA3asio, 4TO
cojiepkaHue cepedpa B IUIEHKAX KOPPETUPYET C KOHLIEHTpalUel e€ B MCCIEAYEMBIX BBITSKKAX.

N3ydenne ocTpoii TOKCUYHOCTH BOJHBIX BBITSDKEK U3 IUIEHOK MPOBOIWIHM C UCTIOIH30BAHHEM TECT-
o0wvexkToB wWH(QYy3opun Tetrahymena. B xome skcrmepuMeHTa ObLIO OOHApYy>KEHO, YTO HAMOOJbBIIEE
TOKCHYECKOE JIeHiCTBHE Ha TeCT-OOBEKTHl OKa3bIBAET BOJHAS BBITSDKKA W3 TUIEHKH C MaKCHMAJIbHOM
KOHLIeHTpatueii cepedpa (0,1%) . Bogubie BRITSKKH U3 TUIEHOK ¢ KOHLIeHTpanuei 1o6asku 0,01% u Hike,
HE OKa3bIBAJIM 3HAYUTEIBHOTO BIHUSHUS HA KU3HECTIOCOOHOCThH TECT-00BEKTOB.

RESEARCH OF THE TOXICOLOGICAL PROPERTIES OF POLYMER NANOMATERIALS

A.V. Fedotova, K.A. Sobyanin, N.A. Savchenko
GOU VPO Moscow State University of Applied Biotechnology

Nanotechnology and nanomaterials are used in industry for production of packaging today and used to
protect the environment, to ensure the safety of food and living systems.

The hopes that are associated with nanotechnology are very big: longer shelf life in a sound package,
better traceability of products and more healthy food - these are just some of the expected innovation. At
the same time, the main issues are the safety of their usage.

The purpose of the research was to study the toxicological properties of latex systems modified with
silver nanoparticles for following using in the food industry as a coating protein products.

As objects of study used latex based on vinyl acetate copolymer with dibutilmaleinatom modified
concentrated colloidal solution of silver nanoparticles. The films were obtained and studied their hygiene
and toxicological properties, depending on the concentration of modifying additive.
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Sensory evaluation for all the tracks did not exceed the rate of 1 point. The study of migrating substances
from the samples in the water extract showed that with increasing concentration of nanoparticles, the
amount of migrating substances from the water extract increased. Determination of the quantity of silver
in water extracts of the films showed that the silver content in the films is correlated with the concentration
of it in the test extracts.

Study of acute toxicity of water extracts of the films was carried out using test objects ciliate Tetrahymena.
During the experiment, it was found that the greatest toxic effect on the test object is water extract from
the film with the maximum concentration of silver (0.1%). The water extracts of films with the additive
concentration 0.01% or lower, no significant effect on the viability of test objects.

KOMIUVIEKCHAS KOAIIEPBALIUA XU TO3AHA U ANYHOI'O AJIbBYMUHA

Mpauxosckas T.A., @eoxkTucroa H.A., I'morosa I0.K., [lnamuna WU.I.
Huemumym ouoxumuyecxou pusuxu um. H-M. Smanysns, PAH,
Mocksa, yn. Kocvieuna 4, Poccus

SIBneHne KOMIUIEKCHOW KoallepBalusi OHOMOJIMMEPOB TMPEIACTABISET OOJBIION HAy4YHBIH U
MPAKTHYECKUI HHTEPEC, B YACTHOCTH, MPHU MCIIOJIb30BAHUN B OMOMETUITMHE U MHIIEBON OMOTEXHOIOTUU B
LEJAX MHKANCYJIMPOBAaHUs JIEKAPCTBEHHBIX CPEICTB U IMUIIEBBIX NHIPEINEHTOB.

MeTogamMu TMOTEHIIMOMETPUYECKOTO W TYpOHIMMETPHUECKOTO TUTPOBAaHHUSA, a Takke (Ha30BOroO
aHaJIM3a U3ydeH mpouecc (a3zoBoro pasesneHus (KOMIUIEKCHOM KoallepBallii) B CMEIIaHHBIX PacTBOPax
JIMHEMHOTO KaTMOHHOIO IoJIMCaxapuaa XUTO3aHa (Mn=l8OKI[a, cTerneHp je3auerunuposanus 83,4%) u
OBaJbOyMUHA B 3aBUCHMOCTH OT pH, BeCOBOM 101K XHTO3aHA B CMECH ((,), CYMMapHOH KOHLEHTPAIUK
MaKpOKOMIIOHEHTOB (CZ ) ¥ KoHueHTpauuu xjnopuna Harpus (C . ). YCTaHOBIEHO, YTO NIpH BCEX
3HA4YEHUsX (, 3HaueHus pH nHayana koanepsaruu (pH,) nexar B yskom unrepsaine (pH, 4,8+5,2) v b
CJIETKa MPEBBIIAIOT U303JIEKTPUUECKYIO TOUKY oBaibOymuHa (pl 4,7). MakcuMaibHbIN BBIXO/ KoallepBara
nocturaercs npu snadenusx pH 6,1+6,3 (pH_ ), npudem HanOosbIIMe 3HA9E€HUS BBIXO/A IPUXOAATCS HA
y3kwuii anason = 0,07+0,15.

MakcuMalIbHBIN BBIXOJ KOALIEPBATOB COCTABISAET 76-86% M MPAaKTUYECKU HE 3aBUCHUT OT CYMMAapHOM
KOHIICHTpAIH OHOMIOIUMEPOB (CZ=O,4+3,0%). CocraB KoalepBaTOB TAK)KE HE 3aBUCHUT OT Cz’ a SIBJIsETCS
¢ynxuuneit pH u q, Hapumep, Koimu4ecTBO MOJIEKYI OBaIbOyMHHA, B CPEIHEM NPHUXOIALIEECS HA OIHY
MakpomoJieKyity xuro3ana npu pH 6,0 Bapeupyet ot 65 (q,=0,03) no 45 (q,=0,07).

IToBblillIeHHE MOHHOM CUJIBI PUBOJUT K MOJABIICHUIO MpoLecca KoaluepBauri. MakcumaabHbIN BBIXO
Koaleppara J10CTuraercs B cucreme, coxepxkamei C .= 0,005 M. Ilpu C_, > 0,05 M ob6pasoBanue
HEPACTBOPUMOI'0 KOMIUIEKCA MPAKTUYECKU IOJIHOCThIO MojaBieHo. ChopMupoBaBIIHECs KOMILIEKCHI
YCTOWYHBBI K ACHCTBUIO MOHHOM CUITBI, UTO YKa3bIBa€T Ha JOTIOJIHUTETHHBIN BKJIA]] B KOMILIEKCOOOpa30BaHUe
CWJI HE KYJIOHOBCKOW IpHpojbl. B GecconeBblx BOAHBIX pacTBOpax OoBaJibOyMUHA M XUTO3aHa mpu pH >
pHmax BMecTo xuako(pazHOTo paccioeHUs HAOMIOIASTCsI MPEIUMUTALIHS.

B0O3MOXHOCTP TPUMEHEHUS KOALIEPBATOB B ILEJISIX WHKAICYJIMPOBAHMS MPOJEMOHCTPUpPOBAHA HA
npUMepax CTadMIN3aluU UMH SMYJIbCUN IBO3IUYHOTO Macia (3P PEeKTUBHOCTb 3MYIbrupoBanus 79-83%).
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COMPLEX COACERVATION OF CHITOSAN AND OVALBUMIN

Mrachkovskaya T.A., Feoktistova N.A., Glotova Yu.K., Plashchina I.G.
N.M. Emanuel Institute of Biochemical Physics, Russian Academy of Sciences, 119334, Moscow, Kosi-
gina 4, Russia

Complex coacervation phenomena is of great scientific and practicle interest, in particularly, because of
using in biomedicine and food biotechnology to encapsulate medications and food ingredients.

Phase separation (complex coacervation) process in mixed solutions of linear cationic polysaccharide
chitosan (Mn = 180kDa, deacetylation degree 83.4%) with ovalbumin has been studied depending on
pH, chitosan weight fraction in a mixture (qo)’ total concentration of macrocomponents (CZ) and NaCl
concentration (C ., with using of potentiometric and turbidimetric titration, as well as phase analysis. It
is shown that pH values corresponding to begin of coacervation (pHO) lie within a narrow range (pHO 4.8
+5.2) for all q0 values and are only slightly above the ovalbumin isoelectric point (pI 4.7). The maximal
yield of coacervates is reached at pH 6.1 = 6.3 (pHmax), and the highest yield values fall on the narrow
range of q0=0.07+0.15. The maximal yield of coacervates is 76-86% and practically does not depend on
the total concentration of biopolymers (Cz= 04-3.0%) The composition of coacervates does not depend on CZ
at the same range and is a function of pH and q, values. For example, the average number of ovalbumin
molecules per one chitosan macromolecule varies from 65 (q0 =0.03) to 45 (q0 =0.07) at pH6,0. Increasing
of ionic strength is capable to suppress complex coacervation. The maximal yield of coacervate is achieved
in the system containing the amount of salt added CNaC1 = 0.005 M. When CNaC1 = 0.05 M, formation
of an insoluble complex is practically completely suppressed. The complexes formed are resistant to ionic
strength, which indicates on additional contribution of non columbic interactions in complexformation.
In mixed ovalbumin-chitosan aqueous solutions without addition of NaCl at pH > pH__ precipitation,
rather than liquid-phase separation, is observed. The feasibility of applying coacervates for the purpose
of encapsulation has been demonstrated on examples of stabilization with them of clove oil emulsions
(emulsifying efficiency 79-83%).

PABPABOTKA KOMIIVIEKCA TIPOBUOTHYECKHUX KYJIBTYP C MUHOPHBIMU
BEJIKAMMU MOJIOKA JIUISA ®YHKIIUMOHAJIBHBIX TPOAYKTOB IIMTAHUSA

I'anuna B.U., Komososa I'.C., Poro:xkuna T.H., OpsioBa B.B.
T'OY BIIO Mockoeckuii 2ocyoapcmeenHblil yHugepcumem npukiaonou mexronozuu, 109316, e. Mockaa,
yn. Tananuxuna 33

CoBpeMeHHbIE HaydHBIE ITOAXOABI K O3/70POBJICHHUIO YEIOBEKAa M IOJJIEPKAHUIO €ro aKTHBHON
KHU3HEJEATSTLHOCTH TPEATNOaraloT yBeIuueHHe MoTpedaeHns (PyHKIIMOHATBHBIX MPOAYKTOB IMHUTAHHUS.
MMeHHO 5TUM IPOAMKTOBAHO pa3BUTHE PHIHKA (DYHKIIHOHAIBHBIX TPOTYKTOB, HHTEHCUBHBIH POCT KOTOPOTO
HaOmoaeTcsl B MocieqHee necsaTuieTe. be3ycinoBHeIM muaepoM cpean (yHKIHMOHATBHBIX MPOIAYKTOB
SIBJISIIOTCSI KUCJIOMOJIOYHBIE MPOIYKTHI, B)KHYIO POJIb B TEXHOJOTHUH KOTOPBIX UMEIOT MPOOHOTHYECKHE
6axrepun. OHAKO, MO OI[EHKAM CIIEI[HAMCTOB, 3TOT CErMEHT PhIHKA IMOJIHOCTHIO HE HACHIIIECH, TOITOMY
pa3paboTKa HOBBIX IIPOAYKTOB C HANIPABICHHBIMH (DYHKIIMOHAJIBHBIMU CBOMCTBAMH SIBIISICTCS aKTyaIbHOM
3a/1a4eH.

B Hacrosmee BpeMs B MPOAYKTax MUTaHHUS (PYHKIMOHAIBHOTO HA3HAYEHHS IIHMPOKO MPHMEHSIOTCS
npoONOTHYECKHE OAKTePHH U NMPEOUOTHUKHU, CTIOCOOCTBYIOIINE YBEIUYCHHIO AIaNTAIIMOHHONH MOIIHOCTH
OpraHM3Ma, HOPMaJIHM3ALUH MUKPO(IOPHI KUIIEYHUKA, YKPEIUICHUI0 IMMYHHUTETA, YAYYIICHUIO 00IIero
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CaMO4yBCTBHSI, NPO(UIAKTHKE BOSHUKHOBEHUS U JIeUeHUs psijia 3a0oaeBaHui u ap. Beé 6onbimii uTepec
yU€HBIX MPHUBIEKAIOT MUHOPHBIE OJKH, BKIIIOUAsl COAEPIKAIIMECS B YHUKAIBHOM MPHUPOIHOM MPOAYKTE
— MOJIOKO. VIMeroTcsi JaHHbIE, YTO MHUHOpHBIE OEJIKHM MOJIOKa OOJIaJaloT LENbIM PSJIOM YHHKAJIbHBIX
CBOWCTB, K BOXHEUIINM (PYHKIHSIM KOTOPBIX OTHOCST MPOTUBOMH(PEKIIMOHHYIO0, UMMYHOMOYISTOPHYIO,
IIPOTUBOBOCHAIUTENbHYI0, aHTUOKCUIAHTHYIO, PETr€HEPaTUBHYIO U IpyTHE.

B sroit cBasu B MI'YIIb mpoBomsTcs HCCIEAOBAHMS 10 CO3JAaHUIO KOMIUIEKCOB, COCTOSILIUX W3
IpoOHnoTHYeCcKUX OaKTepuil ¥ MUHOPHBIX OeJIKOB MOsI0Ka. K HacTosAIeMy BpeMEHHU COCTABIIEHO U U3yYEHO
HECKOJIBKO KOMIIJIEKCOB, Y HEKOTOPBIX M3 KOTOPBIX BBISBICH MOJIOKUTEIBHBIA CUHEPreTUYeCKU AP QexT
B OTHOIIEHUHU IIOJABJICHMs IIATOTEHHBIX M YCJIOBHO-IIATOT€HHBIX MHUKPOOpPraHW3MoB. JlanmpHeiine
UCCleIoBaHUs OyyT HalpaBJICHbI HA BBISBICHUE IPYTHUX MOJIOKHUTEIBHBIX IPPEKTOB TAKMX KOMILICKCOB.

CrnenoBarenbHO, LIEIEHANPABIEHHOE IPUMEHEHUE IPOONOTHYECKUX OaKTepuil Ha IpuMepe CO31aHus
KOMIUIEKCOB C JPYTUMH OMOJOIMYECKH aKTMBHBIMHM COCTUHEHUSMH, OyJIeT CIIOCOOCTBOBATh pa3paboOTKe
HOBBIX IIPOIYKTOB (DyHKI[MOHAJILHOTO Ha3HAYEHHUs1, OTBEYAIOIINX TPEOOBAHUAM COBPEMEHHOIO PhIHKA.

DEVELOPMENT OF A COMPLEX PROBIOTIC CULTURES WITH MINOR MILK
PROTEINS FOR FUNCTIONAL PRODUCTS

Ganina V.I., Komolova G.S., Rogozhina T.N., Orlova V.V.
State educational institution of higher education Moscow State University of Applied Biotechnology,
109316, Moscow, st. Talalikhina 33

Modern scientific approaches to the improvement of human rights and the maintenance of its active life
suggest increased consumption of functional foods. This is what is dictated by the market development of
functional foods, rapid growth is observed in the last decade. Undisputed leader among the functional foods
are milk products, an important role in technology which have probiotic bacteria. However, according to
experts, this segment was not completely saturated, so the development of new products with targeted
functional properties is a challenge.

At present in food functionality are widely used probiotic bacteria and prebiotics to promote an increase
in adaptive capacity of the organism, the normalization of intestinal flora, strengthen immunity, improve
your general health, prevention and treatment of certain diseases, etc. The growing interest of scholars
attracted to the minor proteins, including contained in a unique natural product - milk. There is evidence
that the minor milk proteins have a number of unique properties, the most important functions which
include anti-infective, immunomodulatory, anti-inflammatory, antioxidant, regenerative, and others.

In this regard, MSUAB conducted research on the creation of complexes consisting of probiotic bacteria
and minor milk proteins. To date, compiled and studied several complexes, some of which revealed a
positive synergistic effect on the suppression of pathogenic and opportunistic microorganisms. Further
research will focus on identifying other positive effects of such complexes.

Consequently, the targeted use of probiotic bacteria by creating complexes with other biologically active
compounds that will facilitate the development of new product functionality to meet the requirements of
the market.
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BAKTEPUOIIMHBI BUGUIOBAKTEPUI KAK TEPCHEKTUBHBIE BUOKOHCEPBAHTBI
MNPOAYKTOB IINTAHUSA

TI'onoBun M.A., 'anuna B.U.
Mockosckutl cocyoapcmeenblil yHugepcumem npukiaoHol OUomexHoi02Uul,
109316, 2. Mocksa, yn. Tananuxuua 33

Ha coBpemMeHHOM 3Tame O4eHb OCTPO CTOMUT IMpoOiIeMa IMOBBIMIEHUS 0E30MIaCHOCTH MPOM3BOACTBA
NPOIYKTOB IMUTAHHSA, B PAa3IMYHBIX aclekTax e€ MOHMMaHMA: BO3JEHCTBHE Ha YEJIOBEKa, KHBOTHBIX
U OKpYXarollyto cpeny. PbIHOK peanu3anuy MUIIEBBIX MPOAYKTOB BCE B OOJbLIEH cTeneHn MoOyXaaer
IPOM3BOAMTENEH K BBIPAOOTKE MHUILEBON MPOAYKIIUH C JUTUTEIBHBIMA CPOKaMH TOAHOCTH. [Ipu 3TOM OHM
UCTIOJIB3YIOT KaK TEXHOJIOI'MYECKUE MPUEMBI, TaK U XUMHUYECKHE COCIMHEHUs (KOHCEPBaHTHI), KOTOphIE
CTIIOCOOHBI HAKATIJIMBATHCS 1 BBI3BIBATH HETATUBHOE ICHCTBHE HA OPTaHU3M YeJIOBEeKa U IPyTrue OM00OBEKTHI.

Jnis  moBblIeHUS O€30MacCHOCTH MUILEBOTO ChIpbs M TMPOAYKTOB IMTAaHUS [I0JIaraeM, 4YTO
NEepCIEeKTUBHBIM HAarpaBleHHEM SIBIISICTCSI TpPUMEHEHHE TMpeacTaButeneil poxa Bifidobacterium B
KauecTBE MPOAYLIEHTOB MPUPOAHBIX OMOKOHCEpBaHTOB. budunobakrepun otHocsaTcs k rpynmne GRAS
(BceoOmie MpU3HAHHBIX B Ka4eCTBE OE30MACHBIX), KOTOPbIE MIUPOKO MPUMEHSIIOTCS B MEIMIIMHCKUX
npenaparax, KUCIOMOJIOYHBIX M MHBIX NMPOAYKTaxX NuTaHus. bakrepuonunsl 6udunodakTepuil ABISIOTCA
NEePCIEKTUBHBIMA OWOKOHCEPBAaHTAMHU [0 NPUYHMHE TMPOSBICHUS WX AKTHBHOCTH MPOTHUB YCIOBHO
NaTOTeHHOM M KOHTaMUHMpYolel Mukpodiopsl. B xone 6uokoHcepBHpOBaHUs OyIyT HMCHOIb30BaThCs
€CTECTBEHHBIC 3aIIUTHBIE (PaKTOphl OM(PHUI00AKTEPHil, OTHOCAIINXCS K MUKPOOPTaHU3MaM-CUMOHOHTaM
KUIIEYHHUKA YeJIOBeKa U, I03TOMY OMOKOHCEPBUPOBAHUE MIPECTABISAETCS KaK Oe3BpeIHbIN 11 OpraHu3Ma
YyeJoBeKa TEXHOJOrnyeckui npouecc. B aroit ceszu B MI'YIIb Havyarsl HCCiie0BaHUS M0 BBIJIEICHHUIO,
U3YyYCHMI0O M TOMCKY LITaMMOB OuM(UIOO0aKTepHil — aKTHUBHBIX MPOAYLEHTOB OaKTEPUOLMHOB; IIO
oTpesiesIeHUI0 (PaKTOpPOB, BIUSIOUIMX HA CUHTE3 OMOJOTMYECKH aKTUBHBIX COCTUHEHUN U 000CHOBAHUIO
TEXHOJIOTMM MX NIPUMEHEHUs B IPoAyKTax nuTanus. [lonoxurenbHble pe3yabTaThl JaHHBIX UCCIIEOBAHUII
OyIyT croCOOCTBOBaTh PAa3BUTHIO HOBBIX HANPABICHUN MO 3aMEHE HBIHE MPUMEHSEMBIX XUMHYECKUX
KOHCEPBAaHTOB M 00ECIIEUYEHUIO BBIMYCKa OE30MaCHBIX MOJIOUHBIX MPOJYKTOB MUTAHUS C JUIMTEIbHBIMU
CpPOKaMH TOTHOCTH.

BACTERIOCINS OF BIFIDOBACTERIA AS ADVANCED FOOD BIOPRESERVATIVES

Golovin M.A., Ganina V.I.
Moscow State University of applied biotechnology, 109316, Moscow, Talalihina, 33

There is a problem of improving in food production safety in their different understanding aspects at
the present stage: influence on humans, animals and environment. Food market motivates manufactures to
produce products with longer shelf-life. They use both manufacturing method and chemical compounds
(preservatives), which are able to accumulate and dent human’s organism and other subjects.

The use of Bifidobacteria is believed to be promising for increasing food raw material and foodstuffs
as natural biopreservatives producer. Bifidobacteria are rated to GRAS-group (general recognized
as safe), which are widely used in medicine, cultured milk foods and other foodstuffs. Bacteriocins of
bifidobacteria are having prospects as biopreservatives by reason of their activity again pathogens and
spoiling microorganisms. By biopreservation will used natural protective factors of bifidobacteria, wich
are intestinal symbionts of humans, therefore biopreservation is harmless manufacturing process for human
organism. In the MSU AB were started researches for recovery, analysis and search of Bifidobacterium
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strains, which are active bacteriocins producers; and researches for influence factors identification to
bioactive compounds synthesis and technology foundation of their application in food. These researches
positive results will promote new development direction of chemical preservatives changing and provide
output of harmless dairy products with longer shelf life.

TEXHOJIOI'USA ®EPMEHTA L-APABUMHO30U30MEPA3bI

HUBanosa JI.A., Boesonnna O.C., Kupeena E.A.
Mockoeckuii 20Cy0apcmeenHblil YHUSepCumen nuyesblx npou3e00Ccme
125080, Mockea, Bonokonamckoe wocce, 0.11

Bo Bcem mupe HaOmomaeTcst TEHACHIUS K pa3paboTKe TEXHOJIOTHI pa3MYHbIX caxapo3aMeHHUTeNIen
OMOTEXHOJIOTUYECKUM ~ CIIOCOOOM € MCIOJB30BaHUEM (DEPMEHTOB, MOJIYYEHHBIX C IOMOIIbIO
MHUKpOOpranuzmMoB-nponyuento. Ha xadenpe «buorexnomorus» MIVIIII Bemercs paspabotka
TexHoJoruu L-apabrHo3030130Mepassl, pepMeHTa, OTHOCSILET0Cs K KJIacCy M30Mepa3 v KaTaIu3UPYOILEro
peaxIy SIUMepHU3ay apabuHo3bl B prOyno3y. TOT ¢pepMeHT He 00aaeT BhIpaKEHHON CyOCTpaTHOM
CHEeUU(PUIHOCTBI0 U MOXKET OCYIIECTBIISTh SIMUMEPU3ALMIO APYIHX yIIeBoAoB. L-apabuHo3zon3omepasa
— MHAYUUOENbHBIA (pepMEHT U y OONBIIMHCTBA MUKPOOPTAaHU3MOB OH HAKAIUIMBAETCS BHYTPH KJIETOK.
B pesynbrare npoBEICHHOIO CKPUHUHIA MUKPOOPTaHU3MOB, BBIJCICHHBIX U3 NPUPOAHBIX MCTOYHHKOB
ObUT BBIOpaH IITaMM-IIPONYLEHT L-apabuHo30u30Mepasbl, CIIOCOOHBIN J1aBaTh BOCIPOU3BOIMMBIE IO
AaKTUBHOCTHU pe3yibrarsl. Ha oCHOBaHMM M3y4YeHHs COBOKYIMHOCTH MOP(OJOTMYECKHX, KYJIBTYPaJbHBIX
U (PU3U0IOr0-0MOXMMHUYECKHX XapaKTEPUCTHUK MHKPOOpPraHU3Ma-NpoayleHTa L-apabuHo3zonzomepassl,
HOBBIN mITaMM HIeHTU(DHUIIMpOBaH Kak Bacillus sp. [IpoBeneHHbIN PUIOTCHETHYECKUN aHAIN3 KYJIBTYPhI
B naboparopun OI'YIIT'ocHUNI eneTrka moaTBEpArI IPUHAMICKHOCTD KYJIBTYphI K pony Bacillus Buny
mojavensis. J1J11 ”HTEeHCUUKALMK ITpoLiecca ONOCHHTE3a (PepMEHTa U TOBBILIEHNUS €0 BbIX0/1a [IPOBEICHA
ONTUMHU3ALMSI COCTABA UTATEIbHONU CPEJIBI.

Jnst  ne3uHTerpanmuy  OMOMAacChl TNMPUMEHSUIUCh (PU3NUYECKUN, XUMHUYECKUA W OHMOXUMHUYECKHI
(epmeHTaTUBHBII) METO/IBL: pa3pylIeHUE KIETOYHBIX 000JI0UEK MO/ ISHCTBUEM YIIBTPa3ByKa, C TOMOIIBIO
(epMEHTOB DPA3IUYHOIO MPOUCXOXKJIEHUS M CIMPTOBBIX PACTBOPOB. YCTAHOBIEHO, YTO pa3pyLICHUE
KJIETOYHON Omomacchl Hambonee 3(p(HEeKTUBHO OCYIIECTBIATH C MOMOIIBIO aBTOJIU3A NPH BbISBICHHBIX
ONTUMAJIBHBIX YCIOBUAX. Pa3paboTaHbl ONTHMAalbHbIE YCIOBUS OCaXIeHHUsA L-apaOGuHO30M30Mepa3bl
sTaHosioM. [lodydeH CHUPTOOCAXKICHHBIM (QEepMEHTHBIH Mpemapar Cco CpeJHEed aKTUBHOCTBIO
L-apabunozounsomepasbl 86,6 en. AUA/T.

TECHNOLOGY OF THE ENZYME L-ARABINOSE ISOMEARSE

Ivanova L.A., Voevodina O.S., Kireeva E.A.
Moscow State University of the Food Production
125080, Moscow, Volokolamskoye shosse, 11

All over the world the tendency to the technology development of sugar substitute by the
biotechnological way using the enzymes by means of microorganism producers could be observed. The
department of «Biotechnology» of the Moscow State University of Food Production is carrying out a
development of the technology of L-arabinose isomerase, enzyme, concerned to the isomerase class and
which catalyze reactions of the epimerization of arabinose to ribulose. This enzyme doesn’t have strong
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substrate specificity and it could realize epimerization of the other carbohydrates. L-arabinose isomerase is
an inducible ferment and it is accumulated inside the cells of the most of the microorganisms. As a result of
the provided screening of the microorganisms, evolved from the natural sources, it was chosen a culture-
producer L-arabinose isomearse, which is able to give reproductible by activity results. Based on research
of sum-total of morphologic, cultural and physiological-biochemical characteristics of the microorganism-
producer L-arabinose isomearse the new strain-producer was identified as Bacillus sp. The conducted
phylogenetic analyze of the strain in the laboratory of Scientific Center of Russian Federation Research
Institute for Genetics and Selection of Industrial Microorganisms approved the characteristic of the strain
to the genus Bacillus and to the species mojavensis. For the purposes of the intensification process of
ferment biosynthesis and its outlet increasing it was provided an optimization of the composition of the
nutrient medium.

For decomposition of biomass it was used the following methods: physical, chemical and biochemical
(fermentative) as destruction of cytomembrane under the action of ultrasound, by means of ferments of
the various derivation and alcoholic solutions. It was determined, that destruction of cellular biomass is
realizing more efficiently by means of autolysis at revealed optimal conditions. It was developed optimal
conditions of sedimentation of L-arabinose isomearse with ethanol. It was obtained the ferment compound
by means of alcoholic sedimentation with average activity of L-arabinose isomearse 86,6 Unit enzyme/g.

®OPMUPOBAHUE BE3OITACHOCTH IMPOAYKIHUU U3 MOPCKUX T'HAPOBHUOHTOB

Kanennk T.K., I'pumenko B.B., Bepmununa A.I'.', lan JIn?
"Tuxooxeanckuii cocyoapcmeennulii skoHOMuYeckull ynugepcumem, 2.Braousocmox, Okeanckuii np., 19,
Yanuynockuil ynuseepcumem (KHP)

TexHOMOTHs MHOTOKOMIIOHEHTHBIX KOHCEPBOB MPEAYCMAaTPHBACT HCIOJIH30BAHUE BCEX IHIIEBBIX
TKaHEeH JBYCTBOPYATHIX MOJUIIOCKOB, MCKIIOYCHHE Mpolecca ONaHIIUPOBAHMS, M3MEIBYCHHUE Msca U
BHECEHHE B PELENTYPY JOMOIHUTEIHHBIX KOMIIOHEHTOB.

Ha ocHOBaHMM pe3yabTaToOB IPOBEACHHBIX SKCIIEPUMEHTOB M PA0OUHX JeTyCTallUil ObUIN MPeIOKEHbI
CJIEAYIONINE BapHaHThl KOHCEpBOB: «CyIl TpeuHEeBBIH ¢ MsiCOM cnm3yibl», «[lamrer w3 aHamapel ¢
n00aBIEHIEM TOPOXay.

dakTop co3maHUs YCIOBHUW JUIS MPOSBICHUS MUKPOOMOJIOTHYECKON KOHTAMHHAHTHI SIBISIETCS Kak
OJTHMM M3 BEYLIMX IOKa3aresei 6e30MacHOCTH, TaK U MPUYUHON OPYH CHIPbS U MPOAYKLIUU U3 MOPCKUX
THIPOOHOHTOB. TOKCHYHBIE AJIEMEHTHI W PAJAMOHYKJIHIBI B MOJUTIOCKaX M MPOMYKTaX HX MepepaboTKu
HOPMHPYIOTCSI B CTPOTO OIpPAaHMUYEHHOM KOolW4ecTBe. B 3Toi CBSA3M, HAMH PAacCMOTPEHBI MPEINOCHUIKH
K pactpOCTPaHCHHIO B MeCTaX OOMTaHHS M MPOMBICIIA MOJUTFOCKOB MUKPOOPTAaHU3MOB U KOHTAMHUHAIHH
UMH U3y4aeMbIX OOBEKTOB.

Mecro u cpena oburanus (mpuOpexHBIE BOJIBI), a TaK K€ 0COOCHHOCTH OMOJIOTHUH (TI0 THUITY MUTAHUS
OHU SIBJISIIOTCS (PUIIBTPATOPaMHM ) IPEIOTPENEIISIOT BO3MOKHOE HAKOTIICHHE JABYCTBOPYATHIMU MOJIITFOCKAMHU
MAaTOTEHHBIX MHKPOOPTaHM3MOB M TOKCHYHBIX 3JI€MEHTOB. Mukpodiopa MOPCKHX THAPOOHOHTOB BO
MHOTOM OIIPEEIISETCS YCIOBUAMHU UX OOUTAHMSL, IPEXK/IE BCEI0, OCHOBHOE 3HAYEHUE UMEET MOPCKast BOAA
U JOHHBIA M. YUCIEHHOCTh MHUKPOOPTaHW3MOB, HAXOMASAIIMXCS Ha TMOBEPXHOCTH M BHYTPH PAaKOBHHBI,
3aBUCHT OT CTENEHU MUKPOOHOU 00CEMEHEHHOCTH OKPYXKAIOIICH Cpeibl.

ConepxaHue TOKCHYHBIX JIIEMEHTOB B pPa3pa0OTaHHBIX HAMH KOHCEpBaX HAXOJUTCS B MallbIX
KOHIEHTPAIHSX, B CPABHEHUH C TPeOOBAaHUSIMU HOPMAaTHUBHOM IOKyMEHTaluu. B pe3ynprare nccienoBaHmii
MHUKPOOHOJIOTUIECKHX IIOKa3aTelel yCTaHOBIIEHA TPOMBIIITICHHASI CTEPUIIBHOCTh KOHCEPBOB. B KoHCepBax
OTCYTCTBOBAJIM Me30(MIIbHBIE a3pOOHbIE, (haKyIbTaTUBHO-aHA’POOHBIE M aHA3POOHBIE MUKPOOPTaHU3MBI.
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THE FORMATION OF THE SAFETY OF PRODUCTION FROM SEA HYDROBIONTS

Kalenik T.K., Grishchenko V.V., Vershinina A.G.!, Li Dan?
'Pacific State University of Economics, Vladivostok, Okeanskyi ave. 19,
2Changchun University (PRC), Changchun, Satellite Road 6543

The technology of multicomponent canned food provides the use of all food fabrics of folding mollusks,
an exception of the process of scalding, crushing of meat and entering into a compounding of the additional
components.

On the basis of the experiments’ results and working testing the following variants of canned food have
been offered: «Soup buckwheat with the meat of surf clam (Spisula solidissima)y», «Paste from anadara
with peas additiony.

The factor of creation of the conditions for display of microbiological contaminant is both one of
leading indicators of safety, and the reason of damage of raw materials and production of sea hydrobionts.
Toxic elements and radio nuclides in mollusks and products of their processing are normalized in strictly
limited quantity. Thereupon, we consider the preconditions to distribution to habitats and catching of the
mollusks microorganisms and their contamination of studied objects.

The place and inhabitancy (coastal waters) and as biology features (as a food type they are filtration
organisms) predetermine possible accumulation by folding mollusks of pathogenic microorganisms and
toxic elements. The microflora of sea hydrobionts is in many respects defined by the conditions of their
dwelling, first of all, sea water and ground silt has major importance. The number of the microorganisms
which are on the surface and in a bowl depends on degree of microbes’ spread in the environment.

The maintenance of the toxic elements in the canned food developed by us is in small concentration, in
comparison with the requirements of the standard documentation. As a result of researches of microbiological
indicators industrial sterility of canned food is established. In canned food were absent mesophilic aerobic,
facultatively-anaerobic and anaerobic microorganisms.

THJAPOBUOHTHI PACTUTEJIBHOI'O TIPOUCXOXKIEHUS — ®YHKIIMOHAJIBHBIN
HUHI'PEJUEHT B ®YHKIHNOHAJIBHBIX ITPOAYKTAX IIUTAHUA

Kanenuxk T.K., ®exsuuna JI.H., CmepTuna E.C., Kapacesa C.B., Burepuna H.C.
Tuxookeanckuil 2ocyoapcmeerHblll S9KOHOMuYeckutl ynusepcumem, 690091,
2. Bnaousocmox, Okeanckuii np-m, 19

B Hacrosimee BpeMs BecbMa akKTyalbHO CO3/JaHHE NPOAYKTOB (DYHKIIMOHAILHOTO HA3HAYCHUS
¢ pnoOaBieHHeM OWoOIOTHMYECKH aKTUBHBIX 100aBoK (BAJ[) k mmme B KadecTBe (PYHKIIMOHAIBHBIX
WHTPENCHTOB.

Llenpro MpencTaBiICHHONW PadOThI SIBUJIOCH CO3JaHUE XJICOOOYIOYHBIX M3ICIHA (YHKIIMOHATBHOTO
HA3HAYCHUs C TPUMEHEHHWEM B KauecTBe (YHKIIMOHAJIHHBIX KOMIOHEHTOB BAJ] W3 pacTUTeIhHBIX
ruapooronToB JlanpHero Bocroka

B ycrnoBusx mpouw3BOACTBA WHHOBAIMOHHO-TEXHOJOTUYECKOTO IeHTpa WHCTUTYTa THINEBBIX
TEXHOJIOTHIA U TOBAPOBEJACHHS THXOOKEaHCKOTO TOCYIapCTBEHHOIO IKOHOMUYECKOTO YHUBEPCUTETA ObLITN
pazpaboransl xyeba ¢ nodasienneM BAJl «Dykomam-Cy» (pykonnan - cynb(paTupoBaHHBINA MOTHCAXAPU
u3 Oypeix Bogpopoceit) u BAJl «M3octeput» (MMEKTHH U3 MOPCKUX TPaB).

Br16op nanubix BAJ[oB 00ycIOBIIEH HX BCECTOPOHHIUMH MEIHKO-OMOIOTHI€CKUMU HCCIICOBAHUSMH,
MOKAa3aBIIMMHA WX MHOTOI'PDAHHOE IIOJOXKHUTEIIBHOE JCHCTBHE HAa OPTraHM3M 4YeJIOBEKa M HAIWIUEM
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COOTBETCTBYIOIIEH HOPMAaTUBHOM IOKYMEHTALIUH.

bouto um3yyeno BiusHHE BHOCUMBIX BAJIoB Ha XjeOomekapHble CBOWCTBA MIIEHUYHOW MYKH;
IpOBEJIeHa TOBApOBEIHASI OLIEHKA Pa3paO0TaHHBIX XJIEOOB 10 OPraHOJIENTHYECKUM, (PU3UKO-XUMUYECKHUM,
CTPYKTYpPHO-MEXaHUYECKHUM I10Ka3aTesIM 10 CTaHAapTHBIM MeToauKaM B coorBeTcTBUU ¢ 'OCTamu.

Jo6asnenue «Dykonam-C» u «M3ocTepury» yiydiraer xjie0oneKkapHble CBOMCTBA MIIIEHUYHONW MYKH,
IIOJIOXKUTENIBHO BIMSIET HA JKU3HEAEATENBHOCT Apoxkell. [IpoBeneHHas ToBapoBeHasl OLIEHKA KayecTBa
I0Ka3aja yIy4lICHHE OPraHOJENTUYECKUX U (PU3MKO-XMMHYECKUX I10Ka3aTeleil CKOHCTPYHPOBAaHHBIX
xJ1e600ynounbix u3nenuid. Takum oOpaszom, npumenenue BAJIoB B mpousBoicTBe xyeba IMO3BOJSET
HOJTY4YHUTh IPOLYKT C 3alaHHBIMU (PYHKIIMOHAJIbHBIMUA CBOWCTBAMHU.

HYDROBIONTS OF PLANT ORIGIN ARE FUNCTIONAL INGREDIENTS FOR
FUNCTIONAL FOOD PRODUCTS

T.K. Kalenik, L.N. Fedyanina, E.S. Smertina, C.V. Karaseva, N.S. Vigerina, S.M. Minenko
Pacific State University of Economics
Address: 19, Okeanskiy prospect, Vladivostok city, 690091

At present development of new functional food products enriched with biologically active additives
(BAA) as functional ingredients is rather challenging.

The purpose of the presented paper was the development of functional bakery products applying BAA
from the Far Eastern plant hydrobionts as functional components.

Some kinds of bread added with BAA “Fucolam-C’ (fucoidan-sulfated polysaccharide from brown
seaweeds) and BAA “Isosterit” (pectin from sea grass) were developed at the production facilities of the
Innovation Technological Center of Food Technologies and Commodity Science Institute of Pacific State
University of Economics.

The choice of the BAA is due to their comprehensive medical and biological investigations which
showed their diversified positive influence on the human body and availability of the documents required.

The applied BAA effect on the bakery properties of wheat flour was studied; the developed kinds of
bread were evaluated by the commodity experts for their organoleptical, physical and chemical, structural
and mechanical factors against the standard methods in accordance with GOSTs.

“Fucolam-C’ and “Isosterit” addition improves the bakery properties of wheat flour, positively effects
the yeast activity. Commodity experts’ evaluation showed the improvement of organoleptical and physical
and chemical factors of the developed bakery products. So BAA application in bread production will allow
derive a product with the intended functional properties.
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JTEKOHTAMMHAIIUSA ITPOJIYKTOB YBOSI CEJIbCKOXO3MCTBEHHBIX )KUBOTHBIX,
COLEPKAIIIUX AHTUBUOTUKH

Kaabnuukas O. U.
Mockosckutl cocyoapcmeeHtblil yHugepcumem npukiaoHol OUOmexHoI0cUl,
109316, 2. Mockea, yn. Taranuxuna, 33

CornacHo «[IpaBui BeTepHHAPHOTO OCMOTpa YOOWHBIX J>KUBOTHBIX M BETEPUHAPHO-CAHUTAPHOMN
OKCHEPTU3bI Msica UM MSACHBIX TpoaykroB» (1983 r) 3ampemiaercss OTHpaBisiTh Ha YOOW KUBOTHBIX,
KOTOPBIM IIPUMEHSJIM aHTUOMOTUKY, B TEUEHUE CPOKA, YKa3aHHOIO B HACTABJICHUAX 110 PUMEHEHHIO UX
B BerepuHapuu (1. 1.4). OnHako, Takue >KMBOTHBIE MOMNAAAI0T HA mMepepaldaThiBAIONIUE MPEANPUITUS B
ClTydae BBIHYKJIEHHOTO Y004, a TaKkKe Ha MSICOKOMOMHATHI MOXKET ITONaIaTh ChIPhE OT HEA0OPOCOBECTHBIX
MOCTaBIIMKOB. B Takux ciyyasx BeTepruHapHas ciiy>k0a JJoJKHa pelaTh BOMPOC O TajdbHeHIel peaar3anun
MPOAYKTOB yOOsI, COAEpPKAIUX OCTATOUHBIC KOJTMYeCTBA aHTHONOTUKOB (1x MY Hopmupytorcst CanlluH
2.3.2.1078-01).

Ha kadenpe Berepunapro-canutapHoii 3xcriepTu3sl MI'YTIb Obuté ncciieoBanbl 00pa3iibl MBIIIICUHOM
TKaHW KPYIHOTO pOraToro CKoTa, CBMHEW M NTHIBI O CIEAYyIoIIel cxeme: BBEIeHHE aHTHOMOTHKOB
OTIBITHBIM KMBOTHBIM, TITHULIE COTJIACHO HACTABICHUSAM IO MPUMEHEHHUIO TIPEnapaToB —> yOOH ONBITHBIX
JKUBOTHBIX, TITUIIBI B Pa3JIMUHBIE CPOKH ITOCIIE BBEICHUS mpernapara, oToop oopasmos o 'OCT 26668-85
—> UccleIoBaHne 00pa3lloB Ha coepKaHne aHTUOMOTHKOB 110 MY 3049-84 —> Tepmuueckas o0padboTka
00pa31i0B —> MOBTOPHOE HCCJIEOBaHUE Ha COMAEp)KaHUE aHTHUOMOTHKOB OOpa3IoB TKaHEW U OyiIbOHa,
MIOJIyYEHHOTO MOCJIE BapKH.

B pe3ynprare repmuueckoit 00pabOTKH B MBIIIIEYHON TKAHU )KUBOTHBIX M ITHIIBI 3HAYUTEITLHO CHHXKACTCS
cofiep)kKaHne aHTUOMOTHKOB. B OCHOBHOM M3 MBIIIEYHBIX BOJIOKOH AaHTUOMOTHUK BMECTE C MSCHBIM COKOM
nepexoauT B OyJIbOH, 4acTh Mpernapara pa3pymiaercs Mnoj AecTBUEM BBHICOKHX TeMIepaTyp.

Bapxka xonbacHbIX U3eNuil C UCIIOIB30BAHUEM TOPSYETO Mapa B TEPMUUYECKUX KaMepax He MPHBOAUT
K 3HAUUTEJIBHOMY pPa3pylIEHUI0 aHTUOMOTUKOB M HE MOXKET OBITh PEKOMEHOBaHA ISl MCIOJIb30BaHUS
MBIIIEYHOTO CBHIPhSl C COJACPKAHMEM AHTUOMOTHKOB B KOHIIEHTPALUSAX, MPEBBIIIAIOIIUX MPEIeTbHO
JOTyCTUMbIE. B OTiMYMe OT MpoBapKU MBIIIEYHOTO CHIPhSl KyCKaMH B BaHHAX WJIM aBTOKJIABax, MpU
M3TOTOBIIEHUH BapeHBIX Koibac He oOpasyercs OylbOH, B KOTOPBIA MOTJa OBl YXOIUTH OOJNbIIas 4acTb
AHTUOUOTHKOB.

DECONTAMINATION PRODUCTS OF SLAUGHTER OF FARM ANIMALS, CONTAINING
ANTIBIOTICS

Kalnitskaya O.I.
Moscow State University of Applied Biotechnology
109316, Moscow, st. Talalikhina, 33

According to «Rules of veterinary inspection of slaughtered animals and the veterinary and sanitary
examination of meat and meat products» (1983) prohibits the sending to the slaughter of animals which
have used antibiotics within the period specified in the manuals for their use in veterinary medicine (1.4).
These animals arrive at processing plants in the case of involuntary killing and from unscrupulous suppliers.
In such cases, the Veterinary Service must decide on further implementation of the slaughter products
containing residual amounts of antibiotics (their MRLs are normalized SanPiN 2.3.2.1078-01).

At the department of veterinary-sanitary examination MSUAB were studied samples of muscle tissue
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of cattle, pigs and poultry, as follows: antibiotics introduced experimental animals, birds —> slaughter of
experimental animals, birds at various times after injection —> samples were taken according to GOST
26668-85 —> study of samples on the content of antibiotics according the Methodological guidelines
3049-84 —> thermal treatment of samples ° re-study the content of antibiotic tissue samples and the broth
obtained after boiling.

As a result of heat treatment in the muscle tissue of animals and birds is greatly reduced content of
antibiotics. Most of the antibiotic goes into the broth with meat juice, a part of the drug is destroyed by
high temperatures.

Cooking sausages with hot steam in thermal cameras does not lead to significant destruction of
antibiotics and can not be recommended for the use of raw muscle containing antibiotics in concentrations
that exceed the threshold. In the manufacture of cooked sausages is not formed broth, which would leave
most of the antibiotics.

noas0OP 1 OBOCHOBAHME COCTABA BUOJIOI'MYECKHU AKTUBHOI'O
MOAVYJIA AJIA TPOAYKTOB 1 PAHTUOHOB IIMTAHUSA CIIOPTCMEHOB
CJIOKHOKOOPAMHAIIMOHHBIX BU/IOB CITIOPTA

Toxkaes J.C., XacaHoB A.A.
Mockoeckutl 2ocyoapcmeenHulil yHusepcumem npukiaoHou 6uomexHoio2uu,
109316, 2. Mocksa, yn. Tananuxuna 33

B coBpemennom crnopre mpoOiema MUTaHUS 3aHUMAET OJHO W3 IIABHBIX MECT B CHUCTEME OOIIei
MOJITOTOBKH BBICOKOKBAU(UIIMPOBAHHBIX CIIOPTCMEHOB. Kask/plii BUI CIIOPTa UMEET CBOM OCOOCHHOCTH
NUTaHUs, CBsI3aHHbIE cO crenuukoil Gusnueckux Harpy3ok. [[is xakaoro Buja cropTra XapakTepHa
yBEJIMUYEHHAs TOTPEOHOCTH B T€X MJIM MHBIX MAKPO- U MUKPOHYTPUEHTAX, KOTOPYIO CIIOKHO BOCIIOJTHUTH 32
cueT 0a30BOr0 MUTAHUS C UCIIOIB30BAaHUEM TPAIUIIMOHHBIX POIYKTOB U O1t0/1. B CBS3U € 3TUM BO3HUKAET
HEOOXOAMMOCTh BKJIFOUEHHS B PAlMOH MHTAHUS CIIOPTCMEHOB TMPOAYKTOB U OINt0a, 00OTaleHHBIX
OMOJIOrMYECKH AaKTHBHBIMH MOJYJISIMM, aJ€KBAaTHO OTPaXKalOIIUMU OCOOEHHOCTH MeTabonu3ma
npeacTaBUTeNel JAHHOTO BUIA CIIOPTA.

OCHOBHOH OCOOEHHOCTBIO NUTAHUS TPEACTABUTENCH CI0KHOKOOPIMHAIIMOHHBIX BHJOB CIIOpTa
SIBIISICTCS TO, YTO IPU CPABHUTEIHLHO HU3KOKAJIOPHUIHOM parrone (57—63 KkaJl/Kr Macchl Tela CIOPTCMEHA)
TpedyeTcst 00eceynTh OpraHu3M BCEMH HEOOXOIMMBIMH IMHUIIIEBBIMH BelllecTBaMU. B cBsi31 co cienupukoi
JAHHOTO BHJA CIHOpTa ClEAyeT yAelsiATh 0co00e BHUMAHUE BOMPOCY aJEKBATHOTO MOTPeOICHUs
OHMOJIOrMYECKH aKTUBHBIX BEILIECTB C XOHIPOIIPOTEKTOPHBIMUA U aHTHAHEMUYECKUMH CBOMCTBAMH.

[IpoBenensl wuccrnenoBaHus (PUIUKO-XUMHUYECKMX U (DYyHKIIMOHAINBHBIX CBOWCTB KOMILIEKCA
PacTBOPUMBIX U HEPACTBOPUMBIX IMUIIEBBIX BOJIOKOH, XOHJIPOUTHHA Cyilb(ara, MIIOKO3aMUHa Cylb(ara
U JIAIIOCOMABHOTO kelne3a. OnpeneeHbl ONTUMANIbHBIE KOHIEHTPALMU JACUCTBYIOIIMX BEIIECTB, MPHU
KOTOPBIX TPOSIBISICTCS CUHEPTeTHUECKUN A (DEKT.

BrxuroueHue 3THX BEIIECTB B COCTAB MPOIYKTA JIJIsl CHOPTCMEHOB OY/IET CIIO0COOCTBOBATH MPO(PHUIIAKTHKE
KenezonepuiuTa, yBEIUYEHUI0 (PU3NYECcKOl pabOTOCIOCOOHOCTH M BBIHOCIHUBOCTH CIIOPTCMEHOB,
npoduIaKkTUKe 3a00JIeBaHUI OMOPHO-IBUTATEILHOTO alllapara, YCKOPEHHUIO MPOoIecca BOCCTAHOBICHUS
MOCJIE TPABM.

178 VI MockoBcHUIA MerayHapoaHbli KoHrpecc «BUOTEXHONIOMUA: COCTOAHUE U NEPCNEKTUBbI PA3BUTUA» 21-25 MapTa 2011

@



®

4
SECTION 7| | BIOTECHNOLOGY AND FOOD FOR LIFE B

TECHNOLOGIES —

SELECTION AND SUBSTANTIATION OF COMPOSITION OF BIOLOGICALLY
ACTIVE MODULE FOR PRODUCTS AND FOOD RATIONS OF SPORTS GYMNASTICS’
REPRESENTATIVES

Tokaev E.S., Khasanov A.A.
The Moscow State University of Applied Biotechnology,
109316, Moscow, Talalihina 33

Now the food problem occupies one of the main places in system of preparation of professional athletes.
Each sport has the features of a nutrition connected with specificity of exercise stresses. The enlarged
requirement for those or others macro- and micronutrients is characteristic for each sport and it is difficult
to fill at the expense of a base diet with use of traditional products and dishes. As a result there is a necessity
of including for food rations of athletes of products and the dishes enriched by biologically active modules.
Modules adequately reflect features of a metabolism of representatives of each sport.

The basic feature of a food of sports gymnastics’ representatives is low-calorie ration (57—63 kcal/kg
of mass of a body of the athlete) and high requirement of organism at the necessary alimentary substances.
In connection with specificity of the given sport we should give particular attention to the question of
adequate consumption of biologically active substances with chondroprotective and antianemic properties.

Researches of physicochemical and functional properties of a complex of soluble and insoluble
alimentary fibers, sulfate of chondroitin, sulfate of glycosamine and liposomal iron are conducted. Optimum
concentration of active substances at which it is shown synergetic effect are defined.

Including of these substances in content of a product for athletes will promote preventive maintenance
of iron deficiency, to augmentation of physical working capacity and endurance of athletes, preventive
maintenance of diseases of a locomotorium, acceleration of process of restoration after traumas.

CUHEPI'U3M JENCTBHUA B-AMWJIA3BI U INTIOKOAMMWJIA3BI MUKPOOPITAHU3MOB B
IMPOLHECCE NOJYYEHUSA MAJIBTO3HBIX CUPOIIOB

Komuccaposa B.B., Pymsanuesa I.H.
Mockosckutl cocyoapcmeeHtblil yHugepcumem npukiaoHol OUOmexHoI0cUl,
109316, Mockea, yn. Taranuxuna, 33

HaTypaJIBHBIe CaxapucTbIiC NPOAYKThI, 8 UMCHHO, MaJIbTO3HBIC, MAJIbTO30-IJIFOKO3HBIC CUPOIIbI, MOT'YT
3aMEHHUTh TPAJHUIHOHHYIO €axapo3y M HCKYyCCTBEHHbIC MOJCIACTHTENN, KOTOPbIE HEPEIKO OKA3bIBAIOT
HEraTUBHOE BIIMSTHHE HAa OPTaHU3M uelIoBeKa. MalbTO3HbIE CHPOIIBI ITUPOKO MCIOIB3YIOTCS 32 PyOeIKOM,
B YACTHOCTH, B THPOU3BOJACTBE KapaMelld, B TOM 4YHCJIE€ B PELENTypax HPOAYKTOB JUETHYECKOTO U
MPOQUITAKTUIECKOTO MUTAHUS.

HM3yueHbl OMOKaTaIuTHIECKUE CBOICTBA (DepPMEHTHBIX MPENapaTtoB HOBOTO MOKOJCHHUS, B TOM YHCIIC
reHHoMonpUIIPOBaHHBIX: -amuiasel Bacillus stearothermophilus, rimrokoammtassr Aspergillus niger.

Xpomarorpaduecki yCTaHOBICHA BO3MOXKHOCTb IIOJNYYEHHs BBICOKOOYHIIEHHOTO MAallbTO3HOTO
CHUpOIIa U3 HETPAAUITUOHHBIX UCTOYHHUKOB (SI‘-IMCHHBIC 1 NIICHUYHBIC BTOPUYHBIC CHIPLCBBLIC pecprLI).

HccrenoBaHo siBlIeHHE CHHEPrUu3Ma B JeUCTBUH (DepMEHTOB MUKPOOPraHU3MoB — [3-amuiassl Bacillus
stearothermophilus u mmokoammnaszer Aspergillus niger — B mporecce ocaxapuBaHUsl SYMEHHOTO W
HIICHUYHOro Kpaxmaia. KoadduumeHT cuHepru3mMa BBIYUCISIM KaK OTHOLICHHE SKCIIEPUMEHTATBHO
MOJIYYCHHOI'0 BbIXOJa IMPOAYKTA IIpU I[eﬁCTBHPI CMCCH MpfraparoB K TCOPETUYCCKOMY BBIXOY,
pacCYMTaHHOMY KaK CyMMapHOE JeiCTBHE MHAMBUIYAIbHBIX (epMeHTOB. KoadduimeHt cunepruzma
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paseH 1,9.

[lonmy4yeHHble AaHHBIE HCIOJIB30BAHBI HA TPAKTHKE: pa3paboTaH OMOKATATUTUYECKHH CIIOCO0
HOJyYCHHUSI BBICOKOOYHMINEHHBIX MAaJIbTO3HBIX CHPOIIOB HAa OCHOBE NPHUMEHCHHS aMIJIOIUTHYCCKUX
(bepMEHTOB MHUKPOOHOTO TIPOUCXOKICHUS.

SYNERGISM OF B-AMYLASE AND GLUCOAMYLASE OF MICROORGANISMS IN THE
PROCESS OF MALTOSE SYRUPS

Komissarova V.V., Rumyanceva G.N.
Moscow State University of Applied Biotechnology
109316, Moscow, Talalikhin-str., 33

Natural sugary products, namely, maltose, maltose-glucosic syrups, can replace traditional sucrose and
artificial sweeteners which quite often make negative impact on a human body. Maltose syrups are widely
used abroad, particularly in the manufacture of candies, including products of dietary and preventive
nutrition.

Biocatalytic properties of fermental preparations of new generation, including genetic modification, are
studied: B-amylase Bacillus stearothermophilus, glucoamylase Aspergillus niger.

The possibility of obtaining high-purity maltose syrup from unconventional sources (barley and wheat
secondary raw materials) is established by chromatography.

The phenomenon of synergistic action of enzymes microorganisms — [-amylase Bacillus
stearothermophilus and glucoamylase Aspergillus niger — in the process of saccharification of barley and
wheat starch is investigated. Coefficient of synergism was calculated as the ratio of the experimentally
obtained product yields under the action of a mixture of enzymes to the theoretical yield, calculated as the
cumulative effect of individual enzymes. Coefficient of synergism is 1.9.

The data obtained are used in practice: it is developed a biocatalytic method for producing high-purity
maltose syrup through the use of amylolytic enzymes of microbial origin.

OCOBEHHOCTH UCHOJb30BAHUS MOPCKHUX BOOJOPOCJIEM B TEXHOJIOT'MA
PAPHIEBBIX MACOITPOAYKTOB

Kopuuenko H.JI., bpeanxuna O.B., Yepkacosa JL.I.
Mockosckuil eocyoapcmeentbiii yHugepcumenm npukiaoHot 6UomexHoso2uu,
Mockea yn. Tananuxuna, 33

B Hacrosiiiee Bpems yueHble BCEro MUPOBOI'0 COOOIECTBA yAEIAI0T BHUMaHUE Pa3pab0TKe TEXHOIOT Ui
noJayueHus: (yHKIHOHANBHBIX MUIIEBBIX MpoayktoB (DIIIl) ¢ wucmomp3oBaHUEM BOAOPOCIEH W HX
Ouonornuecku akTUBHBIX BeriecTB (BAB).

B cBs3M cO CHOXKMBIIEHCS SKOJOTMUECKOW CUTyaleld Bce OoJbllle BO3pacTaeT HEOOXOIUMOCTh
UCIIOJIb30BaHMs B MUILLY HATYPAJbHBIX MULIEBBIX MPOAYKTOB, COANTaHCHPOBAHHBIX 10 MUKPOHYTPUEHTAM
u conepxkanux (BAB) paznuyHOro criekrpa AeHCTBUS, OJOKUTEIBHO BIUSIONINX Ha (YHKIIUA OPTaHOB
M TKaHed uesjoBeka. Mopckue BOJOpPOCIH comepxar kKoMmiuiekc BAB (OmakTuBHBIC TOMCaxapHibl,
CBOOO/IHBIE AMUHOKHUCIIOTBI, JTUIH/IbI, MUKPO-MaKpOAJIEMEHTHI, HOJ0COAEpKAIIME BEIIECTBA, BUTAMUHBI
A u B), 1o3TOMy HX IIUPOKO KUCIOB3YIOT KaK B HATypaJbHOM BU/JIE, TaK U B BUJIE IUILEBHIX JOOABOK.
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PazpaboTka u peanu3zanus KOMIUIEKCA TEXHOJIOTMH MUIIEBBIX MPOAYKTOB (YHKIIMOHAIHHOTO
MUTAHUS TTO3BOJIUT HE TOJIBKO PAIMOHANILHO MCIOIB30BATh 3aMMackl OyphIX BOAOPOCIEH, HO U PaCIINPUTh
ACCOPTUMEHT U CBOMCTBA (DYHKIIMOHAJILHO MUILEBBIX MPOAYKTOB, UTO SIBJISETCS aKTyaJbHOW 3aJa4el Jis
HAayKd W THINEBON MPOMBINUIEHHOCTH. Pernienne 3THX 3aqad ¥ BBITYCK HOBOM MPOAYKIIUH OOECIICUUT
HaceJieHWe HU3KOKaJIOPUUHBIMHU, oOorameHHbiMA BAB mnpomykramu, opraHojenTH4YecKHe CBOMCTBA
KOTOPBIX HE OTIIMYAIOTCS OT TPAJUIIMOHHBIX U cOaTaHCHUPOBAHHBIX 11O MUIIEBOI [IECHHOCTH.

Ha ocnHoBe Bomopociu ObUIM TONy4YeHBI TeleoOpasHble J00aBKH C COACpP)KAHUEM MOJIOYHO-
kucibix Oakrepuii, pona Lactobacillus. Ilonydennyro 106aBKy HMCIOIB30BaIM B perientype (apuieBbx
MSCONPOIYKTOB 5% K Macce chIpbs. Mcronb30Banne Moy4eHHON J00aBKH ClIOCOOCTBOBAJIO MOBBILICHUIO
KadecTBa Moy(haOpUKaTOB, YIyUIIEHUIO X CTPYKTYpPbI, BKyCa, BHEIIHEr0 BHJA U YIJTUHCHHIO CPOKOB
XpaHEHUS.

PECULIARITIES OF USE OF SEAWEED IN TECHNOLOGY OF MINCED MEAT PRODUCTS

N.L. Kornienko, O.V. Bredihina, L.G. Cherkasova
The Moscow state university of applied biotechnology, Moscow of uliza Talalihina, 33

Now scientists of all world community pay attention to working out technologies of reception of
functional foodstuff (FPP) with use of seaweed and their biologically active substances (BAV).

In connection with the ecological situation the necessity of use of the natural foodstuff balanced on
micronutrients and containing (BAV) of a various spectrum of action, positively influencing functions and
fabrics of the human bodies increases more and more. Seaweeds contains a complex BAV (biologically
active polysaccharides, free amino acids, lipids, micro-macrocells, iodine containing substances, vitamins
A and B), therefore they are widely used both in a natural kind, and in the form of food additives.

Working out and realization of a complex of technologies of foodstuff of a functional food will allow
not only rational using stocks of brown seaweed, but also expanding ot assortment and characteristics of
functional foodstuff. That is an actual problem for science and the food-processing industry. The decision
of these problems and release of new production will provide the population with low-calorie BAV enriched
products which organoleptic characteristics don’t differ from traditional and balanced on food value.

On an alga basis sorts gel additives have been received with the content of dairy - sour bacteria
Lactobacillus. The received additive was used in a compounding of minced meat products by of 5 % to
weight of raw materials. Use of the received additive promoted improvement of quality of semi finished
products, improvement of their structure, taste, appearance and lengthening of periods of storage.
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BUOTECTUPOBAHMUE ITMIIEBBIX UHI'PEJUEHTOB C HCITIOJIbB30OBAHUEM
KJIETOYHbBIX TECT-CUCTEM

Kotona B.C., Mamennena H.I'., Konrorsuna C.B.
I'OY BIIO «Mockogckutl 20Cy0apcmeenHulil YHugepcumem npuxiaoHol OUOmexHoI02uy,
109316, 2. Mocksa, yn. Tananuxuna, 33, Poccus

B mnacrosmee Bpemsi pa3paboTka HOBBIX NPOAYKTOB (YHKIIMOHATHHOTO MUTAHUS JOJDKHA
OCYIIECTBIATHCSA C TPOBEACHUEM O00S3aTeNbHOTO KOHTPOJII 33 COCTOSHHEM COOTBETCTBYIOIIMX
(GU3NOIOTUYECKUX CUCTEM OpraHM3Ma, Ha ONTUMH3ALHUIO AEHCTBHSI KOTOPHIX HAMPaBIECHO UCIIOIb30BaHHE
TaKMX TPOMYKTOB C MPHBICYCHUEM CHEIHAIBHBIX HuccienoBanuii. COBpEeMEHHBIE METOIbI (PH3UKO-
XUMHYECKOTO0, aHAIUTUYECKOTO U MUKPOOHOJIOTHYECKOTO KOHTPOJIS, UCIIONb3yeMble MPU IKOJIOTUUECKON
IKCTIEPTU3E MUIIEBBIX MPOTYKTOB, HE CIIOCOOHBI aJICKBATHO OLIEHUTH BIIMSIHHE HCCIICTyeMOTO MPOIyKTa
Ha OpraHu3M yesoBeka B 1ejaoM. Kpome Toro, MHOrOKOMIOHEHTHOCTD 3aTPYAHSET (PU3UKO-XUMUYECKYIO
CTaHJAPTU3AIMI0 MPOAYKTOB. B CBsI3W ¢ 3TUM akTyaibHa HEOOXOAUMOCTH Pa3pabOTKU U BHEAPEHUS
METOIOB TECTUPOBAHUS C TIOMOIIBIO OMOJIOTMYECKUX 00BEKTOB. buorectnpoBanue cMoxeT Aarh Oolee
MOJTHYIO ¥ MOAPOOHYI0 MH(POPMAIIHIO O 0E30MaCHOCTH OMOJIOTHYECKH aKTHBHBIX JT00ABOK M MPOAYKTOB
byHKIMOHANBHOTO MUTaHUs. lcrmonb30BaHME METOJOB, HCKIIOYAIONIMX MPUMEHEHHE BBICIINUX
MO3BOHOYHBIX )KUBOTHBIX B aHAJIN3€, BBITOAHO TAKXKE U C STUYECKUX MO3ULIUMN.

Cy1iecTByeT MHOXECTBO BHUIOB OHMOTECTHPOBaHHUSA. XOTEIOCh OBl BBIIEIUTH OIWH M3 HHUX — 3TO
OMOTECTHPOBAHUE HA KJIETOYHBIX JUHUAX. B 1aHHOM cilydae Mbl BBIOpaiM KIJIETOYHBIE JIMHUU Vero,
Flech-104, HEp-2. BriOop KJIETOK HE CTOJIb BEIHMK, HO HEKOTOPhIC M3 HUX BIIOJHE aJalTHPOBAaHBI K
YCIJIOBHSIM BhIpaIMBaHus in vitro. KileTKH BbIpaIIMBaIOT B CTPOTO aCENTUYECKHUX YCIOBHSX B CIIEIUATIEHOM
ob6opynoBannu. ChopMUpOBABIIMNCS MOHOCTONW KIETOK O0OpabaThiBaeTCsi OMOJIOTMYECKH AaKTHUBHBIMU
no0aBKaMH B TEUCHHE Yaca, 3aTeM, 4epe3 24 4 mociie CMEHBI CPEJibl, MPOU3BOIWICS IMOJICUYET KUBBIX U
MEPTBBIX KJIETOK.

Pa3pabarpiBaeMble METOIBI TO3BOJSIT TIONYyYaTh JIOCTOBEPHBIC PE3YJIBTAThl [0 OMPEACICHUIO
OHMOJIOrMYeCKOI aKTUBHOCTH Pa3IMYHBIX BEIIECTB HA LIETOCTHBIN OPraHU3M HIIH €T0 OTAENbHBIE CUCTEMBI,
a TaKXKe BBISBIIATH HEOS30MACHYIO MPOAYKIIHIO FIIM KOMIIOHEHTHI CBIPhSI ¢ BRICOKOM TOYHOCTHIO.

BIOASSAY OF FOOD INGREDIENTS USING CELL TEST SYSTEMS

Kotova V.S., Mashentseva N.G., Kolotvina S.V.
GOU VPO «Moscow State University of Applied Biotechnology»,
109316, Moscow, st. Talalikhina, 33, Russia

Currently, the development of new functional food should be carried out with the conduct of mandatory
review of the state of the physiological systems, to optimize the action which is directed to use such
products with the assistance of special studies. Modern methods of physical-chemical, analytical and
microbiological controls, used in the environmental assessment of food products, are not able to adequately
assess the impact of an investigational product on human body as a whole. In addition, multicomponent
difficult physical and chemical standardization of products. In connection with this urgent need for the
development and implementation of test methods with biological objects. The bioassay can provide a more
complete and detailed information about the safety of dietary supplements and functional food. Using
methods that exclude the application of higher vertebrates in the analysis, it is advantageous also from the
ethical standpoint.

182 VI MockoBcHUIA MerayHapoaHbli KoHrpecc «BUOTEXHONIOMUA: COCTOAHUE U NEPCNEKTUBbI PA3BUTUA» 21-25 MapTa 2011

@



® |

4
SECTION 7| | BIOTECHNOLOGY AND FOOD FOR LIFE B

TECHNOLOGIES —

There are many types of bioassays. I would like to highlight one of them — this bioassay on cell lines.
In this case, we selected cell lines Vero, Flech-104, HEp-2. The choice of cells is not so great, but some of
them quite adaptable to growing conditions in vitro. Cells grown under strictly aseptic conditions in the
special equipment. Formed a monolayer of cells treated with biologically active additives within an hour,
then 24 hours after changing environment produced counting live and dead cells.

The developed methods allow to obtain reliable results for determining the biological activity of
various substances on the entire organism or its separate systems, as well as to identify unsafe products or
components of the raw materials with high accuracy.

BE3OITACHOCTD INTPOAYKTOB ITEPEIIEJIOBOJCTBA

Koanbuyk C.H.
Mockosckuil eocyoapcmeennviil yHueepcumem npukiaonol 6UOMexHoN02uu

[ITuneBonCcTBO HaIIEH CTpaHbI IPEAyCMaTPUBAET AaJIbHEHIIee YBEINUSHNE aCCOPTUMEHTA POy KIIHH.
HoBast oTpaciip NTHIIEBOACTBA - MEPENEIIOBOJCTBO - IMO3BOJSIET PACHIMPUTH €T0 3a CYET MPOHM3BOICTBA
BBICOKOITUTATEIIbHBIX, TUETUYECKUX MPOAYKTOB MUTAHUS - IEPENEIIMHBIX UL U Msica. SIOHCKHE JOMAIITHHIE
neperena BBITOAHO OTIAMYAIOTCS OT JPYTHX BUJIOB CEIILCKOXO3SICTBEHHOW NTHIBI, B TEPBYIO OYEpEb,
CBOEH CKOPOCIIEIOCThIO. BBICTPBI CpOK MHKYOAaLMU M TOJIOBasi 3pejoCTh, KOTOpas HAcTymaeT B OTH
HEJIeTbHOM BO3PACTE, MO3BOJISET MOTYYNTh 3-4 TIOKOJIIEHHS NTHIEI B roA. [Ipu coBpeMeHHBIX MaciTabax
IIPOM3BOJICTBA HEBO3MOXXHO 00OMTHCH 0€3 MPUMEHEHUs BaKLWH, aHTUOMOTHKOB, KOTOPbIE YMEHBLIAIOT
HKOHOMUYECKHE ITOTEpH OT Oosie3HeH nTuirsl. Ho npy [uimTeIbHOM MX TPUMEHEHNH TaKUe Ipenaparhl MOTYT
BJIMATH HA KA4€CTBO KOHEYHON MPOIYKIIMHU, YTO CKA3bIBACTCS HA 3710pOBbE MoTpedurens. Vcnonb3oBaHue
AQHTUOMOTHUKOB B NTHULEBOICTBE UMEET Psil OCOOEHHOCTEH, IIPH 3TOM OCHOBHBIM SIBJISIETCS] IPAKTHYECKast
HEBO3MOXKHOCTh HMHIUBUAYaJbHOTO TNPUMEHEHHUS IpernapartoB. AHTHOAKTEpHAJIbHBIN Ipernapar Jyis
NTHIEBOJICTBA JOJDKEH OBITh PACTBOPEH B NMHTHEBOM BOJE WJIM CMENIaH ¢ KOpMoM. He MeHee BaKHBIM
MOMEHTOM SIBJISIETCS HU3Kask TOKCMYHOCTD U XOPOIlasi HIEPEHOCUMOCTb UCTIOJIb3YeMOT0 aHTHOMOTHKA.

Tor ¢akt, 9T0 OCTAaTOYHBIC KOIMYECTBA AHTHOMOTHKOB OOHAPYKHBAIOTCS B CHIPhE M MIPOAYKTAX
YKUBOTHOTO MIPOUCXOXKICHHUS, MOXKET CBHJIETEIILCTBOBATh O HAPYILICHUHU CYIIECTBYIOIIUX MHCTPYKLHUH T10
UX MPUMEHEHHIO, a TAKKE O TOM, YTO CPOKHU BBIJEP)KKH KHUBOTHBIX Iepe yOOeM Iocie mociaeHel 1aun
AHTHOMOTHKA HEAOCTATOYHBI. [IpocienTh NpUUMHBI ONAAaHUs AaHTUOMOTUKOB B UMIIOPTHYO TPOIYKIIUIO
HE TpeICTaBIsieTcsl BO3MOXKHBIM. [lImpokoe ncrnonp3oBaHne aHTUOMOTHKOB B BETEPUHAPHON HpPaKTHKE
U JKMBOTHOBOJICTBE TMPHUBOAMT K 3arpA3HEHUI0 UMM CHIPbS M MPOAYKTOB XHBOTHOTO MPOUCXOXKICHHUS.
Bompoc o BIusSHUN OCTaTOUHBIX KOJIMYECTB aHTHOMOTHKOB Ha 3/I0POBBE JIIOICH HYKIAeTCs B TAJIbHEHIIIEM
[TyOOKOM H3y4eHHUH. YCTAaHOBJICHO, UTO CJIE/Ibl aHTHOMOTHKOB B ITUIIIE HE OKA3bIBAIOT OCTPOTO TOKCUYECKOTO
JICWCTBHSA, HO MOTYT BBI3BIBATh AJICPTUYECKUE PEAKIUH, ITOAaBICHUE (EePMEHTOB U HapyIIeHHEe OOMEHa
BEIIECTB y MOTPEOUTENS.
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SAFETY OF PRODUCTS OF QUAIL FARMING

Kovalchuk S.N.
The Moscow state university of applied biotechnology

Poultry farming of our country provides the further augmentation of assortment of production. The
new branch of poultry farming - quail farming - allows to dilate it at the expense of manufacture of highly
nourishing, dietary foodstuff - quail eggs and meat. The Japanese house quail favourably differ from other
kinds of an agricultural bird, first of all, the precocity. Fast term of an incubation and a sexual maturity
which comes in 6 week age, allows to receive 3-4 generations of a bird in a year. At modern scales of
manufacture it is impossible to do without application of vaccines, antibiotics which reduce economic
losses from illnesses of a bird. But at their long application such preparations can influence quality of end
production that affects on consumer health. Use of antibiotics in poultry farming has a series of features,
thus the core is the practical impossibility of individual application of preparations. The antibacterial
preparation for poultry farming should be dissolved in potable water or is admixed with a forage. Not less
an important point is the hypotoxicity and good shipping of a used antibiotic.

That fact that residual quantities of antibiotics are found out in raw materials and products of an animal
parentage, can testify to disturbance of existing instructions on their application, and also that terms of
endurance of animals before slaughter after last summer residence of an antibiotic are insufficient. To track
the reasons of hit of antibiotics in import production it is not obviously possible. Wide use of antibiotics
in veterinary practice and animal industries leads to pollution of raw materials by them and products of an
animal parentage. The question on influence of residual quantities of antibiotics on health of people needs
the further deep studying. It is established that traces of antibiotics in nutrition don’t render acute toxic
action, but can cause allergic reactions, suppression of enzymes and disturbance of a metabolism in the
consumer.

AHTHOKCUIAHTHASA AKTUBHOCTDB CYXOI'O 3EPHA U ITPOPOIIIEHHBIX CEMSAH
HEKOTOPBIX 3EPHOBBIX CEJIbCKOXO3SMICTBEHHBIX KYJIGTYP

Kozaosa 3.1, Illackoabckas H. /1.

I Vupescoenue Poccutickoil akademuu nayk Hucmumym 6uoxumuueckotl (hpusuxu
um. HM. Omanysna PAH, 119334, Mockea, yn. Kocwieuna, o. 4

2 Hayuno-Ilpoussoocmeennviti yenmp « Pocmoky» Axademuu Hosoco Mviwinienus

3epHOBBIE KYJIBTYPbl LIUPOKO MPUMEHSIOTCS B MUINEBOM MPOMBIIIJIEHHOCTH, B KUBOTHOBOJCTBE, a
TaKXKe B MEIUIMHE, JJIsl IPUTOTOBJICHUSI MaceJ, JIEKaPCTBEHHBIX MPENapaTroB, OMOIOTHYECKH aKTHBHBIX
N00aBOK M Jip. VICKITIOUNTENBHYIO IIEHHOCTb MPEJICTAaBIAIOT COOON MpOpOoIIeHHbIe ceMeHa. DepMeHTHI,
coiepKalIrecs B MPOPACTAIONIMX CEMEHAX, PACHICTUISIIOT OENKHU, SKUPBI M YINIEBOJABI U TPU BKIIOUCHUU
HNPOPOCTKOB B IUILY MPOAOIKAIOT pabOTaTh B OpraHU3ME UYEIOBEKAa, SKOHOMS €0 BHYTPEHHHUE CHIIBI.
Conepxaruecs BIIpOpPOCTKaX MUKPOIEMEHTHI 1 BUTAMHUHBI HAXOIATCS B COATaHCHPOBAaHHBIX KOJTMYECTBAX
U COYETaHMSIX, OHU BCTPOEHBI B OPraHMYECKYIO0 CHCTEMY KMBOM TKaHM M UX YCBOEHHME CKa3bIBaeTCs
HOJI0KUTEJIBHO HA 310POBBE YEIIOBEKA.

Jlnis aHanu3a ObUIM B3ATHI CIEAYIOIIME CEMEHa U NMPOPOCTKU: MIIEHMIA, POXb, OBEC, YEUEBUIIA,
rOpoxX HYT, 'peunxa, ThIKBa, IMOJICOJIHEYHUK, KYHXKYT, JI€H, a TAKKE€ MyKa ropoxoBas «3apsHKa» U MyKa
KOPMOBBIX 0000B «Arary. Llenbio Halllero uccie10BaHus SBUI0Ch ONpeeIeHHe CyMMapHOTO COAepKaHUs
9H/IOT€HHBIX AaHTHOKCUIAHTOB (AO) B 3epHaX YHOMSHYTBIX KyJIbTYp U IPOPOCTKAX HA PA3IUYHbIX CTAIUAX
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pocra.

AHanu3 MpPOBOAMIM JKCIPECC METOJOM HMHHULMHUPOBAHHOIO OKMCIEHHUS YIIIEBOIOPOJAa — KyMOIa,
paszpaboranabsiM B UHCTHTYTEe XuMudeckon @usuku PAH. MeTton — npsiMoii 1 OCHOBaH Ha UCIIOJIb30BAaHUHU
peaxIuu KUIK0()a3HOTO OKUCICHHS YIIIEBOAOPO/Ia MOJIEKYIIPHBIM KUCIOPOIOM.

B npouiecce npopactanus ceMmeHa BCeX UCCIIEJOBAHHBIX HAMHU KYJIBTYp aKTUBHO CUHTE3UPYIOT BUTAMUH
C. Mb1 onpenensnu konuuecTBo ButamuHa C B IpopacTalolliuX ceMeHax B TeueHue mnepBbix 10 cyTok
IIpOpalMBaHusl.

MeToaoM KHJIKOCTHOW XpomaTorpauu MONyYnId KOHLEHTpanuu BuTamMuHa C B CyXuX ceMeHax
u npopoctkax. Ouu cocrapisier Beauuuny ot 5,0 - 10° - 1,1 - 10* M/kr. B npopocTkax 3THX KYJIBTYp
noxydmsin BenuuuHsl ot 8,6 - 10° - 3,0 - 10 M/kr. AkTUBHO unet cuHte3 BuTamuHa C B MPOpOCTKax
0000BBIX KYJIBTYp: YEUEBHIIA, TOPOX.

B npopocTkax MIIeHUIbl HAOMIONANIOCH YBEIMYEHUE COACpKaHUS SHAOTeHHBIX AO B HayalbHOM
MEePUOJIE POCTA, XaPAKTEPHUIYIOIIMMCS BBICOKOH OHOJIOTMYECKOW AaKTUBHOCTHIO. MakcumaiabHOE
coziepkanue SHA0reHHbIX AO B TKaHSIX IPOPOCTKOB MCCIIENOBAHHBIX KyIbTyp - 1,3 - 107 - 5,5 - 102 M/kr,
4yTO B 3-5 pa3 BhlllIe, 4YeM B HyJIeBOi Touke pocTa. Conepxanre AO B Myke ropoxoBoil «3apsinka» - 1,4 -
102 M/kr, a B Myke KOPMOBBIX 0000B «Arar» - 1,8 - 102 M/kr.

Bo MHOrux ctpaHax B HacTosllee BpeMsl MPOPOCTKH MIICHULIbI, PKH, OBCA IIUPOKO UCIOJIb3YIOT B
Pa3IMYHBIX 03J0OPOBUTENIBHBIX U CHOPTUBHBIX AueTax. OHM CTaJld NPUBBIYHON YaCThIO pal[MOHA JIIOACH,
BEAYLINX 3J0POBBINA 00pa3 )KU3HU, IOCKOJIbKY SIBJISIOTCS )KUBBIM HCTOUHUKOM JOJITOJIETHS U 3J0OPOBBSI.

ANTIOXIDANTIVE ACTIVITY OF DRY GRAIN AND GERMINATED SEEDS OF CERTAIN
GRAINS OF AGRICULTURAL CULTURES

Kozlova Z.G.! and Shaskolskaya N.D.

I Emanuel Institute of Biochemical Physics of the Russian Academy of Sciences (RAS),
119334, 4 Kosygin St., Moscow.

2 Scientific-Production Center “Rostok” of the Academy of New Thinking

Grain cultures are widely used in the food industry, cattle breeding, as well as in medicine for producing
oils, medicaments, biologically active additives etc. Germinated seeds are exceptionally valuable. Ferments
in germinated seeds break up proteins, fats and hydrocarbons, and when sprouts are included in food intake
continue to function in the human organism, thus easing internal exertion. Microelements and vitamins
in sprouts are found in balanced quantities and proportions in the organic system of tissue and their
assimilation have a positive effect on a person’s health.

For analysis purposes, the following seeds and sprouts were taken: wheat, rye, oats, lentils, peas,
buckwheat, pumpkin, sunflower, sesame, flax; also pea flour “Zaryanka” and bean-fodder flour “Agat”.
The purpose of our investigation was to determine the total content of endogenous antioxidants (AO) in
grains of the aforementioned cultures and sprouts at various stages of growth.

The analysis was performed by an express method of initiated oxidation of hydrocarbon — cumene,
developed in the Institute of Chemical Physics RAS. The method is direct and based on the use of the
reaction of liquid-phase oxidation of hydrocarbon by molecular oxygen.

In the germination process of seeds of all our investigated cultures, vitamin C is synthesized. We
determined the amount of vitamin C in germinating seeds during the first ten days of germination.

The concentration of vitamin C in dry seeds and sprouts was obtained by a liquid-chromatographic s
method. They were in the range 5.0 - 10 — 1.1 - 10* M/kg. In sprouts of these cultures, the range was 8.6  —
|
|

I
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10— 3.0 - 10 M/kg. Active synthesis of vitamin C occurs in sprouts of bean cultures: lentils and peas.

In wheat sprouts, there was observed an increase in the endogenous AO content in the early period
of growth, which characterizes high biological activity. The maximum content of endogenous AO in the
sprout material of investigated cultures was 1.3 - 107 - 5.5 - 10 M/kg, which is three to five times more
than at zero growth. The AO content in pea flour “Zaryanka” was 1.4 - 10> M/kg and in bean-fodder flour
“Agat” 1.8 - 10 M/kg.

In many countries, the sprouts of wheat, rye and oats are widely used in various diets for health-
building. They have become standard for people leading a healthy life.

KYJIBTYPA AMAPAHT KAK IEPCIIEKTUBHOE CbIPBE /IUIS1 BUOTEXHOJIOI'MYECKHUX
MMPOOECCOB ITPOU3BOACTBA ITMIIEBBIX ITPOAYKTOB

AopamoB U.A., Koamnaxosa B.B.
Mockosckutl 2ocyoapcmeennblil yHugepcumenm NPuKIaoHol OUoOmexHoso2ul,
109316, 2. Mockea, yn. Tananuxuna, 33

B pauuone mnurtanus mrofnedl HaOmomaercs JeUIMT KMBOTHOTO Oelika, MOATOMY COXpaHsSeTcs
HEOOXOIMMOCTh B IIOUCKE €r0 HOBBIX ChIPbEBBIX pecypcoB. Pa3paboTka OMOTEXHOIOIMYECKUX ITPOLECCOB
nepepadOTKU PACTUTEIBHOTO CHIPbS M IMPUMEHEHHs Pa3IMYHBIX OCNKOBBIX (GOpPM Ui MOIYyUYCHHS
MPOYKTOB MOBBIIICHHONW MHUIIEBOW W OMOJIOTHYECKOM IIEHHOCTH — OJ{HA U3 aKTyaJbHBIX 3aJ1a4 MHUIICBOM
HPOMBIIIIEHHOCTH.

B cBsi3u ¢ 3THM B paboTe permanach npobiema rmoxydeHus KOHIIEHTPUPOBAHHBIX (hOpM Oelika U3 CeMsiH
HETPAJAULMOHHON KyJIBTYPhl aMapaHT C LEJbI0 JAaJbHEHUIIEero MOMy4YeHUs] KOMIIO3UTOB M MOIYNEH s
IPUMEHEHHUs B IPOYKTaX IUTAHUS pa3IMYHOI0 Ha3HaYeHus. [Ipe1BapuTeIbHO BBITIOIHEHBI UCCIIEI0BAHUS
[0 OMNpPENEICHUI0 XUMUYECKOr0, OMOXMMHUYECKOTO COCTAaBOB U (DM3UKO-XMMUYECKHX CBOWCTB CHIPbA
(6emox, up, MUHEpaAIbHBIC BEIIECTBA, (PPAKIIMOHHBIN, aMUHOKHCIIOTHBIN COCTaB OeJiKa, paCTBOPUMOCTD,
KUPHOKHCIIOTHBIH, TPYIIIIOBOM COCTABBI IUMHJIOB U T. 11.), HOCJIE Yero pa3paboTaHbl MPOLECChl OTACTICHUS
0€JIKOB OT JIMIHJIOB, YIJIEBOAOB C IPUMEHEHUEM 3H3MMOB M IOJYYEH KOHLEHTPAT C BHICOKMM BBIXOIOM
(92%). ITonoOpanbl criocoObI CYIIKH, U3y4YeHbI (PYHKIIMOHAIBHBIE CBOWCTBA.

benkoBblli  KOHLEHTpAaT coJepXkajl BCE HE3aMEHMMbIE AaMUHOKHCIIOTBI, XOpOLIO CBS3bIBAl,
SMYJIBIMPOBAJ KHUpP, CTAOMIM3MPOBAJ BOJHO-)KUPOBBIE 3MyJibcuU. B uTOre, paspaboTaHbl peuentypa
U CIIOCOO IMPUIOTOBJIEHUS KMCIOMOJOYHOIO IPOJYKTa HA OCHOBE O0E3KMPEHHOI'O MOJIOKA C OEIIKOBO-
JUIUIHOW SMYJIbCUEH, NPUTOTOBICHHOW M3 OJHUX KOMIIOHEHTOB amapaHTa. llokasarenu kadecTtsa
1 0e30IIaCHOCTH MPOAYKTa OTBEUAIM COOTBETCTBYIOIIUM TPEOOBaHMSAM, OH COJAEpPXkaJl IMOBBIIIEHHOE
KOJIMYECTBO MOJHOLEHHOTO Oenika (Ha 78%), xup ¢ mpeoliaaHueM HEHACBHIIECHHBIX HUPHBIX KUCIIOT,
BKJIIOUasl JIMHOJIEBYIO, a Takke (ocdaruabl, CKBajleH, MUHepasbHble BemecTBa Ca, Fe, K B konmnuectsax,
Ha 30-100% npeBbIIaOmUX OOBIYHBIN KUCIOMONIOUHBINH HOTypT. Cle10BaTeNbHO, [IEHHBIE KOMIIOHEHTHI
amapaHTa BO3MO)KHO HCIIOJIb30BaTh B TEXHOJIOIMUYECKUX IIpoleccax 00OrameHus MpoLyKTOB IUTAHUS C
NPUMEHEHHEM HOT'ypTOBBIX KyJIbTYP MUKPOOPTaHU3MOB.
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CULTURE AN AMARANTH AS PERSPECTIVE RAW MATERIALS FOR
BIOTECHNOLOGICAL PROCESSES OF MANUFACTURE OF FOODSTUFF

Abramov L.A., Kolpakova V.V.
The Moscow state university of applied biotechnology,
109316, Moscow, street Taulalihina, 33

In human diets, there is a shortage of animal protein, so that there is a need to find its new raw materials.
Development of biotechnological processing of plant materials and use of various forms of the protein to
produce products of high nutritional and biological value - one of the urgent tasks of the food industry.

In connection with this work solved the problem of obtaining the concentrated forms of protein from the
seeds of alternative culture amaranth to further production of composites and modules for use in foods for
various purposes. Previously performed studies to determine the chemical, biochemical composition and
physico-chemical properties of raw materials (protein, fat, minerals, grain size, amino acid composition of
protein solubility, fatty acid, a group of lipid compounds, etc.) and then developed the process of separating
proteins from lipids, carbohydrates using enzymes and the concentrate obtained in high yield (92%).
Chosen methods of drying were studied functional properties.

Protein concentrate contained all the essential amino acids, well-connected, emulsified fat, stabilized
water-in-oil emulsion. As a result, developed recipe and method of preparing fermented milk product on the
basis of skim milk with a protein-lipid emulsion prepared from some components of amaranth. Indicators
of quality and safety of the product meet the relevant requirements, it contains increased amounts of
valuable protein (78%), fat with a predominance of unsaturated fatty acids including linoleic, as well as
the gums, squalene, minerals Ca, Fe, K in quantities of 30 - 100% higher than conventional dairy yogurt.
Consequently, the valuable components of amaranth can be used in processing food fortification with
yoghurt cultures of microorganisms.

NPUMEHEHUE MOPCKOM COJIA B ®YHKIIMOHAJIBHBIX HAITMTKAX

Tokaen J.C., KpacnoBa U.C.
Mockosckutl cocyoapcmeenHulil yHugepcumem npukiaoHol 6uomexHoio2ul,
109316, 2. Mocksa, yn. Tananuxuua, 33

B Hacrosmiee BpeMs NpuoOpeny HIMPOKYIO MOMYJISPHOCTh CHELUATU3UPOBAHHbIE HAMMUTKU IS
croprcMeHoB. OHM 00ecTIeunBaOT OPraHU3M JOTIOTHUTEIBHOM SHEPTHEN BO BpeMs (PU3UUECKON HAaTrPy3KH,
HPENATCTBYIOT 00€3BOKHMBAHUIO U CIOCOOCTBYIOT BOCCTAHOBIICHHIO IIOCTIE 3aHATUH clTOpTOM. OCHOBHBIMU
KOMIIOHEHTAMHM TaKHUX HAIUTKOB, SIBIISIIOTCS JIETKOYCBOSIEMBIE YIIIEBOABI, BUTAMHHBI U MHUHEpAJIbHBIC
BELICCTBA.

VYIeBoapl B TAaKWX HAaIMTKAaX 00ECIEUMBAIOT OPraHU3M HEOOXOAMMBIM 3aracoM PHEPTUU M CO3AI0T
OnaronpusTHBIC YCIOBHS AJIl pEerupaTaliy, NOCKOJIbKY BOCIIOJIHEHHE TIOTEPU BIaru BO3MOXHO TOJIBKO
IIPU YCJIOBUU, €CIH YIIIEBOJBI HAXOAATCS B U30TOHUYECKOM COCTOSIHUM: B Buje 5-8% pacTBopa.

MuHepanbHble COJM MOAAEPKHUBAIOT BOAHO-COJIEBOM OalaHC U CIIOCOOCTBYIOT aKTUBHOMY HEPEHOCY
SHEpreTHUecKux cyocTtparoB. [Ipu MOBBIIIEHHBIX (U3NYECKUX HArpy3KaxX CHOPTCMEHBI HCIBITHIBAIOT
HEOOXOIMMOCTh B HAaTPUH, KaJIUHU, KaJbIIMA U MarHuu. DTH MUHEpaJbHbIE BEIeCTBAa JOOABISAIOT B BUAE
XJIOPUJOB, LIUTPATOB U KapOOHATOB.

Oco0Oblil MHTEpeC MpecTaBiseT MPUMEHEHHE MOPCKOM COJM, B CBA3M C TEM, YTO OHA SBIISETCS
MIPUPOAHBIM HCTOYHUKOM HE TOJIBKO HATPUS U XJI0pa, HO U KaJbLUsA, MarHUs, MapraHia, Mey, IUHKA U B
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00JbIIKX KOMYeCcTBaX OpoMa, osa U COAEPKUT TU BEIECTBA B MPOMOPLUUIX UIEHTUYHBIX ChIBOPOTKE
YeJIOBEYECKOM KPOBH, IIPU 3TOM OCMOTHUYECKOE JABJICHUE KPOBU HE U3MEHSETCS, U, CIEA0BATEIbHO, HE
MPOUCXOJUT U3MEHEHHUS KOHLIEHTPAIIM MUHEPAJIbHBIX BEUIECTB. DT XUMUYECKUE DJIEMEHTbI YCUIUBAIOT
YCBOEHHUE HATPHsI, UTO BHITOJHO OTJIMYAET MOPCKYIO COJIb OT XJIOPUAA HATPUSI.

Kpome TOro, mMopckas coib OKa3bIBa€T MOJOKUTEIbHBIA 3()(EKT Mpu XPOHUYECKUX TIacTpUTax,
SI3BEHHOM OO0JIe3HU >KeTy[Ka M JBEHAAIATUIIEPCTHON KHILIKH, TPU 3a00JCBaHUIX KUIICYHUKA, MTEYCHH,
HKEITYHOTO TY3bIPS U IMOJKETYAOYHOHN JKeJe3bl, YTO MO3BOJSIET €€ PEeKOMEHJ0BaTh AJi1 NPO(UIaKTUKU
3a005IeBaHUH JKEITYI0YHO-KHUIIIEYHOTO TPAKTA.

USING OF SEA SALT IN FUNCTIONAL DRINKS

Tokaev E.S., Krasnova L.S.
Moscow State University of Applied Biotechnology,
109316, Moscow, Talalikhina, 33

Now specialized drinks for athletes have got wide popularity. They provide an organism with additional
energy during physical activity, prevent with dehydration and promote restoration after playing sports.
Carbohydrates, vitamins and electrolyte are basic components of such drinks.

In such drinks carbohydrates provide an organism with a necessary source of energy and create favorite
conditions for rehydration, as replacement of body water loss is only if carbohydrates are in an isotonic
condition: in the form of 5-8 % of a solution.

Electrolytes support water-electrolyte balance and stimulate an active transfer of energy substances.
During endurance physical activities athletes feel necessity for sodium, potassium, calcium and magnesium.
These mineral substances add in the form of chlorides, citrates and carbonates.

The particular interest represents using of sea salt as it is a natural source not only sodium and chlorine,
but also calcium, magnesium, manganese, coppet, zinc and in considerable quantities of bromine, iodine
and contains these substances in proportions identical to whey of human blood, thus osmotic pressure of
blood doesn’t change, and, therefore, there is no change of concentration of mineral substances. These
chemical elements increase sodium digestion and positive tell sea salt from the sodium chloride.

Besides, sea salt has a positive effect at chronic gastritises, ulcerous diseases of a stomach and a
duodenum, at diseases of an intestines, a liver, a gall bladder and a pancreas that allows it recommended it
for prevention of gastrointestinal diseases.
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CKBO3HBIE ATPAPHO-ITAIIEBBIE TEXHOJIOT' MY NEPEPABOTKH MOJIOYHOM
CBIBOPOTKH HA OCHOBE HAHO®UWJIBTPAIIUN

Kyapsimos B.JI.
T'HY BHUU nuwesoii buomexnonocuu Poccenvxozaxademuu
111033, . Mocksa, yn. Camoxamuas, 46

[Tpobnema pa3zpaboTku crnocoOoB NIyOOKOH MepepabOoTKM MOJOYHOM CHIBOPOTKM Ha MHILEBBIE U
KOPMOBBIE TIPOIYKTHI, OTy(hadbpuKaTel U 100aBKH MPOIODKAET ObITh akTyasnbHOW. [Ipu 3TOM Hamnbosee
3(QPEeKTUBHBIMM METOJaMM K HACTOALIEMY BPEMEHHM B MHUpPE NMpu3HaHbl MeMOpaHHble mpoueccsl (MII)
u ocobenHo HaHopwibTpanus (H®D), oTHOCsmAasCS K HAHOTEXHOIOTUAM. B maboparopun MeMOpaHHBIX
texHonoruii (JIMT) BHUUIIBT Ha ee ocHOBe (C BKJIIOYCHHEM OHMOTEXHOJIOTHYECKHX, XUMUYCCKHX M
(U3UKO-XUMUUECKUX TPOIECCOB) pa3paboTaH psii TEXHOIOTHYECKHX CXEM MPOHM3BOACTBA IMHUIIEBBIX
U KOPMOBBIX MPOTEUHO-JIAKTYJIO3HBIX J100aBOK, 00JalaOIIMX OAHOBPEMEHHO MPOOMOTHUYECKUMH H
peONOTUYECKUMHU CBOMCTBAMM.

TexHomOrus NpeycMaTpruBaeT KOHLIEHTPUPOBaHHE JaKTO3bI ¢ oMolsio HD (kak ¢ npeaBapuTeIbHbIM
BBIJICJICHUEM CBIBOPOTOYHBIX OeikoB ynbTpaduisrpanueit (Y®), Ttak um 0e3) 10 KOHLEHTPAIHH,
ONTUMAJILHON JUISl KaXKJJOW U3 CTaui CUHTE3a JJAaKTO3MUI-MOYEBHHBI, JIAKTYJIO3bI U BBIPALMBAHUS OUPHUI0-
u nakrobakrepuii. OTpaboTaHa TEXHOIOTHS X CMEIIMBAHUS (C T0OABICHHEM HATHBHBIX OCJIKOB CBIBOPOTKHU
u/wim ux (epMEeHTONIN3aTOB), 00eCIeurBalONIas ONTUMAIBHOE UX COOTHOILLIEHUE B 3aBUCUMOCTH OT cdep
npuMeHeHus. Takoil cnoco0d MMeeT psAl NPEeuMyILIECTB Iepel pa3fAei]bHbIM TOBAPHBIM IPOU3BOACTBOM
noxy¢pabpHuKaTroB, B TOM YHCJE 3a CYET B3aUMHON HEWTpaTU3alUM JAKTO3WJI-MOYEBUHBI U JIAKTYJIO3bI
0e3 MCIONIb30BaHMs KUCIIOT M IIesnoueii. BrIsgBIeHa MO KPUTEPHUIO 1I€HA-Ka4eCTBO ONTHUMAJIbHAS MapKa
npoTeasbl U OTpabOTaHbl ONTHUMAJIbHBIE MapamMeTpbl (PepMEHTONIN3a OENKOB CHIBOPOTKH (pa3lielbHO U
COBMECTHO C MEKapCKUMHM JPOXK’KaMu ), TO3BOJIIOIINE 3HAUUTEIBHO NOBBICUTH UX YCBOSEMOCTD.

TexHoMOrUs MO3BOJIAET NOITYYaTh NACTOOOpa3Hble JOOABKHU C AJTUTEIBHBIM CPOKOM XPAHEHUS 3a CUeT
BBEJICHUS CTIICIIAILHO MTO100paHHBIX HATIOJHUTEIEH, KOHCEPBAaHTOB U AHTUOKCHIAHTOB 0€3 UCTIONIb30BaHHS
HHEPrOEMKHX MPOLIECCOB — BHITAPKU U CYILKH.

HaocHoBe crcteMmHOro noaxona orpaboTaH alrOpUTM aAaI TAIlMK pa3padoTaHHBIX CXeM TPUMEHHUTETHHO
K YCJIOBHSIM KOHKPETHOI'O MOJIOKO3aBO/la M perHoHabHbIX ocobeHHocTel. Corpyauuku JIMT obecneuar
OCBOEHHE 3TUX TEXHOJIOTHH 10 TPeOOBAaHHUIO 3aKa3YMKOB Ha OCHOBE KaK OTEYECTBEHHBIX, TAK M HIMITOPTHBIX
MeMOpaHHBIX YCTaHOBOK.

THROUGH AGRO-FOOD TECHNOLOGIES OF WHEY PROCESSING BASED ON
NANOFILTRATION

Kudryashov V.L.
All-Russian Scientific Research Institute of Food Biotechnology of Russian Agricultural Sciences

Academy of, 4-B, Samokatnaya st, Moscow, 111033, Russia

The problem of developing the methods of deep processing of whey into food and feed products,
half-products and additives is still actual. Up to now the most efficient methods are membrane processes
(MP) and especially nanofiltration (NF), which belongs to nanotechnologies. In laboratory of membrane
technologies (LMT) of All-Russian Research Institute of Food Biotechnology based on nanofiltration (with
addition of biotechnological, chemical and physical-chemical processes) technological flowcharts of food
and feed protein-lactulose additives production have been developed, which have simultaneous probiotic
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and prebiotic properties.

The technology includes concentration of lactose with NF (with preliminary extraction of whey proteins
by ultrafiltration (UF) as well as without it) up to concentration optimal for each stage of synthesis of
lactosyl-carbamyde, lactulose and growing bifido- and lacto bacteria. The technology of its mixing has
been worked out (adding native proteins of whey and/or their fermentolysates) providing their optimal ratio
depending on area of application. Such method has some advantages over separate production of semi-
finished products for the account of mutual neutralization of lactosyl-carbamyde and lactulose without
using acids and alkaline. The optimal kind of protease by criteria price-quality has been revealed and the
optimal parameters of fermentolyse of whey proteins (separately and jointly with baker’s yeast has been
approved that allow to increase their digestibility.

The technology allows to produce paste-like additives with long storage time by adding special fillers,
preservatives and antioxidants without using energy costing processes — cooking and drying.

Based on system approach the algorithm of adaptation of developed flowcharts has been made with
regard to condition of particular milk plant and regional peculiarities. The staff of LMT will provide
approbation of these technologies on demand of customers based on domestic and well as on imported
membrane installations.

INOUCK U BBIIEJIEHUE ITPOAYHEHTOB TEPMOCTABUJIBHBIX
AMMWIOJIUTUYECKHUX ®PEPMEHTOB

Ky3pmuna JI.A., Hopmypoaosa K.T.

Hncmumym muxpobuonoeuu AH PY3,

yi. A. Kooupuii 76, e. Tawkenm 100128, Y36exucmar,
e-mail: kuzminalilya@rambler.ru

[Touck u BbIEIEHNE HOBBIX OMOJIOTUYECKH aKTHBHBIX BEIIECTB - OJHO M3 aKTyaJIbHbIX HAlpaBICHUN
COBPEMEHHOM OMOTEXHOJOrMU. BaKHBIM MCTOYHMKOM TaKUX COCIMHEHMU SIBISIOTCS MUKPOOPTaHU3MBI.
B HacTosiiiee Bpemsi 0coObIi HHTEpEC MPEACTABISIIOT TePMO(UIbHBIE MUKPOOPTaHU3MbI — MPOTYLIEHThI
TEPMOCTAOMIIBHBIX THAPOIUTHYECKUX (PEPMEHTOB.

Lenr paOoThl SBUJICS MOMCK W BbIACIEHUE TEPMOGUIbHBIX MHKPOOPTraHU3MOB 00JIaJAI0LINX
aMHIJIOJIUTUYECKON aKTUBHOCTBIO.

N3 obpasnos nmous KamkagapsuHckoit U TamkeHTCKo oOmacteit Y30ekucraHa ObUIO BBIACICHO 15
mraMma 0aKTepHii OTHOCSIIUXCS K posiaM Bacillus uActinomycetes, KOTOpbIe CTIOCOOHBI PACTH U Pa3BUBATHCS
npu Temmeparype 55°C. B pesynbrare Ka4ueCTBEHHOTO CKpUHUHTA OBLIO 0TOOpaHO 6 MTaMMOB OaKTepHi,
00J1aar0INX aMUJIONIUTHYECKON akTUBHOCTRIO ITpu pH cpenbl 7.0-8.0. AHanu3 30HbI THAPOIU3a Kpaxmaa
Haubosiee aKTUBHBIMU KYJIBTYpaMU MO3BOJIUI ONPEIENIUTh PA3HULLY MEXAY TUAMETPOM 30HBI THIPOIHM3a
Kpaxmajia 1 IuaMeTpoM pocTta KosioHuu. [Ipu 3Tom 3a 48 yacoB KynbTUBUPOBAHUS Y IITAMMOB Bacillus sp.
K1 pa3znuna cocraisina 13 mm, K2 — 15 mm, K3 — 17 mm, K4 — 12 MM 1 y utammoB Actinomycetes sp. T1
pasHuua cocrasisia 13 MM, T2 — 12 MM cooTBTCTBEHHO. [IepBUYHBIN CKPUHUHT MO3BOJISET B JaIbHEUILIEM
WCITOJIB30BaTh OTOOpPAHHBIE MITAMMBI JJIsi OMOCHHTE3a (PEPMEHTOB NPH TIIYOMHHOM KYJIBTUBHPOBAHHUH C
LEJIBIO TIOTYYEHUSI TEPMOCTAOUIBHBIX aMHJIOTUTUYECKUX (PEPMEHTOB.

Taxum 006pa3om, NpoBeIeHHbIE UCCIIEOBAHUS U TIOTYUYEHHbBIE PE3yJIbTaThl CO3aI0T BOSMOKHOCTH JIJIS
NOJTYYEHUs PEenapaToB rUAPOIUTUIECKUX TEPMOCTAOMIBHBIX (hEPMEHTOB.
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THE SEARCH AND ISOLATION OF THERMOSTABLE AMYLOLYTIC ENZYMES
PRODUCERS

Kuzmina L..A., Normurodova K.T.
Institute of Microbiology Uzbekistan Academy of Sciences,
A.Kadiry str. 7b, Tashkent 100128, Uzbekistan, e-mail: kuzminalilya@rambler.ru

The search and isolation of new biological active compounds is one of actual directions of the modern
biotechnology. Microorganisms are an important source of such kind of compounds. Nowadays, thermophile
microorganisms present special interest as producers of thermostable hydrolytic enzymes.

The aim of this work is to search and isolation of thermophile microorganisms having amylolytic
activity.

The 15 bacterial strains belonging to Bacillus and Actinomycetes genera have been isolated from soil
samples of Kashkadarya and Tashkent regions of Uzbekistan, which are able to grow at 55 °C. In result
of qualitative screening, 6 bacterial strains having amylolytic activity at pH 7.0-8.0 have been selected.
Analysis of starch hydrolysis halos by most active cultures has allowed defining of difference between
diameter of starch hydrolyze halos and diameter of growing colonies. At the same time, during 48 h of
cultivation of strains the difference for Bacillus sp. K1 was 13 mm, for K2 — 15 mm, for K3 — 17 mm, for K4
— 12 MM and for strains of Actinomycetes sp. T1 — 13 mm and for T2 — 12 mm, respectively. Initial screening
allows using further selected strains for enzymes’ biosyntheses in batch cultivation process to produce
thermostable amylolytic enzymes.

Thus, conducted research and obtained results establish of possibility for production of hydrolytic
thermostable enzymes preparations.

KOJIJIOMJHO-XUMHUYECKHUE CBOMCTBA JOBABOK PACTUTEJIBHOTO 1
ZKNUBOTHOTI'O ITPOUCXOXIEHUSA, BXOJAAILIUX B PELHEIITYPY MACOITPOAYKTOB
OYHKIIMOHAJIBHOI'O HASHAYEHUA

JlepuenkoBa H.M.. boopeneBa U.B., Makaposa JI.b.
Mockosckutl cocyoapcmeennulil yuugepcumem npuxiaonou ouomexwonoeuu (MI'VIIE),
2. Mockea, yn. Taranuxuna, 33, unoexc 109316

B cBs3u ¢ pocroM umcia 3a00JN€BaHUIl KETyTOYHO-KUIIEYHOTO TPAKTa U CEPICYHO-COCYAUCTOU
CHCTEMBI CYIIECTBYET HEOOXOAMMOCTh CO3JaHUsl U IPUMEHEHHSI (PYHKIIMOHAIBHBIX TPOAYKTOB MUTAHMUS,
HO3BOJISIOIINX MTPEAYPEXkIaTh 3TH 3a00eBaHMs1. C 3TOH 11eNTbIO0 B IPOLYKTHI TUTAHHS BBOISITCS PA3THYHbIC
N00aBKH JIEYeOHO-TTPOPHIAKTUIESCKOTO HA3HAYCHHUS, K KOTOPBIM OTHOCST IHUIIEBbIC BOJIOKHA, B YACTHOCTH,
ryMMHapaOuK, OJaroTBOPHO BIMSIOIIME HA PabOTy KHIIEYHHKA, CHU)KAIONIHE YPOBEHb XOJECTEpHHA B
KPOBH U CIIOCOOCTBYIOIME HOPMAJIM3AIMU JIUIAIHOTO OOMEHa, a TAKKE SUYHBIA OCNOK, MTO3BOJISOLIHIA
YBEJINYUTh YHEPIreTHUECKYIO [IEHHOCTh TPOIYKTa M cOaaHCHPOBATH €r0 110 AMUHOKHCIIOTHOMY COCTaBY.
['ymmuapaOuK, SMuHbII 00K 1 MOAN(DUIIMPOBAHHBIC MAPKH KPaXMaJIOB IIMPOKO MCIIOIB3YIOT TAKKE KaK
HHIIEBbIC JOOABKU B Ka4eCTBE 3MYIbraropoB, 3()(EKTUBHBIX CTaOMIM3aTOPOB M BOIOYICPIKUBAIOIINX
areHTOB B MSICOTIPOIYKTAX.

Takum oOpa3om, pa3paboTKa NPOMYKTOB IHTAHUS, NPUAAIONMX MPOAYKTY (QYHKIHOHAIBHYIO
HalpaBJIEHHOCTh, SIBISIETCS  aKkTyanbHOW. HeoOxomumbiM — ycioBueMm HambOonee 3(PQPEeKTHBHOTO
UCIIOIb30BaHMs THIIEBBIX T00ABOK M UX CMeECeil SBISETCS M3yUCHHE KOJUIOMIHO-XHMMHUYECKHX CBOMCTB
UX BOIHBIX pacTBOpoB. [103TOMY Ha MEpBOM 3Tare HCCIIEIOBAINCH KOJUIOMIHO-XMMUYECKHUE CBOWCTBA
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cMecel BOIHBIX pacTBOPOB T'yMMHUapaOuKa C SIMUHBIM O€JIKOM U KpPaXMaJlOM.

B kauecTBe O0OBEKTOB HCCIENOBAaHUS OBLIM BBIOpaHBI CyXHE MOPOLIKOOOpAa3HbIe MpernapaTsl
rymmuapabuka Mapku Fibregum B, BeIienieHHOTO M3 CMOJIBI aKalMK, SAYHOTO Oeika GUPMBI «Sanovoy,
KOTOpBIE 00JIaZIat0T XOPOIIEeH paCTBOPUMOCTBIO U CIIOCOOHBI K peHaTypaluu, U 3 o0pasia SKCTpY3HOHHBIX
KpaxMaJjioB, pa3IMYaloNIuXCcs 1Mo mapamerpam o0padoTKH.

N3yuanuce pactBopbl B MHTEpBajie KoHIeHTpauui 0,1-1% kax10ro KOMIOHEHTa U UX CMECEH U 10
KOMILJIEKCY TOJYyYEHHBIX CBOMCTB IS MOCJIEAYIOINX HCCIeI0BaHUI OblI BbIOpaHbl BOJHBIE PACTBOPHI C
1% KOHLIEHTpaLuei.

bbun uccrieoBanbl ciaenyone KOJUIOUAHO-XUMUYECKUE XapaKTepUCTUKU: ONTUYECKas IUNIOTHOCTb,
BSI3KOCTb, IOBEPXHOCTHOE HaTsLKeHUE, pH, mokazarens npeiaomiienus. [lonyyeHHbie pe3ynbTaThl HO3BOIIH
YCTaHOBUTH, YTO PH BOIHBIX pacTBOPOB cMecel U3MEHSIETCS 0 OTHOIICHUIO K UCXOJHBIM KOMIIOHEHTaM
U CMEILAeTCsl B CTOPOHY, XapaKTepHYIO Ui sIMYHOTO Oenka (suuHblid Oenok 7,39, rymmuapabux 5,37,
cMmech 6,68); onTuyeckas IJIOTHOCTh YKa3blBaeT Ha 3HAUMTEIbHOE MOBBIIICHUE PACTBOPUMOCTH Oeika
sifia (ssmuHbld 6enmok — 0,7540,01, rymmuapaduk - 0,08+0,01, cmecs — 0,26+£0,01), a uccienoBanus
BSI3KOCTH CBHJICTEIILCTBYET O TOM, UTO OHA U3MEHSETCS HE3HAYMTENIBHO (SIMUHbIN Oenok — 1,263+0,001cm3,
rymmuapabuk — 1,061+0,001cm3, cmecs — 1,173cn3).

[IpuBeneHHble pe3yabTaThl IMO3BOJIMIM YCTAaHOBUTH HE TOJBKO aIJUTUBHOE, HO U HEKOTOpOE
KOMILUIEKCHOE B3aUMOJICHCTBUE OCIIKOBBIX U MOJIMCAXAaPUIHBIX KOMIOHEHTOB JIPYT C APYTOM.

Jlig nanpHeiero n3yuyeHus mpeanogaraeMoro MexaHiu3ma B3auMo/IeHCTBUSL KOMIIOHEHTOB B BOJIHBIX
pacTBOpax ¢ MOCIEAYIOIIMM U3yUY€HHEM MX B3aUMOICHUCTBUS C MSCHBIM CBHIPbEM, a TAK)KE KaueCTBEHHBIX
nokaszaTeyiel TOTOBBIX IPOJYKTOB HEOOXOAMMO IPOBECTH JIOMOJIHHUTEIbHBIE uccienoBanud. UM mo
HOJTYYECHHBIM pe3yJIbTaTaM JaTh TEXHOJIOTHYECKHE PEKOMEHIAIMU 110 Hanbosee 3(pPEeKTUBHOMY CHIOCOOY
U KOJIMYECTBY BBEJICHUS! KOMIUIEKCHOM 100aBKU B MSICOTIPOYKTHI.

COLLOIDAL AND CHEMICAL PROPERTIES OF ADDITIVES OF PLANT AND ANIMAL
ORIGIN INTRODUCED INTO RECIPES OF FUNCTIONAL MEAT PRODUCTS

N.M. Levchenkova, I.V. Bobreneva, L.B. Makarova
Moscow state university of applied biotechnology (MGUPB),
109316, Moscow, Talalikhina 33, Russia

In connection with the growth of diseases of gastro-intestinal tract and cardio-vascular system there
is a need of development and use of functional food products for prophylaxis of such diseases. With this
purpose different additives of preventive-curative application are introduced into these food products. It is
food fibers, for example, gum Arabic, having a favorable effect on intestines function, reducing cholesterol
level in blood and helping normalization of lipid exchange, and also egg albumen, allowing increase energy
value of the product and balance over amino acid composition. Gum Arabic, egg albumen and modified
marks of starches are also widely used in meat products as food additives functioning as emulsifiers,
effective stabilizers and water-holding agents.

Thus, the development of food products imparting functional orientation to them is topical. To achieve
a more efficient effect of food additives and their mixtures it is necessary to study colloidal and chemical
properties of their aqueous solutions. Therefore, as the first step the colloidal and chemical properties of
mixtures of aqueous solutions of gum Arabic with egg albumen and starch were studied.

Dry powdered preparations of gum Arabic, mark Fibregram B, isolated from the resin of acacia, egg
albumen from Sanovo company possessing good solubility and capable of renaturation, and three samples
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of extrusion starches, differing in treatment parameters were chosen as the objects of investigations.

The solutions were studied in concentrations range of 0.1-1% of each component and their mixes,
and according to the set of obtained properties, aqueous solutions with 1% concentration were chosen for
subsequent investigations.

The following colloidal and chemical characteristics were studied: optical density, viscosity, surface
tension, pH, refraction index. The obtained results led to the conclusion that pH of aqueous solutions of
mixes was changing in relation to initial components and displacing to the direction, characteristic of
egg albumen (egg albumen 7.39, gum Arabic 5.37, mixture 6.68); optical density points at significant
increase of solubility of egg albumen (egg albumen — 0.75+0.01, gum Arabic —0.08 £0.01, mixture — 0.26+
0.01), and studies of viscosity show that it is little changed (egg albumen — 1.263 +0.01cps, gum Arabic —
1.061+0.001 cps, mixture — 1.173 cps).

The obtained results allowed establish not only the additive, but some complex interaction of protein
and polysaccharide components with each other.

Additional investigations are necessary for further study of the supposed mechanism of interaction
between the components in aqueous solutions with subsequent study of their interaction with meat raw
materials, and also of the quality characteristics of final products. According to the obtained results,
technological recommendations can be given with regards to more effective method and the amount of the
complex additive being introduced into meat products.

UMMYHOXPOMATOTI' PAOMYECKHIH METO/ SKCIIPECC-AHAJIN3A
CTA®PUJIOKOKKOBOI'O 9QHTEPOTOKCHHA B ITPOAYKTAX IIMTAHUA U B BOAE

Jlwoasuna U.A'., lllenensikoBckasi A.O.%, BpoBko ®.A.%, 3unueHko A.A',,

Cuanna E.N.2%, bo3ues X.M.?2, Jlaman A.I.% Beprues 10.B.2, I'puminu E.B.!
"Vupeacoenue Poccuiickou akademuu nayk Unemumym 6uoopeanuyeckoti xumuu

um. akaoemuxoe M.M. [llemaxuna u fO.A. Osuunnuxosa PAH, Mockea, Poccus

‘Qunuan Unemumyma duoopeanuyeckoi Xumuu um. akademukos

M.M. llemsaxuna u FO.A. Osuunnuxosa PAH, Mockoeckas oon. e. Ilywuno, Poccus
Tocyoapcmeennoe yupesicoenue Hay4HO-UCCae008amenbCKUll UHCIUNY M dNUOEMUOTOSUU
u muxpoduonoeuu um. H.@. I'amaneu PAMH, Mocksa, Poccus

DHTEPOTOKCHUHBI S. aureus SIBISAIOTCS HanOoJiee YaCTOW MPUYMHON MUIIEBBIX OTpaBiieHud. M3BecTHO
HECKOJILKO CEPOJIOTMUECKHX THIIOB YHTEPOTOKCHHOB (SE), HO Hanbomnee pacpoCTPAaHEHHBIM B TPOAYKTaX
MATaHUS SBISIETCS SHTEPOTOKCHH A (SEA).

Hamu pazpaboraH oJHOCTAaIMHHBIA Ka4€CTBEHHBIN JKCIPECC-METO MMMYHOXpOMaTOrpaduueckoro
onpeneneHuss SEA B mpoaykrax NMUTAaHHS C HWCIIOJIB30BAaHUEM IMPEABAPHUTEIIBHO IOJI00PAHHOW Iaphl
MOHOKJIOHAJIBHBIX aHTUTEJN C PA3IMYHON SMUTOMHOMN CIIEU(PUIHOCTHIO K TOKCUHY, OJTHO U3 KOTOPBIX OBLIO
KOHBIOTUPOBAHO C HAHOYACTHIIAMH KOJUIOMIHOIO 30J10Ta. B kKauecTBe TeCTOBOro TOKCHHA HMCIIOJIb30BaIN
pexomOuHaHTHBIN SEA. Tlapel aHTHTENn XapaKTepU30BaIH MO CHEIMU(GUYHOCTH M YYBCTBUTEIHHOCTH.
IIpenen nerexuun SEA B cannsuy Bapuante MDA, ncnosib30BaHHOM B KaY€CTBE KOHTPOJISI HA BCEX ATaIax
pa3pabotku Tecta, cocraBimsul 0,5 Hr/mu. MmmyHoxpomaTorpaguueckoe TeCTUPOBAaHHME NPOBOJIWIN B
OJIHY CTaJINI0 0€3 MPUMEHEHUS JOTIOTHUTEIIBHOTO 000pynoBanus. CrerupuaHOCTh pa3paboTaHHOM TeCT-
CUCTEMBI XapaKTEePH30BaJIH, ONPEEss C €€ MOMOIILI0 cTauIOKOKKOBBIe SHTEpOoTOKCHHBI B, D, C1, E u
LT u3 E.coli. Ilpu conep>kaHM TOKCMHOB OKOJIO 1 MKT/MJI CBSI3bIBaHUSI HE HAOJIOIAIIH.

WcnbiTanust TecT-cucTeMBbI MPOBOAWIN B oOpaszmax 3% monoka, 9% TBopora, siOIOYHOTO COKa, B
BETYMHE, B BOJIC U paCTBOPE BOAHO-COJIEBOT0 Oydepa B kKauecTBe KOHTPOJIs. PacTBOpbI 00pa31ioB MUIIEBBIX
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MPOYKTOB TOTOBUJIIK B coOoTBeTCTBUU ¢ MYK 4.2, 2429-08, a 3aTeéM BHOCHJIM B HUX PEKOMOWHAHTHBIN
SEA B paznununbIX KoHIeHTpauusax. [Ipenen o6napyxenuss SEA st Bcex 00pas3noB cocTtaBui 4 Hr/mi,
BpeMs aHalii3a - 15 MuH.

Takum 00pa3oM, CO3JaHHBI HAMH HWMMYHOXPOMATOTpapHUUECKUN HKCIPECC-METOA OOHApYKEHUs
CTa(QUIOKOKKOBOTO SHTEPOTOKCHHA A B pa3jMUHbIX MHIIEBBIX MPOJAYKTAX XapaKTE€pPU3yeTCs BBICOKOH
qyBCTBUTEIBHOCTHIO U CHEUU(UUHOCTHIO M MOXKET OBITh MCIIOJIB30BaH JUisl BbIsiBIEHUS SEA B BOJHBIX
o0pa3uax pa3aMyHON NPUPOJIbL, B TOM YKCIIE B IUIIEBHIX IPOTYKTaX.

RAPID IMMUNOCHROMATOGRAPHIC ASSAY FOR DETECTION OF STAPHYLOCOCCAL
ENTEROTOXIN A IN FOOD AND WATER

Lyubavina I.A'., Shepeliakovskaya A.O.%, Brovko F.A.%, Zinchenko A.A'.,

Sidina E.I.2, Boziev Kh.M.?2, Laman A.G.?, Vertiev Y.V.3, Grishin E.V.!

' Shemyakin—Ovchinnikov Institute of Bioorganic Chemistry, Russian Academy of Sciences,

Moscow, Russia

2 Branch of Shemyakin—Ovchinnikov Institute of Bioorganic Chemistry, Russian Academy of Sciences,
Pushchino, Russia

3 N.F.Gamaleya Institute for Epidemiology & Microbiology Russian Academy of Medical Sciences,
Moscow, Russia

Staphylococcal enterotoxins (SEs), a family of several serological types of heat stable enterotoxins,
are a leading cause of gastroenteritis resulting from consumption of contaminated food. Staphylococcal
enterotoxin A (SEA) is the toxin commonly caused with food poisoning in human.

A method of qualitative rapid non-instrumental analysis of SEA using immunochromatographic assay
(lateral flow test) to monitor food and water has been developed. The immunochromatography of SEA was
based on double-antibody sandwich assay system. The development of the method included expression
and purification of recombinant toxins, production of panels of monoclonal antibodies (mAbs) against
the toxins and mAbs, conjugated with colloidal gold nanoparticles, and design and manufacturing of
immunochromatographic test strip for detection toxin. The selected mAbs have high affinity toward their
targets and no crossreactivity. The sensitivity of the detection SEA by sandwich-ELISA reached 0.5 ng/ml.
The minimal detection concentration of the toxin by developed methods was 4 ng/ml. The time of analysis
was 15 min.

Shown, the assay of SEA by immunochromatographic method is possible without loss of sensitivity in
different origin samples, such as 3% milk, 9% farmer cheese, ham, apple juice, tap and river water, as also
in phosphate-buffered saline as control.

To evaluate specificity of method, the cross-reaction between staphylococcus enterotoxins SEA, SEB,
SED, SECI1, SEE and E.coli labile heat-toxin (LT) were studied, used concentrations of toxins 1 ng/ml. In
the result, unspecific signal has not observed.

As a result, was developed simple, sensitivity, specificity, economic, qualitative one-step rapid
immunochromatographic assay for detection of SEA in different water and foods.
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AHTHOKHWCJIUTEJBHBIE CBOMCTBA PACTUTEJIbHBIX SKCTPAKTOB

Manyksbsn I'I., Kpacnosa U.C., KopoGeiinnkosa T.B.
Mockosckutl cocyoapcmeennslil yHugepcumem npukiaoHol OUomexHoiocuu
109316, 2. Mockea, yn. Taranuxuna, o. 33

Opnnum u3 Haubosee 6e30nacHbIX U A3PPEKTUBHBIX HHTHOUTOPOB OKHUCIUTEIBHBIX MPOLIECCOB SIBIISIETCS
kjacc O6uodnaBoHonnoB. Mx neiictBue 00yclIOBIEHO CIIOCOOHOCTBIO CBA3BIBaTH CBOOOJHBIE PAJUKAIIBI,
IIPEIOTBPAIIATh IEPEKUCHOE OKUCIIEHHE JINTTUIOB ITyTEM YTUIN3ALUU XUMUYECKU aKTUBHBIX COETMHEHUI
KHCJIOPOJ1a, JIUIHIHBIX TEPOKCUIIBHBIX M aJIKOKCHIIBHBIX PaIMKaJIOB U 00Pa30BbIBAaTh XEJIATHbIE KOMILIEKCHI
C MOHaMU NEPEXOIHBIX METAIJIOB.

Lenbro paboOTHI ABISIIOCH ONPEAETICHNE KOHIIEHTPAllU aHTHOKCUJAHTOB B PACTUTEJIBHBIX 3KCTPAKTAX
Y U3yYEHUE UX aKTUBHOCTH.

Jns peannzaluy TOCTaBICHHOW LEIM NPUMEHSUIM aMIEpPOMETPUYECKUH METON ONpeneieHus
CYMMapHOTO COIepKaHMs aHTUOKCUIaHTOB Ha ipudope «L[BerSy3a 01-AA» 1 METOIUKH KOTMIECTBEHHOTO
U3MEpPEHUs] TMEPBUYHBIX W BTOPUYHBIX IMPOJAYKTOB OKHUCIEHHS B MOAEIbHOM JIMIHMJIHOW CHCTEME.
HccnenoBanu oOpa3ibl S3KCTPAKTOB LUIEMHHUKA OalKalabCKOIO, 3€JI€HOTO 4as, BUHOTPAJHON KOCTOYKH,
pO3MapHHa 1 JUCTBEHHUIIBI CHOMPCKOM € Pa3InYHBIM COJAEPKAHNUEM JIEHCTBYIOILETO BELIECTBA.

OmnpeneneHre CyMMapHOTO KOJMYECTBA AHTHOKCHUIAHTOB B COCTAaBE BBIOPAHHBIX PACTUTEIBHBIX
HKCTPAKTOB IO3BOJIMIIO PAHXKHPOBATH MCCIIEOBAHHbBIE SKCTPAKTHI B CIEIYIOIIEH MOCIE10BaTEIbHOCTH:
HIJIEMHHUK 0aliKaIbCKUI < po3MapHH < BHHOTPaiHasi KOCTOUYKA < 3€JICHBIN Yail < JINCTBEHHUIIA CHOUPCKAsL.

PesynbTathl M3MepeHMs MEPEKHMCHOTO YHClia W KOHLEHTpPAlMM MaJOHOBOIO JAMaibleruja B
OMBITHBIX M KOHTPOJIbHBIX 0Opa3lax I0Ka3ajlu, YTO XapaKTep HAKOIUIEHUS NPOAYKTOB OKHUCICHHS
JUMUJOB KOPPEIUpPYeTcs C CyMMAapHBIM COJAEpKaHMEM aHTHOKCHAAHTOB B ASKCTpakTax. HambGonmbieit
AQHTHOKCHJIAHTHOHM CITIOCOOHOCTBI0 MHTHOMPOBATH MPOLECCHl MEPEKUCHOTO OKHUCIICHHUS JIMIUAOB CPEIH
BCEX U3YUYECHHBIX PACTUTEIbHBIX HIKCTPAKTOB 00J1a1aeT 0Opa3el IMCTBEHHUIbI CHOMPCKOM.

THE ANTIOXIDANT PROPERTIES OF PLANT EXTRACTS

Manukyan G.G., Krasnova L.S., Korobeynikova T.V.
Moscow State University of Applied Biotechnology
109316, Moscow, Talalikhina, 33

One of the safest and most effective inhibitors of oxidation processes is the class of bioflavonoids. Their
action is due to the ability to bind free radicals, prevent lipid peroxidation by recycling of reactive oxygen
compounds, lipid peroxyl and alkoxyl radicals and form chelate complexes with transition metal ions.

The aim of study was to determine the concentration of antioxidants in plant extracts and to study their
activity.

To achieve this goal used amperometric method for determining the total content of antioxidants on
the device «TsvetYauza 01-AA» and techniques of quantitative measurements of primary and secondary
products of lipid oxidation in a model system. Studied samples of scutellaria baicalensis extract, green tea,
grape seed, rosemary and siberian larch with various concentrations of the active ingredient.

Determination of the total amount of antioxidants in the composition of selected plant extracts allowed
to rank the studied extracts in the following sequence: scutellaria baicalensis < rosemary < grape seed <
green tea < siberian larch.

The results of measuring peroxide number and concentration of malondialdehyde in experimental and
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control samples showed that the nature of the accumulation of products of lipid oxidation correlated with
the total content of antioxidants in the extracts. Highest antioxidant ability to inhibit lipid peroxidation
among all the studied plant extracts has a sample of siberian larch.

COBPEMEHHBIE BUOTEXHOJIOI'MX ®YHKIIMOHAJIBHBIX ITUIINEBBIX ITPOAYKTOB,
OBOTAIIEHHBIX ®UTOITAPA®APMAINEBTUKAMUA

MeszenoBa O.51.. Anamkuna K.I'., Ckanen O.B., Kazakopa O.H., CocnoBckas O.A., [loranos IL.II.,
Komnanuen U.B., [lopodeena E.E., Ilepynosa U.H.

Kanununepaockuii cocyoapcmeennviii mexHu4ecKuil yHugepcumen,

236022, Kanununepao, Cogemckutl npocnexkm, [

B KI'TY pazpaboran ps TEXHOJIOIMH OOOTaIEHHBIX MHIIEBBIX MPOIYKTOB, B KOTOPHIX B KaueCTBE
(GYHKIMOHATBHBIX HHTPETUEHTOB BBOASTCS KOMIIO3UIIMH HATYpPaIbHbIX OMOJIOrMYECKH AKTUBHBIX BEIIECTB
PaCTUTEIBHOTO MPOUCXOKICHUS - puTonapadapManeBTHKOB. [[Jst 7TOro HCIONb30BaHbI PA3IMYHBIC YaCTH
pacTeHHi, TPUMEHSIEMbIX B MUIIEBOW IMPOMBIIUIEHHOCTH U (DapMaKOJIOTHU - IUIOAbI MOXKKEBEJIbHUKA,
[IMIOBHUKA, [[BETHl POMAIIKH, AYIIMIBI U 3BEPO0OS, JTUCThSI CTEBUH M JIAMUHAPUS, TUIOABI TOPYHIIBI,
KOPHEIUIObI TOMMMHAMOypa U CBEKJIBI U IPOuYee ChIpbE, B KOTOPOM COJEP)KATCS LIEHHbIE (PIaBOHOUBDI,
aNKanouabl, 3pUpHbIC Maciia U APYrue KOMIOHEHTHI.

BapwuanTtsl o0orameHus mpeaycMaTprBaroT MO0 SKCTPAKITMOHHOE BBeICHHE (prTonapadapmMalieBTHKOB
B KUJIKUE COCTAaBISIONIME MPOAYKTA (KONTHIIBHBIE CpPEebl, COyca, 3aJIMBKH), TUOO HEMOCPEICTBEHHOE
no0aBJIeHHE TOHKO U3MeNIbueHHOM (pUuT0100aBKH B MUILEBYIO KOMIIO3UIIMIO B COCTABE PELETITYPHI.

C mpumeHeHHEM O0OTallleHHBIX (PUTOKOMIIOHEHTAMHU KONTHIIBHBIX cpel pa3paboTaHbl TEXHOJIOTHUH
PBIOBI MTOIYTOPSTYETO M XOJIOMHOTO KOMYEHHS PHIOBI, IUIABJICHOTO ChIpa, mosrydadpukara JJisg KOMYEHUsI.
N3roroBneHsl oboraiieHHbIe 10 YPOBHS (DYHKIIMOHATIBHBIX MPOIYKTOB TBOPOXKHAS Macca, HAIUTOK Ha
OCHOBE MOJIOYHOM CHIBOPOTKH, [IECOUHOE MEYEHbE JIsl TMA0ETUKOB U JIpyTrHe MPOAYKThI. JlocTonHCTBAaMU
TakOW TPOAYKIMH SIBISIOTCS €€ BBICOKME TaCTPOHOMHUYECKHE KadeCTBa, XapaKTEepPHBIH BKYCO-
apoOMaTHUYECKHI «OyKeT», 000TaleHHbIN OTTEHKAMH PACTUTEIIHLHOU MTPUPOIBI — «XBONHBIN, KIIBETOYHBIN,
«TPaBSHUCTHINY» U T.11. [loBBIIIICHHASI THIIIEBAs IEHHOCTH MPOIYKIIMH O0YCIOBICHA IPUBHECEHUEM IIEHHBIX
napadapmalieBTUKOB, COXPaHEHHEM XUMHYECKOH MpPHUPOJbl HATypajbHBIX BEHIECTB CBIPbS, POCTOM
CTOMKOCTH B XpaHeHuu. OTHOCHUTEIbHASI 0€301aCHOCTh TOTOBBIX U3IEIUN OATBEPKACHA UCCIICIOBAHUSIMHU
C IpUMEHEHUEM TeCcT-opranusma - uady3opun Stylonychia mytilus.

MODERN BIOTECHNOLOGY OF FUNCTIONAL FOOD, ENRICHED BY
FITOPARAPHARMACEUTICALS

Mezenova O.J, Anashkina K.G., Skapets O.V., Kazakova O.N., Sosnovskaya O.A., Potapov P.P.,
Kompaniets 1.V, Dorofeeva E. E, Perunova L.N.
Kaliningrad State Technical University, 236022, Kaliningrad, Soviet prospect, 1

In KSTU developed a number of technologicaly enriched foods, in which pharmaceuticals as functional
ingredients: compositions of biologically active substances of plant origin have been introduced. To do this
different parts of plants, application of equate food industry and pharmacology - the fruit of the juniper,
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rose hips, chamomile flowers, marjoram, and St. John’s wort, stevia leaves, and kelp, mustard fruits, tubers
of Jerusalem artichoke and beetroot and other raw materials, which contains valuable flavonoids alkaloids,
essential oils and other constituents were used.

Variants of  enrichment include in the components liquid either extraction
introduction of fitoparapharmaceutikals of the product (smoking environment, sauces,
fills) or direct addition of finely ground fitoadditives in food composition in the recipe.
With the use of enriched phytochemicals smoking environments technology for semi- hot and cold-
smoked fish, cheese, semi-finished products for smoking were developed. Cottage cheese, a drink based
on whey, biscuits for diabetics and other products enriched to a level of functional foods were produced.
The advantages of such products is its high gastronomic quality, distinctive taste and aroma “bouquet,
rich shades of vegetative nature -” pine “,” flower, “grassy”, etc. Increased food production is caused by
bringing about the value of parapharmaceuticals, maintaining the chemical nature of substances of natural
raw materials, increasing stability in storage. The relative safety of finished products is confirmed by
researches using the test organism - the ciliate Stylonychia mytilus.

OTPABOTKA YCJIOBUM KYJIbTUBUPOBAHUA KJIETOK JIJEKAPCTBEHHOI'O
PACTEHUSA KOJOHOIICUCA JTOMOHOCOBOI'O (CODONOPSIS CLEMATIDEA)

Haauposa C.A., JlecoB b.b., Aonukaauena T., lamunosa P.K.,
Amanos C.b., Eru3oaesa T., Xo:xkamyparosa C.I11., JlecoBa /K.T.
Anmamunckutl mexnonoeuveckui ynueepcumem, Pecnybnuxa Kaszaxcman,
050012 2. Anmamei, ya. Tone ou, 100,

e-mail: sanama_777@mail.ru

KomoHorcuc JOMOHOCOBBIN  SIBISIETCA OIHUM W3 SHIEMHUKOB (iopel Kazaxcrana, KOTOpbIit
oOsiaziaeT yHUKaJIbHBIMH JieueOHbIMU cBoiicTBamu. IIpemaparsl KomoHOIICHCa 007aJal0T BBIPAKEHHBIM
UMMYHOMOJYIUPYIOIUM 3(G(GEeKToM U, B YaCTHOCTH, CTHUMYJIUPYIOT CHHTE3 HMMYHOIVIOOYJIMHOB U
UMMYHHBIX MEAMATOPOB (MHTEPICUKUHOB).

Hns monydenust BA /I u3 kogoHoIcrca 1I0MOHOCOBOIO HAMHU HAYaTO MOJyYEHUE KYJIbTYPbI KIIETOK 3TOTO
pacteHusl. BrieneHHbIe SKCIIAaHThI TKAaHEH CBEYKEro KOPHS KOJOHOIICHCA, COOPAHHOTO OBUIM MOCAXKEHBI
Ha CTaHJapTHBIE TUTaTelbHbIe cpenbl Mypacure-Ckyra (MC) u 'am6opra B-5 (I'B-5) ¢ ucnons3oBanrem
pa3nuYHbIX (UTOrOPMOHOB (KMHETHH, aykcuH (2,4-J1 (2,4-nuxnopdeHokcuykcycHas kuciora); MYK
(mamomTyKCycHas kucinora). OtmedeHo oopazoBanue kamrycoB Ha MC cpene Ha 7-9 cytku, ['B-5 - Ha 13-
15 cytku.. Ilokazano, yto Ha nutarensHoi cpene MC ¢ nobasnenuem 2,4-J1 B konuenTpauuu 5 mr/in. u MC
¢ no6asnennem kunetuna u UYK (1,0: 0,5 mr/n ) mydie uaeT Kaanyco- u KopaeoopazoBanue. Kiierounsie
KyJBTYpBl KOJOHOIICHMCca OblTM u3y4deHbl MerofoM MK-crmekrpockonuu Ha Hamuuue OMOIIOTHYECKH
aKTUBHBIX BewlecTB. [lokazaHo, 4TO B KyJbType KIJIETOK BBISBIEHO COJEp)KaHUE IVIMKO3UIOB, KaK U B
KOpHSIX KofoHorcuca. Ha nurarensHoll cpene 6e3 (pUTOropMOHOB MONTyueHbl MUKPOKJIOHBI pacTEeHUil-
perenepanToB. Ha npumepe KoJ0OHOIICHCA JIOMOHOCOBOIO MTOKa3aHa BO3MOXHOCTD MOJTy4YEHHUs KIIETOYHON
KyJBTYPBl 1 MUKPOKJIOHAJIBHOTO Pa3MHOKEHHSI JIEKAPCTBEHHOT'O pacTeHUs1 KoJloHoIIcuca. B nanpHelinem
(BeceHHMI1 eproa) pacTEHUS-MUKPOKIIOHBI Oy1yT IepeHeCeHbl B YCIOBUS TEIUIULIBI U UCTIOIb30BAHBI JIJIS
nonyueHust bAJI.
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TESTING OF THE CONDITIONS OF CULTIVATION OF MEDICINAL PLANTS OF
KODONOPSIS (CODONOPSIS CLEMATIDEA)

Nadirova S.A., Lesov B. B., Abdikalieva T., Daminova R., Amanov S.B.,
Egizbaeva T., Hozhamuratova S.S., Lesova Z.T.

Almaty Technological University, Almaty 050012, Tole bi str., 100,

Republic of Kazakhstan, e-mail: sanama_777@mail.ru

Kodonopsis (Codonopsis clematidea) is one of the endemic species of flora in Kazakhstan, has unique
medical properties. Preparations of kodonopsis have a pronounced immunomodulating effect and, in
particular, stimulates the synthesis of immunoglobulins and immune mediators (interleukins).

Toreceive supplements of kodonopsis we started getting cells culture of this plant. [solated tissue explants
of kodonopsis as fresh roots, harvested were planted in standard culture medium Murashige-Skoog (MS)
and Gamborg B-5 (GB-5) with various phytohormones (kinetin, auxin (2,4-D (2,4-dichlorophenoxyacetic
acid, TAA (indoleacetic acid). It is noticed that the formation of callus on MS medium for 7-9 days, HB-5 -
for 13-15 days. It is shown that the nutrient MS medium with addition of 2,4-D at a concentration of 5 mg
/1 and MS with the addition of kinetin and IAA (1,0: 0,5 mg /1) is better for callus and root formation. Cell
cultures of kodonopsis have been studied by infrared spectroscopy for the presence of biologically active
substances. It is shown that in the cell culture of kodonopsis the maintenance of glycosides, as well as in
native roots revealed.

On the nutrient medium without phytohormones derived mikroklonal regenerated of plants. On the
example of kodonopsis the possibility of obtaining a cell culture and micropropagation of medicinal plants
is shown. In further (the spring period) plants-microclones will be transferred to conditions of a hothouse
and used for reception of biologically active substances.

NHTEHCUOPUKALUSA TPOLHECCA NTPOU3BOACTBA MUKOITPOTENHA

Hemanosa E.O., PycunoBa T.B., l'opmuna E.C., buprokos B.B.
MTI'Y unscenepnotii skonocuu, Mockea,
105066, Cm. bBacmannas, 21/4, e-mail: neo_kate(@inbox.ru

OpnuM u3 HamOoJiee TIEPCIEKTUBHBIX MCTOYHHUKOB TMHUIIEBOTO O€Ka B HACTOAIIEE BPEMs SIBIISCTCS
MUKOIIPOTEWH, TMPEICTABISAIONINI Cc0o00i OuoMaccy MUIEIHATBHBIX TPHOOB, MONy4aeMyl0 ITyTeM
IyOMHHOTO KyJIbTUBHPOBaHMs. MUKOMPOTEUH 00JaiaeT BBICOKMM cojaepkanueM Oenka (35-40 % mo
CyMMe aMHHOKHCJIOT), BKITFOYAeT BCE HE3aMEHUMbIEC aMUHOKHCIIOTHI (B TOM YHCIIE TU3WH), (OCHOTUTTUIBI,
BUTAMHUHBI, MUKPODJIEMEHTHI M JPyTrHe IIeHHbIe Ouonornvecku aktuBHble coenuHenus. B CCCP Obuia
paszpaboTaHa TEXHOJIOTHS IMOJTy9IeHUsI MUKOTIPOTEHHA C HCIIOIb30BaHUeM rpuba Fusarium sambucinum 1irt.
BCB-917, ycnenrHo mponieamero Bce MeInKo-0noornaeckue uccaeaoBanus. OTHaKo TaHHAs TEXHOJIOTHS
HE OTBEYAeT TPEOOBAHMSIM, MTPEIBSIBISIEMBIM K COBPEMEHHBIM OMOTEXHOJIOTHYECKUM IPOU3BOJICTBAM.

[lenpr0 TAaHHOTO WCCIICOBAHUS SBIISIIACH HHTEHCU(UKAIIHS TTpoliecca MPOU3BOACTBA MyTEM TOHCKa
HOBBIX HCTOYHUKOB CHIPbS M ONITUMU3AIMH COCTaBa MMUTATEIBHON Cpeibl Ha BEIOPAHHOM cyOcTpare.

OnTuMH3aIus COCTaBa MATATEILHOM CpeIbl OCYIIEeCTRIUIACH 110 MeToy bokca-Yuicona. B pesynbrare
MPOBECHMSI IKCTIEPUMEHTOB ObllIa MMOKa3aHa BO3MOXKHOCThH WCIOJIB30BAHUS B KAYECTBE CBHIPhSI TOMHUMO

—
s TPAJUIIMOHHO HCIIOJIB3YEMbIX INIOKO3HBIX M CaxapHBIX CHPOIIOB M MEJAcChl NMPOAYKTOB NepepadoTKu
I
s 36PHA, TAKUX KaK MyKa, KpaxMal, NEKCTPUHBI. BBIOpaHO HOBOE OCHOBHOE CHIPbE Ul MPOU3BOJICTBA
I
I

I
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MUKOIIPOTEMHA — THJIPOJIM30BaHHBIN Kpaxman. ONTUMU3UPOBAH COCTaB MHUTATEIbHOW cpensl (T/1):
kpaxmai mennyssiii — 48,0; NH,NO, — 2,8; KH PO, — 1,2; KyKypy3HbIii 9KCTPaKT CryuieHHslii — 16,0.
Brixon 6uomacchl Ha ONTUMH3UPOBAHHOM Cpejie B CPAaBHEHUHU C UCXOAHOM cpenoi yBenuumiics Ha 30%.

Takum 00pa3oM, MPOBENCHHBIC HCCICIOBAHMS TMO3BOIMIN ONTHMHU3MPOBATH COCTAB MHUTATEIHHON
Cpelbl ISl MPOU3BOACTBA MUKOIIPOTEHHA C MCIOJIb30BaHUEM T'MIPOIM30BAHHOIO Kpaxmaja B KayecTBe
OCHOBHOTO CBIpbsI, KOTOpasi oOecIeurBaeT MaKCHMajbHOE HAKOIUIeHHe Ouomacchl 0e3 mepepacxona
KOMITOHEHTOB.

THE INTENSIFICATION OF MYCOPROTEIN PRODUCTION PROCESS

E. O. Nemanova, T.V.Rusinova, E. S. Gorshina, V.V. Biryukov
Moscow State University of Engineering Ecology,
21/4, Staraya Basmannaya str., Moscow, 105066, Russia, E-mail: neo_kate@inbox.ru

Mycoprotein is one of the most perspective sources of food protein nowadays. It is a biomass of mycelium
fungi obtained from submerged culture. Mycoprotein has high protein content (30-35% of amino acid sum)
and contains all essential amino acids (including lysine), phospholipids, vitamins, microelements and other
important bioactive compounds. The mycoprotein production technology was developed in the USSR by
using Fusarium sambucinum BCb-917. This mycoprotein passed all medical and biological tests, which
demonstrated the harmlessness of the product for human and animal organisms according to all necessary
indexes of International Health Organization. However this technology is not adequate to the modern
biotechnological production requirements. ®

The aim of the research was to intensify the production process by the way of searching of new raw
materials and to optimize the growth medium composition with the chosen substrate.

The optimization of the growth medium composition was carried out by using the Box-Wilson method.
The possibility of using products of grain processing such us flour, starch, dextrines as raw material,
apart from traditional glucose and sucrose syrups and molasses, was demonstrated. The new raw material
— hydrolyzed starch — was chosen. The growth medium composition was optimized (g/l): wheat starch -
48,0, NH,NO,- 2,8; KH, PO, — 1,2; corn steep — 16,0. The biomass output on the optimized medium has
increased by 30% in compare with the initial medium.

Thus, the researches allowed us to optimize the growth medium composition for the mycoprotein
production process by using hydrolyzed starch as the raw material, which provides us with maximum
biomass accumulation without waste of components.
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N3YYEHUE MEXAHU3MA PACITPEJAEJIEHUSA PACCOJIOB B MACHOM CBIPBE

Oo6yxoBa M.IO.
Mockosckutl eocyoapcmeennblil yHugepcumenm NPUKIaoHol OUOMexHo1I02ulU,
109316, 2. Mockea, ya. Taranuxuna 33

[lepcrieKTUBHBIM HAMPABICHUEM DPAa3BUTUS TEXHOJOTHH KYCKOBBIX MSICHBIX TMPOJYKTOB SIBJISETCS
CO3JIaHME HOBBIX TEXHOJOTHYECKHUX PEUICHHH, OCHOBAaHHBIX Ha IICJICHANPABICHHOM HCIIOIb30BaHIH
MUIIEBBIX JT00ABOK JIJIsl TOBBIMICHHUS (DYHKIIMOHAIBLHO-TEXHOJIOTMYCCKUX CBOMCTB HCXOMHOTO CBHIPbS W
YIyYIIESHHS KAY€CTBA TOTOBBIX MPOIYKTOB. CyIIEeCTBYEeT HEOOXOJMMOCTh U3yUEHHS MEXaHIN3Ma HAKOTUICHHSI
U pacrpeieIICHuUs Pa3IMUHBIX PACCOIBHBIX CUCTEM B MSICHOM CBIPhE 151 TIOJTYYEHUS POAYKTA C 33 [aHHBIMU
cBOlicTBaMH. B Hactosiiiee BpeMsi NPH KCCICIOBAaHWM MEXaHHW3Ma HAKOIUICHUS M paclpeieCHUs
MIOCOJIOYHBIX BEIICCTB B MSICHOM ChIPbE MPUMEHSETCS METOJ PEHTTeHOrpaduu, OTOOPAKAIOIIHMIA CXEMY
pacrpeneneHus paccoa oJaroaaps MmoJydeHHIO KOHTPACTHOW KapTHHKH.

Pentrenorpadus (anri. projectionradiography, plainfilmradiography, X-ray imaging, roentgenography,
X-ray study, X-ray filming) — uccnenoBaHre BHYTPEHHEH CTPYKTYPhI 0ObEKTOB, KOTOPBIEC MIPOCIIUPYIOTCS
IPY TIOMOIIM PEHTTCHOBCKUX JIyUeH Ha CHCIHUaIbHYIO TUIEHKY WA OyMary.

[Monyyenne w300pakKeHUs] OCHOBAaHO Ha OCJIAOJICHUM PEHTTCHOBCKOTO W3IYYCHHS TIPU €ro
MPOXOKICHUU Yepe3 pa3InyHbIe TKaHU C TIOCIICAYIONICH perucTpaleil ero Ha peHTIeHOYYBCTBUTEIBHYIO
WI€HKy. B pe3ynbprare npoxoxaeHus yepe3 00pa3oBaHus pa3HOH IUIOTHOCTH M COCTaBa IMyYOK W3ITYUYCHHUS
paccenBacTCs U TOPMO3HTCS, B CBSA3HM C YeM Ha IUICHKE (OPMHUPYETCS M300pakeHUE Pa3sHOW CTEICHH
MHTEHCUBHOCTH.

J1J1s1 Oy YeHUsI KOHTPACTHOW KaPTUHKHU MPU PEHTIeHOrpaduu MOCOIIEHHOTO Msica B paccoIt J00aBJISIOT
KOHTPACTHOE BEemEeCTBO. YacTo sl ATOr0 MCTONb3yeTCs HOAM Kajusl, TaK KaK OH HauOoJjee OJIM30K 10
MOJICKYJIIPHOM Macce W CTPOCHUIO K XJIOPUAY HATPUS M MPU PACHPEACICHUN paccoia OyleT MPOsBISTh
TE e CBOMCTBAa. KayecTBO MOJIYYEHHOTO PEHTTEHOBCKOTO CHHMKA OIPEIEINISETCS TPEeMsi OCHOBHBIMH
napametpamu. HanpspkeHueMm, moiaBaeMbIM Ha pEHTTEHOBCKYHO TPYOKY, CHIIOH TOKa, U BpeMEHEM PabOThI
TPYOKH.

RESEARCHING OF THE DISTRIBUTION MECHANISM OF BRINES IN MEAT RAW
MATERIALS

Obuhova M.Y.
The Moscow State University of Applied Biotechnology,
109316, Moscow, Talalihina 33

Creation of the new technological decisions based on purposeful use of food additives for increase of is
functional-technological properties of initial raw materials and improvement of quality of ready products
is perspective direction of development of technology of lumpy meat products. There is a necessity of
studying of the mechanism of accumulation and distribution various brine solutions in meat raw materials
for reception of a product with the set properties. Now at research of the mechanism of accumulation and
distribution curing substances in meat raw materials the method of radiographic imaging, displaying the
scheme of distribution of a brine thanks to reception of a contrast picture is applying.

Radiographic imaging — research of internal structure of objects which are projected by means of
X-rays on a special skin or a paper.

Image reception is based on abatement of x-ray radiation at its passage through various fabrics with
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its subsequent registration on roentgensensible skin. As a result of passage through formations of different
density and structure the radiation bunch dissipates and braked. In this connection on skin the image of
different degree of intensity is forming.

Contrast substance is added in a brine for reception of a contrast picture at radiographic imaging the
cured meat. Often for this purpose is used potassium iodide as it is closest by molecular weight and a
structure to chloride of sodium and at brine distribution will show the same properties. Quality of the
received x-ray picture is defined by three basic parameters. The pressure submitted on a x-ray tube, a
current strength and a tube operating time.

BJIUSTHUE MUKPO®JIOPBI 3AKBACOK HA AMUHOKHCJOTHBIN COCTAB
KHUCJIOMOJIOYHBIX ITPOAYKTOB

Oraii /I.K.
Hncmumym Mukpoouonoeuu Axademuu Hayx PY3,
100125, e. Tawxenm, yn. [[ypmon tynu, 30

Jnst mpuUroToBIEHUST KUCIOMOJIOUHBIX NpoAyKToB «Karbik», «OpoMm-2» HCMONb30BaHA 3aKBacka
«Karpix» (Lactobacillus bulgaricus 176, Streptococus thermophilus 108, Str. diacetilactis 13 ¢ 65, 13c65-
64); KMCIIOMOJNIOYHBIX IpoaykToB “OpoM-17, “Opom-3A”, “Opom-3b”, “Opom-1Bb” 3akBacka “Opom-
1” (L.bulg. 176, L. acidophilus 180, S.t 108, 6b-1413; S.dl 13¢c-65-64); 6budumoconepkamero NpoayKTa
“bu¢unon-Bb” - 3akBacka u3 mectHoro mramma Bifidobacterium 17x.

[TokxazaHo yTO, cofepxKaHNEe aMUHOKHUCIIOT B TOTOBBIX KUCIOMOJIOYHBIX MPOIYKTaX, IIIaBHBIM 00pa3oM
3aBHUCHUT OT COJIEpKaHMs OeJKa B MICXOJHOM MOJIOYHOM ChIpb€: HAaOOJIbILIEE - B KUCIIOMOJIOYHOM MTPOTYKTE
“Opom-2~ (22.2 T ma 100 T cyxoro nmpoaykra), MpUroTOBJICHHOM Ha BBHICOKOOCIIKOBOM MOJIOYHOM CHIPhE
“OHnuUT OENKOBBIA’; HauMeHbllee - B mpoaykrax “Opom-3A”, “Opom-3B” (coorBerctBeHHO 15.1 m
16.2 r), npuroToBICHHBIC HA COATAHCUPOBAHHBIX MOJIOUHBIX cMecsX “Maimotka”™ u “Mabin’”. I3mensercst
COOTHOIICHUE HE3aMEHUMBIX U 3aMEHUMBIX aMUHOKHUCIOT B CTOPOHY YBEIMYECHHS HE3aMEHUMBIX:
B “Karbike”, “OpoM-1” u3 KOpPOBBEro MOJIOKa KOJWYECTBO He3aMeHUMbIX cocTaBisger 11.4 u 11.0
COOTBETCTBEHHO, B “OpoM-3A”, “Opom-3b5” u3 cOamaHCHpOBaHHBIX MOJIOYHBIX cMeced - 11.5 u 11.0 T
COOTBETCTBEHHO M BBICOKOOETKOBOM “Opom-2” - 15.1 r Ha 100 r cyxoro npoaykra.

Jns Bcex KHCIOMOJIOUHBIX THPOAYKTOB XapaKTEpPHbl BBICOKME IIOKA3aTeId COOTBETCTBUS IO
AMUHOKHUCJIOTHOMY COCTaBy HJE€aJbHOro Oelika MO TaKUM aMHMHOKHUCIOTaM, KaK BalliH, METHOHHUH,
W30JICUIINH, JICULIMH, TH3UH, PeHIIaTanuH ¢ THpo3uHoM (120-265,7%) 1 TMMUT aMUHOKHUCIIOTHI TPEOHUHA
(42,5-84,5%).

[Toxa3zaHo, 4TO 0COOBIN MHTEpPEC MPEICTaBIsAET AMUHOKUCIOTHBIM cocTaB BepOIoxbero Monoka Bb.
B nHaruBHOM BEpOIIOKBEM MOJIOKE KOJIHMYECTBO CBOOOIHBIX aMUHOKUCIIOT cocTaBisieT 35.8 mr Ha 100 M
NPOJYKTa, U3 HUX He3aMeHUMBIX - 13.2 Mr. B mpoaykte “ Opom-1 BB, npuroroBieHHOM U3 BEpOIIOKBETO
MOJIOKA Ha OCHOBE 3aKBacoK “Opom-17, ob11ee KoJTn4ecTBO CBOOOTHBIX aMUHOKHUCIIOT COCTaBIsIeT 52.1 Mmr,
B IIPOAYKTE U3 KopoBbero - 33.1 mr Ha 100 M npoxykra.

BrisiBIIeHO 4TO, M3 HE3aMEHUMBIX aMUHOKHUCIIOT “Opom-1 BB” 3HaunTenbHO Oosbiie 4em, B IPOAYKTE
“Opom-1” u3 kopoBbero Mosioka, Tpeonuna (1.7 mr), nucrenna (1.7 mr) u mus3una (3.2 mr).

OtMedeHo, uTo B OMduI0CcoaepKaIIEeM KUCIOMOIOYHOM rpoaykTe “budunon Bb” nabmonaercs 6oiee
MOBBIIIEHHOE KOJTUYECTBO CYMMBI CBOOOHBIX aMHUHOKHCIOT (58.9 Mr), B TOM 4rciie He3aMEHUMBIX - 21.6
MT, 4eM B npoaykre “Opom-1" u3 kopoBbero mojoka. B budunoconepskaimeM KMCIOMOIOUHOM TPOAYKTE
U3 BepOIIOKBETO MOJIOKA TAKKE YBEIMUMBACTCS KOJIMUYECTBO BBINICYKA3aHHBIX AMHUHOKUCIIOT, OCOOCHHO
nucrenHa - 12.9 mr.
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THE INFLUENCE OF FERMENT’S MICRO FLORA ON AN AMINO ACIDS STRUCTURE OF
MILK SOURED MILK PRODUCTS

D.K.Ogai
Institute of Microbiology, Uzbekistan Academy of Sciences,
100125, Tashkent, Dormo 'n Yuli 30.

The ferment named “Katik” (Lactobacillus bulgaricus 176,Streptococus thermophilus 108, Str.
Diacetilactis 13 ¢ 65, 13¢65-64) were used for producing of soured milk products: “Katik” and”Orom-2".
Moreover for other soured milk products like “OROM-17,”0OROM-3A”,”OROM-1CM” were used
“OROM-1"(L.bulg. 176, L. acidophilus 180, S.t 108, 6b-1413; S.dl 13¢c-65-64) ferments then for Bifido
contained product like “Bifilon CM” was used the ferment of Bifidobacterium 17x.

The biggest content- in soured milk products “OROM-2"(22.2 g per 100 g dry product), which was
prepared using a high-protein milk “Enpit protein”; the smallest content-in the products “OROM-3A”,
“OROM-3B” (respectively, 15.1 and 16.2 g),which was prepared on a balanced milk formula “Baby” and
“Babe”. It was found that the ratio of essential and semi essential amino acids was changed toward to an
increase of essential amino acids in the “Katik” and “Orom-1"" that were prepared from a cow’s milk, the
content of essential amino acids was found to be 11.4 and 11.0 g per 100 g dry product, respectively; in
the “Orom-3A” and “Orom-3B” that were prepared on a balanced milk formula - 11.5 and 11.0 g per 100
g dry product, respectively; from high-protein milk, the “Orom-2" contained 15.1 g per 100 g dry product.

All soured milk products are characterized by a high compliance of the amino acid composition of an
ideal protein for amino acids such as valine, methionine, isoleucine, leucine ,lysine, phenylalanine nad
tyrosine (120-265,7%) and the limit content of threonine(42.5-84.5%).

A particular interest presents the amino acid composition of camel milk. In the native camel’s milk, the
content of the amino acids was 35.8 mg per 100 ml of product, including the essential amino acids of 13.2
mg. In the product “Orom-1 VB” was considerably high than in “Orom-1"" from cow’s milk: threonine (1.7
mg), cysteine (1.7mg) and lysine (3.2 mg).

In bifido-contained soured milk products “Bifilon VB”, amount of free amino acids was higher (58.9
mg), including the essential amino acids -21.6 mg, than in the “Orom-1" from cow’s milk. In Bifido-
contained products from camel milk, the content of the above amino acids was increased, especially for
cysteine-(12.9 mg).

NMIIYIBbCHOE JUCHHEPIT'UPOBAHUE B TPOU3BOACTBAX CYBJIMMHUPOBAHHBIX
IMUINEBBIX CUCTEM

Cemenos I'.B., Opemnnna M.H.
Mocrkosckutl cocyoapcmeennbiii yHugepcumen npuKiaoHou 6UomexHoIo2uu
109316, 2. Mocksa, yn. Tananuxuna 33

CyOnumanvoHHasi CymIka sIBISIETCS OJHUM U3 BBICOKOI()()EKTUBHBIX COBPEMEHHBIX CIOCOOOB
o0ecrieyeHHsl AJIUTEIbHBIX CPOKOB XPAHEHUS TEpPMOJAOMIBbHBIX MAaTepuasoB B HEPETYIUPYEMbIX
TEMIEPATYpHBIX ycioBUAX. [Ipu Bcex OOIIEU3BECTHBIX TOCTOMHCTBAX ATOIO METOJA €ro HEA0CTaTKOM
OCTAlOTCSl BBICOKAs IJIMTEIBHOCTh IPOLECca M 3HAYUTENbHbIE 3Hepro3arparsl. Ilo 3Toi npuumHe
BeChMa MEPCHEKTHBHBIMH SIBISIOTCS HMCCIEJOBAaHUS, HAlpaBlICHHBIE HA COKpAIICHHE ITHX (PAKTOpOB.
[TpoBeneHHbIE HAMM HCCIIEAOBaHMS IOKa3aldM, YTO YIBTPATOHKOE AUCHEPrMpPOBAaHUE CIIOCOOCTBYET
CYIIIECTBEHHOMY M3MEHEHUIO TEIUIO(PU3NIECKUX XapaKTePUCTUK OObEKTa, U KaK CIEACTBUE, N3MEHEHHUIO
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KUHETHKH ITPOLIECCOB 3aMOPaKUBAaHUS U BAKyyMHOI'O 00€3BOKHBaHMUSL.

Ha ceronusimneit neHb, MPAaKTHUECKU BCE MPUMEHSEMbIE CHOCOOBI JTUCIIEPTUPOBAHUS HCUEpHaIn
TE€XHUYECKHE BO3MOKHOCTH MOBBILICHUS CTENIEHHU JUCIEPCHOCTH KOHEUHOI 0 IpoAyKra. IlepcreKTuBHbIM
HaIpaBJIEHUEM COBEPILIEHCTBOBAHUS IIPOLIECCA JUCTIEPIUPOBAHMSI SIBJIETCS UCIIOIb30BaHUE UMITYIbCHBIX
BO3ZCHCTBUIA HA IUCIEPCHBIC CUCTEMBI PA3JIMYHOW MHTEHCUBHOCTH M 4acTOThL. C y4eTOM 3TOro, HaMHu
pa3paboTaHbl UMITYJIbCHBIE YCTPOUCTBA JUIs AUCIIEPTUPOBAHNUS, OCHOBHBIM Pa00YMM 3JIEMEHTOM KOTOPBIX
SIBJISICTCS] TIOJIBYDKHBIN AJIEMEHT, BO3CHCTBYIONIMI Ha 00pabarbiBaeMyro KHIKYIO cpemy. KoMriekcHbie
UCCIICIOBAHUS AMYJbCHIA M CYCIIEH3UH Ha TpUMepe MOJIOKa U (PYKTOBBIX COKOB, 0OpabOTaHHBIX ¢
UCIOJIB30BAaHUEM CO3[AHHBIX HMMIYJIBCHBIX IMCIEPraropoB, MOKAa3ajaH, YTO HMMITYJIbCHOE BO3JIEHCTBHE
MO3BOJISIET HE TOJIBKO MOJIYyYaTh MPOAYKTHI ¢ pa3MepaMu yacThll aucnepcHsiX (a3 menee 0,3...0,7 MkM,
HO U CIIOCOOCTBYET yBEJIMYEHHUIO TEIJIONPOBOJHOCTH MaTepuasoB. [Ipy 3ToM BpeMs 3aMOpakuBaHUs U
CyHIKH cokpamaercs Ha 12...15 %. Takum 0Opa3oM, yIbTpaTOHKOE TUCTIEPTUPOBAHNE MHOTUX KHUJKUX U
IaCTOOOPAa3HBIX CUCTEM OKa3bIBA€T KOMIUIEKCHOE ITOJIOKUTEIbHOE BIUAHUE Ha IIPOLIECCHI 3aMOPaKUBaHUS
Y CYLIKH, a TaK)K€ II0KAa3aTeIu KauyecTBa.

PULSE DISPERGATION IN PRODUCTION FREEZE-DRY FOOD SYSTEMS

Semenov G.V, Oreshina M.N.
The Moscow state university of applied biotechnology
109316, Moscow, street Talalihina 33

Freeze-drying is one of highly effective modern ways of maintenance of long periods of storage
thermolabile a floor-mat-rials in noncontrollable temperature conditions. At all well-known advantages of
this method its lack there is a high duration of process and considerable power inputs. For this reason the
researches directed on reduction of these factors are rather perspective. The researches conducted by us have
shown that ultrathin dispergation promotes essential change object characteristics, and as consequence, to
change kinetics processes of freezing and vacuum dehydration.

On today’s put, almost all applied ways dispergation have settled technical possibilities of increase of
degree of dispersion of an end-product. A perspective direction of perfection of process dispergation is
use of pulse influences on disperse systems of various intensity and frequency. Taking into account it, we
develop pulse devices for dispergation, the basic which working element is the mobile element influencing
on environment. Complex researches of emulsions and suspensions on an example of milk and the fruit
juice processed with use of created pulse dispergators, have shown that pulse influence allows not only
to receive products with the sizes of particles of disperse phases less than 0,3 ... 0,7 microns, but also
promotes increase in heat conductivity of materials. Thus freezing and drying time is reduced on 12 ... 15
%. Thus, ultrathin dispergation many liquid and pastelike systems renders complex put-telnoe influence on
freezing and drying processes, and also quality indicators.
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BUOTEXHOJIOI'MYECKHE ACIIEKTBI BUOKOPPEKTOPOB IINIIHX HOBOI'O
MOKOJIEHUS JJISI JEYEFHO-TPO®PUJIAKTUYECKHUX IEJEN

OpJosa E.B., Pumapesa JI.B., OBepuenko M.b., Cepoa E.M.
T'HY BHUU nuwesoii buomexnonoeuu Poccenvxoszakademuu,
2. Mockea, yn. Camoxamuas, 46

[TpoBomumeie B THY BHHWMU numeBoit OMOTEXHONIOTHUU HCCIEIOBAHUS IOKA3JIM BO3MOXHOCTH
MOJTYYEHHUS HAa OCHOBE PETYIHPYEMOro ()epMEHTATHBHOTO OMOKATaIN3a BEICOKOMOJIEKYIISPHBIX OJIMMEPOB
MUKpPOOHOH KIJIeTKM Ouomnpenaparsl ¢ 3aJaHHBIMU CTPYKTYPHO-(YHKIIMOHATbHBIMU CBOMCTBaMU U
OMOJIOrMYECKO aKTUBHOCTBIO.

buonpenapar, mosrydeHHBIM Ha OCHOBE JIPOAOKEH S. cerevisiae cONep UT MOTHBIA HAOOpP CBOOOITHBIX
AMHHOKHCIIOT, B TOM YHCJI€ HE3aMEHHMMBIX, OMOJIOTUYECKH aKTUBHBIC TENTH/bI, BUTAMHHBI, 0COOEHHO
rpynnsl B, a Takke MHKPO- M MakKpodJIeMEHTbl. MeauKo-OMOIIOTHYeCKHe UCIBITaHUs TOKa3aldh ero
BBICOKYI0O IMMYHOCTHMYJIHPYIOIIYIO CIIOCOOHOCTh M aHTHU-OKCHJIAaHTHBIE cBOiicTBa. [Ipenapar sBusercs
3¢ dekTuBHBIM peryiasTopoM Ca-3aBHCHUMBIX TMPOIECCOB B CTBOJOBBIX KJIETKaX MBI U MOXET
CHOCOOCTBOBAaTh MX YCKOPEHHOM pEreHepaluu MpHU TpaBMe, MHTHOUPYET TEeIOMEpa3Hyl aKTUBHOCTb
B ONYXOJEBBIX KIETKaX, T.6. MOXET SBISATHCS OIYXOJIEBHIM CYyNpeccopoM (OCTaHOBKAa pocTa U
MeTacTa3upOoBaHUs OIyXOJIei), a TAK)KE PEryJInpoBaTh Mpoliecchl crapeHus. VMcciaenoBaHHbIN IPOAOKEBON
dbepmenTomu3aT 11esecoo0pa3zHo UCTIOIB30BATh PU KOHCTPYUPOBAHUU OMOKOPPEKTOPOB MUIIH U JIe4eOHO-
NpOPUIAKTHUECKUX CPENICTB C 3aJJaHHBIMH (DYHKIIMOHAJIBHBIMHU CBOMCTBaMHU.

B mocnegHux wuccienoBaHUSX TOKa3aHa CHOCOOHOCTH OHMOIPENapaTroB, IMOJYYEHHBIX HAa OCHOBE
THJIPOJIN30BAaHHOM OMOMACCHI, aKTUBHUPOBATH OETIOK-IITAIIEPOH U 3aITy CKaTh MOJIEKYJIS PHBIM CHHTE3 MHCYIIH-
nogo0Horo pocroBoro Qakrtopa-1IGF-1 B mepBUYHBIX KyJabTypax aJuIOLUTOB W KapJUOMHOIIMTOB,
BBIJICJIEHHBIX M3 00pa3IloB OPraHOB M TKaHeW Kpwic Sprague-Dawley Ha monmenu nuabera 1 tuma. Otu
pe3yibTaThl B MOCJIEICTBUM MOXKHO OyZIeT MCIOJIb30BaTh MPHU CO3AAHUM OMOKOPPEKTOPOB MHILU JIJIs
KOMIUIEKCHOHU Tepanuu auadera 1 Tuma.

Taxum 06pa3oM, MPOBOUMbBIE UCCIIEIOBAHNS, HATIPAaBICHHbIE HA TIOJTy4YeHHe ONOMpPEenapaToB ¢ METUKO-
OMOJIOTUYECKOW aKTUBHOCTBIO HA OCHOBE pPETYIHpPYeMOro (epMEHTATUBHOTO KaTaju3a MHKpPOOHOM
OroOMacCHhl, SIBISIOTCS IEPCIEKTUBHBIMU U MIO3BOJISIFOT CO3AaTh HAyYHO-TEXHUUECKHH 3a1e1 1l pa3paboTKu
TEXHOJIOTHH OMOKOPPEKTOPOB MHIIX HOBOTO TIOKOJICHUS TS JIEUeOHO-TTPODUITAKTUIECKHUX TIeTIEH.

BIOTECHNOLOGICAL ASPECTS OF BIOPROOF-READERS OF NEW GENERATION FOOD
FOR THE TREATMENT-AND-PROPHYLACTIC PURPOSES

Orlova E.V,, Rimareva L.V., Overchenko M.B., Serba E.M.
All-Russian Scientific Research Institute of Food Biotechnology
of Russian Agricultural Sciences Academy of, 4-B, Samokatnaya st, Moscow, 111033, Russia

Conducted in Russian Academy of Agricultural Sciences all Russian Scientific Research Institute of
Food Biotechnology investigations have shown possibility to receive on the basis of regulated enzyme
biocatalysis of high-molecular polymers of a yeast cell of S. cerevisiae biological products with the set
structurally functional properties and biological activity. The preparation contains a full set of free amino
acids, including irreplaceable, biologically active peptides, vitamins, especially vitamin B groups, and
also micro- and macro- nutrition components. Medical and biologic tests of this preparation have shown
its high immunostimulation ability and antioxidant properties. The preparation is an effective regulator
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of Ca-dependent processes in stem cell of muscles and can promote their accelerated regeneration at a
trauma; inhibition of telomerase activity in tumor cells, i.e. can be tumor supressor (stop-point of tumors
growth) and also to regulate aging processes. Investigated enzymes treated yeasts substance is expedient to
use at designing of bioproof-readers of food and treatment-and-prophylactic means with the set functional
properties.

In our last researches ability of preparations from hydrolyzed biomass has been shown to activate
molecular chaperone HSP-60 and to start molecular synthesis insulin-like growth factor-IGF-1 in primary
cultures of adipocytes and cardiomyocytes, from Sprague-Dawley rats on model of diabetes of type 1.
These results in a consequence can be used for preparation application in complex therapy of diabetes of
type 1.

Thus, the conducted investigations directed on reception of biological products with medical and
biologic activity on the basis of regulated enzyme catalysis of a microbic biomass, are perspective and
allow to create a scientific and technical reserve for working out of technology of bioproof-readers of food
of new generation for the treatment-and-prophylactic purposes.

ONPEAEJIEHUE AKTUBHOCTH MUTOXOHIPUAJIBHBIX ®PEPMEHTOB B
PASMOPO’KEHHOM MACHOM CbBIPBE 10 U ITIOCJIE IOCMEPTHOI'O OKOYEHEHMUA

OBunnnukoB C.M., 'adapaen A.H.
TOY BIIO «Mockosckuti cocyoapcmeeHublil yrugepcumem npukiaoHol ouomexuonoeuuy, 109316
Mocksa, yn. Tananuxuna, 33

AKTyanbpHOH 3a7adeil oTpaciaeBOl MPOMBIIIICHHOCTH SIBISIETCS BBIsABICHUE (pakTa (anbcuduranuu
MSICHOTO CBIpbSi, B TOM YHCJIE TIPOIIEIIIEr0 HU3KOTEMIIEpaTypHYyt0 00paboTKy. OJHUM U3 EPCIEKTUBHBIX
METOJIOB  MJIEHTH(PHKALUU 3aMOPOKEHHOTO-Pa3MOPOKEHHOTO MsAca sABJIsieTcd  (PepMEHTATUBHBIM,
OCHOBAHHBIM Ha OIpeneIeHUH MUTOXOHJIPUAIbHBIX (DEPMEHTOB, BBHICBOOOXKIAIOIIMXCS M3 KJIETOYHBIX
OpraHesul IIpu pasMopakxuBaHuu. IIpu 3TOM CyIeCTBEHHOE BIMSHUE OKa3bIBAKOT TAKUE TEXHOJIOTUYECKUE
(bakTophl, KaK: TEMIIEpaTypa 3aMOpaKUBAHUSL, TPOAOIKUTEIIBHOCTh XPaHEHHSI J10 U TIOCIIE 3aMOpaKUBaHMUS,
TeMIIepaTypa pa3MopaxuBaHus U Jp. B 3Tolt cBs3u B HacToslel paboTe ObUIO UCCIIETOBAHO U3MEHEHUE
AKTUBHOCTH MHUTOXOHJPUATIBHBIX ()EPMEHTOB B MACHOM ChIPb€ B 3aBUCHUMOCTH OT CTaJIUU MOCMEPTHOIO
OKOYCHCHMUS N0 3aMOpaXUBAHUS.

B xozne uccrnenoBaHus OTMEUEHO, YTO IMOCJIE MOCMEPTHOIO OKOYEHEHHUsl Msica CoJeprKaHus Oelika B
BBIKATOM MSICHOM COKE IOCJIE 3aMOpaKMBaHUsI TIOBBILLIAETCA MPUMEPHO B 2 paza. Kpome Toro, conepkanue
oOuiero Oesnka U UcCleAyeMbIX (DEPMEHTOB B BBIKATOM MSICHOM COKE YBEIMYMBAETCS HE TOJILKO MOCIE
3aMOpPaKMBaHUSA-PA3MOPAKUBAHUS, HO U TIOCIIE IOCMEPTHOTO OKoueHeHus. Tak, conepskanue 3k-penyKrasbl
B 3aMOPOKEHHOM-Pa3MOPOKEHHOM MsCE J0 MOCMEPTHOIO OKOYEHEHMs HecKoibko Beime (~10-15%),
4YCM B 3aMOPOKCHHOM IOCJIC ITOCMCPTHOI'O OKOYCHCHUS CBIPhC. AKTUBHOCTD JIAMOAMUAACTUAPOTCHA3BI
B MSICHOM COKE, IOJIyYEHHOM M3 OXJIaXKJI€HHOIO Msca J0 IMOCMEPTHOIO OKOYEHEHHUs BhIlIEe HA 5-7% 1o
CpPaBHCHHUIO C MACHBIM COKOM, IHOJYUYCHHBIM M3 MsCA, HPOMICAIICTO CTAANIO IMOCMCPTHOI'O OKOUCHCHUS.
Taxum 00pa3zoM, HEKOTOPOE yBEIUYEHHUE UCCIIEAYEMBIX [TOKa3aTeslel B MSICHOM COKE, TIOJTYYEeHHOM U3 Msica
MMOCJIC HOCMEPTHOTO OKOUYCHCHUSA, MOXKCT 6LITB CBs3aHO C YBCIIMUCHUCM MHTCHCUBHOCTHU aBTOJIMTUYCCKUX
MIPOLIECCOB, XapaKTEPU3YIOMIMXCS BBIXOAOM (EPMEHTOB M3 KJIETOUHBIX CTPYKTYp C MOCIEAYIOUIUM
pacuieryieHueM OelKoB 10 menTuaoB. Ilpu 3TOM M3MEHEHUs aKTMBHOCTH HCCIEAyeMbIX (PEpMEHTOB B
Ipolecce aBToiIM3a B epecyere Ha ol1iee cojep:kanue 0eiaKa MOXKHO CUNTaTh HE3HAYUTEIIbHBIMHU.
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DETERMINATION OF ACTIVITY OF MITOCHONDRIAL ENZYMES IN THE DEFROSTED
MEAT BEFORE AND AFTER RIGOR MORTIS

Ovchinnikov S.M., Gabaraev A.N.
Moscow State University of Applied Biotechnology,
109316 Moscow, Talalihin street, 33

Actual problem of the branch industry is revealing of the fact of falsification of meat raw materials,
including processing in low temperatures. One of perspective methods of identification of the frozen-
defrosted meat is enzymatic, based on determination of the mitochondrial enzymes liberated from cellular
organellas at defrosting. Thus essential influence is rendered by such technology factors, as: freezing
temperature, duration of storage before freezing, temperature of defrosting, etc. Thereupon in the present
work change of activity of mitochondrial enzymes in meat raw materials depending on a stage rigor mortis
before freezing has been investigated.

During research it is noticed that after rigor mortis meat of the maintenance of proteins in the squeezed
out meat juice after freezing raises approximately in 2 times. Besides, the maintenance of the general protein
and investigated enzymes in the squeezed out meat juice increases not only after freezing-defrosting, but
also after rigor mortis. So, the 3k-reductase maintenance in the frozen-defrozen meat to rigor mortis a
little above (~10-15 %), than in the frozen after rigor mortis raw materials. Activity LDH in the meat juice
received from cooled meat to rigor mortis above on 5-7 % in comparison with meat juice, received from the
meat which has passed a stage rigor mortis. Thus, some increase in investigated indicators in the meat juice
received from meat after rigor mortis, can be connected with increase in intensity of the autolytic processes
characterized by an exit of enzymes from cellular structures with the subsequent splitting of proteins to
peptides. Thus autolysis in recalculation on the general maintenance of protein it is possible to consider
changes of activity of investigated enzymes in process insignificant.

MOJYYEHHUE I'MIPOJIM3ATOB AJIb®A-ITAKTAJIBBYMHUHA U3 MOJIOYHOM
CbIBOPOTKH

OBunnHukoBa O.E., Ky3bmuna A.JL., AslekcanapoBa A.A.
T'OY BIIO «Mockogckuil 20cyoapcmeenHulil yHugepcumem npuxkiaonol ouomexuonoeuuy, 109316
Mockea, yn. Tananuxuna, 33

AHanu3 TeHIEHIMH pPa3BUTUS MOJIOYHOW OTpACiM TOKA3bIBACT, YTO B IEPCIEKTUBE Oynaer Oosee
IIOJIHOE PA3/ICTICHUs ChIPhSl Ha IIEHHBIC TI0 COCTAaBy M CBOICTBAM IHUINIEBBIC BEIIECTBA C MOCIEIYIOIINM
MOJTY4YEHUEM Ha UX OCHOBE HOBBIX (DYHKIIMOHAIBHBIX POAYKTOB. OTHUM U3 IEPCIEKTUBHBIX HAIIPaBICHHHA
SIBJISIETCS TIOJTydeHHE BBICOKOI(D()EKTUBHBIX TUAPOIU3ATOB OEIKOB MOJIOYHOH CHIBOPOTKH, B TOM YHCIIE
JaKTaIbOyMHHA.

[IpeioxkeH ycoBEpIICHCTBOBAHHBIN CIIOCO0 MOMYyYSHHS THIPOIN3ATOB JaKTaIb0yMUHA U3 MOJIOYHON
CBIBOPOTKH, BKJIIOYAIOLINI CIIEAYIOIINE OCHOBHBIC OIEpAIMH: OUYUCTKA CHIBOPOTKHU; IIONyYCHHE
KOHIIEHTpATa CHIBOPOTOYHBIX OEJIKOB MOJIOKA BHICAIMBAHUEM CYNIb()AaTOM aMMOHUS; BhIAETICHUE (PpaKkiuu
AQHMOHHBIX CBIBOPOTOYHBIX OEJIKOB MOJIOKAa C MOMOIIbI0 MOHOOOMEeHHOH xpomartorpadun Ha DEAE-
EJUTFONI03€; OYMCTKA anb(da-IakTaabOyMUHa OT COMYTCTBYIOUIMX aHMOHHBIX OEJIKOB C TIOMOIIBIO T€ih-
GunbTpanuy; (GepMEHTATUBHBIM OrpaHWYEHHBI NPOTEONU3 ainb(a-TakTalbOyMUHA TPH BBIOPAHHBIX
YCIIOBHSX C UCIIOJIB30BaHUEM METNICHHA M TPUIICHHA; LIEHTPOOEKHAS OYMCTKA TOITYYEHHBIX THAPOIU3aTOB;
dacosanue. [y oGecrieueHNs UM TETBHBIX CPOKOB XPaHEHHS THIPOJIN3ATHI TOBEPTaIl 3aMOPAKUBAHUIO
U TUO(UIBHOMY BBICYIIMBAHHUIO.

[onmy4yeHHbIE TUAPOIU3ATHI alb(a-TaKTAILOyMUHA PEKOMEHIYIOTCS B KaUE€CTBE OCHOBBI ITPETapaToB-
napagapMarieBTHIECKOI HalpaBICeHHOCTH U IPOAYKTOB JIe4eOHO-TPOPMIAKTHIECKON HAIIPABIEHHOCTH.
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RECEPTION OF HYDROLYSATES AN ALPHA-LACTALBUMIN FROM WHEY

Ovchinnikova O.E., Kuzmina A.L., Alexandrova A.A.
Moscow State University of Applied Biotechnology,
109316 Moscow, Talalihin street, 33

The analysis of tendencies of development of dairy branch shows that in the long term will be fuller
of division of raw materials on valuable on structure and properties food substances with the subsequent
reception on their basis of new functional products. One of perspective directions is reception of highly
effective hydrolysates of proteins of milk whey, including a-lactalbumin.

The advanced way of reception of hydrolysates a-lactalbumin from the whey, including following basic
operations is offered: whey clearing; isolation concentrate proteins using ammonium sulfate; isolation
anion whey proteins by means of anion-exchange chromatography on DEAE-cellulose ; clearing an alpha-
lactalbumin from accompanying anion proteins by means of a gel-filtration; enzymatic limited proteolysis
an alpha-lactalbumin under the chosen conditions with use pepsin or trypsin; centrifugal clearing of the
received hydrolysates; packing. For maintenance of long periods of storage hydrolysates subjected to
freezing and freeze-drying.

The received hydrolysates an alpha-lactalbumin are recommended as a basis of preparations-
parapharmaceutical of an orientation and products of a treatment-and-prophylactic orientation.

ITPUMEHEHHWE XUTO3AHA B TEXHOJIOI'MA BAPEHBIX KOJIBAC

IlerpoBa E.A., Ky3neunona JI.C.
T'OY BIIO Mockosckuil 2ocyoapcmeeHblil YHugepcumen npUKIaoHol OUOMexHoNI02UlU,
109316, 2. Mocksa, yn. Tananuxuua, 33

B nHacrosiiee BpeMsi XUTO3aH U €ro MPOU3BOAHBIE IIUPOKO HMCIONB3YIOTCA B Pa3lIMYHBIX OOIACTAX
HApOJHOTO XO35HCTBA: B OMOTEXHOIOTHH, CEITHCKOM X03SHCTBE, aTOMHOM M OyMa)KHOH MTPOMBIIIIJICHHOCTH,
napdoMepun U KOCMETHKE, BETepUHAPUU, MEIUIMHA U T.A. B nuiieBoil NpOMBINUIEHHOCTH XUTO3aH U
€ro MPOM3BOAHBIE HCIOJNB3YIOT B KauyeCTBE KOHCEPBAHTOB, SMYJIBraTopoB, COPOEHTOB, 3aryCTHTENEH,
CTPYKTypooOpazoBaresieit 17l MPOAYKTOB IUTAHUS, a TAKXKe JJI1 OCBETIIEHHUS COKOB, B COCTaBE HAIIUTKOB,
IIPUIIPAB U T.II.

B nocnennue rogpl 3HAYUTEIBHO BO3POC MHTEPEC K U3YUYEHUIO BO3MOKHOCTH MCIIOJIB30BAHUS ITOTO
OuononuMepa B TEXHOJIOTHH MSCHBIX MPOAYKTOB. MI3BeCTHBI pabOTHI 10 CO3aHUIO CheTOOHBIX IICHOK U
MOKPBITUI Ha OCHOBE XUTO3aHa I OPOLLIEHHS OTPYOOB CENIbCKOXO35IICTBEHHBIX AKHBOTHBIX, TYIIEK MTHI
¥ KPOJIMKOB, JUII 00pabOTKH TOTOBBIX MSICHBIX MPOAYKTOB. BemayTcst paboThI 10 M3y4YEHUIO BO3MOKHOCTH
IIPUMEHEHHNS XUTO3aHa B COCTABE KOHCEPBOB U MAILTETOB.

B IMTHUJI 6uozamuts! ceipbst U npoaykro nutanus ['OY BIIO MI'VIIb BbimonHeHs! paboOTHI 11O
U3YyUYCHHIO BO3MOXKHOCTH TPUMEHEHHUsS IPOM3BOJIHBIX XMTO3aHAa B TEXHOJOIMM BapeHbIX Koibac. B
pe3yibTaTe pacHIMPEeHHBIX MUKPOOMOJIOTHYECKUX HCCIIEIOBAaHUM MPOMBIIIJIEHHBIX 00pa3loB XUTO3aHa
C Pa3JINYHON MOJIEKYJISIPHOM MAacCOM M CTENEHBIO NealeTHINPOBAaHUS, PACTBOPEHHBIX B PsZie MUIIEBBIX
KHUCTIOT (YKCYCHOHM, MOJIOUHOM, STHTApHOU | 1p.), pazpaborana nobaBka «Xuroapy». C UCMOIB30BAaHUEM
pa3paboTaHHOI 100aBKM BbIpaboTaHa BapeHas kojbaca «UepHoMopckash BToporo copra. [lokazaHo, 4to
BBeJIcHUE T0OABKU « XUTOBap» B COCTaB KoybacHoro ¢apima B konmuectse 0,25-0,5% xuro3aHa oT Macchbl
CBIpbsl 00€CHeunBaeT YCTOMYMBOCTb MSCHBIX MPOIYKTOB K MHUKPOOHBIM IMOPAXXEHUSM, MPENSATCTBYET
OKHCJIEHHIO KHUPOB, YMEHBIIIAET YCYIIKY TOTOBOTO MPOAYKTA, YIYyUIIAET €r0 CTPYKTYPHO-MEXaHUYECKUE

VI Moscow International Congress BIOTECHNOLOGY: STATE OF THE ART & PROSPECT OF DEVELOPMENT March 21 - 25, 2011 207

@



®

4
Bzo CEHLMA 7 | | BHOTEXHOJIOTMS! M MULLIA NS HU3HM

| Nt

CBOKMCTBA M OpraHojenTHYeCKHUe Mokaszarenu. [IpumeHeHue no06aBku «XHUTOBAp» TMO3BOJIUT yBEIHUYHUTH
CPOK TOTHOCTH BapeHBIX Kojibac A0 8 CyTOK.
Pe3ynbrarel uccnenoBaHuii OTpakeHbI B TOJIAHHOM 3asiBKE HA MATEHT.

APPLICATION OF CHITOSAN IN THE TECHNOLOGY OF COOKED SAUSAGES

Petrova E.A., Kuznetsova L.S.
Moscow state university of applied biotechnology
109316, Moscow, str. Talalikhina, 33

Currently, chitosan and its derivatives are widely used in various fields of national economy:
biotechnology, agriculture, the nuclear and paper industry, perfumery and cosmetics, veterinary science,
medicine, etc. In the food industry, chitosan and its derivatives use as preservatives, emulsifiers, absorbents,
thickeners, builders for food, and also for clarification of juices, in the drinks, condiments, etc.

In recent years, interest in researching the possibility of the use of this biopolymer in meat processing
is increased. Work about the creation of edible films and coatings based on chitosan for irrigation cuts of
farm animals, carcasses of birds and rabbits, for treatment of finished meat products are known. Work on
study the possibility of using chitosan in the canned food and pastries is underway.

In Problem Scientific Research Laboratory biosecurity of raw materials and foodstuffs of MSUAB
works on studying of possibility of using chitosan derivatives in the technology of cooked sausages are
performed. As a result of extended microbiological analysis of industrial samples of chitosan with various
molecular weight and degree of deacetylation, dissolved in a number of food acids (acetic, lactic, succinic,
etc.) the additive of “Hitovar” is developed. The cooked sausage “Chernomorskaya” second-class citizens
is produced with use of developed additives. It is shown that the introduction of an additives of “Hitovar”
in composition of sausage forcemeat in the number of 0,25-0,5% chitosan from weight of raw materials
ensures the stability of meat products to microbial lesions, prevents oxidation of fats, reduces the shrinkage
of the finished product, improves its structurally-mechanical properties and organoleptic. The use of
additives “Hitovar” will increase the shelf-life of cooked sausages to 8 days.

The research results are reflected in the filed patent application.

HCIOJb30BAHUE AYPUKYJISAPUHU YXOBUIHOM JJISI OBOTAIIIEHUSI PHIBHBIX
KOJIBAC U3 MACA TUJIAIINA

®am buk Xa, lInak H.I1., Bpeauxuna O. B.
Mocrkosckutl cocyoapcmeennbviii yHugepcumenm npukiaoHou 6uomexHoiocuu

B mocrnemHee nmecsATWIETHE YBEIHMUYWIOCH YHCIO JIIONEH, WCIONB3YIOIIMX TOTOBBIE ONfoma |
nonygabpukarsl. Takxke HaceIeHHe cTaao oOpalaTh BHUMaHKUE Ha moje3Hyro numy. Kak u3BectHno, poida
Y TIPOJTYKTHI €€ MepepabOTKH SBISIOTCS OTHUM U3 OCHOBHBIX ICTOYHHKOB JIETKOYCBOSIEMBIX ITOJTHOLIEHHBIX
0eNKOB C XOpoIIIo cOaTaHCHPOBAHHBIM AMUHOKHCIOTHBIM COCTaBOM, KPOME TOTO, COACPKAT MHHEPAThHBIE
BEIIECTBA, BUTAMUHBIL. lcronb30Banue B kojdace pbIObI OTHOCUT €€ K KaTeropuH IoJie3HoH munm. W3
BBIIIIECKA3aHHOTO CJIEAYET BBIBOJ, O IEIECO00Pa3HOCTH BHITYCKa PHIOHBIX KOJIOAC.

OnHuUM W3 TEPCTIEKTUBHBIX BHUIOB CHIPbS PHIOHBIX KojiOac siBisiercss Twusamwms, (natr. Tilapia) —

208 VI MockoBcHUIA MerayHapoaHbli KoHrpecc «BUOTEXHONIOMUA: COCTOAHUE U NEPCNEKTUBbI PA3BUTUA» 21-25 MapTa 2011

@



® |

4
SECTION 7| | BIOTECHNOLOGY AND FOOD FOR LIFE B

TECHNOLOGIES —

pOIl IPECHOBOAHBIX PBIO ceMmeiicTBa nuxiua. bemoe crmankoBaroe msco twnsnnun UMEET KOHCHUCTEHIIHIO
CpeaHel TUIOTHOCTH, YTO JIENAET €ro yAOOHBIM JAJIs pa3INuHbIX BUIOB KyIHHApHOH 00paboTku. Bricokoe
coziepkanne Oenka ¥ HU3KO€ — KHUPOB JICNACT Msco TWIAIMA LIEHHBIM TUETUYECKUM ITPOTYKTOM.

B coctaB peiOHBIX KoOac BXOAUT (apil TWISNHUU, CBUHOM IIIUI, COEBas MyKa M Pa3IUYHbIC BUIIbI
TPaJUIMOHHBIX BKYCOapOMaTHYECKHX 100aBOK u3 BeeTHama. B ToM uncne kpaxmain GOJIOTHUIIBI CIIAJKOM
JUI YIIyYIIeHUs] KOHCUCTEHIIMM, JJUMOHHAsI TpaBa JUIsl CBEXKEro apoMmara M aypuKyJIsIpUsl YXOBHIHAs —
rpulbI ceMelicTa aypukyisipueBsie. B 100 r rpuboB conepskarcs 6enku-10,6 1, xkupsi-0,2 1, 1iesutono3a-7 T,
KanbUui-375 wmr, xene3o- 185 mr, gpocdop- 201 mr u Butamunsl. [pub nenurcs na Jlansuem Bocrtoke,
0COOCHHO B BBETHAMCKOH KyXHE. DTOT rpu0 ymoTpeOmseTcs Uil MOHIKCHHUS XOJIECTEPHHA B KPOBH,
OYMILEHUSIOPTaHN3Ma, IEYCHHUS CEPICUHO-COCYAUCThIX 3a00eBanmii. [loaToMy He0OX0AMMO MCIIOIB30BAHUE
B pBIOHOI Kos10ace AypHKyIspUN YXOBUIHON KakK (PyHKIIMOHAIBHOTO MTUIIIEBOIO KOMIIOHEHTA.

[lo pa3paGoTaHHBIM peUENTypaM H3TOTOBJICHBI pbIOHBIE KOJOAChl C TPUSATHBIM BKYCOM,
cOaaHCHPOBAaHHBIE 10 AMUHOKHCIIOTHOMY COCTaBY, MUHEPAJIbHBIM BEIIECTBAM M BUTAMHHAM, 00J1a1af01IHe
(yHKIHMOHATBHBIMHA CBOMCTBAMH, KOTOPBIE MOTYT OBITh PEKOMEHI0BAHBI /Il TUTAHUS JIIOZIEH.

USE AURICULARIA AURICULA-JUDAE FOR ENRICHMENT OF FISH SAUSAGE FROM
FILLET TILAPIA

PHAM BICH HA, Spak. N. P., Bredihina O. V.
The Moscow state university of applied biotechnology, Moscow of uliza Talalihina, 33

Last decade the number of the people using fast food and semi-finished products has increased. Also
the population began to pay attention to wholesome food. As known, fish and processed products are
a major source of easily digestible complete proteins with a well-balanced amino acid composition, in
addition, contains minerals and vitamins. Use of fish in sausage manufacture carries it to a wholesome food
category. According to the above information to draw conclusions about the feasibility of manufacturing
fish sausage.

One of perspective kinds of raw materials of fish sausages is the tilapia (Lat. Tilapia) - the genus of
freshwater fishes of the family of cichlids. White sweetish flesh of the tilapia has a consistence of average
density that does his convenient for various kinds of culinary processing. High protein and low - fat makes
meat tilapia valuable dietary product.

The composition of fish sausage includes mince of tilapia, lard, soy powder, and various kinds of
traditional flavor additives from Vietnam. Including starch water chestnut to improve the consistence,
lemongrass for a fresh flavor and auricularia auricula-judae - mushrooms of family auriculariaceae. In
100 grams of mushrooms contains protein-10, 6 g, fat- 0, 2 g, cellulose- 7 g,calcium - 375 mg, iron -
185 mg, phosphorus- 201 mg and vitamins. This mushroom is appreciated in the Far East, especially in
Vietnamese cuisine. This fungus is used for lowering cholesterol in blood, detoxification and treatment
of cardiovascular diseases. Therefore use auricularia auricula-judae in fish sausage as functional food
component is necessary.

Using the developed receipt are made fish sausage with a pleasant taste, balanced amino acid composition,
minerals and vitamins that have functional properties that can be recommended for human nutrition.
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BJINSTHUE ®EPMEHTATUBHOM OBPABOTKH ILJIOJIOBO-SITOTHOI'O ChIPhSI HA
KAYECTBO IBETHBIX JINKEPOBOJOYHBIX U3AEJUIA

HoasikoB B.A., Kyp6arosa E.H., CoxosioBa E.H., ITorop:xeasckas H.C.
T'HY BHUU nuwesoii buomexnonocuu Poccenvxozaxademuu,
2 .Mocxkea, yn.Camoxkamnas, 0.46

Ha ceropnsamHuii 1eHb KOHKYPEHTOCIIOCOOHOCTh MPOIYKTOB MHUTAaHUS 00ECIIEYMBAETCS HE TOIBKO
UX ce0ECTOMMOCTBIO, HO TaKXKe BOCTPEOOBAHHOCTHIO M KAyeCTBOM. J[JIsI MPOM3BOICTBA pa3IMYHBIX
HAIUTKOB, B TOM YHCJI€ HACTOEK, JTUKEPOB, 0aIbh3aMOB, a TAKXKe APYTOH MUIIEBOH MPOAYKIIUH BCe OOIbIIIe
UCTIOJIB3YETCSI BO3MOXKHOCTh MTPUMEHEHHSI HATyPaJIbHBIX TUIOJJOBO-SITOIHBIX COKOB U KCTPAKTOB.

I'maBHBIM pensATCTBHEM Y(PPEKTUBHOTO U3BIICUECHUS IKCTPAKTUBHBIX BEIIECTB U3 IepepadaThIBaeMOro
PACTUTEIBHOTO CBHIPhSI SBISICTCS HAJIMYKME B €0 COCTaBE BHICOKOMOJIEKYJISIPHBIX MOJUMEPOB, TAKMX KaK
IPOTONEKTHH, LEJUTI0N03a, TEMUIEIUTI0N03a, OenKkoBbie U (peHonbHble BenlecTBa. CTENeHb HKCTPaKIUU
U YCTOHYHMBOCTH 3THX BEHICCTB U WX KOMIUICKCOB B CITUPTOBAHHBIX COKaX M MOpPCaX OMPEACISIOT HE
TOJIBKO KaueCcTBO MOIy(haOpUKaTOB, HO U CTAOMIIBHOCTH TOTOBBIX M3IENUH MPH XpaHeHHH. [lepcrieKTHBHBIM
HalpaBJICHUEM IOJYUYEHUS TUIO0BO-STOAHBIX COKOB M T0Jy(paOpHUKaTOB BEICOKOTO KaueCTBa SBISCTCS
UCTIOJIb30BaHKe (DePMEHTATUBHBIX MTPOIECCOB.

[IpoBenensl uccaenoBanus 1Mo moAO0py 3(PpQPEeKTUBHBIX MOTUPEPMEHTHBIX CUCTEM ISl MPOBEICHUS
Ouokarann3a HaumOoiee TPYIHO MepepadaThIBAEMOTO CBEXEro IUIOAOBO-ATOIHOTO CBIPbS: KpacHas
W dYepHas CMOpPOJAMHA, CiMBa. V3ydeHO BIUSHHE WHIUBUAYAIbHBIX (DEPMEHTOB IEKTOIUTUYECCKOTO,
TeMULEIUTIONIA3HOTO W MPOTEOIMTHUECKOTO JCWCTBUS HAa CTENEHb JIECTPYKTUBHBIX H3MEHEHUI
TUTOJIOBO-SITOIHOM TKaHU. Ha 3Toil ocHOBe pa3paboTaHbl COCTaBBI MYJIBTHIH3UMHBIX KOMITO3HUIIHIA,
MIO3BOJIMBIIHE MTOBBICUTH COKOOTAAUY Ha 55-72%. Tak, amst uepHoil cMOpoauHbI 2(PpPEKTUBHBI Mpenapars
MEKTOJIMTHYECKOTO JICUCTBHSI C TMPEUMYIIECTBEHHO IEKTUHACTEPa3HbIM JEHCTBUEM B KOMILUIEKCE C
npoTea3aMu M LEJUTIONa3aMu; JUI KPacCHOHW CMOPOAWMHBI — MEKTHHACTEepa3a, MEKTHHIINA3a B KOMIUIEKCE
¢ [B-mmrokaHazamu; A CIMBOBOTO CHIPbS M CTaOMIBHOCTH TonydadpukaToB Hambonee 3(QexkTuBeH
(bepMeHTaTUBHBIN KOMITJIEKC, BKIIOUAIOINN TIEKTHHA3Y, IIEJTI0Ia3y U MpoTeasy.

CpaBHHTENBHBIC UCCIIEIOBAHUS I[BETHBIX JINKEPOBOJAOYHBIX H3IEIUN B MPOIIECCE XPAHEHHSI ITOKA3aIIH,
YTO (pepMEHTATHBHBIHI TUIPOIIN3 II0I0BO-STOJHOTO ChIPbs TO3BOJISET ITOBBICUTH YCTOWYMBOCTH K OEIIKOBO-
KOJUTOUTHBIM TIOMYTHEHHUSIM ¥ CTAOMIIM3UPOBATH OPTaHOJICTITHYECKHE CBOWCTBA HAITUTKOB.

ENZYME'S TREATMENT INFLUENCE OF RAW MATERIALS TO THE COLORED
ALCOHOLIC BEVERAGES QUALITY

Polyakov V.A., Kurbatova E.I., Sokolova E.N., Pogorzshelskaya N.S.
All-Russian Scientific Research Institute of Food Biotechnology of Russian Agricultural Sciences Acad-
emy of, 4-B, Samokatnaya st, Moscow, 111033, Russia

As of today competitiveness of food products is provided not only cost price, but also demand and
quality. Possibility of natural fruits and berries juices and extracts application is used for different beverages
production more often now.

The main obstacle for effective extraction of process raw materials is high-molecular polymers
presence, such as protopectin, cellulose, hemicelluloses, proteins and phenols. Semi-finished products
quality and ready-made products stability in storage depend on degree of extraction and stability of high-
molecular polymers and there complexes in alcoholic juices and fruit waters. Enzyme catalysis application
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is perspective area for production of alcoholic juices and semi-finished products [1-3].

The scientific research for hard-to-process fresh raw materials was carry out and effective polyenzyme
systems were selected for red, black currants and plums biocatalysis. Influence of individual enzymes
(pectinases, hemicellulases, and proteases) was studied to destructive changes degree of the plant tissue.
On the data base multienzymatic compositions were devised which increase juice yield to the 55-72%. For
black currants treatment most effective system of enzymes include pectinesterase, protease and cellulase,
for red currant treatment: pectinesterase, pectinlyase, B-glucanases and for plum treatment: pectinase,
protease and cellulase. Comparative investigation results of colored alcoholic beverages in storage process
shows that enzymes catalysis of fruit and berry raw stuft allow to increase stability towards protein- colloid
turbidity and improve organoleptic characteristics of ready-made products.

COKPAINEHUE CTOKOB CIIUPTOBBIX 3ABOJAOB 3A CYET MOAEPHU3AIINHU
OCHOBHOI'O ITPOU3BOJACTBA

Hoasikos B.A., Typmaros M.B.
T'HY BHUHU nuwesoti buomexnonoeuu Poccenvxozakademuu,
2. Mockea, yn. Camoxkammnas, 46

OcHoBHOM mpoOIeMON NMpU yTWIM3ALMU CTOKOB CIUPTOBBIX 3aBOJOB SIBJSIETCS IMepepadoTKa WU
yrunuzanud Oapasl. Ho mpexkae yemM BHEAPSATh JOPOTOCTOSIINE TEXHOJOTHH MepepadoTKu Oapibl
HY>)KHO MaKCHUMaJIbHO COKPAaTUTh €€ BBIXOJ Ha CTaJuH CHHPTOBOro Mpou3BojacTBa. OIHUM U3 criocoOoB
COKpAIlleHUs] BBIXOA Oapiabl SBISETCS BHEAPEHHE pecypcocOeperaroneii TeXHOIOTHH, KOTopas
3aKIIo4yaeTcsl B mepepaboTKe ChIpbsl MPU MOHMKEHHBIX TEMIIEpPAaTypax U MOBBIIIEHHBIX KOHIEHTPALUIX.
[Tpu TOM KONMMUYECTBO Oap/bl TEIJIOIHEPro3aTpaThl U BoxomnoTpediaeHue cokpamatorcs Ha 20-30%. Bo
BHUUIIBT paspaborana rahdextuBHas pecypcocdeperaromiasi TEXHOJIOTHS, CyTh KOTOPOH 3aKJTFOUaeTCs B
MPEBAPUTEILHOM ITyOOKOH OYUCTKE CHIPHS, BKIIOUAst MOWKY U 00€33apaskuBaHue 030HOM, TIOCIEAYIOIEM
TUIPOTIOMOJIE 3€pHA M JIOTOJIHUTENbHON 00paboTKe 3aMeca B POTOPHO-MYJIbCALIMOHHOM arapare s
YCKOPEHHOTO PACTBOPEHUS M TUAPOIIN3A KpaxMala U MOCIeIyIOIed MITKOW BOAHO-TEILIOBON 00paboTke
B YCJOBHUSAX TOBBIIIEHHON ruapoarHaMuku. IIpu BHeapeHunm Takod cxemMbl Ha YpxkymMckom CB3
KOHIICHTpaI¥sl CupTa B Opaskke Boipocina ¢ 7-8% 00. mo 11-12% 06, npou3BOAUTENIEHOCTh BAPOYHOTO U
OpoamibHOrO otAeneHuil ypenuuuiack Ha 30%, TeriosHepro3arparbl U BOJAONOTpeOeseHne CHU3MWIKNCh
Ha 20-30%. Beixon Gapabl cokparuics Ha 30% u coctariser 90 m* Ha 1000 nan cnupra. Emte ogHuM
3¢ deKTUBHBIM cI10COO0OM COKpallleHus Boixoaa 6apabl Ha 20-25% sBisieTcsi BHEAPEHUE TIIyX0oro o0orpesa
OpaXHOW KOJIOHHBI, TaK KaK IpPHU ITOM HE MPOUCXOAUT pa3daBiieHHWe OpakKH KOHICHCATOM Mapa.
Taxxe 3¢GheKTHBHBIM CIIOCOOOM COKpAIICHHsI BBIXOAA Oapibl SBIISICTCS BO3BpaT 4acTH (QuiIbTpara Ha
MPUTOTOBIIEHUE 3ameca. [IpoBeeHHbIE UCCIIEOBAHUS W MPAKTUYECKUN OMBIT MOKA3bIBAIOT YTO MOXKHO
Bo3Bpamare 10 30% ¢unsrpara B COUPTOBOE MPOU3BOJACTBO O3 yiepOa uisd KayecTBa CHUPTA, a MpHU
NPOM3BOJCTBE OMO3TaHOIa BO3MOXKHO Bo3Bpamare 10 40% ¢unsrpara. Takum oOpa3zoM, BHeApEHHE
YKa3aHHBIX IPUEMOB B CIUPTOBOM IIPOM3BO/ICTBE MO3BOJIUT COKPATUTh BbIX0J Oapabl Ha 50% u Goree.
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THE DISTILLERY’S WASTE WATER REDUCING BY MAIN PRODUCTION UNIT
REEQUIPMENT

Polyakov V.A., Turshatov M.V.

Russian Academy of Agricultural Sciences all Russian Scientific
Research Institute of Food Biotechnology,

4-B, Samokatnaya st, Moscow, 111033, Russia

The main problem of the distilleries waste water recycling stage is distiller’s grains treatment. But
before to introduce into production expensive stillage treatment technologies it is necessary to reduce as
much as possible its quantity on main production stage. As it doesn’t demand the big capital expenses.
The first and the most important way of stillage reducing is introduction into production a resource-saving
technology which is primarily consists in low temperatures processing of raw materials in the conditions
of raised concentration. Besides the reduction of stillage quantity on 20-30 %, this technology allows
to decrease steam, energy and water consumption, due to reduction of semiproducts volume. However,
at realization of such technologies there is variety of problems, the main of theme is to ensure the raw
materials and semiproducts microbiological quality at every stages of prioduction. In connection with this in
VNIIPBT the effective resource-saving technology was developed. The core of technology is deep clearing
of raw materials, including a washing and disinfecting by the ozone, downstream grain hydro milling and
additional mash treatment in rotary-pulse homogenizer for the accelerated dissolution and hydrolysis of
starch, and soft cooking in the conditions of the raised hydrodynamics. This technology was introduced
on Urzhumsky distillery. Since then the ethanol concentration in fermented beer was grown from 7-8 % to
11-12 %, productivity capacity of cooking and fermenting stages was increased on 30 %, steam, energy and
water consumption was decreased on 20-30 %. The stillage volume was reduced to 30 % and its quantity is
about 90 m* on every1000 deciliter of ethanol. One more effective way of reduction of stillage volume on
20-25 % is putting into production indirect steam heating of fermentable wort during distillation as there is
no diluting of beer by steam condensate. Also effective way of reduction of stillage volume is returning of a
part of filtrate on mashing stage. The conducted researches and practical experience show that it is possible
to return about 30 % of a filtrate without damage to ethanol quality, and for bioethanol manufacture it is
probably to return about 40 % of filtrate. Thus, introduction of the specified receptions on distillery plants
will allow to reduce stillage volume to 50 % and more.

BUOTEXHOJIOTMYECKASI IEPEPABOTKA 3EPHOBOJ BAPIIbI B KOPMOBBIE
JIPOKA

Pumapesa JI.B., Jlozanckas T.U., Xynsikosa H.M.
T'HY BHUU nuwesoii buomexnonocuu Poccenvxozaxademuu,
2. Mockea, yn. Camoxammuas, 46

Pa3BuTHe MpOM3BOACTBA KOPMOBBIX IPOXOKEH M3 3€pHOBOM Oapibl CIIOCOOCTBYET PEIICHUIO OJHOU
u3 Hambosee BaKHBIX 3a7a4 KOPMOBOM 0a3bl )KHBOTHOBOJICTBA — 00ECIIEUEHHUIO €€ KOPMOBBIM OEITKOM U
BUTaMUHAMHU. | KT KOPMOBBIX JPOXKIKEH B KaUu€CTBE HCTOYHIKA OSIIKOBOTO KOHIICHTPATA M JKU3HEHHO BaXKHBIX
JUISL Pa3BUTHSI )KUBOTHBIX BUTAMHHOB PaBHOILIEHEH 4,5-5 KT 3epHa siuMeHsl Wik oBca. MccnenoBaHusMu
(hapMaKOIOTHIECKUX U TOKCHKOJIOTHUYECKHX CBOWCTB KOPMOBBIX JPOXOKEH YCTaHOBIEHA WX TOJTHAS
0€3BpeIHOCTh IS 5KUBOTHBIX U BOBMOKHOCTH MCIIOJIb30BaHUS B CEIbCKOM XO3SIIICTBE B Ka4eCTBE OEIKOBO-
BUTAaMUHHOU TOOABKH K OCHOBHOMY KOPMY.
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KopmoBble AposkKu MOXKHO KyJIBTUBUPOBATh Kak Ha rpyOoM ¢uibTpare Oapibl, moay4yas KOpMOBOH
nponyktr CKJI, Tak u Ha nienpHOU O6apae, nomy4das kopmoBoii npoaykt CK/IL. KayectBo npousBoaumoro
kopMmoBoro npoaykra coorBetcTByeT [OCT 20083-74 u TY 9291-224-00008064-98. Oxono 50 % oOuieit
MacChbl KOPMOBBIX JPOXIKEH, BBIMYCKA€MbIX CIHUPTOBBIMU 3aBOAAMH, COCTABISIET IMPOTEHH, MPUYEM
nepeBapumocTb ero y KPC nocturaer 85 %, y cBuneit — 89 %. KopMmoBbie 1pox:ku U3 3epHOBOM Oapbl
cozeprkat ceiporo nporenna 43-54 %, uctunnoro 6enka (1o bapumreiiny) 32-44 %, 3oms1 5,6-9,0 %, OB
22-37 %, xneryarku 1-3 %, xxupa 1,3-2,5 %. B cocTaB 6erka KOpMOBBIX IpOxKer BXOAT 20 aMUHOKHCIIOT,
B TOM yuciie Bce 10 He3aMeHUMbIX aMHUHOKUCIIOT. OCOOEHHO OoraThl KOPMOBBIE JPOXOKU JTU3HHOM: B 1 KT
conepxurcs 33 1 im3uHa. [IpakThKoi ycTaHOBJIEHA CPEIHASI HOpMa UCIIOIb30BAHUS KOPMOBBIX APOAKEH
B parioHax ¢/x »)uBoTHbIX U ntunbl: 1 r CKJ] wan CK/LL B cyTku Ha 1 Kr )KHUBO# Macchl )kuBoTHOTO. Ha
OCHOBE CYyXHX KOPMOBBIX JIPOAOKEH MOXHO OPraHM30BaTh MPOU3BOJICTBO KOPMOBBIX CMECEH, UCIIOIb3Ys
JUTSI 3TOTO OTXOJIbI IPYTUX MUILEBHIX MPOU3BOJICTB: MIICHUYHBIE U P>KaHbIE OTPYOH, IIPOT, KMBIX U Jp., YTO
ITO3BOJIUT IT0JIb30BaThCsl IbroTHOM ctaBkoi HJIC Ha rotoBbiii nponykt B pasmepe 10 %. K opranuzanuu
nexa no npousBonactBsy CKJI, CK/ILl miau KOpMOBBIX cMecedl IeraecooOpa3sHO NpUBIEKaTh CPECTBa
WHBECTOPOB, 3aMHTEPECOBAHHBIX B Mpou3BoAcTBe Msica KPC, cBUHEN U NTHUIIBI, & TAKXKE MOJIOKA U SIULI.

BIOTECHNOLOGICAL PROCESSING GRAIN BARDS IN FODDER YEAST

Rimareva L.V., Lozanskaya T.I., Khudiakova N.M.
All-Russian Scientific Research Institute of Food Biotechnology
of Russian Agricultural Sciences Academy of,

4-B, Samokatnaya st, Moscow, 111033, Russia

Development of manufacture of fodder yeast from grain bards promotes the decision of one of the
most important problems of a forage reserve of animal industries — to maintenance with its fodder fiber
and vitamins. 1 kg of fodder yeast as a source of an albuminous concentrate and vital for development
of animal vitamins is equivalent 4,5-5 kg of grain of barley or oats. Researches of pharmacological and
toxicological properties of fodder yeast establish their full harmlessness for animals and use possibility in
agriculture as a protein-and-vitamin additives to the basic forage.

Fodder yeast can be cultivated as on a rough filtrate bards, receiving fodder product SKD, and on
integral the bard, receiving fodder product SKDC. Quality of a made fodder product corresponds to GOST
20083-74 and THAT 9291-224-00008064-98. About 50 % of lump of the fodder yeast which is let out by
distilleries, makes a protein, and digest it in cattles reaches 85 %, at pigs — 89 %. Fodder yeast from grain
bards contain a crude protein of 43-54 %, true fiber (on Barnshtein) 32-44 %, ashes of 5,6-9,0 %, BEV 22-
37 %, celluloses of 1-3 %, fat of 1,3-2,5 %. The structure of fiber of fodder yeast includes 20 amino acids,
including all 10 irreplaceable amino acids. Fodder yeast is especially rich with a lysine: in 1 kg contains
33 r a lysine. Practice establishes average norm of use of fodder yeast in diets of agricultural animals
and birds: 1 g SKD or SKDC per day on 1 kg of live weight of an animal. On the basis of dry fodder
yeast it is possible to organize manufacture of fodder mixes, using for this purpose a waste of other food
manufactures: wheaten and rye bran, mpor, an oil cake, etc. that will allow to use the preferential rate of the
VAT for a ready product at a rate of 10 %. To the shop organization on manufacture SKD, SKDC or fodder
mixes it is expedient to involve means of the investors interested in manufacture of meat cattels, pigs and
a bird, and also milk and eggs.
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HCCJIEJOBAHUE U3SMEHEHUI CTPYKTYPbI COEJAHUTEIBHOM TKAHU
roBsaiInHbBI HA HAHOYPOBHE B ITPOHECCE ®EPMEHTALIMN

Poros U.A., lannasuyk T.H., AOnpamurona I.T.
Mockosckutl 20cyoapcmeeHblil yHugepcumem npukiaoHol OUomexHoiocuu,
109316, 2. Mockea, yn. Tananuxuna, 0. 33

Jnist uccneioBaHus CTPYKTYPhl COSAMHUTENILHONW TKAHHU TOBSIMHBI ObUTH B3STHI: TOBSKBE CYXOXKUIIHE,
OYMIIIEHHOE OT MBIIIEYHOW TKAaHU (KOHTPOJBHBIM 0O0pa3el]); TOBSHKbE CYXOXKWIIME, OUUIICHHOE OT
MBIIIEYHON TKaHu, oOpaborannoe B 0,1% pactBope mpemapara «llencun roBspkuid» B TeueHHE 3 4acoB
(ombITHBIN 00pazelr). Mopdoioruo 1 JoKalbHbIE CBONCTBA TKaHEW U3yUyal Ha CKAHUPYIOIIEM 30HJ0BOM
mukpockorie Solver NEXT B pexxnme aroMHO-CHII0BOM MuKpockonnu (ACM)

N3 ananuza ACM u3o0paxeHuii OblIO YCTaHOBJIEHO, YTO TKAHb TOBSKBETO CYXO)KHUIIUS COCTOUT U3
bubpm, coemuHEHHBIX B My4yku auamerpom 350-400 uM, quamerp ¢pubpusut Bapsupyercs ot 60 go 120
HM, TIEPHOJ] MOMEPEYHON HUCUYEPUCHHOCTH (UOpHUIT cocTaBisger 55-63 HMm. depmeHTanUs MPUBOAHUT K
3HAYUTENIbHBIM U3MEHEHUSIM CTPYKTYpPBI COCTUHHUTENbHON TKaHu. COCTaBHBIC YaCTH pa3OyXaroT: IMy4KH
CTaHOBSTCS 1200 BBIpaKEHHBIMH, (PUOPUILIBI IECTPYKTYPUPYIOTCS U YBEIMUMUBaIOTCS B AameTpe Ha 30-
40%, monepeuHast HICYEPUECHHOCTH (PUOPHUILT BHIIJISAUT MEHEE BBIPAKEHHOM.

Jlng neranm3anuu pa3MepoB CTPYKTYPHBIX €IUHUI] TOBEPXHOCTU B TUIOCKOCTIX Y M Z MCHOIB30BAIN
nporpaMmMmy o00pabGoTku 1HdpoBbIX maHHBIX «Image Analysis 3.0», KoTopas TMO3BOJSIET Jenarb
BUPTYyaJIbHBIE CEUEHUs B JII0O0H 0071acTH Ha OTCKaHUPOBAHHOM IUIOMIAIM. AHAIN3 CEYCHUN MOKa3bIBaAET,
YTO TMOMNEpeYHas HCYCPUYCHHOCTh (PUOPHIT KOHTPOJIBHOTO oOpa3lia MMEeT PEeryJISpHBIA XapakTep.
JlaTtepanpHble pazMepbl CTPYKTYPHBIX €IUHMI] COCTABIAIOT MO OcU X B cpeaHeM 55-57 HM, no ocu Y
— 10-12 am. Iocne depmenTanmu mpouiib CEYSHUsT PE3KO MEHSETCS. Y OMBITHOTO 00pasla Mcue3aeT
PEryaspHOCTD MOMEPEYHON HCUEPUCHHOCTH (PUOPHILT U MEHSIETCS €€ XapaKTep, yBelIndruBaeTcsl pa3dopoc
JaTrepalibHbIX pa3MepoB 1o ocu X B mpenenax or 17 go 63 HM, pa3Mep CTPYKTYpPHBIX €IMHUI 110 ocu Y
YMEHBILIAETCSl M HAXOAUTCA B Mpeienax 2-8 HM, IepOX0BaTOCTh MOBEPXHOCTH YMEHBIIAETCS.

INVESTIGATIONS OF ENZYMES CHANGES OF NANOSCALE STRUCTURE BEEF
CONNECTIVE TISSUE

Rogov I A., Danilchuk T.N., Abdrashitova G.G.
The Moscow state university of applied biotechnology
109316, Moscow, str. Talalikhina, 33

Beef tendon was taken to study the structure of the beef connective tissue. Check sample was cleaned
from muscle tissue. Test sample also was beef tendon, which was cleaned from muscle tissues, and then
it was treated 0.1% solution by “Beef Pepsin» for 3 hours. The morphology and the local properties were
studied at Scanning probe microscope Solver NEXT by means of atomic force microscopy (AFM).

By analyses of the area AFM-image was determined that beef tendon tissue consist from fibrils, coupled
in bunches, which diameter has 350-400 nm. Diameter of fibrils is 60-120nm. They have cross striation
with period 55-63nm. Fermentation leads to significant changes in the structure of connective tissue.
Component parts are swelled: bunches become weak expressed, fibrils are destroyed and are increased
their diameter on 30-40%, the cross striation of fibrils looks less expressed.

For detailing dimensions of structural units of the surface in Y and Z plane, the program processing of
digital data “Image Analysis 3.0” was used, which allows to make virtual section in any area of the scanned
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surface. Analysis of the sections indicates that the transverse cross striation of fibrils of check sample has
regular character. Lateral dimensions of structural units are on the x-axis, on average, 55-57 nm, on the Y
axis — 10 to 12 nm. After fermentation the profile cross-section is drastically changed. Regularity of cross
striation fibrils disappears, and profiles character changes, variation of lateral dimensions are increased in
the x-axis direction from 17 up to 63 nm. The size of the structural units Y axis and is within 2 to 8 nm.
Roughness of surface is decreased.

BJIMSTHUE COBCTBEHHBIX AHTUOKCHUJIAHTOB CBhIPbSI 1 OBOTATUTEJIEN HA
ObIIYIO AHTUOKCHUJAHTHYIO AKTUBHOCTbD IIMBA

Pymsuues C.B.', 'epuer M.B.?
340 MIIBK «Ouakosoy, 121471, Mocksa, yn. Pabunosas, 44
2 MI'Y nuweswvix npouzeoocmes, 125080, Mockea, Bonokonamckoe wi., 11

KauecTBo mmBa, BKIItOUas (PU3HOIOTHYECKOE BO3JEHCTBHE HA OPraHU3M YEJIOBEKa, B 3HAUYUTEIHLHOU
CTENEHW 3aBUCUT OT AaHTHOKCHJAHTHOW akTuBHOCTH (AOA) mnomudenonoB nwusa. [IpupomgHbie
aHTHOKCUIAHTBI (AQ) SKCTPAarupyroTCs B MUBO U3 XMEJs, SYMEHHOTO COJIO/A U MPOIYKTOB MeTa0oIn3Ma
Ipoxcker pona Saccharomyces.

Henpto pabotel siBisiercst nosbiieHrHe AOA muBa. OCHOBHBIM METOAOM HCCIEIOBAHHS SBISIIOCH
BbICOKOA(ppekTBHAs skunkocTHas xpomarorpadust (BOXKX) co cmexkrpodoromMeTpruuecKuM HIIH
aMIIEPOMETPUYECKUM JETEKTOPOM.

C wucnonw3oBanreM BDXKX mosmydeHbl TaHHBIE O COACpPKAHUH OCHOBHBIX TMOJU(EHOJOB B BOCHBMH
pasnuunbix coprax xmens. [lo AOA nmyummm MoxHO cuutarh copT «Kpeuarckuity — 15,2 r/kr xmenst.
Cymma nonu¢eHOIbHBIX COSTUHEHUN B YKa3aHHOM COPTE COCTaBIIsIeT 28 T/KT XMelsl, cymMmma (priaBOHOUIOB
— 15 r/kr xmens. Beibop copta cosnona Takxke okasbiBaeT cymectBeHHoe BiusiHue Ha AOA. [Ipenmnoutenue
OTAaeTcsi TEMHBIM COPTaM, B YaCTHOCTH, KapaMeJIbHOMY U JKKEHOMY COJIOLY.

OnHako, B rporiecce MpOM3BOICTBA NMBA MPOUCXOT 3HAYUTEIBHbIE OTepU COOCTBEH-HBIX AO ChIpbS 3a CYET
asicopOLy Ha MUKpodacTuiiax (10 26%) u Ha qpoxoxax (10 32%).

B pesynbrare uccnenoBaHuil Mo BBIOOpPY copTa XMeNsl M cojiofa ¢ HauOoibUMM copepxkanueM AO
pa3paborana TexHonorus muBa («OuakoBo [Ipemuym» «UepHoe Jlerkoe»). AHTHOKCHIAHTHAsI aKTHBHOCTh
JTAHHOTO MpoxykTa noseiieHa a0 0,73 mr/mi. Ipemioxen crnocod oboramenus miusa npupogHbiMu AO 13
JPYTHX BUJIOB PACTUTEIBHOIO ChIPhs, B OCHOBHOM, SKCTPAaKTaMU U3 BUHOTPATHON KOCTOUKH, 3€JI€HOIO Yasl,
po3MapuHa, alepodbl, MUNoBHUKA. 13 nccnenyembix oOpasioB Haubosbiiee cogepskanne AO oTMEUeHO B
AKCTpaKTaxX U3 3eeHOro vas — 430 Mr/mMi1 1 BUHOTPATHON KOCTOUKH — 270 MI/miL.

Pazpaboran OumokaranuTHueckuil crnocod mnoiydeHus mnpernapatoB AO W3 3e€l€HOro yas ¢
MCIOJIb30BaHUEM [-TIIFOKO3U1a3bI MUKPOOPTaHU3MOB.

Hcnonb30BaHue ABYX IPUEMOB: IIEPBBIN — 32 CUET AEUCTBUA IPUPOAHBIX AO XMells U c0J10/1a, U BTOPOH
— oboraieHue NpoayKTa Mpernaparamu U3 JIPyrux BHJIOB PACTUTEIBHOIO ChIPbs MO3BOJISIET YBEJIUYUTH
AOA B 2-3 pa3a.
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THE INFLUENCE OF ITS OWN ANTIOXIDANTS, RAW MATERIALS AND DRESSERS IN
THE TOTAL ANTIOXIDANT ACTIVITY OF BEER

Rumyantsev S. V., Gernet M.V.2
'Company MPBK “Ochakovo” 121471, Moscow, st. Ryabinovaya, 44
’MSU Food Production, 125080, Moscow, Volokolamkoe sh., 11

Quality beers including the physiological effects on the human body is largely dependent on the
antioxidant activity of polyphenols beer. Natural antioxidants in beer are extracted from hops, barley malt
and the product of metabolism of yeast genus Saccharomyces.

Purpose is to increasing the AOA (antioxidant activity) of beer. The main method of investigation was
high-performance liquid chromatography (HPLC) with spectrophotometric or amperometric detector.

Using HPLC the facts have been obtained on the content of the major polyphenols in eight different
varieties of hops. According to the AOA can be considered the best grade “Crimean” 15.2g/kg hops.
Amount of polyphenol combination that class is 28g/kg hops, the amount of flavonoids 15 g/kg of hops.
The choice of sort malts also exert a significant effect on the AOA.

As a result of studies on the choice of hops and malt with the highest content of AO developed
the technology of beer (Ochakovo Premium “Black lung”). AOA of the product increased to 0.73mg/
ml. Proposed a method of enrichment of beer in natural antioxidants from other kinds of plant material,
mostly from the grape seed extract, green tea, rosemary, rose hips. From the samples the highest content of
antioxidants observed in extracts from green tea-430mg/ml and grape seed — 270 mg/ml.

Developed a biocatalytic method for obtaining preparations of anti-oxidants in green tea using
B-glucosidase microorganisms. Using two methods: the action of natural antioxidants, hops and malt, and
the enrichment product drug from other kinds of plant materials can increase the AOA of 2-3 times.

W3YUEHHUE MNOJUCAXAPHUJIOB BYPBIX BOJOPOCJIEN IIPUMOPCKOTI'O KPAS

Kanenuk T.K., Cemuuerona E.B., Enuceena T.H.
Tuxooxeanckuii Iocyoapcmeennwiii IkoHomuyeckuil Ynusepcumem,
2. Braousocmox, yn. Okeanckuti npocnexkm, 19

Jlns Poccun, KOTOpasi OMBIBAETCS C pa3HBIX CTOPOH TPeMsi OKeaHaMU, BeCbMa aKTyaJbHbIM CTAHOBUTCS
BOTIPOC MepepaboTKu OyPBIX BOIOPOCIICH B aTbTMHATHI C [IEHHEHIIIMMH MPOPMITAKTHYECKUMH CBOWCTBAMHU.
OpnuM 13 Hanbojiee MHTEPECHBIX M MEPCHEKTUBHBIX CBOMCTB albIMHATOB SIBISETCA UX CIIOCOOHOCTH
CBSI3BIBATh B OPTaHHU3ME TSDKENBIE METAIIBI U PAJUOHYKIIUIBI U BBIBOJUTH UX U3 OpraHu3Ma. B Hamieit
CTpaHe MPOMBIIIIEHHOE MPOU3BOJICTBO aJIbIMHATOB OBLIO HANaXKEHO HAa ApPXaHIeIbCKOM OIBITHO-
BOJIOpPOCTIeBOM KoMOMHaTe. /[0 HemaBHEro BPEMEHM BBITYCK IMHUINEBOTO aIbIMHATa COCTABISUI OKOJIO
35 T B rox (0,6% cyiecTBoBaBIIel MOTPEOHOCTH), a TeXHHUYECKOro — okoso 150 T B rox (okomo 3%
noTpeOHOCTH). DTO MPOU3BOACTBO OCHOBAHO Ha nepepaboTke cripbst benoro u bapeniieBa Mopei, 3amacel
KOTOpPOTO B HACTOAIIEE BPEMS YK€ HE YIOBIETBOPSIOT MOTPEOHOCTSIM M BOCIIONHSAIOTCS YACTHYHO 32 CYET
MECTHON MapuKyJIbTYphl U BBO3a. Bypbie Bomopocin BkirodatoT 1500 BUIOB, KOTOphIE OOBEIMHEHBI B
265 pomoB, U3 KOTOPBIX MPOMBICIIOBOE 3HaueHue umerot Jlamuaapus (Laminaria), Capracc (Sargassum),
Hucroseiipa (Cystoseira). Buumanne ydeHbix WMHCTHTYyTa NHINEBBIX TEXHOJOTMHA M TOBapOBEICHHUS
TI'DY npusnexau MamousydeHHble B Poccun Oypbele Bogopocnu YHmapus nepuctoHaape3Has (Undaria
pinnatifida) u Kocrapus pedpucras(Costaria costata), Tak Kak JaHHbIE MAKPO(UTHI TPOU3PACTAIOT TOIBKO
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y JaIbHEBOCTOYHBIX OeperoB SIMOHCKOTO MOPSL.

B Snonuun Yuaapuro nepuctonaapesannyto (Undaria pinnatifida) Ha3bIBaroT «Bakame», OHa CUUTAETCS
OHMM W3 BOXHEHIIMX MHUINEBBIX NPOAYKTOB. Kocmapusa pebpucmas (Costaria costata) sBusercs
NEPCHEKTUBHBIM HOBBIM BHJOM MapHKyasTypel Ha JlambHem BocToke, 10 HemaBHEro BpeMEHU Ha
IUIAHTAISIX JlaMrHapuy SMOHCKOM paccMaTpuBaiach Kak COPHSK M HEI[aTHO HCTPeOsIach.

B oToif CBf3M, LENBI0 HAIIET0 HCCIEAOBAHMS IOCIYKWIO H3YyYeHHE OCOOEHHOCTEH cocTaBa
U CTPYKTYpHl NOJMCAxXapuI0B JAaHHBIX MakpO(QHUTOB M HMX TEXHOJOTMYECKHX XapaKTePUCTUK [UIs
000CHOBaHHMS BO3MOXXKHOCTH HCIIOJIB30BaHUS B MHIIEBOM IpousBoacTBe. Hamu paszpaboransl
TEXHOJIOTUH (DYHKIIMOHAIBHBIX HPOAYKTOB C UCIOJIB30BAHUEM MOIHCAXaPUA0B (TbIHHATHI, (DyKauIaHbI)
MaJIOM3Y4YEeHHBIX OypBIX BOIOPOCIEH.

STUDYING POLYSACCHARIDES OF PRIMORSKIY TERRITORY BROWN SEAWEEDS

T.K. Kalenik, E.V. Semiletova, T.I. Yeliseyeva, S.M. Minenko
Pacific State University of Economics
Okeanskiy prospect, 19, Viadivostok, 690950, Russia

Brown seaweeds processing with conversion into alginates having the most valuable preventative
properties is becoming challenging for Russia which is washed by the waters of three oceans from different
sides.

One of the most interesting and perspective properties of alginates is their ability to bind heavy metals
and radionuclids in a body and to excrete them from a body. In our country alginates were produced at the
Arkhangelskiy experimental seaweeds industrial complex. Until recently the output of food alginate has
amounted to about 35 tons per year (0.6% of the demand) and that of technical one has been about 150
tons a year. (about 3% of the demand). This production is based on the processing of White and Barents
Seas raw material the stocks of which don’t satisfy the current needs and which are partially compensated
by the local marine culture and import. Brown seaweeds include 1500 kinds which are combined into 265
species. Of all those species only Laminaria, Sargassum and Cystoseira are of commercial importance.
The attention of the Pacific State University of Economics Institute of Food Technologies and Commodity
Science scientists was attracted by the brown seaweeds Undaria pinnatifid and Costaria costate which have
been poorly studied in Russia as these macrophytes grow only at the Far Eastern shores of Japanese Sea.

In Japan Undaria pinnatifid is called “wakame”. It is considered to be one of the most important food
products. Costaria costate is the promising new kind of marine culture in the Far East. Until recently it has
been considered to be a weed at the Laminaria Japonica plantations and has been mercilessly annihilated.

To that end the purpose of our investigation was examination of these macrophydes polysaccharides
composition and structure peculiarities and their technological characteristics to explain the possibility of
their application in food production. Technologies for functional products using polysaccharides (alginates,
fucoidans) of poorly studied brown seaweeds have been developed by us.
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BAKTEPHUAJIBHBIE 3AKBACKH BE3 TPAHCMUCCHUBHOM
AHTABUOTHAKOYCTONYNBOCTH

Ceménbimena E.U., Mamenuesa H.I.
IOV BIIO «Mockogckutl 20Cy0apcmeenHulil YHugepcumem npuxkiaoHol OUOmexHoI02uy,
109316, yn. Tananuxuna, 33, 2. Mockea, Poccus

Jlis IpOM3BOJCTBA KUCIOMOJIOYHBIX MPOAYKTOB HCHOJB3YIOT OaKTepHalbHbIE 3aKBACKHM, B COCTaB
KOTOPBIX BXOST Pa3IMYHbIE BUJBI MUKPOOPraHu3MoB (Lactococcus lactis, Streptococcus thermophiles,
Lactobacillus acidophilus w np.). IIpOMBIIIEHHBIE IITAMMBI JOKHBI OTBEUATh PSIY CTPOTHX YCIOBHM,
IJIaBHBIMH U3 KOTOPBIX SIBJsiETCS OE3BPEIHOCTh M 0O€30MacHOCTh. B HacTosimee BpeMsi BO BCEM MHpE
YYaCTWIMCh CIIy4aW IIOSBICHUS IOJUPE3UCTCHTHBIXIIATOTEHHBIX M TOKCUIE€HHBIX MHUKDPOOPIaHHU3MOB,
CBSI3aHHBIE C TOPH3OHTAJIBHOW TMepefadeil TeHOB AaHTHUOMOTHKOYCTOMYMBOCTH MEXIY OaKTepHsIMHU
pasHbIX TAKCOHOB. B CBf3M C 3TUM K NPHMEHSEMBIM B IPOMBIIUIEHHBIX MaciiTadax OakTepuaibHBIM
3aKBacKaM MPEIbSIBIISETCS JOMOTHUTEIBHOE TPeOOBaHUE — OTCYTCTBHE TPAHCMUCCUBHBIX IETEPMUHAHTOB
ycrounBocTH K aHTHOMOTHKaM. Cama mo cebe aHTHOMOTHKOPE3UCTEHTHOCTh (AR) mpoMbIlIEHHO-
[IEHHBIX KYJIBTYp HE SIBIISIETCS BPEIHBIM (PAKTOPOM, a MPU BOCCTAHOBIEHUH MHUKPOQIIOPHI KUIIEYHHUKA
B NI€PUOJI AHTUOMOTUKOTEpAIU MOXKET ObITh U 1oyie3HoH. [loTeHIManbHy0 ONacHOCTh HMPEACTABISIOT
reisl AR, 5okanu3oBaHHbIE HAa TPAHCMHUCCHBHBIX IUIa3MHMJAX M TPAHCIO30HAX M CIIOCOOHBIE K
3G PEeKTUBHOMY TOpU30HTAIBHOMY IepeHocy. AR, BBI3BaAHHYIO TAaKMMH JETEPMHUHAHTAMH, YCJIOBHO
Ha3bIBAIOT «IIPHOOPETEHHO» WK «TpaHCMUCCUBHONY. «IIpupomHas» AR o0ycrioBieHa XpoMOCOMHBIMA
TeHAMH, EPEJAOIIMMHKCS TOJIBKO BEPTUKAJIBHO IPU JACJICHUH B MPEAeaX OIHOIo Tamma. BaxxHo ymeTs
pacno3Harb, HECET JM MHUKpPOOPraHW3M BHEXPOMOCOMHBIE IeHbl AR, MOCKOJIBKY H3BECTHBI CIIy4aH,
KOTJIa TUIa3MUbl KOIUPYIOT BaKHbIE TEXHOJIOIMUYECKUE CBOMCTBA, U (haKT UX HAJIWYMS, IIPU OTCYTCTBUU
reHoB AR, He mpeacTaBisieT MOTEHIMAIBLHOW OMAcHOCTH. V3ydeHne aHTHOMOTHKOYCTOWYMBOCTH
HPOMBIIIIEHHBIX IITAMMOB OTKPBIBAE€T OOJIBLIME BO3MOXHOCTH JUIsI UX NMPUMEHEHUS B IPOM3BOJICTBE
NPOOMOTUYECKUX KHUCIOMOIIOUHBIX MpoaykToB. [loatomy B MI'VIIB npoBoasTcs paboThl 10 M3Y4YEHHUIO
U aHanu3y AR NpOMBIIUIEHHBIX IITAMMOB MOJIOYHOKUCIBIX OakTepuil Ais co3gaHus 0a3bl JaHHBIX IO
MUHUMAaJIbHBIM ToAaBisomuM KoHueHTpauusm (MIIK), auamerpam 30H mopaBieHUss pocTa BOKPYD
JIMCKOB ¢ aHTMOMOTHKAMH, a TaK)Ke 110 TeHaM TpaHCMHCCHBHOM AR.

BACTERIAL STARTER WITHOUT TRANSMISSIBLE ANTIBIOTIC RESISTANCE

Semenysheva E.I., Mashentseva N.G.
GOU VPO «Moscow State University of Applied Biotechnology»,
109316, st. Talalikhina, 33, Moscow, Russia

Bacterial starter cultures, which including different species of microorganisms (Lactococcus lactis,
Streptococcus thermophiles, Lactobacillus acidophilus etc.), are used for the production of fermented milk
products. Industrial strains must meet several strict conditions, foremost of which is harmless and safe.
Currently, worldwide, the cases appears polyresistant patogenic and toxigenic microorganisms associated
with horizontal transmission of antibiotic resistance genes between bacteria of different taxa. In this
regard, to apply in industrial scale microbial ferment additional requirements — the lack of transmissible
determinants of antibiotic resistance. Itself antibiotic resistance (AR) industrial and valuable cultures is
not harmful factor, and in restoring the intestinal microflora during antibiotic therapy may be dangerous
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are useful. Potential danger presents genes AR localized at transmissible plasmids and transposons, and
capable of effective horizontal transmission. AR caused by such determinants, conventionally referred to as
«acquired» or «transmissible». «Nature» AR is due to chromosomal genes are transferred only vertically in
the fission within a single strain. It is important to recognize, is a microorganism extrachromosomal genes
AR, because there are cases where plasmids encode important technological properties, and the fact of
their existence, in the absence of genes AR, does not pose a potential danger. Study of antibiotic resistance
of industrial strains opens up great opportunities for their use in the manufacture of probiotic fermented
milk products. Therefore, studies and analysis of the AR of industrial strains of lactic acid bacteria are
provided by MSUAB to create a database of minimal inhibiting concentration (MIC), diameters of growth
inhibiting zones around antibiotic discs, and the database of mobile AR genes.

BE3PEATEHTHBIN HAHOBHOCEHCOP JIJISI KOJIMYECTBEHHOI'O OIIPEJIEJIEHUSA
IJTFOKO3bl HA OCHOBE YACTHI Fe O, U INTHOKO30OKCHUIA3bI

Coanarosa JI.C., [Ipocexos A.1O.

Tocyoapcmeennoe obpasosamenvhoe yupedcoeHue 8bicuieco npopeccUoHaIbHO20 00paA308aHUs
«Kemepoeckuii mexnono2uyeckutl UHCMUmMym nuueo NPOMbIULIEHHOCTLY,

650056, 2. Kemeposo, 6-p Cmpoumenet, 0. 47

[TunieBasi MPOMBIIIEHHOCTh HYXK/IA€TCS B OKCIPECCHBIX M IIHPOKO JOCTYMHBIX METOJAX aHalu3a
KITFOUEBBIX COCTABHBIX YacTeH, ONpPENesSIONINX CTEIeHbh Ka9eCTBA ChIPbs U MpOoAyKuuU. JlaHHas 3aqada
peanusyeTcs MyTeM CO3/1aHusl UyBCTBUTEIbHBIX OMoceHCOpoB. OQHON U3 JOCTATOYHO OCTPBIX MpoOiieM
B OMOCEHCOpHOM aHaiu3e sBiseTcs npobnema cneruduuHocTu. Pemuts npobneMy crnenu(puyHOCTH
(bepMEeHTHBIX OMOCEHCOPOB MO3BOJIUT UCIIOJIb30BAHUE JOCTUKEHUI HAHOTEXHOIOTHH.

JlaHHBII MPOEKT HAIpaBJeH Ha pa3paboTKy (pepMeHTHOro 6GHMoceHcopa ¢ BHICOKOM CTaOUIBHOCTBIO U
IIMPOKOH CyOCTpaTHOM CrennpUIHOCTBIO Ha 0OCHOBE HaHodacTull Fe O, n depmenTa mIrOKO300KCH 1351
JUTSL DKCIIPECC-aHallM3a TIIOKO3bl MPU KOHTPOJIE KA4eCTBAa MHILNEBHIX MPOAYKTOB U MPOU3BOICTBEHHBIX
IIPOLIECCOB.

B HacTosmeit paboTe B KauecTBE OCHOBBI OMOCEHCOPa UCIIOJB3YIOT INIATUHOBBIN 3JIEKTPOJ] HA OCHOBE
MOJIUIIUPPOJIA C MEIUAaTOpPOM, B KaueCTBE KOTOPOTO BBICTYMAET MPOM3BOIHOE IMUPPOJIA, COIEpKallee
¢epporueH. buopenentop npeacTasisier coO0H ITIOKO300KCHIa3y, MMMOOUIM30BaHHYI0 Ha MarHUTHBIX
Hano4actuiax Fe O, ¢ mOBEpXHOCTHBIMU KapOOKCUIBHBIMH IPYTINIAMHU KPOCC-CIIMBKOM € KAPOOAUMMHUIOM.
buopenenrop (manoyactuupsl Fe,O, pasmepom 100 HM ¢ MMMOOMJIM30BAHHOHM IIIOKO300KCHAa30H)
(UKCUPYIOT C TOMOIIBIO CIEUUAIbHBIX MAarHUTOB HA M3MEPUTENIBHON MOBEPXHOCTHU IIATHHOBOTO
AIIEKTPOJa, TO3BOJIAIOIIEr0 U3MEPSTh KOHLIEHTPALUIO IEPEKUCH BOIOPO/A.

B xome paboTel u3yueHbl MapaMeTpbl OHOCEHCOpa Ha OCHOBE DNTIOKO300KCHAa3bl. Jluama3oH
OTpe/ieNiieMbIX KOHIIEHTpanuii rioko3el coctaBiusier 0,05-5,00 MM, 4yBCTBUTENBHOCTh B OOJACTH
JMHEHHOro auana3oHa — 35 MA/M-cm?. Tlepuom m3MepeHus OAHON MPOOBI HE MPEBBINIAET 2 MUH,
BOCIIPOU3BOAMMOCTb CUTHAJIA CeHCOopa cocTanisieT 2%. OnepannoHHas cTabuIbHOCTh CEHCOPa COCTABIISIET
12 cytok 6e3 motepu akTUBHOCTH. CTaOMILHOCTH CEHCOPOB MPHU XpaHEHUU — 6 MecAIeB 0e3 N3MEHECHHS
AKTUBHOCTH.
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NON REAGENT NANOBIOSENSOR FOR QUANTITATIVE DEFINITION OF GLUCOSE ON
THE BASIS OF PARTICLES Fe, O, AND GLUCOSE OXIDASE

Prosekov A.Y., Babich O.0., Soldatova L.S.
Kemerovo institute of food science and technology, 650056, Stroiteley street, 47

The food industry needs express and widely accessible methods of the analysis of the key components
defining degree of quality of raw materials and production. This problem is realized by creation of sensitive
biosensors. One of enough acute problems in the biotouch analysis is a specificity problem. Using of
achievements of a nanotechnology allow to solve a problem of specificity of fermental biosensors.

Project is directed on working out of a fermental biosensor with high stability and wide substrat
specificity on a basis nanoparticles Fe,O, and enzyme glucose oxidase for the glucose express analysis at a
control of quality of foodstuff and productions.

In the present work a platinum electrode on a basis polypyrrole with a mediator in which quality acts
derivative pyrrole, containing ferrocene use as a biosensor control basis. The bioreceptor represents glucose
oxidase, immobilized on magnetic nanoparticles Fe,O, with superficial carboxyl groups cross-linked with
carbodiimide (nanoparticles Fe O, by the size 100 nanometers with immobilized glucose oxidase) fix a
bioreceptor by means of special magnets on measuring surface the platinum electrode, allowing to measure
concentration a hydrogen peroxide.

During work biosensor control parameters on a basis have been studied. The range of defined
concentration of glucose makes 0,05-5,00 mM, sensitivity in the field of a linear range — 35 MA/M-cm?.
The period of measurementone test doesn’t exceed 2 minutes, reproducibility of a signal of a sensor control
about 2%. Operational stability of a sensor control makes 12 days without activity loss. Stability of sensor
controls at storage — 6 months without change of activity.

UHTEI'PAIIUA TEXHOJIOI'MYECKUX U KOHCTPYKTOPCKHUX ITAPAMETPOB
TEPMOILTACTUYECKOM YKCTPY3UHU ITPU MOJEJTUPOBAHUH U PA3BPABOTKE
INOJIMKOMITIOHEHTHBIX ITIMIIEBBIX ITPOAYKTOB 31OPOBOI'O IIMTAHUSA

CrenanoB' B.W., Maprununk’ A.H., [Toaskos' B.A., UBanos' B.B., Illlapukos' A.1O.
'THY BHUH nuwesot 6uomexnono2uu Poccenvxoszaxademuu,

111033 2. Mockea, yn .Camoxkamnas, 46, e-mail: foodbiotech@yandex.ru
’Hayuno-uccreoosamenvckuti uncmumym numarus PAMH

109240 ,2. Mocksa, Yemvunckuii npoeso, 2/14, e-mail: amartin@ion.ru

CobmroneHre IpUHIKIA Pa3HOOOpa3us MOTPEOIIEMON MUIIH, COCTOSIICH M3 BCEX OCHOBHBIX TPYIII
IUILEBBIX IPOIYKTOB, SIBISETCS OAHUM U3 OCHOBHBIX TPEOOBAaHUH K MUILEBON LIEHHOCTHU PAaLlMOHA TUTAHUS
COBPEMEHHOT0 YEJIOBEKA.

B uHCcTHTYTE mpOoBOIATCS pabOTHI MO Pa3pabOTKE M MCCIIENOBAHUIO SKCTPY3UOHHOW TEXHOJIOTUU
MOJTYYEHHUSI TOTOBBIX K YHNOTPEONECHHIO IMOJHOLUEHHBIX MPOAYKTOB MUTAHHUS PA3IUYHBIX pEIENnTyp Ha
OCHOBE C()OPMHUPOBAHHBIX KOMIIO3UTHBIX CMECEH M3 HATypaJbHOIO ChIPbs, OTBEUAIOLIME TPEOOBaAHUAM
[0 MUIIEBOM IIEHHOCTU 3J0pPOBOIO IMUTAaHUS C YYETOM HAy4HbIX PEKOMEHJALUN MpU IIAHUPOBAHUU
UH/IMBUAYaJIbHOTO NOTPEOIECHHS MUIIIH.

[Ipu oTpaboTke Ha ABYXUIHEKOBOM MUJIOTHOW YCTaHOBKE 110 SKCTPY3HMOHHOW TEXHOJOTUU IOJIy4YEHUs
HOJIMKOMITOHEHTHBIX MHILEBBIX MPOIYKTOB, BBUIY CIOXKHOTO TPYAHONEPEpadbaThIBAEMOr0 KOMIO3UTHOTO
COCTaBa CHIPBS, OCYIIECTBISIACh HWHTErPAllMOHHAs KOMOMHATOpUKAa TEXHOJOTHYECKHX PEKUMOB
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nepepaboTKN ¥ KOHCTPYKTHBHBIX ITapaMETPOB PAOOUUX OPraHOB SKCTPY3MOHHON YCTaHOBKH.

VYcraHoBieHa 3aBUCHMOCTB BIMSHUS KOHCTPYKTOPCKHUX IIapaMeTpoB (OpMYIOIIeld MaTpuilbl Ha
PEKHMMBI TEPMOIIACTUYECKOTO MPOIecca U Ha Ka4eCTBO MOJIYYaeMbIX HPOAYKTOB ( OpraHOJIETITHYECKUE
CBOWCTBa, TEKCTypa 1 (hopMooOpa3zoBaHue).

B pesynbrare UWCHIONB30BaHHMS TPHUHIMIIOB IHIIEBOM KOMOMHATOPHKH ObIIM  OTpabOTaHbBI
TEXHOJIOTHYECKUE PEXUMBI TEPMOIUIACTUUECKOW HSKCTPY3UH MPH MOJYYEHUHM MHOTOKOMITIOHEHTHBIX
HPOIYKTOB PA3IMIHBIX POPM, pa3MEPOB, TEKCTYP U KOHCUCTEHIIHH C €CTECTBEHHBIMH OKPACKAMU H BKYCOM,
XapakTepHBIMU JJISi HAaTypaJbHOTO NMPOAYKTOBOTO ChIpbs C OOECHEUeHHEM IHUIIEeBOH 0e30IMacHOCTH U
JIEKOHTAMHMHAIMN UCXOAHBIX CHIPHEBBIX KOMIIOHEHTOB.

TECHNOLOGICAL AND ENGINEERING DESIGN PARAMETERS OF HIGH-
TEMPERATURE SHOT-TIME EXTRUSION INTEGRATION IN PROCESS OF MODELING
AND DEVELOPING MULTICOMPONENT HEALTHY FOOD PRODUCTS

Stepanov' V.I., Martinchik? A.N., Polyakov' V.A., Ivanov' V.V., Sharikov' A.U.

I All-Russian Scientific Research Institute of Food Biotechnology

of Russian Agricultural Sciences Academy of, 4-B, Samokatnaya st, Moscow, 111033, Russia
e-mail: foodbiotech(@yandex.ru

? Research Institute of Nutrition of Russian Academy of Medical Sciences,

Ustinskiy pr., 2/14, Moscow, e-mail: amartin@ion.ru

One of the main requirements for healthy nutrition responding modern life style is a diversity of
consumed products in dietary intake.

Institute of food biotechnology developes extrusion technology for production of ready-to-eat dietary
balanced foodstuffs of diverse formulations on the basis of composite blends of natural edible raw materials.
Natural composite blends meet the requirements for healthy diet with scientific recommendations for
planning individual food consumption.

Combinatorial integration of extrusion technological parameters and engineering changes of operative
parts of extrusion equipment is carried out for obtaining multicomponent food products from difficult-to-
process edible raw materials.

Influence dependence of engineering design parameters of extrusion die on technological extrusion
regimes and products quality (organoleptic properties, texture and shape) is investigated

As aresult of use of food combinatorics principles, high-temperature shot-time extrusion technological
regimes for obtaining multicomponent food products of various shapes, textures and consistencies with
natural colors and tastes were worked out. Also these principles provides food safety and raw materials
decontamination.
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AHTHOKCUJAHTHOM AKTUBHOCTH SABJIOYHOM ME3I'H - IOKA3ATEJIb KAYECTBA
BUOTEXHOJOTHYECKOI'O ChIPhSI HA TIPUMEPE DCTOHWU Y KAJTMHUHT PAJICKO
OBJIACTH

Yynaxuna H.1O.!, Teinyrape T.%, Moop V.2, [loarasckas P.JI.?, Mancyposa E.B.'
'@roy BIIO «KI'TY» Cosemckuii npocnexkm, 1. Kanununepao 236000, Poccust

2 Demonckuil yrugepcumem ecmecmeeHHbIX HayK

yi. Kpeymszeanvoul; Tapmy 51014, Dcmonus

SBDY «PI'Y um. M. Kanmay Ynueepcumemckas yu., 2. Kanununepao 236040, Poccus

Paznuunpie copra sOMOK coiepar pa3HOE KOJIMYECTBO COCIUHEHHH, OO0JaJaroIIuX BBICOKOU
AQHTHUOKCHUJAHTHOM aKTUBHOCTHIO (AA), mModTOMy HaMu Oblla TpPOBEACHA CpaBHUTENbHAs OICHKA
cymMMapHOU AA TISATH COPTOB SI0JIOK, BBIPAIIMBAEMBIX B DCcTOHMU U KanumHUHTpaacKol 001acTH C 1ENbIo
ompeeNeHusl peanu3anuu (GUTOAHTHOKCUIAHTHOTO IMOTEHIIMala COpTa, a TaKXKe C LEJIbl0 CpaBHEHUS
JAHHBIX, [T0JIy4a€MbIX C UCIIOJIb30BAHUEM JBYX PA3HBIX METOOB HCCIIEIOBAHUSIO

AHanmu3upoBanuch s1010ku coptoB Berepan, Cnapran, AHTOHOBKa, KynukoBckoe n ManunoBoe. [[ns
oneHKH AA 00pa3iioB B DCTOHUU UCTIONB30BaNN criekTpodoromerpuueckuit DPPH merton, pe3ynbrars
BbIYMCIsUM Kak 3Hauenue EC,, /1/. B Kanununrpane AA onpenensmu Ha anamusarope «Lserflysa-01-
AA» o TY MEKB. 414538.001 Ha ocHOBe cTaHmapTa — KBepIeTuHa /2/.

B xonme uccnenoBanuii ObUIO yCTaHOBIEHO, YTO MakcHUMalbHOM AA oOnamana s0mouHass mesra
coproB ManmHoBoe u KynMkoBckoe BHE 3aBUCHMOCTH OT MecTa cbopa. SO0k Tex ke copToB
JIEMOHCTPUPOBAIIM BBICILME CBOWCTBA NPH onpeenenuu crekrpoporomerpudeckum (EC, 2,57 u 1,88 mr/
muT) i amnepomerpudeckumM (1,10 u 1,04 mr/r) MmeTogamu. MUHUMATBLHBIM COIEP)KAHUEM aHTHOKCUIAHTOB
XapaKTepU30BAIMCh A010KK copra AHTOHOBKa: 0,44mr/r m EC, 6,25 mr/mi. Takum 00pa3oM, MOKHO
CKa3aTh, YTO 3HAYEHUS TMoKazaresneld AA, MOJyYEHHBIE C HCIIOIB30BAHUEM CIEKTPOPOTOMETPUIECKOTO
aMIEPOMETPUYECKOTO METOIOB ONPEAETIEHUSI CPABHUMBI MKy COOOI.

1. Tonutare T, Moor U., Molder K., Poldma P. Fruit composition of organically and conventionally
cultivated strawberry ‘Polka’ Agronomy Research. 2009, 7, 755-760

2. S A4, s S1.M. HoBsiii ipuGop A1 onpeaesieH st aHTHOKCHIAHTHOW aKTUBHOCTH MTUIIIEBBIX
MPOAYKTOB, OMOJIOTUYECKH aKTUBHBIX T0OABOK, pACTUTENIbHBIX JIEKAPCTBEHHBIX SKCTPAKTOB U HAITUTKOB //
[TpuGops! u aBromaruzanus. —2004. — Ne 11. — C. 45-48.
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ANTIOXIDANT ACTIVITY OF APPLE PULP AS AN INDICATOR OF QUALITY OF
BIOTECHNOLOGICAL RAW MATERIAL BY THE EXAMPLE OF ESTONIA AND THE
KALININGRAD REGION

Tchupakhina N. U.!, Tonutare T.2, Moor U.%, Poltavskaya R.L.’, Mansurova E.V.!

! Kaliningrad State Technical University

Sovetsky prospect, 1. Kaliningrad 236000, Russia. Natalie-tch@yandex.ru

? Estonian University of Life Sciences

Kreutzwaldi str., 1, Eerika C-214, Tartu 51014, Estonia. tonu.tonutare@gmail.com, ulvi.moor(@emu.ee
3 Baltic State University “Immanuel Kant State University of Russia “

Universitetskaya str., 2. Kaliningrad 236040, Russia. poltavskaya.raya@gmail.com

Different varieties of apples contain different number of compounds with high antioxidant activity
(AA). That is why we carried out a comparative assessment of the overall AA of five apple varieties, grown
in Estonia and the Kaliningrad region, to identify realization of phyto-antioxidant potential of different
varieties, as well as to compare the data obtained while applying two different methods of research.

Apples of Veteran, Spartan, Antonovka, Kulikovsky and Crimson (Malinovoje) varieties were analyzed.
In Estonia a spectrophotometric DPPH method was applied to evaluate AA of the samples; the results were
calculated as the value of EC, /1 /. In Kaliningrad AA was estimated using the analyzer “TsvetYauza-01-
AA” in accordance with technical specifications MEKV. 414538.001 based on the quercetin standard / 2 /.

The research showed that the apple pulps with the highest AA were Crimson and Kulikovsky varieties,
regardless of the place of gathering. Apples of these varieties also showed the highest characteristics while
using spectrophotometric (EC, 2,57 and 1.88 mg / ml) and amperometric (1.10 and 1.04 mg / g) methods
of determination. Antonovka apples were characterized by the minimum content of antioxidants: 0,44 mg
/ g and EC, 6,25 mg / ml. Thus, we can say that the AA values obtained using spectrophotometric and
amperometric methods of determination are comparable.

1. Tonutare T., Moor U., Mdlder K., Poldma P. Fruit composition of organically and conventionally
cultivated strawberry ‘Polka’ Agronomy Research. 2009, 7, 755-760

2. Yashin A.Y., Yashin Y.I. New device for determination of antioxidant activity of food products,
dietary supplements, herbal extracts and beverages // Devices and automation. - 2004. - # 11. - P. 45-48.

MPEIAPAT HUAIIU/-K KAK ®PAKTOP NOJTYUYEHUS BE3OINACHOM MPOAYKIIUU OT
ZAKNBOTHBIX, THBASUPOBAHHBIX 'HNIIOAEPMATO30M

Bacuiesuy ®@. U., Mup3aes M.H., Meabuuukuii C.A., Akboaes M.III., ManogpeeBa H.A.
@I'OY BIIO «Mockosckas 2ocyoapcmeenHas akademus 6emepuHapHol Meouyunbsl
u ouomexnonoeuu um. K.1U. Ckpaounay, 109472, Mockea, yn. Axademuxa Ckpsaouna, 23

l'mnopepmaro3 oTHOCHUTCS K Hambosiee paclpOCTPAHEHHBIM HHBA3HsIM KPYITHOTO pOraTroro CKoTa,
COITPOBOYKAAETCS BOCHAJIEHUEM MECT JIOKAJIM3alMU JIMYMHOK, HHTOKCHKAIIMEH OpraHu3Ma U CHI)KEHHEM
KadyecTBa Msca U MoJIoka. B mocnennee BpeMs [1st 60pbObI ¢ TUTIOEPMATO30M MpeAiaraeTcsi MHOXKECTBO
MpernaparoB, HO OHM CaMH 3arps3HAIOT >KMBOTHOBOMYECKYIO Mponaykuuio. [loatomy uccnemoBanus mo
pa3paboTKe HOBBIX SKOJOTHYECKM YHUCTBIX MPOTHUBOMAPA3UTAPHBIX JIEKAPCTBEHHBIX CPEICTB SBISETCS
aKTyaJIbHOM 3a/1auell BeTepUHapHONW OMOTEXHOJIOTHH.

B npennaraemoii pabote npuBeACHBI TaHHBIE, TIOTY4YEeHHBIE ITPH UCCIEI0BAHUH IPOTUBOMIAPA3UTaAPHON
sbdexkTuBHOCTH u (hapMaKOKMHETUKH HOBOTrOo mpemnapara Hwuammn-K, comepxkaimiero B KadecTBe
JEHCTBYIOIIETO Hauala HaTypalbHbIe (HETUAPUPOBAHHBIC) aBepMEKTUHBL. [Ipenapar npuMeHsIIM HaKO)KHO
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B o3¢ 1 xarnst Ha 100-200 Kr Macchl )KUBOTHOTO, YTO CYIIECTBEHHO HUKE OOLIESTPUHSATHIX JIsl aHAJIOTOB
3HaueHui (1mu/S50kr macchbl )KMBOTHOTO). B pasnuunbix xo3siicTBax Ps3aHckolf obnacTu mpenapaTom
o0OpaboTano 1452 ToI0BBI KPYITHOTO pOTaToro ckoTa u nokasana 100% tepaneBruyeckas 3pGeKTHBHOCTh
NpoTUB runoaepmarosa. Cienyer OTMETHTb, YTO IPU 3TOM >KUBOTHBIEC MOJIHOCTBIO OCBOOOXKAAIOTCS OT
NIapa3uTOB U OT UX IOBPEXKAAIOIIEr0 U TOKCUYECKOTO IEHCTBHUS, @ OCTaTOUHBIE KOJIMYECTBA ABEPMEKTUHOB
B OpraHu3Me (3HAYUT B MOJIOKE M MSICE) HUXKE JIOMYCTHUMbBIX BETE€PUHAPHO-CAHUTAPHBIX HOPM.

Taxkum oGpaszoMm, npuMeHnenue npenapara Huanua-K npu runopepmarose KpymnmHOTro poratoro cKorta
MO3BOJISIET HE TOJIbKO PE3KO CHM3UTh SKOHOMHUYECKUH yiepO, HAHOCHMBIM MHBa3Wel, HO W IMOJy4aTh
9KOJIOTUYECKH YHCTYIO MPOIYKIUIO )KUBOTHOBO/ICTBA.

PREPARATION NIACID-K

Vasilevich E.I., Mirzaev M.N., Melnitsky S.A., Akbaev M.Sh., Malofeeva N.A.
FGOU VPO «Moscow state academy of veterinary medicine and biotechnology
the name of K.I. Skryabinay,

109472, Moscow, street Academician Skryabina, 23

Gipodermatoze of the most common invasions of cattle, accompanied by inflammation of the site of
the larvae, intoxication and reduced quality of meat and milk. Recently, for combat with gipodermatoze
are plenty of drugs, but they contaminate animal products. Therefore, studies on the development of new
clean antiparasitic drugs is an actual task of Veterinary Biotechnology.

In this paper, we present data obtained in the study antiparasite efficacy and pharmacokinetics of a new
drug Niatsid-K, containing as an active ingredient, natural (not hydrogenated) avermectins. The drug is
used on skin at a dose of 1 drop to 100-200 kg of animal weight, significantly below the generally accepted
values for the analogs (1ml/50kg animal weight). In various farms Ryazan region medication handled 1452
head of cattle and showed 100% therapeutic efficacy against gipodermatoze. It should be noted that while
the animals are completely free of parasites and their damaging and toxic effects, and residual amounts of
avermectins in the body (and hence in milk and meat) below the allowable veterinary and sanitary norms.

Thus, the use of the drug Niatsid-K for gipodermatoze of cattle can not only dramatically reduce the
economic damage caused by invasion, but also to get clean livestock products.

BJAMSHUE YCJIOBUM KYJIBTUBUPOBAHUSA HA OBOTAIIIEHUE BUOMACCHI
HUAHOBAKTEPUU SPIRULINA MAXIMA BAHAIUEM

'Bacuabesa C.I., 'TamouneB A.X., *Ceabix U.M., JlykbsinoB A.A.
MI'Y umenu M.B.Jlomonocosa, buonocuueckuti ¢hpaxyiomen,

119991, . Mocksa, Jlenunckue eopwi, 1/ 12;

’Uncmumym 2eoxumuu u anarumudeckou xumuu um. B.H. Bepnadckoeo,
119334, . Mockea, yn. Kocvieuna, 19

Hcnonp3oBanue coeqMHEHN BaHAAMSI BHI3BIBAET OOIBIION HHTEpEC i JeueHHs OONbHBIX CaXapHbIM
nnadeToM. IToMCKk HOBBIX COeIMHEHHMH BaHaaus, 00JaJar0IMX HU3KOH TOKCHYHOCTBIO Beaercs B CIIA,
Kanane u SInonun. Umeetcst psax paboT, MOKa3aBIINX, YTO OPTAHUYECKHAE COSTMHCHUS BAaHAIHUS SIBIISIOTCS
6omee 3pHeKTUBHBIMHU 1 0€30MMaCHBIMU YEM HEOPTAaHUYECKHE.

Lenpro Hamreld pa®oThl OBUIO W3yYEHWE BIMSHHS PA3TUYHBIX YCIOBUH Ha TMPOIECC HAKOTUICHUS
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pasnn4HbIX (GOpM BaHagusl KIeTKaMu S. maxima, s NOXydeHUss Ouomacchl, OOOralleHHOM 3THM
AJIEMEHTOM B OpraHuyeckoi opme.

Kynbruuposanue S. maxima nposoauiy Ha cpene 3appyka ¢ conepxkannem NaHCO, - 16,8 r/n u 8,4
r/n. Kynerypy BbIpamumBanu Ha kadaike (12000/c), mpu ocBemennu -16,4 mxmons*M2*c! u Temneparype
26-28°C. VOSO,*3H,0 u NaVO, BHOCUIU B cpefly Ha 7-ble CyTKH pocTa. Ha 21-ble cyTku pocTa KIeTKH
OTAEJSUIN OT CPEeAbl, IPOMBIBAIM HaJ (PUIBTPOM OMIUCTUIIMPOBAHHOM BOMOM M BbIcyminBanu. OOmuii
anemeHTHBIN cocTaB (Na, K, Mg, Ca, Fe, Mn, Zn, B, Cr, V) onpenensiiin METOJOM aTOMHO-IMHUCCUOHHOM
CHEKTPOMETPHH.

IIpu no6asnennu 0,1 r/n V(IV) B cpeny 3appyxa (16,8 r/n NaHCO,), conepkanue BaHaaus B KIE€TKax S.
maxima coctaBuio 184+38 mkr/r. Ilpu nobGasnenun Takoro >xe konuuectsa V(IV) B cpeny ¢ conepxkanuem
NaHCO, -8,4 r/n nakoruienne V B Kietkax cocraBuiio 463+53 Mkr/r. Ilpu BBenennu 0,1 r/n V(V) B cpeny
KOJIMYECTBO BaHAAMS B KJIETKAaX HE 3aBUCEJIO OT KOHIIEHTPAIIMKU NaLHCO3 u coctaBmiio 498+69 Mkr/T.

CpaBHUBas JJIEMEHTHBIN COCTAB KIIETOK, BBIPAIICHHBIX B Cpeiax ¢ pasinyHoi konuenrpanueidn NaHCO,
u B ipucyrctBun 0,1 r/n V(IV), Mbl mpunwin K BeIBOAY, 4T0 yMeHbineHue koiaunuectsa NaHCO, B cpene
BBI3BIBAJIO HE TOJIBKO 3HAUMTEIBHOE YBEIMYEHHUE KOJIMYECTBA V B KIETKax, HO Takxke Fe, Mn, Zn. IIpu
BBesicHnu V(V) B cpeny conepxkanue V u Ipyrux 3JI€MEHTOB He 3aBucesto ot kKoHuenTpaiun NaHCO.,.

THE INFLUENCE OF CULTIVATION CONDITIONS ON THE PROCESS OF
CYANOBACTERIUM SPIRULINA MAXIMA ENRICHMENT WITH VANADIUM

'Vasilieva S.G., 'Tambiev A.H, ’Sedykh I.M., 'Lukyanov A.A.

I Faculty of Biology, Moscow State University after M.V.Lomonosov,

119991, Moscow, Leninsky Gory, 1/12.

*Vernadsky Institute of Geochemistry and Analytical Chemistry of Russian Academy of Sciences, 119334,
Moscow, Kosygina str., 19

The using of vanadium compounds, which mimic insulin effects in organisms, is of great interest for
therapy of diabetes. Search of new compounds of vanadium with high hypoglycemic activity and low
toxicity is carrying on. Some researches show that organic vanadium compounds were more effective and
much safer than inorganic ones. The aim of our work was to investigate the influence of some cultivation
conditions on the process of vanadium accumulation by S. maxima in order to obtain biomass enriched
with vanadium in organic form.

S. maxima was being cultivated in Zarrouk medium with contents of NaHCO, - 16,8 g/l and 8,4 g/I. The
culture was grown by shaking at 120 revs/minute in constant illumination -16,4 pmolem2es'PAR and the
temperature 26-28°C. VOSO,*3H,0 and NaVO,, were added to medium on the 7" day of growth. On 21*
day of growth the cells were separated from culture medium by filtering, washed out with be-distilled water
and dried. The analysis of elemental composition (Na, K, Mg, Ca, Fe, Mn, Zn, B, Cr, V) was fulfilled on
atomic emissive spectrometer.

At 0,1 g/l vanadium (IV) in medium with concentration of NaHCO, - 16,8 g/l the content of vanadium
in cells of S. maxima was 184438 mkg/g, at the same concentration of vanadium in medium with reduced
content of NaHCO, the content of vanadium in cells was 463+53 mkg/g. At the same concentration of V
(V) in medium the intracellular concentration of vanadium did not vary with hydrogen carbonate content
and was 498+69 mkg/g.

To compare elemental composition of cells, grown in medium with different content of hydrogen
carbonate we come to a conclusion that in the case of V (IV) adding to medium the reducing of NaHCO,
content caused the increase not only V, but Fe, Mn, Zn in cells of S. maxima. In the case of V (V) adding
the elemental composition did not vary with concentration of NaHCO, in medium.
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CO3JAHUE KOMIVIEKCHBIX ITMIIEBBIX TOBABOK HA OCHOBE OPTAHUYECKHX
KUCJIOT 4JIA ®YHKIHNOHAJIBHOT'O IINTAHUA

Boakosa I.C., Kykcosa E.B., Pumapesa JI.B.
T'HY BHUU nuwesoii buomexnonoeuu Poccenvxoszakademuu,
111033 Mocksa, yn. Camoxamuas, 0.40

B Hacrosiee Bpemss B mpoduIaKTHKE HapylIeHWH MUKPOOMOIIEHO3a KHILIEYHHKA YeIOoBeKa
NPUMEHSIOTCS TPOAYKTHI (DYHKIMOHAJIBHOTO MHUTAHUS, MOJYYCHHbIE C PUMEHEHHEM MPOOMOTHYECKUX
MUKPOOPTaHU3MOB U MPEOMOTHYECKHX KOMIIOHEHTOB. Vcronb30BaHHE KOMILIEKCHBIX —MHUIIEBBIX
n00aBOK (DyHKIIMOHAIBHOTO JEHCTBHSI, MOJYYCHHBIX Ha OCHOBE OPTaHUYECKHX KHUCIIOT, CIIOCOOCTBYET
HOpMAaJIM3alMi MUKPOOUOIIEHO3a KHUIIIEYHUKA U TIOBBIIIEHHIO UIMMYHHOTO CTaryca OpraHu3Ma 4ejoBeKa
IyTEM YBEIHUYEHHS OOIIeH KUCIOTHOCTH KETYIOYHOTO COKa, AKTUBU3ALUHU JACHCTBUS MUIIEBAPUTEIHHBIX
(bepMeHTOB, CTUMYIHPOBAHUH CEKPETOPHOU NEATEIBHOCTH JKETYI0YHO-KHUIIIEYHOTO TPAKTA.

Ha ocHOBaHMM SKCHIEpUMEHTAJBHBIX HCCIEAOBAHUHA TMOJO0OPAaHBl M CEJIEKIIMOHHUPOBAHBI IITAMMBI
MOJIOYHOKHCIIBIX U MPOTTMOHOBOKHUCIBIX OaKTepUi, CO3/1aHbI ACCOLIUAIINH, TIO3BOJISIONINE B MAKCUMAIbHON
CTETEHU pEean30BaTh (PUIUOIOrO-OMOXUMUYECKHH M TEXHOJOTHYECKHH IOTEHIMAT HCIOIb3YeMbIX
KyaeTyp. OObEeKTaMH HCCIEAOBAHUN CIYXKHWIN KyJIbTypaJlbHbIE KHJIKOCTH, MOJYYEHHBIE B pe3yabTare
(depMeHTaMU PAa3TUYHBIX CpeJ] IMTaMMaMH - MPOAYIEHTaMU OPTaHUYEeCKHX KHUCIOT M OAKTEPHOIIMHOB
W3 KOJUIGKITUU KYJIBTYp KucioToobpasyromux mukpoopranusmos 'HY BHUUIIBT, BKM PAH, BKIIM
T'ocHNUreneruka.

Hcnonp3yst NpUHIMN MUIIEBOW KOMOMHATOPUKH MyTEM COYETaHHUS MHTPEIUEHTOB - MPOOMOTHUKOB Ha
ocHoBe MKBb u I1IKB, a taxke nmpeOMOTHKOB, COAEPkKAIIUMU B CBOEM COCTaBE PACTBOPUMBIE IHILIEBHIE
BOJIOKHA, TOTU(PYKTO3aHbI: HHYIUH U OIUTO(PYKTO3Y, A0JI0OUHBIN MEKTHH B KOMOWHAIIUH C OMOIOTHUYECKI
AKTUBHBIMU BEILIECTBAMU, COACPIKAILMMUCS B OBOLIHBIX, IIJIOJJOBO-STOHBIX U PACTUTENIbHBIX IKCTPAKTAX,
¢ noOaBleHHEM BUTAMUHHBIX M BUTAMHHHO-MHHEPAIbHBIX KOMILUIEKCOB, pa3paboTaHbl KOMIUIEKCHBIE
NUIIEeBble 100aBKH, Ha OCHOBE KOTOPBIX CO3MAaHBI PELENTYpbl HOBBIX (PYHKIMOHAIBHBIX ITHIIEBBIX
MPOJYKTOB.

JlaHHBIE TPOAYKTHI MO3BOJSIFOT BOCIOJHUTH NE(PUIUT HYTPUEHTOB B IMHUTAHUH U PACIIUPUTH
ACCOPTUMEHT (DYHKITMOHATLHOTO MUTAHUS IJIs1 KOPPEKIMH €KEeTHEBHOTO MUIIEBOTO PAIOHA.

CREATION OF COMPLEX FOOD ADDITIVES ON THE BASIS OF ORGANIC ACIDS FOR A
FUNCTIONAL FOOD

Volkova G. S, Kuksova E.V., Rimareva L.V.
All-Russian Scientific Research Institute of Food Biotechnology
of Russian Agricultural Sciences Academy of, 4-B, Samokatnaya st, Moscow, 111033, Russia

Now in preventive maintenance of infringements of a microbiocenosis of intestines of the person
the products of a functional food received with application of probiotic microorganisms and prebiotic
of components are applied. Use of complex food additives of the functional action received on the basis
of organic acids, promotes normalisation of a microbiocenosis of intestines and increase of the immune
status of a human body by increase in the general acidity of gastric juice, activization of action of digestive
enzymes, stimulation of secretory activity of a gastroenteric path.

On the basis of experimental researches cultures lactic and propionic bacteria are picked up and selected,
the associations allowing in the maximum degree to realise fiziologo-biochemical and technological
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potential of used cultures are created. As objects of researches served cultural the liquids received as a
result of a fermentation of various culture environments - producers of organic acids and bacteriocine from
a collection of cultures microorganisms of GNU BHUUIIBT, VKM the Russian Academy of Sciences,
VKPM GosNllIgenetika.

Using a principle of food combination theory by a combination of components - probiotic on the basis
of MKB and PKB, and also prebiotic, containing in the structure soluble food fibres, polyfructosans:
inulin and olygofructosa, apple pectin in a combination with biologically active substances containing
in vegetable, plodovo-berry and vegetative extracts, with addition of vitamin and vitaminno-mineral
complexes, complex food additives on which basis compoundings of new functional foodstuff are created
are developed.

The given products allow to fill shortage nutrients in a food and to expand assortment of a functional
food for correction of a daily diet.

N3YYEHME BO3MOXHOCTHU IPUMEHEHUA BUOIVIEHKH JJIAA JEKOHTAMWHAIIN
ITHOBEPXHOCTH MOJIOYHBIX IMTPOAYKTOB

3axapuenko A.B., 'anuna B.U., ®exorosa A.B.
T'OY BIIO Mockogckuii 2ocyoapcmeenHblil YHUgepcumem npukiaoHol OUOmexHonio2uu,
109316, 2. Mockea, yn. Taranuxuna 33

PBIHOK NHIIEBBIX MPOILYKTOB BCE B OOJIBINEH CTEIIEHU CTAHOBUTCS OPUEHTUPOBAHHBIM Ha peasln3aliuio
HOPOIYKIMH C JUIMTEIbHBIMU CpoKaMu ropHocTd. Cerogns npoOneMa XpaHEHHsl HNPOIYKTOB MUTaHMS
pemaercs Kak TPaJulMOHHBIMH, IIMPOKO W3BECTHBIMU METOJaMHM, TaK M C TOMOIIbIO HOBOTO IMpUEMa —
IIyTEM CO3aHUs 3AIIUTHOIO MOKPBITHS HAa CAMUX IULIEBBIX IPOTYKTAX.

B Hactosimiee BpeMs B MOJIOYHOM MPOMBIIUIEHHOCTH OCO0O€ BHUMAaHME YAESETCS CO3/1aHUI0
IPUHIUINNAIBHO HOBBIX YINAKOBOUHBIX MAare€puUajoB — HETOKCHUYHBIX, OMOpa3jaraeMblX WIH JIETKO
YTUIM3UPYEMBIX, CIIOCOOHBIX 00ecneuuTh 3(h(HEeKTUBHYIO 3aLIUTY MPOAYKTOB OT MUKPOOHBIX TOPAKEHUH 1
BO3/I€MCTBHSI KUCIOPO/ia BO3LyXa, IPEA0TBPAIIAIOIINX YCYIIKY ChIPOB B IIPOLIECCE CO3PEBAHUS U XPAHEHHUSL.
B 5T0il cBA3M yueHble Bcero Mupa oOpamiaroT BHUMAaHHWE Ha CO3/1aHUE U PACHIMPEHHE aCCOPTUMEHTa
ChEJJOOHBIX YIIAKOBOYHBIX MAaTEpUAIOB, YIOTpeOIsseMbIX BMECTE C MUIIEBBIMU NpoaykTamu. Kpome Toro,
CheJ00HAasl yIaKOBKa, IIOJTHOCTBIO Oe3ylpeyuHasi C SKOJIOTHUYECKOM TOYKU 3PEHHUs, MOXKET 001aaTh PsiioM
YHHUKAJIbHBIX (DYHKLIMOHAIbHBIX CBOMCTB M 3KCILIyaTallMOHHBIX XapaKTEPUCTUK 3a CUET BBEJCHUS B €€
COCTaB BUTAMHHOB, apOMaTU3aTOPOB, AHTUOKCUAAHTOB U T.1I.

B cBs3M ¢ NOCTOSHHOM LMPKY/IALMEH pPa3IMYHbIX IPYNIl MHKPOOPraHM3MOB, KaK Ha IMILIEBBIX
OPEANPUATHAX, TaK U MPH pealn3alud NPOAYKTa, COCTaB MUKPO(MIOPHI HA MOBEPXHOCTH MPOAYKTOB
MOXET HM3MEHATbCA. B 3TOH cBA3M HCCIENOBaHUA, CBA3aHHBIE C CO3JaHUEM HAJEKHBIX CIOCOOOB U
CPEICTB 3aIUTHl TOBEPXHOCTU CHIPOB OT MOPAKEHUS MJICCHEBBIMHU U IPOXOKEBBIMU I'PUOAMU U APYTUMHU
HE)KeJaTeJIbHbIMU MUKPOOPraHU3MaMH, aKTyasIbHbl B HACTOSILEE BpPEMSI.

B MI'VIIb npoBoasTCS MCCIeI0BAHNUSA 110 pa3padoTKe OMOIUIEHKH, CIOCOOCTBYIOLIECH PE0TBPAIIEHUIO
HOpa)K€HHsI IOBEPXHOCTU MOJIOYHBIX MPOAYKTOB MUKPOOPTraHU3MAMH - BO3OYIUTEISIMU IIOPYH U IOPOKOB.
K Hacrosimemy BpeMeHH pa3paboTaHbl KOMIO3HUILIMU COCTABOB OUOIIIEHKH, AEHCTBUE KOTOPBIX IPOBEPEHO
Ha NOoIyTBepAOM cbipe «['ayna» u Markom pacconbHoM cbipe «CyinyryHu». Ha ocHOBaHUYM IPOBEIEHHBIX
UCCIIEIOBAaHUH OIpeeNiéH pallMOHAIbHBIA COCTAaB OMOIIIEHKH, IPUMEHEHHE KOTOPOT0, C OHON CTOPOHBI,
HE U3MEHSIET CYLIECTBYIOLLYIO TEXHOJIOIHIO IIPOM3BOACTBA ChIPOB, IIPH 3TOM 00ECIIEUNBACTCS INIOTHOE U
MIOBCEMECTHOE MpPUJIETaHHEe K MOBEPXHOCTH MPOAYKTa, & C JPYroi - 3aMeUIIeT pa3BUTUE IMOCTOPOHHEH
MHUKPOGUIOPHI U TI03BOJIAET NPOIAJIUTH CPOK F'OJTHOCTU MCIIBITAHHBIX BUJIOB ChIpa.
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STUDY OF APPLICATION FOR BIOFILMS DECONTAMINATION SURFACE OF DAIRY
PRODUCTS

Zakharchenko A.V., Ganina V.I., Fedotova A.V.
State education institution of higher education Moscow State University of Applied Biotechnology.
109316, Moscow, st. Talalikhina 33

Market for food is increasingly becoming focused on selling products with extended shelf life. Today
the problem of food storage is solved as a traditional, well-known methods and using the new method - by
creating a protective coating on food products themselves.

Currently, the dairy industry focuses on the creation of fundamentally new packaging materials - non-
toxic, biodegradable or easily recyclable, able to ensure the effective protection of foods from microbial
lesions and exposure to oxygen, preventing the shrinkage of cheese during ripening and storage. In this
regard, scientists around the world pay attention to the creation and expansion of the range of edible
packaging materials consumed with food. In addition, the edible packaging is completely perfect from an
environmental point of view, may possess some unique functional properties and performance characteristics
due to the introduction of its composition of vitamins, flavors, antioxidants, etc.

Due to the constant circulation of different groups of microorganisms as food companies and the
implementation of the product composition of the microflora on the surface of products may vary. In this
regard, studies related to the creation of reliable ways and means to protect the surface of cheeses from the
defeat of molds and yeast and other undesirable microorganisms, are relevant today.

In MSUAB conducted research on the development of biofilms to help prevent the destruction of
the surface of milk products by microorganisms - causative agents of corruption and vice. To date, the
composition of formulations developed biofilms, which action tested on semi-hard cheese “Gouda” and a
soft brine cheese “Suluguni”. On the basis of these studies defined the rational part of the biofilm, the use
of which on the one hand, it does not change the existing technology of cheese production, while providing
a dense and widespread contact with the surface of the product, but on the other - slowing the growth of
foreign microflora and helps to extend the shelf life of the tested types of cheese.
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KPYIUIBI CTOJI: «BOAHBIE BUOJIOTMYECKUE PECYPCHI - MTEPCIIEKTUBHOE
CBIPBE JIJISI MUIIEBOM 1 MOPCKOM BUOTEXHOJIOT UW»

SEMINAR: “WATER BIOLOGICAL RESOURCES - PROSPECTIVE RAW MATERIAL FOR
NUTRITIONAL AND SEA BIOTECHNOLOGY”

BO/IHBIE BUOJIOTTYECKHUE PECYPCHI - TEPCIIEKTUBHOE CBHIPBE JIJISI IAIIIEBON
1 MOPCKOM BUOTEXHOJIOT A

Anaproxuna E.H., Aopamosa JI.C., 'epmiynckas B.B.
@I'VII « BHUPO», 107140, Mocksa, yn. B. Kpacrocenvckas, 0. 17

Ha cerogusimHuii JeHb MCHONB30BAHME OHMOTEXHOJOTMYECKHX MPOIECCOB MPU KOMIUIEKCHON
nepepabdoTKe BOJHBIX OMOPECYPCOB MO3BOISIET CO3/1aBAaTh HOBBIE BUIBI ITUIIIEBBIX, KOPMOBBIX, METUIIMHCKUX,
KOCMETHMYECKHX U TEXHHYECKUX NpoaykToB. Cpean HUX OCOOYI0 pOib HrparoT (PyHKIHOHAIbHBIE
MUIIEBBIE TTPOAYKTHI B OnoNorndecKu-akTUBHBIC 100aBkU (BAJ]) n3 HEpHIOHBIX OOBEKTOB MPOMBICTA U
OTXOJIOB OT ITPOU3BOICTBA MUIIEBOM NMpoayKIuu. Hanbonee n3BeCTHBIMU SBISIOTCS TUAPOIIN3ATHI U3 Msica
panaHbl U MUJUH, KOTOPBIE XapaKTEPU3YIOTCs BBICOKUM COJEPKAHUEM PsIla HE3aMEHUMBIX aMHUHOKHCIIOT,
MPUCYTCTBUEM OJIUTO-NIENTUAOB, MAaKpO- M MHKPO3JIEMEHTOB, MOHOHEHACHIIICHHBIX >KUPHBIX KHUCIOT,
TaypuHa U MelaHOUAUHOB. CyllecTBYIOIIME B HACTOSALIEE BPEMs TEXHOJIOTMH KHCIOTHOTO TMAPOJIU3a
MIPUBOJAT K BBICOKOMY COJIEPKaHUIO B KOHEUHBIX MPOIYKTaX HEOPraHWUYECKUX COJIEH, 4YTO OTPULIATEIBHO
CKa3bIBACTCS HA OPraHOJIENITMYECKUX CBOWCTBAX mpernaparoB. PepMEHTATUBHBIN TMAPOIU3 B BOJHOMU
cpene 0e3 MCHOIB30BAHMS KHCIOTHI MO3BOJIAET MOTYYUTh MPOAYKT, KOTOPBIA COAEPKUT MUHUMAIbHOE
KOJINYECTBO HEOPTraHUYECKUX COJIEH. TeCTUpOBaHKE PAIUO3ALIUTHON U TEMOCTUMYIUPYIOLIEH aKTHBHOCTH
B OMBITaX HA MBIIIAX MOATBEPAMIIO BEICOKOE T€MOCTHUMYIHpYIOIee AeHCTBHE (PepMEHTOIN3ATOB U3 Msica
MUINH, YTO CBUJETEIBCTBYET O MEPCIEKTUBHOCTH MX HCIIOIB30BAHUS B COCTABE JICUCOHBIX MPOIYKTOB.
[TonmyueHsl TaHHBIE O MEPCIEKTUBHOCTU UCIONB30BaHUs (DEPMEHTHOrO mperapara U3 renarornaHkpeaca
KaM4aTCKOTo Kpaba Ui TONy4eHHUsS THIPOJIM3AaTOB M3 MOJOK JIOCOCEBBIX PHIO C BBICOKMM BBIXOIOM
HU3KOMOJIEKYJISIPHBIX TIENTUAOB.

PanroHabHOM ¥ BRICOKOTEXHOJOTUYHON 3aMEHOU THIPOIU3Y SBISICTCS TEXHOJOTHSI Oe3peareHTHOTO
JI€3UHTETPALlMOHHOTO U3MENIBYEHHUS], T.K. IPH ITOM OTCYT-CTBYIOT CJIE€IYIOLINE HEAOCTATKU: CPABHUTEIBHO
MEJUIEHHOE TeYEHUE TMAPOJIA3a U BOSMOKHOCTb IIOMIAIaHUs] B TUAPOJIA3AT IPOLYKTOB PACIIECTUICHHS CAMUX
MPOTEO-TUTUYECKUX (HEPMEHTOB U Pa3IMUHBIX OakTepuil ((hepMEHTATUBHBIN THAPONIN3); TOUYTH MOJIHOE
paspyllieHHe IICTenHa, IIUCTUHA U apTUHUHA (IIEJIOYHON THAPOIN3); TOPKUH BKYC M 00Opa3oBaHHE B
npolecce HeWTpalu3allMd HATPUEBOW COJIM, MOYTH TOJHOE paspylleHHe TpUnTodaHa U YaCTUUYHOE
LMCTHUHA U METUOHMHA (KUCIIOTHBIN THIPOIN3).
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AQUATIC LIVING RESOURCES - PERSPECTIVE RAW MATERIAL FOR FOOD AND
MARINE BIOTECHNOLOGY

Andryukhina E.N., Abrmova L.S., Gershunskaya V.V.
FSUE “VNIRO”, 107140, Moscow, V. Krasnoselskaya str., 17

The use of biotechnology for complex processing of aquatic living resources can create new kinds
of food, feed, medical, cosmetic and technical products. A special role now plays functional foods and
biologically-active additives (BAA) from invertebrates and waste of food production. The most famous
are the hydrolysates from rapana and mussels, which are characterized by a high content of essential amino
acids, the presence of oligo-peptides, macro-and micronutrients, monounsaturated fatty acids, taurine
and melanoidins. The current technology of acid hydrolysis leads to high contents of inorganic salts,
which adversely affects the organoleptic properties of products. Enzymatic hydrolysis in water without
acid provides a product that contains a minimal amount of inorganic salts. Testing of radioprotective
and gemostimulating activity in mice has confirmed the high gemostimulating effect of mussel meat
fermentolizates, which indicates the prospects of their use in therapeutic products. The application of
enzyme preparation from the hepatopancreas of king crab to produce hydrolysates from salmon milt has
resulted in a high yield of low molecular weight peptides.

Rational and high-tech substitution for hydrolysis technology is reagentless disintegration grinding
because of freedom from the following shortcomings: relatively slow process of the hydrolysis and the
possibility of getting into the hydrolyzate of products of proteolytic enzymes digestion, and various
bacteria (enzymatic hydrolysis); almost complete destruction of cysteine, cystine, and arginine (alkaline
hydrolysis); bitter taste and occuring of sodium during the neutralization, almost complete destruction of
tryptophan and partial of cystine and methionine (acid hydrolysis).

BUOJIOT'MYECKHU AKTUBHBIE TOBABKHN HA OCHOBE ITOJIMHEHACBIIIEHHBIX
ZKUPHBIX KUCJIOT MOPCKHUX JIMITUAOB

boesa H.II.
QI'VIl « BHUPO»
107140, . Mockea, yn. Bepxusas Kpachocenvckas, 0. 17

MOHUTOPUHT COCTOSTHUS IUTAaHUs HaceleHus: Poccuu ykas3blBaeT Ha MOCTOSIHHO PacTyILyl0 OElIKOBO-
KaJIOPUHHYIO HENOCTATOYHOCTh, J€QHUIUT PHIOHBIX KUPOB M TOJMHEHACHIEHHBIX XKUPHBIX KUCIOT M,
BUTAaMHMHOB, MaKpO- U MUKpo31eMeHTOB. C nedunuroM OMOJIOrMYECKH aKTUBHBIX BELIECTB B MUTaHUU
CBSA3aHO CYLICCTBEHHOE CHW)KCHHE ITOKAa3aTelIel 30pOBbs JETCKOTO M B3pOCIOro HaceneHus Poccum:
BBICOKAs 3a00J1€BA€MOCTh, XPOHU3ALUs O0JIe3HEH, CMEPTHOCTb.

HaxkoruteHHBIH MEXTyHApOIHBIN OIBIT CBUAECTEIBCTBYET O TOM, YTO B CHITY Pa3IMYHBIX OOBEKTHBHBIX
NPUYMH NPAKTUYECKH HEBO3MOXKHO JOCTUTHYTH OBICTPOM KOPPEKLMHU CTPYKTYphl MUTAHUS HAaCEICHUS
TPaIUIIMOHHBIM ITyTEM: 33 CUeT 0O0yUeHHs HACEJIEHHUS HaBbIKaM U MPaBUJIaM PAllMOHATIBHOTO MUTAHMUS.

B cBsa3u ¢ nocraBieHHOM NpoOneMoil ObICTpONM KOpPPEKLUMH B IMUTAHWU HACEIEHUS U UCXOHId M3
YHHMKaJILHOTO COCTaBa BOIHBIX OMoornueckux pecypcos Bo BHUPO B TeueHre MHOTHX JIET TPOBOIMIUCH
paboThI IO CO3aHUIO TEXHOJIOTHI OMOIOTHYECKH aKTUBHBIX I00aBOK K MHIIE, HA OCHOBE PHIOHBIX KHPOB.

—
— Bce paspaborannsie BAJl Ha ocHoBe xupoB BBP: «Komsuronen», «Konmenrpar ®,», «TroneHom»,
|
s < TIOJIEHONI ¢ MOpPCKUMH BogopocisamMu», «KpaboBoe macio», «KampbmapoBoe macio» — coaepkar
|
|

I
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MOJIMHEHACHIIIICHHbIE OMOJIOTUYECKH AaKTHBHbIE JKUpHbIE KUCIOTHl 3. Haubonpmuii wuHTEpEC
npeacTaBisioT diiko3anenTtacHoBas (EPA) u nmoko3arekcaenoBasi (DNA) KUCTIOTBI, KOTOPBIE COAEPIKATCS
TOJILKO B JKMpPaX T'HAPOOMOHTOB M CIIOCOOCTBYIOT HOPMaJIM3allMU KUPOBOTO 0OMEHA, CHUKEHHUIO YPOBHS
XOJIECTepUHA B KPOBH, YTO aKTMBHO CIIOCOOCTBYET JICUCHUIO THIIEPTOHUH, aTEPOCKIIEPO3a, NIIEMUYECKOM
00s1e3HM cepra.

B omiinune oT MbIIEYHBIX pIOHBIX )KHUPOB XKUP U3 iedeHr BBP conepkut :xupopacTBopuMble BATAMUHBI
A, 1u E u mosToMy 0COOCHHO I0JIe3€H IS IeTeH, TaK Kak OH 00ecTieunBaeT HOPMaJIbHBIN POCT OPTaHU3Ma,
IIPEOTBPAIIAET PA3BUTUE PaXUTa U HOHOLIECKOIO OCTEONOpPO3a KOCTEH, MOBBIMIAET PE3UCTEHTHOCTh K
MH(EKINIM, YMEHbIIAET BEPOSITHOCTh PA3BUTHS aJIJIEPrUH, 3alllMIIAeT OT FTOPMOHAIbHBIX COOEB.

BIOLOGICALLY ACTIVE ADDITIVES ON THE BASIS OF POLYUNSATURATED FATTY
ACIDS OF MARINE LIPIDS

Boeva N.P.
FGUP «VNIRO»
17, V. Krasnoselskaya, Moscow, 107140

The monitoring of the nutrition state of Russia population points up to the constantly growing deficit
of protein caloric value, shortage of fish oils and poly-unsaturated fatty acids w3, vitamins, macro- and
microelements. The deficiency of biologically active substances in nutrition is associated with a considerable
decline in health indicators of children’s and adult’s health in Russia: high morbidity, chronization of
diseases and mortality.

The accumulated international experience testifies that for various objective reasons, it is practically
impossible to reach a rapid correction in the nutrition structure of the population in the traditional way: by
training the population in acquiring habits and rules of rational nutrition.

In relation to the formulated problem of rapid correction in the nutrition of population and based on the
unique composition of aquatic biological resources (ABR), VNIRO scientists have conducted long-term
studies on the creation of technologies of biologically active food additives using fish fats as the base.

All the biologically active food additives elaborated on the basis of ABR oils, such as «Kodvitoleny,
«Concentrate w3», «Tyulenol», «Tyulenol with sea algae», «Crab oil» and «Squid oil», contain
polyunsaturated biologically active fatty acids w3. Eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DNA) are most important ones, being found only in hydrobionts’ oilss and contributing to the
lipometabolism normalization, reduction of cholesterol level in blood, which is favourable to the treatment
of hypertension, atherosclerosis, coronary disease.

Contrary to muscle fish oils, the ABR liver oil contains fat-soluble vitamins A, D and E and therefore it is
especially useful for children providing the normal growth of their organisms, preventing the development
of rickets and juvenile bone osteoporosis, increasing the resistance to infections, reducing a probable
development of allergy and protecting the organism against any hormone disturbance.
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COXPAHEHME OXJIAJKJIEHHOI'O JIOCOCS B MOJIAU®UIIUPOBAHHOM ATMOC®EPE

Joopenkona C.B., Pyouosa T.E.
QI'VII « BHUPO», 107140, Poccus, Mockea, yn. Bepxussa Kpacuocenvckas, 0. 17

ACCOPTHMEHT MUILEBOU MPOTYKIIUHU U3 IOCOCEBBIX BUIOB PHIO MpECTaBlIeH Ha peiHKe Poccuu mmpoko
JUISL Pa3HBIX BO3PACTHBIX TPYII HACEICHUS H MOJB3YeTCs! OOJIBIINM CIIPOCOM.

Henpto paboThl siBiseTcss OOOCHOBaHHE CPOKOB TOJHOCTH OXJKICHHOW PBHIOHOW MPOAYKLUHU U3
JIOCOCEBBIX PBIO, YITAKOBAHHOW B MoAM(ULIMPOBaHHOI aTMocdepe.

B kagectBe 0ObekTa HccienoBaHMs ObLT BhIOpaH aTIAaHTUYECKUH JIOCOCH, pa3fiellaHHbIM Ha (uie-
KycoK. PbI0y yrakoBBIBaIM B MOJIMMEPHYIO MSATHCIOWHYIO COIKCTPY3UOHHYIO TUIEHKY C OaphepHBIM CIIOEM
C HCIIOJIb30BAHUEM T'a30BOM Cpeibl, COCTOSIIEH U3 YITIEKUCIIOTo ra3a u a3ota. KontpoiabHbIMU 00pa3iaMu
CITy’KWJIH 00pas3Iibl, yIIaKOBaHHbIE Oe3 Ta30BOW Cpebl M BakyyMa. PbIOy XpaHHIN MpU TeMIepaType TUIocC
4°C.

Pe3ynbrarhl OpraHoIeNTHYECKUX U MUKPOOHOIOTUYECKUX MCCIIeIOBaHUH MTOKa3au, 4To B TeueHue 14
CYTOK XpaHEHHUS OTBITHBIE 00pa3libl 3HAYUTENLHO MPEBOCXOANUIN KOHTPOIbHBIE. Tak, OpraHoienTHYecKue
MIOKA3aTeNn: BHEITHUIN BUJI, IIBET, KOHCUCTEHIIUS, 3a11aX Ha MOBEPXHOCTH M B TOJIIIE IPOYKTa, 3amax rnapa,
OyIbOHA M OTBApHOM MPOAYKILMH, BKYC OTBAPHOW MPOAYKIIMH y OMBITHBIX OOpa3lloB COOTBETCTBOBAJIHU
tpedoBanusim [OCT 7631-2008 Ha mpoTsHKEHNUHU ABYX HEJENb, TOT/Ia KaK KOHTPOJIbHBIE COOTBETCTBOBAIIH
TpeOOBaHUSIM TEXHUYECKON TOKyMEHTAIIUU TOJILKO B TeUeHue 7 qHeil. MUKpoOHoIornueckie noka3aresnu:
KOJIMYECTBO Me30(DUIIBHBIX a’pOOHBIX U (aKyIbTaTUBHO-aHAIPOOHBIX MHUKPOOPTaHU3MOB, OaKTEpHU
TPYIIIBI KAIIEYHOU majiouku (kommdopmel), Staphylococcus aureus, Salmonella, Listeria monocytogenes,
Vibrio parahaemolyticus 00pa3ioB, ymakoBaHHBIX B MOAM(DHUIMPOBAHHON Cpene, COOTBETCTBOBAIH
tpeboBanusm CanlluH 2.3.2.1078-01 mis maHHOrO BHAA MHINEBOTO MPOIYKTa HA MPOTSHKEHUH BCETO
MEepUOIA UCTIBITAHUM.

Pe3ynbprarhl MpoBeIEeHHOTO HUCCIEIOBAHUS CBHIETEILCTBYIOT O TOM, YTO JIJIsl OOeCIeueHusl KauecTna
U 0€30MacCHOCTH OXJIAXKJICHHON MPOAYKIMHU M3 JIOCOCEBBIX BUAOB PbIO, I€Ieco00pa3HO UCIONb30BaTh
MOIU(PHUITUPOBAHHYIO aTMOChEDPY.

PRESERVATION OF COOLED SALMON IN MODIFIED ATMOSPHERE

S.V. Dobrenkova, T.E. Rubtsova
Russian Federal Research Institute of Fisheries and Oceanography,
107140, Moscow, Verkhnyaya Krasnoselskaya str., 17

Range of food products from salmon fish species represented in the Russian market is wide for different
age groups and is in high demand.

The aim is to study the shelf life of chilled fish products from salmon fish species, packed in modified
atmosphere.

Filleted Atlantic salmon was chosen as the object of investigation. The fish were packed in five-layer
coextruded polymer film with a barrier layer using a gas medium consisting of carbon dioxide and nitrogen.
Control samples were the samples that were packaged without the gas medium and vacuum. The fish was
kept at a temperature of +4°C.

The results of the organoleptic and microbiological researches showed that within 14 days of storage
test samples significantly exceeded the control samples. Thus, the organoleptic characteristics: appearance,
color, consistence, smell on the surface and inside of the product, the smell of steam, broth and boiled
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products, the taste of boiled products of the test samples met the requirements of GOST 7631-2008 for
two weeks, whereas control samples met the requirements of technical documentation only within 7 days.
Microbiological indicators: the number of mesophilic aerobic and facultative anaerobic microorganisms,
coliforms, Staphylococcus aureus, Salmonella, Listeria monocytogenes, Vibrio parahaemolyticus of the
samples packed in modified atmosphere, met the requirements of the sanitary regulations and standards
(SanPiN) 2.3.2.1078-01 for this type of food product throughout the test period.

The results of this study show that it is advisable to use a modified atmosphere to ensure quality and
safety of cooled products of salmon fish species.

PA3PABOTKA KBAJIMMETPUUYECKOMN MOJEJIA TIPOTHO3UPOBAHUSA IIOKA3ATEJEN
KAYECTBA U BE3OITACHOCTH ®APHIA PBIBHOI'O MOPOKEHOI'O JJIA
JOHIKOJIBHOI'O 1 IKOJIBHOI'O IMTAHUA

Hronnna U. H.
@I'VII « BHUPO», 107140, 2. Mocksa, yn. Bepxusas Kpacnocenvckas, 0.17

OTKpBITHIA XapakTep COBPEMEHHOTO POCCUIMCKOTO PhIHKA C €r0 OCTPOW KOHKYPEHIUEH CTaBUT NEpen
MULIEBBIMU IPEANPUATUIMH BAXXHYIO 33/1a4y, CBSI3aHHYIO C BBIITYCKOM Ka4Y€CTBEHHON MPOAYKIUH.

HemnpaBunbHOe WM HEMOJHOIIEHHOE MHUTAHWE JIETed M IMOAPOCTKOB ObUIO oTMedeHo Poccuiickoit
Axkanemun MenunmHckux Hayk, kKak OCHOBHOM U CaMbIii MOIIHBIN (haKTOp, pa3pyLIaroIHii 3I0POBLE.

BOHpOC oOecrieueHNsT Ka4yeCTBEHHBIM ITUTAHUEM JOIIKOJBbHUKOB MW IIIKOJIBHUKOB,
HECOMHEHHO, SBJIIETCS] BOIIPOCOM HAIIMOHAILHON 0€30MacHOCTH roCy1apCcTBa. ®

Llens manHOM pabOTHI CO3AaHNE KBATTUMETPUIECCKOM MOJICITH IPOTHO3UPOBAHMS ITOKA3aTEJIeH Ka4eCTBa U
Oe3omacHOCTH (apiia ppIOHOTO MOPOKEHOTO IS TOIIKOJIBLHOTO U IIIKOJILHOTO MTUTAHUS C UCTIOIB30BAHUEM
METOAOJIOTHH CTPYKTYpUPOBaHUS (DYHKIMU KayecTBa IMyTEM aHaJlM3a MOTPEOUTENbCKUX MPEANOUYTEeHUH,
MIPUMEHEHHUS SKCIIEPTHBIX OIICHOK, PAHKUPOBAHUS U U3YUCHUS KOPPEIIALIMH MOKa3aTeIIeH.

[Tpou3BoacTBO pazHOOOpPa3HBIX MPOAYKTOB U3 PHIOHOrO (apiia HAIUIO IMIHUPOKOE PACIpPOCTPaHEHUE
BO BceM mwpe. [loaTomy pa3paboTka TEXHOJOTMH TOJIY4YeHHs PBhIOHOTO (apima Ais IOIIKOILHOTO U
LIKOJIbHOTO MUTAHUS SIBIISIETCS AKTYaJbHOM 3aaue.

K mpomykram [eTCKOro HUTaHHs BCETAa MPEIbSBISUICHE OCOObIe TpeOOBaHMS, B YACTHOCTU K
nokaszaresyisiM kauectBa u 0ezonacHoctu. Tak B coorBeTcTBUM ¢ CanlluH 2.3.2.1078-01 «I'urnennueckue
TpeOoBaHusI 0E30MACHOCTH W MHILEBOM ILIEHHOCTU IHUINEBBIX IPOAYKTOB» COfAEp)kaHHe Oenka B
nosryadbpukarax U3 peIObI JODKHO ObITH HE MeHee 16 1, a comepkanme xupa or 1 go 11 r Ha 100 r
MPOAYKTa. ITUM TPeOOBAHUSIM COOTBETCTBYIOT CUTOBBIC BU/IBI PbIO. YKa3aHHBIC BUJIBI SIBISFOTCS [ICHHBIM
00BEKTOB TIpOMBICIIa B BojtoeMax Poccum, TimaBHBIM 00pa3oM OacceitHOB ceBepHBIX pek (Jlena, Konbima,
Wupurupka, SIna u ap.). Peiba HarynmuBaeTcs B €CTECTBEHHBIX YCJIOBHSX, MUTAETCS HATYpaIbHBIM
IUTAHKTOHOM, B OTJIMYME OT HMCKYCCTBEHHO BCKapMIIMBaeMbIX pPbIO. MplllleuHass TKaHb CHUIOBBIX PhIO
coaepkut 10 25% 6enka u 10 10% »xwupa, 6oraroro ITHXK cemelictBa m-3. Pe3ynsrarsl, Moay4yeHHbIE
B XOJI€ MCCIIEI0BATENbCKONM paboThl, Oy/IyT HCIOIb30BAHBI B pa3pabOTKe TEXHUYECKON TOKYMEHTAIlMU Ha
(apiir U3 CUTOBBIX BUAOB PHIO MOPOXKEHBIN JIJISl TOMIKOJIBHOTO U IIKOJIBHOTO MTUTAHHUS.
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DEVELOPMENT OF QUALIMETRICAL MODEL OF FORECASTING OF QUALITY
AND SAFETY INDICATORS FOR WHITEFISHES FORCEMEAT FOR PRESCHOOL AND
SCHOOL-CHILDREN NUTRITION

Igonina I. N.
the post-graduate student of the MSUAB, FSUE “VNIRO”
VNIRO, 17, V. Krasnoselskaya Str., Moscow, 107140, Russia

Open character of the modern Russian market with its intense competition puts the important problem
connected with the production of high-quality food before the food enterprises. Poor or unbalanced nutrition
of children and teenagers has been noted by the Russian Academy of Medical Sciences, as the basic and
most powerful factor ruining health.

The question of preschool and school children supply with qualitative food, undoubtedly, is a question
of the national safety of Russia.

The purpose of the given work is the creation of qualimetrical model of forecasting of quality and
safety indicators of frozen fish forcemeat for preschool and school children nutrition with the use of
methodology of structurization of quality function by the analysis of consumer preferences, application of
expert estimations, ranging and studying of indicators correlation.

Manufacture of various products from fish forcemeat has found a wide circulation all over the world.
Therefore working out of technology of fish forcemeat for preschool and school children nutrition is an
actual problem.

Special demands were always made to quality and safety indicators of children food. So according to
SanPiN 2.3.2.1078-01 “Hygienic requirements of safety and food value of foodstuff» the protein contents
of fish fillets should be not less than 16 g, and the fat contents should be from 1 to 11 g/100 g of product.
The whitefishes correspond with these requirements very well. The specified species are valuable objects
of fisherys in northern rivers of Russia (Lena, Kolyma, Indigirka, Yana, etc.). Fish fatten under natural
conditions, eats natural plankton, in contradiction from aquaculture fishes. The muscular fabric of whitefish
contain up to 25 % of protein and up to 10 % of fat rich with polyunsaturated fatty acids of Omega-3 family.
The results received during research work will be used in working out of specifications to forcemeat from
frozen whitefish for preschool and school children nutrition.

IIMIIEBBIE TOBABKH U3 BTOPUYHOI'O CBIPHA TP KU3HEHHOT'O ITOJIYYEHUSA
HUKPBI Y OCETPOBBIX PbIb

Xapenko E.H., OctpuxoBa E.N.
Mocksa, 107140, BHUPO, B. Kpachocenvckas, 17

OnHuUM M3 COBPEMEHHBIX HANpaBICHUH B 00JaCTH aKBaKyJIbTYpbl OCETPOBBIX pbIO sBIISETCS
NPYWKU3HEHHOE TIOJyYeHHE HKPBI, KOTOpas MCHOJB3YeTCsl Kak sl pbIOOBOAHBIX IeNeld, Tak WU Jyis
NOJTY4YEeHUsl MUILEBOW mpoaykuuu. B cuimy cnenuduku naHHONW TEXHOJIOIMHM MOOOYHBIM IPOTYKTOM
ABJISIETCS. MEJIKOJUCIIEPCHBIN KOJUIOUIHBIA pacTBOpP, KOTOPOTO, MO HAIIUM JaHHBIM, 00pa3yeTcs OT 5 10
10% ot Maccsl pbIObL. JlaHHAs cucTeMa MoTyynia TOBApHOE Ha3BaHUE «UKOPHBIH 30J1b» B CBSA3H C BBICOKMM
COJIEPYKaHUEM MHUKPO- U MAKpO3JIEMEHTOB.

WKOpHBIi 30716 B HATUBHOM COCTOSIHMM SIBJII€TCS aKTUBHOM CPENON Ul pa3BUTHS MUKPOOPIaHHU3MOB,
MIOSTOMY JIJIsl TPUMEHEHHS B MUIIIEBOI TEXHOJIOTHH €T0 11eJIeco00pa3Ho 00e3BOKUBATH IIPH IMOJIOKUTETHHBIX
WJIM OTPULIATENIBHBIX TeMIleparypax. IKOpHBIi 3016 OUUIAIN OT IPUMECEN, TOMOT€HU3UPOBAIIN U CYILINIIN
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JIBYMs crioco0aMy Ha PACMbUIMTEIbHONW M CYOIMMAIMOHHON CylIMiKax. B mepBoM ciydae monydaiu
CPEIHETUTPOCKOMMYHBIA TOHKOIMCIIEPCHBINM TOPOIIOK CEepPOBAaTO-0EKEBOTO I[BETA C Pa3MEpPOM YACTHI]
HECKOJIBKO JIECSATKOB MUKPOMETPOB, 10 KOHCHUCTEHIIMM HalmOMHUHAKOLUN MyKy. Jlnodunuzar mkopHoro
30JI1 IMEET XJIOMBEBUIHYIO TIOPUCTYIO CTPYKTYPY TaKkKe cepoBaro-0exeBoro 1eera. [1o BKyCy mopomku
HAIIOMHUHAIOT CPEIHECOJICHBIN OCITKOBBINA THAPOIM3AT MPAKTHUECKH 03 PHIOHOTO 3amaxa.

ConeprkaHue BIIaru B MOPOIIKAX COCTaBISAET OT 4 110 6%, xupa — 10 2%, 6enka 6onee 40%. Brisiieno
BBICOKOE CO/Iep>KaHH€ BUTAMUHOB TpyIiIibl B.

[To comep:kaHMIO MAaKpOAJIEMEHTOB B CyXHX KOHIIEHTpaTaX HMKOPHOTO 30Jis1 HAMOOJEe MHTEPECHBIM
npeacrarisiercss kanmii, kotoporo 6osiee 1500 mr/100 . Conmepxanue Harpus, Gocdopa, Kaablius U
Maraus B cpeineM cootBeTcTBeHHO cocTasiset 180,0; 70,0; 6,5 u 140,0 mr/100 r. ConepsxkaHue 0CHOBHBIX
MHUKpPOJIEMEHTOB cienytomee: xeneza 11,0; meau 0,4; mapranna 0,7; nunka 2,5; xpoma 0,1 mr/100 r.
BrisiBneHo npucyrcreue 19 aMUHOKHUCIIOT, M3 HUX 9 HE3aMEHUMbIX. AMMHOKUCIIOTHBIM CKOP COCTaBIISET
B cpenneMm 0,8 (JUMUTHPYIOIIME aMHHOKHCIOTHI TpuUnTOo(aH, THPO3UH+(PEHWIATIaHUH). YCTaHOBJIECHO
BBICOKOE COZIep KaHME JIM3UHA, TPEOHUHA U JICHIINHA.

[IpencraBisieTcst NepCreKTUBHBIM UCIOIb30BaTh CyXHUe KOHIIEHTPAThl HKOPHOTO 30J151 KaK IMHILEBbIE
WCTOYHHKH KaJIUsl U BATAMUHOB IPYIIIIEI B, a Takke mpuaHus 0oJiee BEIpaXEHHOTO BKYCa IPY MPOU3BOJICTBE
AHAJIOTOBBIX MOJUKOMIIOHEHTHBIX IPOAYKTOB MMUTAHUS U CHIPOB.

NUTRITIONAL SUPPLEMENTS FROM RECYCLABLE MATERIALS OF LIFETIME
RECEIVING OF STURGEON ROE

E.N. Kharenko, E.I. Ostrikova
Moscow, 107140, VNIRO, V. Krasnoselskaya, 17

One of the modern trends in the aquaculture of sturgeon is receiving its roe in its lifetime, which is used
both for the purposes of fish breeding and for food. Due to the specific nature of this technology there is a
byproduct of finely divided colloidal solution, which, according to our records, is formed from 5 to 10%
by weight of the fish. This system is called «caviar sol» in connection with a high content of micro- and
macroelements.

Caviar sol in the native state is an active medium for microbial growth, so for food technology it is
advisable to dehydrate it at positive or negative temperatures. Caviar sol was purified from the impurities,
homogenized and dried in two ways using spray and freeze driers. In the first case moderately hygroscopic
fine-grained grayish-beige powder with a particle size of several tens of microns, which consistency
resembles flour was received. Lyophilizate of caviar sol has a flaky porous structure and grayish-beige
color.

The powder tastes medium salted protein hydrolyzate practically without fish smell.

The moisture content of the powder ranges from 4 to 6%, fat - up to 2%, protein over 40%. A high content
of vitamin B was revealed.

On the content of macroelements in dry concentrates of caviar sol the most interesting is potassium,
which is more than 1500 mg/100 g. Sodium, phosphorus, calcium and magnesium content on average, is
180.0, 70.0, 6.5 and 140.0 mg/100 g respectively. The content of the key micronutrients is following : Fe
11.0, Cu 0.4, Mn 0, 7; zinc 2,5; chromium 0.1 mg/100 g. The presence of 19 amino acids is revealed, 9 of
them are irreplaceable. Amino acid score is on average 0.8 (limiting amino acids tryptophan, tyrosine +
phenylalanine). The high content of lysine, threonine and leucine were found out.

It seems promising to use dried food caviar sol as dietary sources of potassium and B vitamins, as well
as giving a more pronounced taste when producing analog multicomponent food products and cheeses.
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PECYPCOCBEPETAIOIIUE TEXHOJIOI' AU ITIPOU3BOICTBA IMMAIIEBOI, KOPMOBOIA,
TEXHUYECKOU MPOJAYKIIUHA U MEJIITIPEITAPATOB 13 BOJITHBIX BUOJIOTMYECKHAX
PECYPCOB

MacJosa I.B.
OAO «l'unpopwviogpnomy, e. Canxkm-Ilemepoype, 190000, yn. Manras Mopckas, 0. 18-20

[TpropuTeTHEIMH HampaBICHUSMHU PBIOHOW OoTpaciu B Poccum u 3a pyOexoM SBISETCS CO3MaHUE
MPOTPECCUBHBIX TEXHOJOTHH M TEXHUYECKUX CPEICTB, KOTOpbIE oOecrednBanu Obl HAUOOJIee IMOIHOE
HCIIOJIb30BaHNE BOJHBIX OMOJIOTHYECKUX PECYPCOB Ha MUIIEBBIE, KOPMOBBIE, 1Ie4€OHO-TTPOYUTAKTHIESCKUE
LEJIH, TPelyCMaTPUBAIN YTHIIU3AIMIO OTX0/I0B, CIOCOOCTBOBAIIHN ObI TPOU3BOACTBY MPOIYKIUHU ITHPOKOTO
ACCOPTHMEHTA C YJIy4IIEHHBIMU Kau€CTBEHHBIMH MMOKA3aTeNIIMU, TIOBBIIIIEHHON 0€30MacHOCTHIO, BHICOKOM
MUIIEBON U OMOJIOTUYECKON LIEHHOCTHIO.

B o6mactu mepepaboTku OOBEKTOB BOAHOTO TPOMBICIA HMEIOTCS OOJBIINE TMOTEHIUATBHBIE
BO3MO)KHOCTH, KOTOPBIE MOTYT CTaTh JONOJHUTEIBHBIMUA pe3epBaMU OOCCIIEUCHUSI HACENCHHsS H
CEJbCKOXO3SHCTBEHHBIX JKUBOTHBIX OENIKaMu, )KUPaAMU, MUHEPAJIbHBIMU 3JIEMEHTAMH.

K komruieKkCHBIM 0€30TXOMHBIM TEXHOJOTHSIM HCIOIb30BaHUS BOAHBIX OHOPECYPCOB OTHOCATCA
paspabarpiBaemble B OAO «[umpopbeiOhoT» ¢depMeHTATUBHBIE CIOCOOBI TMONMY4YeHUs OETKOBBIX
TUIPOJIU3aTOB U M30JSTOB, KOHIEHTPATOB aMUHOKHUCIIOT W TMENTHUIOB, JOMOJHUTEIbHBIX HUCTOYHUKOB
SHEPTUU — OMOIM3EIIS, TPOU3BOCTBA MHUIIEBBIX H TEXHUYECKUX JKUPOB, KOPMOBBIX IMPOIYKTOB, TTOTyUCHUS
U3 MAHITUPHCOICPIKANUX OTXO0B YHUKAIBHBIX OMOIOJIMMEPOB — XUTHHA M XUTO3aHA, T.€. TeX MPOAYKTOB
B KOTOPBIX POCCHSI HCTIBITBIBAET OCTPBIN ASHUITHUT.

[Ipu pemenun mpoOiIeMbl KOMIUIEKCHOTO pecypcocOeperaromero moaxona K pecypcaM BOIHOTO
npoMbIcia pa3paboTaHbl WHHOBAIIMOHHBIE CIIOCOOBI MepepadoTku OuopecypcoB — OTOETMBAHHE MPHU
MPOU3BOICTBE (hapliia TUIIA «CYPUMU» MBILICUHOM TKAaHU PBIO, UMEIOLIUX TEMHYIO MYCKYJIaTypy (Harpumep,
CTaBpHa), IPEUIOKEHA HOBAasi TEXHOJIOTHS MOJTY4YeHHs] OCJKOBBIX BEIIECTB Ui MHILEBBIX, JIEUeOHO-
PO(QUIAKTHICCKUX, KOPMOBBIX MPOTyKTOB ¥ MEIIPEIIapaToB, TEXHOIOTUY TOTYICHHS pahUHUPOBAHHBIX
MUILIEBBIX MTPOITYKTOB U OMOM3EIbHOTO TOTIMBA U3 JIUITH/I0B, SKOJIOTHUECKN 0€30TacHbIN Oe3peareHTHBIN
Croco0 COXpaHEHUs U MepepadOTKH MaHIIUPHhCOACPIKAIIETO CHIPhS C MOyYCHUEM XUTHHA, XUTO3aHa U UX
MIPOU3BOIHBIX.

RESOURCE-SAVING TECHNOLOGIES USED TO PRODUCE FOOD, ANIMAL FEEDS,
TECHNICAL ITEMS AND PHARMACEUTICALS OUT OF AQUATIC BIOLOGICAL
RESOURCES

Galina V. Maslova
OAO «Giprorybfloty, ul. Malaya Morskaya 18-20, St.Petersburg, Russia, 1900000

Priority directions of fishing industry in Russia and abroad are to create advanced technologies and
facilities ensuring the most comprehensive use of aquatic biological resources for human consumption,
animal feed, therapeutic and prophylactic purposes; in waste management process and in manufacturing of
a wide range of products with improved quality indicators, enhanced safety, high nutritional and biological
value.

There are very promising potential opportunities in aquatic biological resources processing that may
serve as additional resources in providing human population and farmed animals with proteins, fats and
mineral elements.

Among comprehensive waste-free technologies used to process aquatic biological resources are
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developed by OAO “Giprorybflot” enzymatic methods for obtaining protein hydrolysates and isolates,
amino acid and peptide concentrates, additional sources of energy as biodiesel oil, edible and industrial
fats, animal feeds, methods for obtaining such unique biopolymers as chitin and chitosan out of shellfish
wastes i.e. products in which Russia is experiencing an acute shortage.

In solving the problems of integrated cost-effective use of aquatic bio resources a number of
innovative methods of processing have been developed: muscle tissue de-coloration for fish with dark
flesh (such as horse mackerel) used for surimi production, a new technology for obtaining proteins for
human consumption, health care products, animal feeds and pharmaceuticals; lipid-based refined food and
biodiesel oil; environmentally safe reagent-free method of preservation and processing of crustaceous raw
material used to obtain chitin, chitosan and its derivatives.

N3YYEHUE COCTABA ITPOTEMHA3 KAJIBMAPA

Muxmnaii C.A.', Kanuoepaa E.H.2
'@I'VII « BHUPO», Mockea, yn. B. Kpacnocenvckas, 17
‘UBX PAH, Mocksa, yn. Muxiyxo-Maxnas, 16/10

K npoaykram 1eTckoro muTaHus BCeraa NpeabaBIsiINch 0coOble TpeOOBaHMsI, B YaCTHOCTH TPEOOBaHUS
K TIoKa3aTesiM kadecTBa u 0e3onacHoctu. B coorBerctBuu ¢ CanlluH 2.3.2.1078-01 mns monydadpukaTos
U3 PBIOBI U HEPHIOHBIX OOBEKTOB MPOMBICIIA PEIITAMEHTHPYEMBIMHU TTIOKA3aTEISIMU SIBIISTIOTCS: COZIEpIKaHHE
Oenka — He MeHee 16 T Ha 100r u conmepxkanme xupa — or 1 mo 11 r HalOO T mponmykra. K Takum
BBICOKOOEIIKOBBIM U MaJIOKMPHBIM MPOAYKTAM OTHOCHUTCS KalbMmap.

[TonydeHHble pe3yNbTaThl 0 KOMIIEKCHOMY M3YYEHHUIO KajbMapa MO3BOJWIN pa3paboTaTh HayyHO-
000CHOBaHHBIE PEKOMEHJAIMU TO YCJIOBHUSIM 3arOTOBKM KallbMapa, KOTOpble oOecreyaTr MOJydeHUe
MPOAYKIIUY TapaHTUPOBAHHOT'O KAY€CTBA C BHICOKUMU ITOTPEOUTETHCKUMHU CBOMCTBAMHU, YAOBIETBOPSIOLIEH
BCEM TpeOOBaHMSM, B TOM YHCJIE TPEOOBAHUSIM K MPOAYKTAM JIETCKOTO MUTAHMUS.

Llenbio Hccie0BaHMs SIBISIETCS] M3yUSHHUE COCTaBa MMPOTEHHA3 B 00pa3Iiax KaabMapa B 3aBUCIMOCTH OT
noja u Bo3pacrta. [y 3Toro HeoOXoAMMO MPOBECTH UCCIIEIOBAHNE BIUSHUS CTIEUU(PUIECKIX HHTHOUTOPOB
Ha (pepMEHTHYIO aKTUBHOCTh MPOTEUHA3 PA3IMYHBIX KJIACCOB.

Jns uccnenoBaHusl BAMSHUS CIEHU(PUUECKUX WHTUOMTOPOB Ha MPOTEOJUTHUYECKYIO AKTUBHOCTH
MPOTENHA3 KaJbMapa ObLTH M3Y4YeHBbI CIEAYIoIUe 00pasibl KalbMapa KOMaHIOPCKOTO (CaMIlbl U CaMKH)
TpeX BO3PACTHBIX I'PYMI — MOJIOAb, IPETHEPECTOBOTO MEPHOAA U B IEPUOJT HEPECTA.

B xagecTBe HHTHOMTOPOB OBLITH HCTIONIE30BAHBI ATHIICHTHAMHHTETPAYKCYCHAs KUCIIOTa, O-EeHAHTPOIINH
(MHTHOUTOPBI MeTaJuIoNpOoTenHa3), (peHmIMeTaHCyab(pOHOBAas KHUCIOTa, HOoAaneTamMul (MHTHOUTOPHI
CEPUHOBBIX U IIUCTEMHOBBIX MPOTEUHA3).

Ha ocHOBaHMM NpPOBEACHHBIX HCCIEIOBAHUN IMPOTEOJIMTHUECKOW aKTUBHOCTH OOpas3loB KajlbMmapa
M0 BBICOKOMOJIEKYISIPHOMY CyOCTpaTy yCTaHOBJICHO, YTO HanOoliee BBICOKAsi aKTUBHOCTh HaOMIOmaeTCs
B obmactu pH 7,5 u 25°C nmnst oOpas3iioB KajabMapoB KEHCKHUX 0COOEM MOJIONU, MPETHEPECTOBOTO M
HepecToBOro mnepuona. s ocTajdbHBIX OOpa3lMOB MaKCHMallbHas MPOTEOJUTHYECKash aKTUBHOCTD
HaOmonanacey npu temneparype 37°C. B coOOTBeTCTBUM € 3TUMHU JTaHHBIMH MTPOBOJMIIOCH UCCIICAOBAHHE
BJIMSIHUSL MHTUOUTOPOB PA3JIMYHOTO THIIA HA MPOTEOIUTHUECKYIO aKTUBHOCTh SKCTPAKTOB.

[Toka3zano Hamuyue MPOTEMHA3 BCEX THIOB B 00pasliax 3KCTPAKTOB CaMOK HEPECTOBOTO MEPHO.A.
Bricokoe coneprkaHne IUCTEMHOBBIX M CEPUHOBBIX TPOTENHA3 00HAPYKEHO B 00pa3iax KajbMapa rnepyaHo-
YUJIMICKOTO M MYKCKOM 0coOM HepecToBOro mepuona. B obpasme KeHCKOW 0co0u MpeaHEepecTOBOTO
neproJia NPUCYTCTBYIOT, INIABHBIM 00pa30M, TPOTEHHA3bI CEPUHOBOTO THIIA, & MY>KCKOH 0COOH ITICTEHHOBEIC
npoternHasbl. OOpasIpl CaMOK HEPECTOBOTO MEPUo/Ia COAepKAT MPOTEHHA3bl BCEX THIIOB.
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STUDY ON COMPOSITION OF SQUID PROTEINASE

S.A. Mikhlay', E. N. Kaliberda®
"VNIRO, Russia, 107140, Moscow, Verkhnyaya Krasnoselskaya str., 17
’IBKH RAS, Moscow, Miklukho-Maklaya str., 16/10

Children’s food products are always subject to special requirements, in particular requirements for
quality and safety. According to the sanitary regulations and standards (SanPiN) 2.3.2.1078-01 the
regulated parameters for semi-finished products from fish and non-fish industry objects are as follows:
protein content - not less than 16 g per 100g and the fat content - from 1 to 11 g per 100 g of product. Such
a high-protein and low fat product is squid.

Theobtainedresults ontheintegrated study of squidallowed developingevidence-based recommendations
on the conditions of manufacturing squid, which will ensure receipt of the quality assured products with
high consumer properties, satisfying all requirements, including requirements for children’s food.

The aim is to study the composition of proteases in the samples of squid, depending on age and gender.
This requires study of the effect of specific inhibitors on the enzymatic activity of proteases of different
classes.

To study the effect of specific inhibitors on the proteolytic activity of proteases of squid, the following
samples of Commander squid (males and females) of three age groups were studied: young species, species
of prespawning period and species of spawning season.

The ethylene diamine tetraacetic acid, o-phenanthroline (inhibitors of metalloproteinases),
phenylmethane sulfonic acid, iodoacetamide (inhibitors of serine and cysteic proteinases) were used as
inhibitors.

It was revealed that the highest activity is observed at pH 7.5 and 25°C for the squid samples of
female young species, prespawning and spawning period based on studies of the proteolytic activity of
squid samples on the macromolecular substrate. The maximum proteolytic activity was observed at a
temperature of 37°C for the remaining samples. The study on the effect of various types’ inhibitors on the
proteolytic activity of extracts was carried out in accordance with these data.

The presence of proteinases of all types in the extract samples of female species of spawning period
was shown. The high content of cysteine and serine proteinases was found in samples of Humboldt squid
and male species of spawning period. In the sample of female species of prespawning period, there are
mainly serine proteinases but sample of male species contains cysteic proteinases. Samples of female
species of spawning period contain proteases of all types.

CPABHUTEJIBHBIN AHAJIN3 UKPBI JIOCOCEBBIX PhIB B ITIOJIMMEPHON BAPLEPHOI
BAHKE U TPAIUIITAOHHOM CTEKJIOBAHKE B XPAHEHH

IlmaTtonosa H.A.
QI'VII «BHUPOy,
107140, Poccus, Mockea, yn. Bepxusis Kpacrocenvckas, 0. 17

B Hacrosee BpeMst Ha pOCCHHCKOM PBIHKE IMTOSIBUJICS HOBBIN B YITAKOBKH, 0071 JafOIIHii OapbepHBIMU
CBOWCTBaMH. B CBSI3M C STHM NPEICTABIIATIO HHTEPEC YCTAHOBUTH, Ha CKOJIBKO [EJIECO00pa3HO UCTIONB30BaTh
9TOT BHJ YMAaKOBKH JJIsI COXpPaHEHMs KadecTBa MKpBI JOCOceBOW 3epHHCcTOH. Llems mccnmemoBanmii -
CpaBHHUTEIbHAs OLIEHKA KaueCTBa U 0€30MaCHOCTH UKPBI IOCOCEBBIX PBIO B MOIMMEPHOI OapbepHOI OaHKe
(ITb) u B crexnobanke (Ch) B mporiecce XxpaHeHUS.
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OObeKTaMU MCCIICOBAHUN CITY)KUIU 00pa3ilsl HKphI TopOyy, 3arotoBieHHbie 10 ['OCT 1629-97 co
CMeChI0 COpPOMHOBOI KUCIIOTHI M OeH30aTta HaTpus. OOpa3isl nepedacoBbIBAIN U3 KyOOTEHHEPOB CITyCTS
4 Mecsa mocie U3roToBJIeHHs UKpbl. B kauecTBe mOoTpeOUTEILCKON Taphl HCIOIL30BAIM Pa3peLICHHbIE
JUIs KOHTaKTa ¢ PbIOHOM mpoayKuueil nonuMepHslie 0apbepHble 6anku o0bemoM 135 1, paspaboTaHHble U
n3roroBieHHbie 3A0 «Mup ynakoBku». KOHTpOIBHBIME CITyXWIH 00pasibl UKpHI, NepedacoBaHHbIC B
cTexisiHHbIe 0aHku o0beMoM 100 1. OOpasiibl XpaHUIu pu Temmeparype Munyc 4 - munyc 6°C.

Ot60p 1po0O, MOATOTOBKY CpemHel MmpoObl M OmpeneseHue ToKa3aTelel kadyecTBa U 0€30MacHOCTH
MIPOBOJIMIIM CTaHJAPTHBIMHU METOJAMH UCCIICIOBAHUIA.

MukpoOuosornuecKue moKa3aTeIl UKPbl U3 ONIBITHBIX U KOHTPOJIBHBIX TAPTUM B TeUeHHUE 12 MecsiieB
XpaHeHus: ObUIM aHAJOTMYHBIMU M HE MPEBBIMIATH HOPMHPYEMbIX 3HadeHHd. OpraHolenTHYecKue
MOKa3aTesid, KOTOpPbIe OLICHUBAIU C YYacTHEM SKCIEPTOB-/IErYCTaTOPOB, HA MPOTSHKEHUU BCEro CpoKa
UCTIBITAHUNA COOTBETCTBOBAJIM TPEOOBAHMAM TEXHUYECKOW JOKyMeHTanuu. OJHAaKo, €ClIM B TEUCHHE
9 MecsieB XpaHeHMsI KOHTPOJIbHBbIE M OINbBITHbIE O0pa3ibl ObUIM COMOCTaBUMBI MO BKYCOBOH ramme,
TO B TMOCJeayomme 3 Mecsala KOHTPOJIbHBIE 00pa3ibl YCTyHalu ONBITHBIM. B KOHTPOIBHBIX 00pasnax
OILYILAJICS. MPUBKYC OKHCIIMBILErOCS KUPA, YTO MOATBEP)KIAAIOCH HAKOIJICHMEM CBOOOIHBIX >KUPHBIX
KUCIOT. Tak, eciin B KOHTPOJIBHBIX 00pa3lax KUCIOTHOE uuciio coctaisio 5,9 mr KOH/r xupa, To B
onbITHBIX - 8,0 MrKOH, ut0 Ha 35% BbIlIE. B TO e Bpems N3MEHEHUE 3HAYEHUI NTEPEKUCHOIO YUCia He
MMEJIO ONPEIeTIeHHON 3aKOHOMEPHOCTH.

Pe3ynbprarel MpOBENEHHBIX HCCIETOBAHUM CBUIETENLCTBYIOT O TOM, YTO JUISl COXPAHEHHs KauecTBa
TAKOro LIEHHOTO MPOJYKTa KaK JIOCOCEBasi MKpa C BBICOKUM COZep)KaHuEeM Oeika, cOaJaHCHPOBAHHOIO
[0 AMUHOKHCJIOTHOMY COCTaBy, U JIMIHJOB, OOTaThiX MOJIMHEHACHIIIEHHBIMHU JKUPHBIMU KHUCIOTAaMU U
KUPOPACTBOPUMBIMU BUTAaMUHAMH, LEJIECOOOPA3HO HCIIONB30BATh Tapy M3 IMOJIMMEPHOTO OapbepHOro
Marepuana.

COMPARATIVE TEST OF SALMON FISH CAVIAR IN POLYMER BARRIER CAN AND
USUAL GLASS JAR DURING STORAGE

N.A. Platonova
Russian Federal Research Institute of Fisheries and Oceanography,
107140, Moscow, Verkhnyaya Krasnoselskaya str., 17

Currently, a new type of packaging with barrier properties appeared at the Russian market. In this
connection it was interesting to determine how much it is expedient to use this type of packaging to
preserve the quality of salmon grainy caviar. The purpose of research is a comparative evaluation of safety
and quality of salmon fish caviar in the polymer barrier can and in glass jar during storage.

The objects of study were samples of humpback salmon caviar, produced in accordance with GOST
1629-97 with a mixture of sorbic acid and sodium benzoate. Samples were repacked from containers after
4 months after production of caviar. Polymer barrier cans of 135g designed and manufactured by JSC «Mir
Upakovki» and certified for contact with fishery products were used as a consumer packaging. Caviar
samples repacked in glass jars of 100g were served as control samples. The samples were stored at the
temperature range of -4 °C to -6 °C.

Sampling, preparing an average sample and the measurement of quality and safety were performed by
standard methods of research.

Microbiological indicators of caviar from the test and control batches during 12 months of storage were
similar and did not exceed the standardized values. Organoleptic characteristics, which were evaluated
with the participation of expert-tasters, met the requirements of technical documentation during the whole
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period of testing. However, within 9 months of storage, control and test samples were comparable in taste
palette, but the next 3 months the control samples yielded to the test ones. The test samples had an after-
taste of oxidized fat, which was confirmed by the accumulation of free fatty acids.

The acid number in the control samples was 5.9 mg KOH / g fat, but the test samples — 8.0 mg KOH,
that 1s 35% higher. At the same time changing the values of peroxide number did not have certain regularity.

The results of these studies show that to maintain quality of such a valuable product such as salmon
caviar with high protein content, balanced amino acid composition, and lipids, rich in polyunsaturated fatty
acids and fat-soluble vitamins, it is advisable to use container from a polymer barrier material.

O COXPAHEHWM KAYECTBA TOPBYIIIM MOPOKEHOM

Boakosa A.b.
QI'VII « BHUPO», Poccus, 107140, Mockea, yn. Bepxusas Kpacnocenvckas, 0. 17

TopOy1ma siBrisieTcst BayKHEHITIEH TPOMBICIOBOM pb10oii J[anbHero Boctoka. Mblieunast TKaHb TOpOYIITH
o0JyiaziaeT BBHICOKOM OMONIOTHYECKON IIEHHOCTHIO, MATOKAJOPUIHO U PEKOMEH/IOBAHO KaK JHETUYECKHM
IIPOAYKT.

Lenpro HacTOsIIEH paOOTHI IBIIIOCH 000 CHOBAHKE CPOKOB TOTHOCTH MOPOKEHOTO (PUIIE, U3TOTOBIEHHOTO
u3 cBexeBbuTOBIIeHHOM ropOymu 1o ['OCT 3948-90 «Duse peioHOE MOpOkeHOE. TeXHHUEeCKHEe YCITOBUSDY.

B kadecTBe 00BEKTOB HCCIIEIOBAHUN HCIIOIB30BAH CBEKEBBIIOBICHHYIO TOPOYIITY, pa3eiaHHy0 Ha
duse, KOTopoe 3aMOPO3WIH OJIOKaMH, YIAKOBAIH B KOPOOKH M3 TapaUHUPOBAHHOTO KAPTOHA U XPAHWIIN
npu temmeparype munyc 18°C B teuenue 14 mecsueB. PabGorsl mpoBoamwnu Ha npeanpustan OO0
«Kommanust «TyHaiiuay, OCHaIIEHHBIM COBPEMEHHBIM 000PYIOBaHHEM.

Iloka3zarenu kayecTBa M 0O€30MAaCHOCTU MCCIENOBAIM B COOTBETCTBMM C TpeboBanusmu CanlluH
2.3.2.1078-01 u MYK 4.2.1847-04. Jlns onpeaesieHns CTaOMILHOCTH MUIIEBOM IIEHHOCTH aHATU3UPOBAIIH
AMUHOKUCIIOTHBIN COCTaB OCJIKOB M JKUPHOKHUCIOTHBIN COCTAB JIMITHIOB.

Pe3ynprarel mpOBEAEHHBIX HCCIEAOBAHUN IOKa3ald, YTO [0 MHUKPOOMOIOTMYECKUM, (PU3UKO-
XUMHYECKUM ¥ OPraHOJENTHYECKUM TMOKa3areasiM Quiie TopOylmIM Ha MPOTSHKEHHH BCErO CpPOKa
XpaHEHUsI COOTBETCTBOBAJIO TPeOOBAaHUSAM HOPMATUBHOM OKYMEHTAalMU. AMMHOKUCIOTHBIA COCTaB
OenKOB, MPE/CTABICHHBI HE3aMEHUMBIMUA U 3aMEHUMBIMA aMUHOKHUCIIOTAMH, OCTaBaJICS CTAOMIIbHBIM
B nporuecce xpaHeHus. JKUPHOKUCIOTHBIA COCTaB JIMIKIOB MPEACTABICH HACBIILIEHHBIMU - 0KOJ0 30%,
MOHOHEHACBIIEHHBIMU — OKOJIO 50% M MOJMHEHACHIIEHHBIMH KUPHBIMU KUCIOTaMu — OKojio 20%.
MaccoBas 1071 3CCEHIIMAIbHbIX KUCIIOT - JIMHOJIEBOW, JIMHOJICHOBOM U apaxuA0HOBOM He mpeBbiiaa 3%.
B mporiecce AMMTENBHOTO XpaHEeHUS HE ObLIIO 0OHAPYKEHO JT0CTOBEPHBIX H3MEHEHHH B KHUPHOKUCIOTHOM
COCTaB€ JIMIUOB.

Ha ocHoBaHmM pe3ynbTaroB HUCCIENOBAHUN YCTaHOBIEHO, 4TO (uie ropOyiiu, W3rOTOBICHHOE
U3 CBE)KEBBUIOBJICHHOI'O CBIPbS, COXPAHSET CBOU IMOTPEOUTENIbCKHE CBOWCTBAa B TeueHue 12 mecsien
xpaneHus pu Temneparype munyc 18°C. Pocnorpednan3opom Beigano CaHUTapHO-IIHIEMHUOIOTHIECKOE
3axmroueHue, rnospossitomee OO0 «Komnanus «TyHaituay n3roraBimBarh Gpuiie ropoyIIy 3aMOPOKEHHOE
610kaMu B kopoOkax u3 napadunupoBanHoro kaprona no 'OCT 3948-90 «®Puie ppiOHOE MOPOKEHOE.
TexHUYECKHE YCIOBHS» CO CPOKOM T'OJHOCTH MPOAYKIKHU pHu Temieparype munyc 18°C — 12 mecsiies.
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MAINTAINING THE QUALITY OF FROZEN HUMPBACK SALMON

A.B. Volkova
Russian Federal Research Institute of Fisheries and Oceanography, Russia,
107140, Moscow, Verkhnyaya Krasnoselskaya str., 17

Humpback salmon is the most important commercial fish of the Far East. Muscle tissue of humpback
salmon has a high biological value, subcaloric and recommended as a dietary product.

The aim of this work was to study the shelf life of frozen fillets, made from freshly caught humpback
salmon according to GOST 3948-90 “Frozen Fish Fillets. Standard Specifications”.

Freshly caught salmon, dressed in the fillet, frozen in blocks, packed in waxed cardboard boxes and
stored at minus 18°C for 14 months was used as a subject of research. The experiments were carried out at
«Company» Tunaycha», equipped with modern facilities.

Indicators of quality and safety were investigated according to the requirements of the sanitary regulations
and standards (SanPin) SanPiN 2.3.2.1078-01 and MUK 4.2.1847-04. The amino acid composition of
protein and fatty acid composition of lipids were analyzed to determine the stability of the nutritional value.

The results of these studies have shown that the microbiological, physicochemical and organoleptic
characteristics of humpback salmon fillets throughout the storage period met the requirements of regulatory
documents. Amino acid composition of proteins, represented by essential and nonessential amino acids,
remained stable during storage. Fatty acid composition of lipids was represented by saturated - about 30%
monounsaturated - about 50% and polyunsaturated fatty acids - about 20%. Mass fraction of essential acids
- linoleic, linolenic and arachidonic did not exceed 3%. The significant changes in fatty acid composition
of lipids were not detected during long-term storage.

Based on the study results it was found that humpback salmon fillet, prepared from freshly raw material
retains its consumer properties within 12 months of storage at minus 18°C. the Sanitary-Epidemiological
Conclusion issued by Rospotrebnadzor allows “Company” Tunaycha” to make humpback salmon fillets,
frozen in blocks, packed in waxed cardboard boxes according to GOST 3948-90 “Frozen Fish Fillets.
Standard Specifications” with a shelf life of products at the temperature of minus 18°C - 12 months.

BUOTEXHOJOIMYECKHUE ACIIEKThI KOMILIEKCHOM ITEPEPABOTKHA
PAKOOBPA3HBIX

CrpoxoBa H.I.. [TonkopsiToBa A.B.
Bcepoccuiickuii hayuno-ucciedosamensbckull uHCMumym pvloHo2o xossicmea u okearnoepaguu, 107140
Mocksa, Bepxusas Kpacunocenvcxas ya., 0. 17

OO0beMbl TPOU3BOACTBA U MOTPEOICHUS MOPENIPOAYKTOB, B YACTHOCTH KPEBETOK U KpaboB B Poccun
3HAYUTEJILHO YBEJIUYMINChH, YTO CBSI3aHO C IPOMAaraHjiof MOJHOIEHHOTO W 310poBoro nutanus. [Ipu
nepepaboTke pakooOpasHbix oOpasyercs ot 30 g0 50 % maHumMpcoaepKalux OTXOAOB, COCTOSAILIUX M3
KOMITJICKCA TICHHBIX BEIIECTB MPUPOIHOTO MPOUCXOKICHUS, HAIPUMED OCIIKOB, JIUTTHUIOB, KAPOTUHOUJIOB,
MUTMEHTOB, MUHEPAIbHBIX BEIIEeCTB, XUTHHA U JIp. C Apyroi CTOPOHbI, 6€3 YTUIH3AIUU ITUX OTXOJI0B
BO3HHMKAET PUCK 3arpsi3HEHUs OKpyxkaroiei cpenbl. Takum o0pa3oM, pakooOpa3HbIe U OTXOIbI OT UX
pa3fenKu SIBISIOTCS MEPCIEKTUBHBIM CHIPHEM JIJISl MTOMyUeHUsl OMOJIOTHYEeCKU aKTUBHBIX BellecTB U BAJ|
Ha WX OCHOBE, OOJQJAIOIIUX MIMPOKUM CIIEKTPOM (apMaKoJOTHYEeCKUX CBoMcTB. Hamm paspaborana
TEXHOJIOTHS ITepepabdOTKU raMMapyca U MaHIUPbCOAEPKAIINUX OTXOJ0B PAKOOOPa3HbIX, KOTOPast ABISETCS
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KOMIUICKCHOW, O€30TXOMHOW M HKOJOTUYHOM C NPUMEHEHHEM OHOTEXHOJIOTHYECKHX METO/IOB, YTO
MO3BOJISIET 3HAYUTEIHHO OBBICUTH YPOBEHb UCIIOJI30BAHUS PECYPCHOIO MOTEHLIUala chipbsi. Kpome Toro,
HaM y/IaJIOCh MTOJYYHUTh B OJTHOM TEXHOJOTHUECKOM ITHKJIE OMOJIOTMYE€CKUA aKTUBHBIC TIPOAYKTHI C BBICOKOM
100aBIIEHHON CTOMMOCTBIO:

- KAPOTUHOUTHO-JIUTIATHBIN KOMILUIEKC, XapaKTEPHU3YIOIIHICS BHICOKUM COIEP>KaHNEM HEHACBIIICHHBIX
KUPHBIX KKCIOT (10 60 %), BKITI0Uast -3 U -6 KUCIIOTHI, @ TAKKE HATUYHEM KapOTUHOM/IA - ACTAKCAHTHHA,
00J1a/1a101IIETO BBIPAKEHHON aHTHOKCHIAHTHOW aKTHBHOCTHIO;

(bepMEeHTAaTUBHBIN THUAPOIU3AT, cocTosmii Ha 75-80 % wu3 Oenka, COCTaB KOTOPOTO MPEACTaBIICH
MOJIHBIM HA0OpOM HE3aMEHHMMBIX M 3aMEHHMBIX AMUHOKHCIOT W TPEACTABISIIONIUN IIEHHOCTh IS
KOPMOBOH ¥ MHILEBOI MPOMBIIIJIEHHOCTH, a TAK)XKe MUKPOOUOIIOTUY TIPHU MPUTOTOBICHUU TMUTATEIHHBIX
Cpel, UCTIOJIb3YEeMBbIX JJIsl UACHTU(UKAITTH MUKPOOPTaHU3MOB;

OuomonuMepbl XUTHUH M XHUTO3aH C MoOJeKyasipHoil maccod ot 50 go 500 k/la, cremeHbro
Je3areTIIMpoBanus 75—85 %, o0agaromero paHO3aKUBIISIFOIITUMHU, OAKTEPULIUTHBIMU U COPOIIMOHHBIMHU
CBOIMCTBaMH.

BIOTECHNOLOGICAL ASPECTS OF COMPLEX PROCESSING OF CRUSTACEANS

Strokova N.G., Podkorytova A.V.
Russian Federal Research Institute of Fisheries and Oceanography,
107140 Moscow, V. Krasnosel skaya, 17

Volumes of production and consumption of seafood, particularly shrimps and crabs in Russia, have
been considerably increased which is connected with propagation of a full-value and healthy nutrition. At
processing of crustaceans from 30 to 50 % of shell residues consisting of a complex of valuable natural
substances, for example proteins, lipids, carotinoids, pigments, mineral matters, chitin, etc. are formed.
On the other hand, without utilization of these wastes there is a risk of environmental pollution. Thus,
crustaceans and shells residues offer promise as valuable raw material for obtaining biologically active
substances and biologically active additives, which provide a wide range of pharmacological properties.
We have developed a technology of gammarus and invertebrates shell residues processing which is shown
to be a complex, waste-free, ecological and biotechnological methods which make it possible to increase
noticeably the level of use of the resource of raw materials potential, as well as to receive biologically
active products with a high added value within one technological cycle:

carotinoid-lipid complex characterized by a high content of unsaturated fatty acids (to 60 %), including
-3 and -6 acids, and presence of carotinoid - astaxanthin, possessing a pronounced antioxidant activity;

enzymatic hydrolyzate consisting by 75-80 % of protein that includes essential and nonessential amino
acids and can be used in fodder and food-processing industry, as well as in microbiology for preparation of
nutrient mediums used for the identification of microorganisms;

biopolymers chitin and chitosan with molecular weight from 50 to 500 kDa, deacetylation degree of
75-85 %, possessing wound healing, bactericidal and sorption properties.
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KOMILIEKCHASI TEXHOJIOT' USI IEPEPABOTKH BYPBIX BOAOPOCJIEN TP
IMPOU3BOACTBE ®YHKIIMOHAJIBHBIX ITPOAYKTOB IIUTAHUSA (PIIII)

Baguna JI.X., [TonkopbiTOoBa A.B.

Bcepoccuiickuii hayuno-ucciedosamensbCckull UHCMumym pvloHo2o xossticmaea u okearnoepaguu (@I'YVIT
BHUPO), Poccus,

Mockea, 107140, yn. Bepxusas Kpacnocenvckas, 0. 17

Mopckue BOIOPOCITH W WX OWOKOMIIOHEHTHI H3/IaBHA MIMPOKO HCHOIB3YIOT KAaK CPEACTBO JUIS
MOZ/IEP)KaHKST 3I0pOBhs. M3 OONBIIOro pa3sHOOOpa3usi MOPCKUX BOAOPOCIEH MPAaKTUYECKH BO BCEX
CTpaHax HauOOJIee MacCOBO MCIOIB3YIOT JJaMUHAPUHU, KOTOPhIE HMEIOT OOTaThlii XUMUYECKUN COCTaB, U
BIIMSIHUE DTUX BOAOPOCIICH Ha 37I0POBhE YEIIOBEKA JOCTATOUYHO XOPOIIIo u3y4yeHo. Ho cymiecTByer 6onbiioe
pa3zHoo0pasue BOJOPOCIIEH IPYTHX IMOPSIIKOB, HarpuMep (GyKyCOBBIC, HE YCTYIAOIIUX JIAMUHAPHEBBIM 110
CBOMM JI€4eOHO-TIPOPHIAKTHUESCKAM CBOWCTBAM, & WHOTAA W MPEBOCXOMASIINE UX, HO OHU B HACTOSAIICE
BpeMsI IPAKTUYIECKU HE JTOOBIBAIOTCS U HE UCIIONIB3YIOTCS.

XuMHuueckuid coctaB OypbIX BOAOpPOCIEH pa3HOOOpa3eH, MPH TOM 3HAUUTENbHAsl YacTh BEIIECTB
HAXOJUTCS B PacTBOPUMOM B BOJE€ COCTOSIHMHM. Hamm pa3paboTaHa TEXHOJOTHS IKCTPArHpOBAHUS, U
MPUTOTOBJICHUSI HAITUTKA 4ail MOPCKOH «®duToMapuH» W3 JIAMUHAPUEBBIX U (YKYCOBBIX 3KCTPAKTOB C
n00aBICHUEM QYIIUCTBIX TPaB. DTH HAMMUTKHU SBJISIOTCS HCTOUHUKAMU OMOJIOTHYECKH aKTUBHBIX BEIIECTB
BOJIOPOCIICH U 00J1a1at0T PYHKIIMOHAIBHBIMUA CBOWCTBAMH.

OcTarok BOAOpOCTEH TOCIEe IKCTPArUpOBaHUS PACTBOPUMBIX OHMOJOTHYECKH AKTHUBHBIX BEIECTB
oOpabarbiBaii 10 pa3pylIeHHs KICTOYHOW CTEHKM M TIPEBpAIICHUS albIMHOBON KHCIOTBI B €€
pactBopumyto ¢opmy. Ilocine TepMooOpabOTKH M TOMOTeHH3aUK 00pa3yeTcst BOJAOPOCIEBbI OHMOTens,
KOTOPBI MOXKET OBITh OCHOBOH ISl CO3MaHUSI CTPYKTYPUPOBAHHBIX MPOAYKTOB WM CaMOCTOSTEIBHBIM
MPOAYKTOM JUIsl JiedeOHO-TporiIakTHIecKoro nmuTaHus. Ha OCHOBe BOIOpPOCIEBBIX OWOreneil Hamu
pa3paboTaHbl TEXHOJOTHH M PELENTYPbI IPUTOTOBIICHUS JECEPTOB U KOH(ET jkenerHbIe cepuit «Dykycy u
«JlamuHapus», COyCcOB /ISl MSICHBIX ¥ PBIOHBIX OJTFOJI, TTAIITETOB JIJIs 3aBTPaKa C UCMIOIB30BAaHUEM PHIOHBIX
dapei.

COMPLEX BROWN ALGAE PROCESSING TECHNOLOGY IN THE PRODUCTION OF
FUNCTIONAL FOODSTUFFS

Vafina L.Kh., Podkorytova A.V.
Russia Federal Research Institute of Fisheries and Oceanography (VNIRO), Russia, Moscow, 107140,
V.Krasnoselskaya, 17

Seaweeds and their biocomponents are from time immemorial widely used as a means to maintain
health. From a wide variety of seaweeds practically in all countries laminaria is used most widely, which
are rich in chemical composition, and the impact of these algae on human health is well known. But there
is a wide algae variety of other types, such as fucus, which are not inferior to laminaria in their curative
and protective properties, and sometimes surpassing them, but today they are practically not being mined
and used.

The chemical composition of brown algae is various, at the same time considerable part of matters is
soluble in water. We have developed the technology of extraction and preparation of the drink “Sea tea
“Fitomarin”” made of laminaria and fucus extracts with addition of fragrant herbs. These drinks are source
of biologically active substances of seaweed and have functional properties.
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The residue of algae after extraction of soluble bioactive substances was treated to the destruction of a cell
wall and the transformation of alginic acid into its soluble form. After heat treatment and homogenization
of algal a bio-gel is formed, which can be the basis for structured products creation or independent product
for therapeutic and preventive nutrition. On the basis of algal bio-gel, we have developed technologies, and
recipes desserts, and sweets jelly series “Fucus” and “Laminaria”, sauces for meat and fish dishes, pastes
for breakfast with minced fish.

WCCJEJOBAHME NPOLECCA CEJEKTUBHOIO YIAJIEHUSI IEPEKUCEN U3
OTXO/I0B KPEBETKHM C UCIIOJIb30BAHUEM CBEPXKPUTUYECKOI CO2 -
YKCTPAKIIMH

Bunokyp M.JIL., Auapees M.II.

QI'VII «Amaanmuyeckuil HayyHO-UCCIe008aMENbCKUL UHCIMUMYM PbLOHO20 XO3AUCMEA U
oxkeanoepachuuy, yn. [Im. [lonckoeo 5, Kanununepao, Poccus, 236022

Tenegpon: (4012) 925473, ¢haxc: (4012)219997 E-mail: LMV@atlant.baltnet.ru

OpnHol 13 TaBHBIX MPOOIeM, MPENATCTBYIONUX HCIIOIB30BAHUIO OTXO/IOB OT MEPEPadOTKH KPEBETKH
(OIIK) B kauecTBe ChIpbs JI5 TOIYUYEHHS BBICOKOKaU€CTBEHHOT'O JKHPa, SBJISETCS MOBBIIIEHHOE 3HAUECHUE
nepekucHoro uncia ( Beime 10,0 MIKB akTHBHOTO KHcIopoaa Ha 1 Kr).

ABTOpamMu OBUIM TPOBEACHBI HCCIEJOBAHUSA [0 HW3YYCHHUIO BIMSHHUS YCJIOBMM S3KCTPaKLUUU C
MCII0JIb30BAaHUEM CBEPXKPUTHUECKOIO YIIIEKUCIIOrO ra3a Ha BbIXOJ U nepekuchHoe uncio xupa u3 OIK ¢
coJiepKaHUEM BJlard okoJio 8 % .

B kadectBe BapbUpyeMbIX (PAKTOPOB, XapaKTEPU3YIOMIMX YCIOBUS IKCTPAKIIHUU, BBIOPAHBI pa3mep
gactui ( 1 MM; 3 Mmm; 5 Mmm), Temneparypa ( 40 °C; 50 °C; 60 °C), naBnenue (10 MIIa; 13,5 MIla; 17 MIla)
u pacxox CK-CO2 ( 1 a/mun; 1,5 1/mMuH; 2 1/MuH). DKCTpaKIUIO TPOU3BOAUIN B TEUEHHUE JIBYX YaCOB, 10
MPEeKpaLECHUS U3BICYEHUS JIUITUIOB.

B pesynbrare MmareMaTrueckoil 00pabOTKH SKCIIEPUMEHTAILHBIX JAHHBIX MOyYEHBI JBa YPABHEHUS B
BU/IE IOJIMHOMOB I[I€PBOTO U BTOPOT'0 MOPsiAKA:

Y=2489—-6,47P—3,14PT (1)

Z=43,88+19,13P—2,86D —4,21P*— 6,94 0° (2)

Y — 3HaueHue nepekucHOro 4nciia SKCTPAKTa B MIKB aKTUBHOTO KUCJIOPO/Ia Ha KT IKCTPAKTA; Z — BBIXO[I
3KCTpakTa B % K ero HadanpHOMY conepxkanuto B OIIK; P, 77 D, O - HopMUpOBaHHBIE 3HAYEHUs JaBICHUS,
TEMIIepaTyphbl, pa3Mepa 4acTHIL], pacXo/ia paCTBOPUTEIIS.

[Toka3aHo, 4TO B yCIOBHUAX MOJHOW AKCTpakuuu ¢ ucnoiab3oBanusa CK-COz2, comepxanue nepekucei
B OKCTPAKTE omperensercs (pakropaMu TeMIepaTypsl U JaBICHUS U HE 3aBUCUT OT CTETICHH U3MEIBICHHUS
YyacTHll, a Takke pacxoja pactBoputena. OTauuue B XapakTepe BIMSHUS JaBJICHUS Ha OOLIUIl BBIXOJ
SKCTpPAKTa M 3HAYEHUE €ro MEePEeKHCHOrO YMCia B YKa3aHHOM JUala3OHE 3HAYEHUW JIaBlICHUS JIENaeT
BO3MOYKHBIM Pa3pabOTKy U COBEPIICHCTBOBAHUE METOJIOB CHU)KEHHUS COAEPHKAHUs MEPEKUceil B xKUpe U3
OIIK
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THE INVESTIGATION OF PEROXIDES SELECTIVE REMOVING PROCESS FROM
SHRIMP WASTE WITH USING OF SC-CO2 EXTRACTION

M.L. Vinokur, M.P. Andreev

FSUI «Atlantic Research institute of marine fisheris & oceanography»
5, Dm. Donskoy Str., Kaliningrad, Russia, 236022

Tel.: +7(4012)215645, fax: +7(4012) 925473 E-mail: atlant@baltnet.ru

Production of frozen-boiled shrimp meat generate about 40 to 60 % wastes in the form of head and
body carapace which contain not more than 5 % of lipids. The shrimp waste oil is characterized by high
biological value and comprise such components as Omega — 3 fatty acids, phospholipids, carotenoids. One
of the main problems which stand in the way of manufacturing high quality oil from shrimp waste is its
high peroxide value ( more than 10 meq /kg ).

The authors carried out the experiment for studing the influence of SC-CO2 extraction conditions on the
whole yield and peroxide value of oil from shrimp waste with moisture content about 8 %.

As operating variables for characterising extraction conditions the followinq factors were chosen:
particle size ( 1 mm: 5 mm; 10 mm); temperature ( 40 °C; 50 °C; 60 °C); pressure (10 MPa; 13,5 MPa; 17
MPa) and SC-COz2 flow rate ( 1 I/min; 1,5 I/min; 2 1/min). The experiment was carried out for two hours
until the ultimate extraction of lipids

As the result of statistical analyses two equations have been obtained in the form of simple and second
degree polynomials:

Y=24,89-6,47P— 3,14PT (1)

Z=4388+19,13P—2,86D—4,21P°— 6,94 O’ (2)

Y — peroxide value of extract in meq/kg ; Z — oil yield in % to its content in shrimp waste; P, 7, D, O -
codified value of particle size, temperature, pressure and SC-COz2 flow rate.

Itis shown that at complete SC-COz extraction process the contents of peroxides in extract are determined
by temperature and pressure and is not depended on particle size and SC-CO2 flow rate. Different character
of pressure effect on the whole extract yield and its peroxide value at the above mentioned meanings make
it possible to develop and optimize peroxides content decreasing methods in oil from shrimp waste.
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HNCITOJIB30OBAHME ITOJIMCAXAPUIOB B TEXHOJIOT'MX BUOOCMOCA C LHEJIBIO
BBIJIEJIEHASA BEJIKOB MOJIOYHOM CHIBOPOTKH

Kopuuenko O.H, IlTnuknna H.M.
@I'OY BIIO «Capamosckuu IAY um. H. U. Basunosay
2.Capamos

PannonanbHOe MCHONIB30BaHME BTOPUYHBIX CHIPHEBBIX PECYPCOB € MAKCUMaJIbHO BO3MOXHBIM
COXpaHEHHEM OMOJIOrMYeCKOM LEHHOCTH M (PYHKIMOHAIBHBIX CBOMCTB, a TakXKe pa3pabdOTKa HOBBIX
pecypcocOeperaronmx TeXHOJIOTHil, 3aHUMaeT BaXKHOE MECTO BpaboTe yueHbIX. BaToMIutane onpeaeneHHbIH
MHTEpeC MPEICTaBIsAET MCIOIb30BaHNE B MOJIOYHOUM MPOMBIIIJIEHHOCTH YABTpadUiIbTpaIii, 0OpaTHOTO
0CMOCa, JIEKTPOANAIIH3a, MOJIEKYJIIPHO-CUTOBOM 1 HOHOOOMEHHOW Xpomarorpaduu.

B cBsi3u ¢ TeM, 4TO MOJIOYHAs CHIBOPOTKA, SIBJISISICH JACTIEBBIM BTOPUUHBIM CBIPBEM, COIAEPKUT MAaKpO- U
MHUKPOAJIEMEHTHI, YITIEBOJBI U JIETKO YCBOsIEeMbIE OCIIKHU, €€ pallMOHAIBHOE HCTIOIh30BaHUE, TIO-TIPEKHEMY,
OCTaeTCsl MPUOPUTETHBIM HAMpPaBICHUEM MOJIOUYHOM MPpOMBIIITIeHHOCTH/ 1,2/

Lenpio HAmMMX HMCCIEIOBAHUM CTall MOMCK HOBBIX BO3MOXKHOCTEH (DPaKIMOHMUPOBAHUS MOJIOYHOMN
CBIBOPOTKU U JajbHeillllee MpUMEHEHUE ee pa3lelieHHbIX yacTeil. V3yueHa BO3MOXHOCTH pa3ieleHus
MOJIOYHOM CHIBOPOTKH pacTBOpaMu nuieBbIx noiaucaxapuos (I1C) pa3nnuHoi KOHIIEHTpauH, OTIIMYHBIX
OT npuMeHseMbIX ekTHHOB 1 NaKMII , u monmyuenuu B pe3ynbraTe pa3aencHus IByX (a3 — KoHIIeHTpaTa
CBIBOPOTOYHOTO Oenka (B BUAE ocaaka) U Oe3kazemHOBOW (a3bl, oboramenHon [1C/3/ . B HeKOTOPBIX
ciydasix HaOmoganuch TpexdasHble CUCTEMBI, B KOTOPBIX MOJOYHBIN KUP COOUPAICS B BUIE OTIAEIBHON
¢a3pr. ObpazoBaBmecs: (asbl OTACTSUIMCH APYT OT JApyra HEHTpU(YTHPOBAHWEM, BBHICYIIMBAINCH Ha
BO3/yX€ U aHAJIU3UPOBAIUCE.

JIluteparypa

1. XpamioB A.I.. MonouHas ceiBopoTKa.-M.:Arponpomusaar,1990.-240c.

2.Toncroryzos B.b. MckyccTBennble npoaykrsl nutanusaM.:M3narensctBo «Hayka»,1978r.-23 1c.

3. IItnukun WM., Iltnukmna H.M.. [lumeBble mnonaucaxapuiibl: CTPYKTYpHbIE YpPOBHH H
¢yukmonansHOcTs/PI'OY BI1IO»Caparosckuii [AY?2.- 2-e uzn.-Caparos,2009.-164c.
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MPUMEHEHUE HEUTPAJIbHOTI'O TIOJIMCAXAPUIA PACTUTEJIBHOI'O
MPOUCXOXKIEHUS B TEXHOJIOTUHA OCAXKJIEHHUS BEJIKOB MOJIOYHON
CbIBOPOTKH

Kopuuenko O.H., IITnuknna H.M.
@I'OY BIIO «Capamosckuui IAY um. H. U. Basunosay
2.Capamos

AHanu3 aHHBIX MO MPOU3BOACTBY, MOTPEOICHUIO U COCTaBY MPOAYKTOB MHUTAHUS TMOKA3bIBAET, YTO
OoJee MOIOBHHBI MUPOBOTO HACEJICHUS TUTAETCS HEYIOBIETBOPUTEIHHO. B MepByro ouepeb 3TO CBSI3aHO
C HEJIOCTAaTKOM OEJIKOB, 0COOCHHO KMBOTHOTO MPOUCXOXkaeHus /1/.

OnHUM U3 UCTOYHUKOB MOJHOLIEHHOTO JKUBOTHOTO O€JIKa SIBJISIETCS MOJIOYHAsI CHIBOPOTKA, B KOTOPYIO
U3 MOJIOKa Iipu niepepaboTke nepexonut 15-25 % GenkoB, 10 95 % 1aKTO3bI, HE3aMEHUMBbIE OMOTOTHYECKH
AKTUBHBIC BEI[ECTBA BUTAMUHBI, MAKPO- U MHKPOAJIEMEHTHI /2/.

HesnaunrtenbHble MHBECTUIIUN U OTCYTCTBUE COBPEMEHHBIX TEXHOJOTHM MPUBOIUT K CIUBY CBBIIIIE
60 % CBHIBOPOTKH B KaHAJIHM3AIMIO, YTO OKAa3bIBAET IMaryOHOE BO3/IEHCTBHE HA HKOJIOTHIO. B CBs3M ¢ ATHM,
pa3paboTka HOBBIX pecypcocOeperaronx TEXHOIOTHH Mo nepepaboTKe MOIOYHOW CHIBOPOTKH SIBIISIETCS
MPUOPUTETHBIM HAMNPABICHUEM MOJIOYHOM MPOMBIIIIEHHOCTH.

[lepciekTUBHBIM ~cuuTaeTcsi MpuMeHeHue numeBbix nonucaxapuaoB (IIC) pacturenbHOrO
MPOMCXOXKICHUS B Ka4eCTBE CTPYKTypooOpazoBareliell M pPEeryisiTopoB (ha30BOrO COCTOSIHHUS HKUIKUX
CHCTEM, B TOM YHCJII€ C LIETbIO BbIAEIEHUS OCIKOB MOJIOYHOW CHIBOPOTKH /3,4/.

B HacTosimiee BpeMst yCTIOBHSI OCaXIEHUsT OSIKOB U MEXaHU3M UX B3aMMOJCUCTBUS C HEUTPATLHBIMH
[1C pacTuteabHOro MPOUCXOXKICHHUS, HE JOCTATOYHO XOPOIIO M3Y4YeHBI. B CBSI3U C 3TUM, LIETBI0 HAIIUX
UCCIICIOBAHUN CIIAJI0 W3y4YeHHE YCJIOBUH M TPUBOIAIINX K OCAXKIACHUIO CHIBOPOTOYHBIX OEIKOB B
ocaiok. B pesynbrare ucciaenoBaHUil yCTaHOBJICHO, YTO MPUCYTCTBUE T'yapaHa B TBOPOXKHOM CHIBOPOTKE
CHOCOOCTBYET 00Pa30BaHHIO KPYITHBIX HEPACTBOPUMBIX KOMIUIEKCOB C OeJIKaMU TBOPOXKHOM CHIBOPOTKH,
KOTOpbIE B 3aBUCUMOCTH OT KOHIIEHTpAIlMU r'yapaHa CIOCOOHBI K OCaxAeHUI0. Bpems ocaxaeHus Oeinka
coctaBiser 6-7 wacoB. [[isi pacTBOpOB JIydmux 0Opa3loB ObUTM OTMEUEHBI HAMMEHBINNE BOJTHOBEHIE
HKCIIOHEHTBI, TOBOPSIIIHE O TPeo0aaHiH KPYTTHBIX KOMIUIEKCOB. XOTsI JaHHbIE TUHAMHYECKOTO PacCestHUs
CBETa JIEMOHCTPUPYIOT MEPBOHAYAIBHOE MOHM)KEHNUE CPEAHETO pa3Mepa KOMIUIEKCOB € MOCIEAYIOIUM
MOBBILIEHHEM, COMIOCTABIIEHUE PE3YJIHTATOB OCTAIBHBIX SKCIIEPUMEHTOB CBUAECTEILCTBYIOT 00 yBEIMUEHUE
coiep kaHusi OMOMaKPOMOJIEKYJT ¥ MTOBBIIICHNH TNIOTHOCTH B KOMILJICKCAX.

1. Toncrory3oB B.b. UckyccTBenHbie mpoaykThl nuTanusM.:M3natenscTtBo «Haykan,1978r.-231c¢.

2.XpamuoB A.I'.. MonouHnas ceiBopoTKa.-M.:Arponpomusaar, 1990.-240c.

3. Iltnukun W.W., Iltnukumna H.M.. I[lumeBbie mnonaucaxapuibl: CTPYKTYpHbIE YPOBHH U
¢yukumonansHOcTE/PI'OY BIIO»Caparosckuii AY?2.- 2-e uzn.-Caparos,2009.-164c.

4. Monounukos, B. B. Ilepepa®oTka MOJIOYHOTO CHIPbsI C TPUMEHEHUEM MOTUCaXapHI0B IO TEXHOJIOTUU
«buo-Tony» / B. B. Monounukos, T. A. Opnosa, O.A. Cytondes // [IumeBast mpoMbIIIIEHHOCTh.— 1996.— Ne
5.-C.34-35
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CEKI U 8. «xBUOKATAJIN3 U BUOKTAJIMTHYECKHUE TEXHOJIOTI' T
SECTION 8. “BIOCATALYSIS AND BIOCATALYTIC TECHNOLOGIES”

YCTHBIE JOKJIABI
ORAL REPORTS

I'EHETUWYECKHE NIOJIUMOP®U3MbI PEPMEHTOB U UTHI'HBUTOPOB CUCTEMbI
OUBPUHOJIM3A

Aiicuna P.b
Xumuueckuii pakynomem, MI'Y umenu M.B. Jlomonocosa, Mockea, Poccus
e-mail: aisina2004@mail.ru

KitoueBoi depment cuctemsl (ubpunonmza (FS) mmasmun, pactBopsromuii GuOpuH Tpomoda,
oOpa3yercs u3 miazmuHoreHa (Pg) mox neiicTBHeM akTHBATOPOB IUIa3MHHOTeHa TkaHeBoro (tPA) u
ypokunasHoro (uPA) tuna. B perynupoBanunu akTUBHOCTH FS ydacTByioT o -aHTUIUIa3MuH (0L,-AP) u
OCHOBHOUM MHTHOUTOP akTHBaTOpoB MiazMuHorena tumna 1 (PAI-1). ITomumo Tpombonusuca, FS yuactByet
BO MHOTHX (PM3MOJOTHUECKUX U TATOJIOTMYeCKUX mporieccax. HaiijeHo, 4To reHeTHUecKue HapyluIeHUs
FS Takke npuBOIAT K IIMPOKOMY CIIEKTPY 3a00JI€BaHUIA.

Lenb qanHO# pabOTHI — aHAJIN3 CBS3M HANOO0JIEE YaCTO BCTPEUAIOIINXCS TeHETHUECKUX TOTMMOP(hHU3MOB
OCHOBHBIX KOMITIOHEHTOB FS ¢ prickoM omnpesieieHHbIX 3a00IeBaHHiA.

PaccMoTpensl CTpyKTYpHBIE 0COOEHHOCTH KOMITOHEHTOB FS 1 Bapuaiinu ux (GyHKIIHA TPU CBSI3bIBAHUN
C pasNUYHBIMU JIUTAaHJAMU M KIETOYHBIMHU perentopamu. [lma3smuH, CBSI3aHHBIM € pelenTopamu
pa3IMYHBIX KJIETOK (TPOMOOIIMTOB, MOHOLMTOB, Makpodaros, (GuOpoOIACTOB, IHIOTENHUATBHBIX |
OITYXOJIEBBIX KJIETOK U JIp.) peau3yeT MIMUPOKUI CIIEKTp MPOoTeoNuTHYecKor akTuBHOCTH. UPA yuacTByer,
IJIaBHBIM 00pa3oM, B MEXKIJIETOYHOW Jerpajauy, peMOACIMPOBAHNN TKaHEH W MHBA3HH OIyXOJH, B TO
Bpems Kak tPA - B pubpunonuze. Hanbonee 3naunmMbiM pakTopom prcka nHpapkTa MUOKapAa, HHCYIBTA,
aTepocKiepo3a u APyrux TpoMooTndeckux 3aboneBanuii sisercs 4G/5G momumopdusm rerna PAI-1. Ora
MyTalus B IPOMOTOPE T€Ha MPUBOAMT K MOBBIIEHHOM skcnipeccuu PAI-1 1 k 3HaUUTEILHOMY CHUKEHHIO
aktuBHOCTH FS y HOcuTeneit 4G amnens. Tonpko nomumopdusm B reHe tPA (3amena -7351C/T) sBnsieTcst
HE3aBHCUMBIM (aKTOPOM pHCKa JaKyHapHOro WHCynbTa. K cHikeHuio aktuBHOCTH FS mpuBomar u
paznuyHble ToMUMOp(U3MBbI reHa Pg, HO OHU SBIISIOTCS (PaKTOpaMu PUCKa APEBOBHIHOTO KOHBIOHKTHBHUTA.
He naiinena cBs3p Mexay noaumopdusmMamu reHa uPA u puckoM TpomM0O030B, HO BBISBIEHBI UX CBSI3H C
pucKoM Oone3Hn AnbLreliMepa, peBMaTOUIHOTO apTpUTa U paka. Bee m3BecTHbIE MOMMMOPPU3MBI TeHA
a, .1 4975CA4976 nomumopduszm PAI-1 seisrorcs hakTopamu prcka kpoBoteueHui. [IpoBenen ananus

2-AP
Bapuanyii akTuBHOCTH FS, BEI3BaHHBIX MyTalMsIMU B MoJieKynnax OenkoB FS.
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GENETIC POLYMORPHISMS OF ENZYMES AND INHIBITORS OF FIBRINOLYTIC
SYSTEM

Aisina R.B.
The Lomonosov Moscow State University, Faculty of Chemistry, Moscow, Russia
e-mail: aisina2004@mail.ru

A key enzyme of the fibrinolytic system (FS) plasmin, which dissolves fibrin of thrombi, is formed from
plasminogen (Pg) under the action of plasminogen activators of tissue (tPA) and urokinase (UPA) type.
o.,-Antunnasmut (o -AP) and the main inhibitor of the plasminogen activators type 1 (PAI-1) regulate the
FS activity. Besides of thrombolysis, FS takes part in many physiologic and pathologic processes. It was
found, that the genetic disturbances of FS lead also to wide spectrum of deceases.

The aim of this work was to analyze the relations of the most frequently occurring genetic polymorphisms
of main components of FS with risk of specific diseases.

The structural peculiarities of FS components and variations of their functions at binding to various
ligands and cell receptors were considered. The plasmin(ogen) binding to the receptors on various cells
(monocytes, thromocytes, macrophages, fibroblasts, endothelial and cancer cells and others) serves as a
basis for realization by cell-bounded plasmin of the wide spectrum of proteolytic activity. UPA participates
essentially in the intercellular degradation, tissue remodeling and tumors invasion, whereas tPA — in
fibrinolysis. From all genetic mutations of enzymes and inhibitors of FS, polymorphism 4G/5G of PAI-1
gene is the most significant risk factor of myocardial infarction, stroke, atherosclerosis and other thrombotic
deceases. This mutation in the promoter of gene leads to the increased expression of PAI-1 and significant
decreasing in the FS activity in persons, who have 4G allele. Only polymorphism in tPA gene (substitution
-7351C/T) is risk factor of lacunar stroke. Various polymorphisms of plasminogen gene bring also to
decreasing in

FS activity, but they are risk factor of dendritic conjunctivitis complicated often with thromboses.
Relations between polymorphisms of uPA gene and thromboses did not found, but it was revealed
their relations with risk of Alzheimer’s disease, rheumatoid arthritis and cancer. All known genetic
polymorphisms of a, ,, and polymorphism 4975CA4976 of PAI-1 are risk factors of bleedings. It was
analyzed the variations of FS activity caused by mutations in molecules of FS proteins.

®EPMEHTHAS JECTPYKIIAA HEUPOTOKCUHOB. TEHETUUYECKASI HH)KEHEPHSI.
HOBBIE TEXHOJIOT'A 3ALINTHI

Edpemenko E.H?, JIsarun U.B."2, T'ynkos 1.A.!

I Xumuueckuu gpaxynomem MI'Y umenu M.B. Jlomonocosea, 119991, 2. Mockea, Jlenunckue 2opwl, 1/3;
Uncmumym ouoxumuvecxou guzuxu um. H.M. Omanysns PAH,

119334, e. Mocksa, yn. Kocvieuna, 4

OnaumMu3Han6oIeed(PPEKTUBHBIX MOAXO0BK IeTOKCHU prKaIuu pochopopraHude CKUX HEHPOTOKCMHOB
ABISIETC  OMOTEXHOJOTMYECKUH, OCHOBAaHHBIH Ha MpPUMEHEHHH (DEPMEHTOB, KaTaTU3UPYIOIIUX
pas3iokeHne Mpou3BOAHBIX opTodochopHoit u ankuiapochoHoBoi kucnor. epmMeHTOM, 007IaaAI0IIUM
HanOoJee MUPOKUM CYyOCTpaTHBIM CIIEKTPOM AEUCTBUS, siBisieTcs: opranodocdarruaponaza (OPH, EC
3.1.8.1), kaTanu3upyrolas TUAPOIN3 He TOIBKO GocPopopraHnyecKux HEHPOTOKCHHOB, HO U IPOIYKTOB
ux necrpyknuu| 1,2]. eHeTnueckas Monudukamnus TaHHOTO (epPMEHTa, KOTopasi CETOIHS TIPOBOIUTCS B
MCCJIEIOBATEISIMU Pa3HbIX CTPaHAaX MHpA, HIMEET JIBa OCHOBHBIX HAIpPaBJICHHUS:
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1) yBenuveHwe KaTaMTHUEeCKOW A(M(EKTUBHOCTH ACHCTBUA (PepMEeHTa B OTHOIICHHH Hawnbosee
TOKCHYHBIX ochopopranndeckux coenunenuit (POC), B 4acTHOCTH, OOEBBIX OTPABIISIOIINX BEIIECTB;

2) ympolieHWe TMpOUEenyphl BBIIEICHUS (QEepMEeHTa U3 KICTOK-TPOMYIEHTOB C IEJbI0 €ro
MOCJICAYIOIIEr0 UCTIOIB30BAHMSI JIJISl CO3/IaHUS CTAOMIBLHBIX MTPETapaToB, KaTAIU3UPYOMUX d3PPEKTUBHY IO
nexkrokcudukaruto ®OC [3]. Cpenu pa3zpabdbarbiBaeMbix pepMeHTHBIX MpenapaToB Ha ocHoBe OPH ocoObrit
WHTEPEC COCTABIISAIOT T€, YTO BBIMIOIHSIOT POJIb 3AIIUTHBIX CPEACTB JIJIsl OpraHu3Ma YeloBeKa, IpUuIEM Kak
BHEIIHUX (B COCTaBE MHIUBUAYAJIBHBIX CPEICTB 3alIUThI), TAK M BHYTPEHHHUX, BBOJUMBIX B OpPTraHHU3M B
BU/JIE TUAPOJIUTUYECKUX HAHO3UMOB) [4].

Paboma noooepocana Munoopuayxu P® (/locosop Nell.G34.31.0004).

[1] Edbpemenxko E.H., Bapdponomees C.[. (2004) Vcenexu 6uon. xumuu, T.44, ¢.307-340.

[2] Edpemenxo E.H., JIarun 1.B., 3aBbsuioB B.B., Bapdonomees C./1., 3aBbsiioBa H.B., Xoncros B.1.
(2007) XK.Poc.xum. 00-Ba um.J[.11. Menaeneera, T.LI (2), c. 24-29.

[3] Efremenko E., Lyagin 1., Votchitseva Yu., Gudkov D., Peregudov A., Aliev T., Varfolomeev S.(2008)
In book: Biotechnology: sate of the art and prospects for development (Ed. G.E.Zaikov), Nova Sci. Publ.
Inc., N.-Y., Ch.10, p.87-101.

[4] [Tatent P® Ha u3obperenue Ne 2330717 (2008)

ENZYMATIC DESTRUCTION OF NEUROTOXINS. GENETIC ENGINEERING. NEW
TECHNOLOGIES OF DEFENSE

Efremenko E.N.'*, Lyagin I.V."2, Gudkov D.A.!
IThe M.V. Lomonosov Moscow State university, Lenin's Hills, 1/, 119992 Moscow

’The N.M. Emanuel institute of biochemical physics Russian academy of Sciences,
Kosigina str., 4, 119334 Moscow

Biotechnological treatment is one of the most effective approach to detoxification of organophosphate
neurotoxins and is based on the application of enzymes catalyzing destruction of derivatives of phosphoric
and phosphonic acids. Organophosphorus hydrolase (OPH, EC 3.1.8.1) catalyzing hydrolysis of
organophosphorous neurotoxins and products of their degradation is an enzyme possessing the activity in
reactions with most wide spectrum of substrates [1,2]. Today, the genetic modification of the enzyme, that
is carried out by scientists in various countries of the world, is developed along two main lines: 1) increase
in catalytic activity of enzyme in relation to highly toxic organophosphorous compounds (OPC), namely
chemical warfare agents; ii) simplification of procedure of enzyme isolation from cell-host, enabling
further use of enzyme in development of stable preparations, catalyzing effective detoxification of OPC
[3]. The most interest of specialists is attracted to advancement of enzymatic preparations based on OPH
that could be used for external protection purposes as a part of protective clothes and for internal defense
of human organism as a detoxifying agent in a form of hydrolytic nanozyme, which could be introduced
directly to the body [4].

Investigations were financially supported by Russian Ministry of Science and Education (grant
11.G34.31.0004).

[1] Efremenko E., Varfolomeyev S.(2004) Success Boil. Chem. (Ru), V.44, p.307-340.

[2] Efremenko E.N., Lyagin 1.V., Varfolomeyev S.D., Zavialova N.V., Zavialov V.V., Kcholstov V.I.
(2007) J.of the D.I.Mendeleev Rus. Chem Society, V.LI (2), p. 24-29.

[3] Efremenko E.N., Lyagin 1.V., Votchitseva Yu.V., Gudkov D.A., Peregudov A.A., Aliev T.K.,
Varfolomeev S.D. (2008) In book: Biotechnology: sate of the art and prospects for development (Ed.
G.E.Zaikov), Nova Science Publishers Inc., N.-Y., Ch.10, p.87-101.

[4] Patent RU Ne 2,330,717 (2008)
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KHUHETUYECKHUE 3AKOHOMEPHOCTH INOJIYYEHUA BUOJAU3EJBHOI'O TOIIVIMBA C
NCITIOJIBb30OBAHUEM BUOKATAJIM3ATOPOB

laabinkun B.A.. I'apabapkuny A.B., Aoues P.I1., EnukeeB A.X., Ko3Jios I'.B.
Canxm-Ilemepbypaeckutl 20cyoapcmeeHHblil MexXHON02UYeCKUtl UHCIMuUmym (mexHu4ecKuti yHugepcument)
190013, Canxkm-Ilemepoype, Mockosckuii np. 26,

340 «HUHU «Pocouoy, 192019, Canxm-Ilemepoype, yi. Menvnuunas, 12 aum. A.

BypHBIii poCcT MpPOM3BOJACTBa M TMOTPEOICHUST OMOTU3ENBHOTO TOIUIMBA O0O03HAUMI psiii mpoliem,
CBSI3aHHBIX C ITOI MOJIOZOH OTPACIbI0 XUMHUYECKON TPOMBIIIIEHHOCTH, HAM0O0JIee aKTyalbHbl U3 KOTOPBIX
JIBE — CBIPBE U KaTajaus.

[TpobGnema karanu3a B 3HAYMTENBbHOM cTeneHH oO0yClIOBIIEHA T€M, YTO OMOIU3ENb MO3UIIMOHUPYETCS
KaK JKOJIOIMUYECKH 0e30MacHoe («3€JIEHO0E») TOIUIMBO, a €ro NMPOU3BOJCTBO, OCHOBAHHOE Ha OCHOBHOM
TOMOTE€HHOM KaTaju3e, JarollleM CEeTOfHs MPAaKTUYeCKH 00BbEM MPOU3BOJUMOIO OMOIM3elis, MPUBOIAUT
K 00pa3oBaHUIO OOJBIIOTO KOJMYECTBA MIEIOYHBIX OTXOAOB. [ eTeporeHHbIi KaTainu3 (Kak XUMUYECKUH,
TaK U C MOMOIIbI0 MMMOOMIM30BaHHBIX (DEPMEHTOB) MO3BOJIAET U30ekaTh 00pPa30BaHMs OTXOIOB — T.C.
npuaTh OMOIU3ENI0 DKOJOTHYECKYIO 3aBEPIICHHOCTh, a TaK K€ OTKA3aThCs OT CTAHi NMPOMBIBKH H
OCYILIKU TOTOBOTO ITPOAYKTA.

buokaranus, HECMOTps Ha pAd OTrpaHWYeHHUH, OOYCJIOBIEHHBIX CBOWCTBaMH  (HEpMEHTOB,
IIPEINOYTUTEIBHEE, YEM TE€TEPOT€HHBIE XMMUUECKHE KAaTaau3aTopbl, B YaCTHOCTU U3-32 MEHEE JKECTKUX
TpeOOBaHUI K OUYUCTKE CHIPhS U BO3MOXKHOCTH TONTyueHHst Onou3ens 6e3 o0pa3oBaHus TUIepuHa (TIpH
UCTIOJIb30BAaHUM PETHOCTICU(PUUHBIX JIUMA3).

B nokmage 000OIIEHBI OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH TONydeHHs] OHomM3ens U3
TPaJULIMOHHOTO W aJbTEPHATUBHOIO JIMIUAHOIO CBIPbS C HCHOJIB30BaHUEM Jnmnas. OcBelaroTcs
BOIIPOCHI MHUKpPOAMIApPaTypHOro O(QOPMIICHHUS KaTaIUTUYECKUX M OWOKATATMTUYECKHX IPOIECCOB
nepesTeprupUKaly TPUITIHLIEPHIOB, a TAK )K€ MIPOLIECCOB - CMEIIEHUS UCXOIHBIX PEareHTOB U pa3AeIeHUs
nponyktoB. [TpuBomuTcst nHGOPMALIUS O TEXHOJOTHYECKOM MOJYyJI€ TOTy4YeHHUs OMOAM3eNss Ha OCHOBE
MHUKpPOAIIaparoB.

KINETIC REGULARITIES OF BIODIESEL PRODUCTION USING BIOCATALYSTS

Galynkin V.A.. Garabadzhiu A.V., Abiev R.Sh., Enikeev A.H., Kozlov G.V.
Saint-Petersburg Institute of Technology (Technical University), Saint—Petersburg,
190013, Moskovsky Prospekt, house 26.

CJSC, SRI Rosbio, 192019, Saint—Petersburg, Mill Street, house 12 lit. A.

The rapid growth of production and consumption of biodiesel identified a number of problems associated
with this newly emerging branch of chemistry, the most relevant of which are raw materials and catalysis.

The problem of catalysis is largely caused by the fact that biodiesel is considered as environmentally
friendly (“green”) fuel, and its production, mainly based on homogeneous catalysis, which giving today is
almost main volume of biodiesel leads to the formation of a large amount of alkaline wastes. Heterogeneous
catalysis (both chemical and using immobilized enzymes) to avoid generation of waste and to make
biodiesel the ecological completeness, as well as eliminates the washing and drying stages of the final
product.

Biocatalysts is preferable to heterogeneous chemical catalysts, in particular because of less stringent
requirements for cleaning materials and the possibility of biodiesel without the formation of glycerol (with
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regiospecific lipases), despite the number restrictions caused by properties of enzymes.

The report summarizes the main kinetic regularities of biodiesel production from traditional and
alternative lipid resources with using lipases. The report covers the micro apparatus design of catalytic and
biocatalytic processes of triglyceride transesterification, as well as processes of mixing the initial reagents
and separation products. In addition it provides information about the biodiesel process module based on
micro devices.

NPUMEHEHUME MOJIEKYJIAPHOI'O MOAEJINPOBAHUA J1JI51 PASPABOTKHU
HNHI'MBUTOPOB YPOKHUHA3DI

Canosuuunii B.A.', Cyaumos B.B.>?, KatkoBa E.B.>*, Pomanos A.H.?2, Cyaumo A.B.? 3,

Odepxun U.B.>?, Besoraazosa U.B.Y, Ctramboabcknii [1.B.5, Tkauyk B.A.4°

"Mockoeckuii cocyoapcmeennutit ynueepcumem umenu M. B. Jlomonocosa,

119991, Mockea, Jlenunckue 2opul, 0. 1,

’Hayuno-ucciredosamensckutl ebiuuciumenvhulil yenmp Mockoscko2o 20Cy0apcmeenHo20 YHUusepcumena
umenu M. B. Jlomonocosa, 119992, Mockea, Jlenunckue eopwl, 0. 1, cmp. 4, 000 «/Jumonmay, 117186,
2. Mockea, yn. Haeopuas, 0. 15, kopn. 8,

‘Poccutickutl Kapouoio2uiecKkutl Hay4Ho-npou3800CMEeHHbLIL KOMNIEKC,

121552, Mockea, yn. 3-a Yepenxosckas, 0. 15a,

SDaxynemem gynoamenmanvHou meduyunsl Mockosckozo cocyoapemeennozo ynusepcumema, 117192
Mocksa, Jlomonocosckuii np., 0. 31, kopn. 5

[IpencraBieHsl pe3yapTaThl MPUMEHEHHUS KOMIIBIOTEPHBIX METOJOB Ul pPa3pabOTKHM HOBOTO
MPOTHUBOOIYXOJIEBOI0 JICKAPCTBEHHOTO CPEACTBAa HA OCHOBE MHTMOUTOPOB YPOKUHA3BL. DTOT 070K 00Ia1aeT
PAIOM QYHKIMI Bpa3BUTHH HOBOOOPA30BaHUI, BKIIIOUAs pET YIS LU0 aHT HOT€HEe3a, BTOM YU CIIE OITyXOJIEBOTO,
JIeJIeHUE, aife3UI0 U MUTPAIIUIO 3JI0KAYECTBEHHBIX KJIETOK, METACTa3MPOBAHUE OMYXOJIEH, U, TEM CaMbIM,
IPOTEOTUTUYECKUM LIEHTP YPOKUHA3bl MPEACTaBIsSET CO00M aKTyallbHYyl0 MUIIEHb POTUBOOITYXOJIEBOI
Tepanuu. [IpuMeHeHrne MeTOJ0B MOJIEKYJIIPHOTO MOJICTTUPOBAHUS U CYTIEPKOMIIBIOTEPOB MPH pa3padboTKe
HOBBIX MHTHOMTOPOB MOXKET CYIIECTBEHHO COKpPATUTh BpeMs U MaTepuajbHbIe 3aTpaThl U, TEM CaMbIM,
NOBBICUTh 3P (EKTUBHOCTh BCEil pa3pabOTKM HOBOTO JIEKAapCTBEHHOro cpenactna. Iloaroropnena
MOJIEKYJISIpHAS. MOJI€NIb YPOKHUHA3bI, U JJIsI HEE C TTOMOILBbIO OpUTHHAIBLHOM ITporpamMmbl SOL, B ToM yucie
C TIOMOIIBIO €€ MapaieTbHON BEPCUU IPOBEACH JOKHHT N3BECTHBIX HHTHOUTOPOB ypoKkuHa3bl. [Tokazano
BBICOKOE KayecTBO JOKUHTa. [IoMCK HOBBIX MHIMOUTOPOB CPEAM CYIIECTBYIONIMX COEIMHEHUN TTO3BOJISET
CYIIIECTBEHHO COKPAaTUTh PACXOJbl HA CHUHTE3 HOBBIX COCIUHEHWI HA HAadaJbHOM J3Tare pa3paboTKw,
JKCIEPUMEHTAJILHO IPOBEPSs NPEICKa3aHWs WHTHOMPYIOLIEH aKTHMBHOCTU DPA3JIMYHBIX COEAMHEHMI,
CICJIAHHBIX HAa OCHOBE JOKHMHIA, BBISBISS HOBbIE (HE 3aKpbIThle MAaTEHTAMH) MOJIEKYJISPHBIE TPYIIIbI
JUTaHJ0B, OOECMEUMBAOIINE UX CUJIBHYIO CBA3b C OEJIKOM-MHILEHBIO, M BBISBISS CHUHTE3UPYEMOCTh
COOTBETCTBYIOLIUX coequHeHuit. Ha cynepkommnbiorepax MI'Y UebsimeB u JIOMOHOCOB MPOBE/ICH TOKUHT
JIUTaH/I0B 13 0a3 TaHHBIX CYIIECTBYIONIUX coeqnHeHni, B Tom yucie 800 000 coenquuenunii u3 6a3bl JaHHBIX
ZINC. JIoKUHT TaKoro 0OJIBIIOro KOJIUYeCTBa COCTUHEHHUH TPOBEACH B Halllel cTpaHe Brepsbie. [Ipu aTom
obHapysxenbl 6osee 100 mepceKTUBHBIX KaHIMIaTOB B MHTUOUTOPHI YpOKHHA3bl. [lepBas mapTus u3 3Tux
KaH/M/IaTOB B MHTUOUTOPHI 3aKa3aHbl, OJTYYCHBI U MPOBEPEHBI IKCIICPUMEHTATBHO HA WHTMOMPOBAHUE
YpOKHHa3bl. 3amylieHa KOHBeiepHash pa3pa0dOTKa HOBBIX HWHIHMOMTOPOB YPOKHMHA3bl: JAM3aiiH HOBBIX
COEIMHEHUH, JOKUHT U OIICHKA KOHCTAHThI HHTMOMPOBaHUS, BEIOOP KAaHIUIATOB B MHTUOUTOPBI, UX CHHTE3
U DKCIIEpUMEHTAJIbHAS TPOBEPKA UHIMOUPOBAHUS YPOKHUHA3BI.
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APPLICATION OF MOLECULAR MODELING TO UROKINASE INHIBITORS DESIGN

Sadovnichy V.A.l, Sulimov V.B.2%, Katkova E.V.>3, Romanov A.N.2, Sulimov A.V.>3,
Oferkin 1.V.>%, Beloglazova 1.B.Y, Stambolsky D.V.4, Tkachuk V.A.}

'Lomonosov Moscow State University, 119991 Moscow, Leninskie Gory 1,

’Research Computer Center of Lomonosov Moscow State University, 119992, Leninskie Gory, 1, bldg. 2,
‘Dimonta, Ltd, 117186, Moscow, Nagornaia Str. 15, bldg. 8,

‘Russian cardiology research and production complex, 121552, Moscow, 3rd Cherepkovskaia Str. 15a,
SFaculty of Fundamental Medicine, 117192 Moscow, Lomonosovsky prospect 31, bldg. 5

The results of computer methods application for design of new antineoplastic, based on urokinase
inhibitor drugs are presented in this work. This protein, urokinase, takes role in tumor development, because
it regulates angiogenesis, including tumorous angiogenesis, mitosis, adhesion and migration of malignant
cells, metastasis, so urokinase proteolytic center is actual target for anticancer therapy. Application of
molecular modeling methods and supercomputers for design of new inhibitors can significantly reduce
time and costs, thus allowing the entire drug design efficiency to be increased. Urokinase molecular model
was prepared and then docking of known urokinase inhibitors with this target was carried out using the
original docking program SOL and parallel version of docking program SOL. The high quality of docking
was obtained. Searching for new inhibitors among existing compounds can significantly reduce the cost of
new compounds synthesis at an early stage of design. After experimental verification of theoretical, based
on docking results predictions of ligands affinity, one can detect new (not covered by patents) molecular
groups that provide a high affinity with the target protein and determine synthesizability of corresponding
compounds. The docking of ligands from various databases of existing compounds, including about 800
000 compounds from the database ZINC, was carried out on supercomputers MSU “Chebyshev” and
“Lomonosov”. Docking such a large number of compounds was carried out in our country for the first
time. As a result more than 100 prospective urokinase inhibitor candidates were found. The first batch of
these inhibitor candidates was ordered, received and then their inhibition of urokinase was experimentally
verified. Pipelining design of new urokinase inhibitors has been started. It includes design of new
compounds, docking and inhibition constants evaluation, choice of inhibitor candidates, their synthesis
and experimental verification of urokinase inhibition.

MMOJUMOP®HBIE BAPUAHTHI TEHOB BEJIKOB 1 ®EPMEHTOB ITPU BPOHXHAJIbHOM
ACTME

Xyenyrannosa J.K., Kapynac A.C., ®exoposa 10.10., IOnycoaeB b.b.
Yupeoscoenue Poccuiickoti akademuu Hayk Mncmumym ouoxumuu u cenemuxu YHI] PAH,
450054, 2. Y¢ha, Ilp. Oxmsaops, 71, elzakh(@rambler.ru

bponxuanbnast actma (BA) sBisercss omHMM U3 Haubosiee paclpoOCTPAHEHHBIX MHOTO(MAKTOPHBIX
3a00J1€BaHU, B3THOJIOTUU KOTOPOT'O CYILIIECTBEHHYIO POJIb UTPAET HACJIEACTBEHHAS IIPEAPACIION0KEHHOCTb.
Llenpto HacTosmiedl pa®OTHI SBHIOCH MOJIEKYISIpHO-TeHeTHdeckoe wuccienoBanue bBA B PecmyOnuke
bamkoprocran (PB). Marepuanom mns uccnenoBanus ciyxuin oopasisl JJHK 510 HepomcTBeHHBIX
WHIUBHUIIOB, O0NbHBIX BA, B Bo3pacte or 2 mo 60 ner (172 pycckux, 101 Tarap, 65 OGamkup, 172
METHCOB). B KadecTBe KOHTPOJIS MCCIIEOBaHA TPYMIA 3I0POBBIX JIHI[ 0€3 MPHU3HAKOB AJUIEPTUYCCKUX
3aboneBaHui, cocrosimas u3 366 genosek (123 pycckux, 91 Tatap, 51 6amkup u 101 metuca). [Iposeneno
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HCCJIeIOBaHNEe TMOMMMOP(MHBIX JIOKycOoB 8 reHoB IuToknHoBOuM cetu (1L4, IL4RA, IL9, 1L10, ILI3,
TNFA, IL1B, ILIRA), rena aqu3unTterpuna u metamionporeassl 33 (ADAM33) metogom [MIP-ITAPD. C
nomoteto onounmna («buounn-UMBby), mpoBenen ananus 13 momuMopdHBIX BAPUAHTOB 8 TEHOB CUCTEMBI
ouorpanchopmammu (CYP1AL, CYP2D6, GSTT1, GSTMI1, NAT2, MTHFR, CYP2C9, CYP2C19).
O6napyxeHo, uro nonmumopdueie Bapuantel reHoB 1L4, 1L4RA, TNFA, NAT2, MTHFR, ADAM33
BHOCST BKJIaJ B (POPMUPOBAHHE TEHETHUYECKOM npenpacnoiaokenHoctd Kk BA B Pb. IIpoananu3upoBansl
pe3ynbraThl moaHoreHoMHoro renotunupoBanust 650000 SNP y 6ombHbIX BA 1 KOHTPOJIBEHOM TPYIIIBI U3
PB, nposenennoro Ha [llumina Platform B HanimonansHoM nieHTpe reHotunupoBanus (PpaHIys) B paMKax
rpanTa [llecroit pamounoit mporpammsel EBpocoroza GABRIEL. MnentudunmpoBanbl acCOMUPOBAHHbBIE
¢ bA B Pb JIHK-mapxkeps! Ha xpomocome 17q12 B mokyce ORMDL3/GSDML. MakcumanbHbIi ypOBEHb
accoranud ¢ pasButHeM bBA ompenenen st nonmMopdHoro Jokyca rs7216389 (p=1.013x107;
OR=0.557), nokamuzoBanHoro B | wmHTpoHe TeHa racaepmuaa B (GSDML). OmnpeneneH ramioTumn
GGAGTT (rs11557467, rs2872507, rs8067378, 1s2305480, rs2290400, rs7216389), accouunpoBaHHbII
¢ passutueM bA (p=3.297x107). C nmomomsto nporpaMmmel GMDR BbIsiBIeHa KITIOueBasi MOJENb T'CH-
TEHHOTO B3aMMOJICHCTBHSI, TIpeapacmonaratomas k pazsututo bA: GSDMB (7330A>QG), IL4 (-590C>T),
IL13 (Argl130GlIn).

POLYMORPHISM OF THE GENES ENCODING PROTEINS AND ENZYMES IN ASTHMA

Khusnutdinova E.K., Karunas A.S., Fedorova Y.Y., Yunusbayev B.B.
Institute of Biochemistry and Genetics, Ufa Science Center of RAS,
450054, Ufa, Pr. Oktyabrya, 71, elzakh@rambler.ru

Asthma is one of the most common complex diseases that are caused by the complex interaction of
genetic susceptibility with environmental influences. The aim of our investigation was to identify asthma
susceptibility genes in the Republic of Bashkortostan. The study included 510 unrelated patients with
physician-diagnosed asthma, aged 2-60 years (172 Russians, 101 Tatars, 65 Bashkirs and 172 mixed origins).
The control group included 366 unrelated nonasthmatic individuals (123 Russians, 91 Tatars, 51 Bashkirs
and 101 mixed origins). We have genotyped polymorphic markers of 8 genes of cytokines (IL4, IL4ARA,
1L9,1L10, IL13, TNFA, IL1B, IL1RA), and a disintegrin and metalloprotease 33 (4DAM?33) by PCR-RFLP
analysis. Using allele-specific hybridization on the biochip (“Biochip-IMB”) we have investigated the
allele and genotype distribution of 13 polymorphisms of eight genes (CYP1A1, CYP2D6, GSTT1, GSTM1,
MTHFR, NAT2, CYP2C9, CYP2C19). Associations between polymorphisms of [L4, 1L4RA, TNFA, NAT?2,
MTHFR, ADAM33 genes and asthma have been revealed. We have analyzed results of whole-genome
genotyping (650000 SNPs) in patients with asthma and healthy individuals from Bashkortostan. Genotyping
was performed using the Illumina Platform at the CNG (Centre National de Genotypage, France) as a part
of the research study GABRIEL which is funded by the European Commission under its 6th Framework
Programme. Some markers on chromosome 17ql2 within the ORMDL3/GSDMB locus showed the most
statistically significant association in this study. The maximum association was at the SNP rs7216389
within 1 intron of the GSDMB gene (p=1.013x107, OR=0.557). There was a significant association between
the haplotype GGAGTT (rs11557467, rs2872507, 1rs8067378, rs2305480, rs2290400, rs7216389) and
asthma (p=3.297x107). Using newly proposed GMDR (generalized multifactor dimensionality reduction)
approach best three-locus model consisted of GSDMB (7330A>G), IL4 (-590C>T), IL13 (Argl30GlIn)
loci were detected for asthma.
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COBPEMEHHBIE JIOTHKO-BEPOATHOCTHBIE ITIOAXO/AbI IJIS1 OHNEHKHN PUCKA
PA3BUTHSA OCJTOXKHEHUN UEC Y MAIIMEHTOB, MIEPEHECIINX OCTPLIN
KOPOHAPHBI CUHJIPOM

Kypoukun U.H.', Ynopos U.B.!, Hocukos B.B.>*, 3areiimukos /I.A.*, Bapdosomees C.J1.°
IMTY umenu M.B. Jlomonocosa, Jlenunckue copwt 1/3, I'CII-1,

Mocksa 119991, Poccuiickaa ®edepayusi;

2 Tocyoapcemeennulil Hayuno-uccieoosamensckuti uncmumym LocHUHzenemuxa,

1-11 JJopoorcnwiii np. 0.1, Mockea 117545, Poccuiickaa ®edepayusi,

3 Unemumym 6uoxumuueckott pusuxu um. H.M. Dmanysns PAH,

yi. Kocvieuna 0. 4, Mockea 117997, Poccutickas @edepayusi;

Y @I'Y « Vuebno-nayunviti meouyunckuu yenmpy» Ynpaenenus oenamu Ilpezuoenma PP,

yi. Mapwana Tumowenxo 0. 21, Mockea 121359, Poccuiickas @edepayus.

Lenbto paboThl SBISIIACH pa3pabOTKa JOTHKO-BEPOSITHOCTHOTO MOJXOAA MPENCKAa3aHUs MPOTEKAHUS
NBC nns GonmbHBIX, TEpeHecX ocTpbiii kopoHapHbld cuHApoMm (OKC). HabmrogeHue mpoBOIMIOCH
3a 1190 manuenTamu U3 5 pernoHoB Poccuu mocie BBIMUCKU W3 OOJMBHUIIBI, INI€ OHU HAXOAMIUCH TI0
noBoxy OKC. PerucrpupoBanuch cienyronue HeOmaronpustabie ucxoasl (HU) MBC — daranpHbIi
UHAPKT MHOKapaa/MHCYIBT, He(aTalibHblli HHPAPKT MHOKapa/HHCYIIBT, HECTAOMIbHAS CTEHOKAPIHSL.
Jns kaxxaoro namnueHnTta B 6a3e nqaHHbIX QukcupoBanuch 407 (GpakTopoB, OTHOCSIIUXCS K CTUIIIO JKU3HH,
(U3MOTOTHYECKOMY COCTOSIHUIO, JICUSHHIO B MEPUO]] TOCTIUTANIN3aluU. B 4ncio ¢akTopoB ObUN TaKke
BKJItOYeHBI 30 TOMMOP(PHBIX MAPKEPOB TEHOB, KOAUPYIOIINX OETIKM CUCTEM CHHTE3a U TPAHCIIOPTa JIUIHIOB,
reMoCTa3a, BOCMAJIUTEIbHON M MPOTUBOBOCHATUTENbHON cucTeM. Habop MaHHBIX MO3BOJIMI MPOBECTH
aHanMu3 KpUBBIX BbbKkMBaeMocTu i Hactymienuss HU UBC u onpenenuts kpyr pakTOpoB CyIIECTBEHHO
BIIMSIONINX Ha MPOTeKaHue 001e3HU. DTH (PaKTOpbl ObUTN BKIIIOUYEHBI B OaliecoBcKyto ceTh nqoBepust (BC/I),
MO3BOJISIFOIIY IO KOJIMYE€CTBEHHO OIIEHUTh BeposATHOCTh HacTytuieHuss HU. [Toctpoennas bC/| nporuo3upyet
BepossTHOCTH HU Ha cpok 110 6 MecsIieB Tocie BBIMUCKU U3 OOIIBHUIIBI C YIOBIETBOPUTEIBHOM TOUHOCTBIO
(AUC=0.74). Ananu3 nokasai, yTo HekoTopble (pakTopsl (Hanpumep reHotun FGB-455G/A) oka3piBator
MIPOTUBOIOJIOKHEIHN A dekt Ha BepositHocTH HU mutst Mmy>kanH u sxkeHiuH. [Toctpoenue paznenbabix BCI
JUTSE MY>KYUH U SKEHIIUH TO3BOJISIET MOBBICUTH TOUHOCTH Iporuo3a (AUC = 0.8), 4To CBUIETENBLCTBYET O
NEPCIIEKTUBHOCTHU MPEIaraeMoro MeToa.
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MODERN LOGICAL PROBABILISTIC APPROACH FOR RISK EVALUATION OF
UNFAVORABLE OUTCOME OF CORONARY ARTERY DISEASE FOR PATIENTS AFTER
ACUTE CORONARY SYNDROME

Kurochkin I.N.!, Uporov L.V.!, Nosikov V.V.23, Zateyshchikov D.A., Varfolomeev S.D.}?
M. V. Lomonosov Moscow State University,

Leninskie Gory 1/3, GSP-2, Moscow119992, Russian Federation,;

’National Research Centre “GosNII genetika”,

1-st Dorozhniy pr., 1, 117545, Moscow, Russian Federation.

SN.M. Emanuel Institute of Biochemical Physics, RAS,

Kosygina str. 4, Moscow 117997, Russian Federation;

*“Educational scientific medical center” of the General Management Department of the President of RF,

Marshal Timoshenko str.21, Moscow 121359, Russian Federation

Clinical course prediction in patients undergoing acute coronary syndrome is a very important and
only partial resolved clinical problem. The aim of the study was to develop the new model with includes
clinical, genetic and instrumental date. 1190 patients (63,3% men) from 5 regions of Russia were involved
in the study on the 10-th day after ACS in stable condition. We registered the following endpoints —
unstable angina, fatal and nonfatal myocardial infarction and stroke and death for other reasons. The
database contains 407 variables - clinical, life style, instrumental characteristics, 30 polymorphic markers
of genes encoding hemostatic inflammation and lipids transport proteins. Bayesian believe networks (BN)
method was applied for evaluation of outcome probabilities. Binary presentation of patient status has been
employed - “sick” one, if endpoint occurred in less than 6 months after release from hospital, otherwise
patient considered as “healthy”. We have carried out survival curve analysis (SCA) and determined the set
of factors affecting patient outcomes which were incorporated in BN. A current predictive BN demonstrate
a satisfactory prognosis (AUC=0.74). The SCA also revealed that some factors (for example FGB-455G/A
genotype) demonstrate opposite effect on outcome for men and women, implying that prognosis method
should be a gender specific. Quality of prognosis can be improved by building a separate BNs for men
(AUC=0.80) and for women (AUC=0.93). Thus gender prespecified Bayesian BN model can be useful for
assessment patients after ACS.

MoAXOAbI K PEIHNEHUIO IMTPOBJIEMbBI CHEINM®GUYIHOCTU HHI'MBUPOBAHUA
XOJNHICTEPA3 METOJAMMUM MOJIEKVYJIAPHOT'O MOAEJIMPOBAHUSA

Jlymekuna C.B.', Hemyxun A.B."%, Bapdonomeen C./1.">
'Hnemumym 6uoxumuueckoti pusuxu um. H-M. Dmanysns PAH,
119334, Mockea, yn. Kocvieuna, 0. 4.

2Xumuueckuii paxynomem MI'Y umenu M.B. Jlomonocosa,
119991, Mockea, Jlenunckue eopewi, 0. 1, cmp. 3.

B noknane paccMarpuBaroTcs TMOAXOABl K MOJEIMPOBAHHIO CHEIM(DUYHOCTH HHTUOMPOBAHUS
xonuH3cTepa3. Ha mpumepe MHTHOMTOPOB alleTHMIIXOJIMHACTEPa3bl — MPOM3BOAHBIX O-METHUIypauuia
UCCIIEIYIOTCSl BO3MOYKHOCTH ONMCAHUS TKaHecenu(pUIeCKoro NHruOMpOBaHUs XOJIMHACTEPa3 METOJaMU
KOMITBIOTEPHOTO MOZIETTUPOBaHUS. TpaJuIIMOHHO MUIIIEHbIO TEHCTBUS UHTUOUTOPOB CUUTAETCSI aKTUBHBII
caiit pepmeHTOB. B TO 3K€ Bpemsi, alle TIIXOIMHACTEpas3a CyIeCTBYET B OpTraHU3ME, KaK B BU/I€ MOHOMEPHOM,
TaK M B BUJE OJUTOMEPHBIX (hOpM, U 00IaCTH KOHTAKTOB CYOBEIUHUI TAKIKE MOTYT CIYKHTh MHIICHbBIO
neiictBust MHruOuTOpOB. IlomMuMo 3TOrO, paccmarpuBaroTcs 3G EKThl aNTOCTEPUUECKON MOIYNIALUU B
KOMILJIEKCE ¢ MpoliieMaMu IMHAMUKH U TPaHCIIOPTa CyOCTPaTOB XOIMHACTEPA3.
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THE MOLECULAR MODELING APPROACHES TO THE CHOLINESTERASES INHIBITION
SPECIFITY PROBLEM

Lushchekina S.V.!', Nemukhin A.V.!2, Varfolomeev S.D. 1
IN.M. Emanuel Institute of Biochemical Physics, RAS, 4 Kosygina st., 119334, Moscow.

’Department of Chemistry, M. V. Lomonosov Moscow State University,
1-3 Leninskie Gory, 119991, Moscow.

The molecular modeling approaches to the investigation of cholinesterases inhibition specifity are
considered. 6-methyluracil derived acetylcholine inhibitors are taken as an example to describe the means
of computer modeling to establish the tissue-specific inhibition of cholinesterases. The enzyme active
site is traditionally considered as an inhibitor molecules target. On the other hand, acetylcholinesterase is
presented in the organisms in monomeric and oligomeric forms, the areas of subunits contact could serve
as inhibitors’ targets as well. In addition, the allosteric modulation effects are considered together with the
problems of dynamics and substrate trafficking of cholinesterases.

PA3PABOTKA ITPOT'PAMMHOTI'O OBECITEYEHMUS JIJISI IPUMEHEHUSA BAMECOBCKHUX
CETEM B DKCIEPTHBIX CUCTEMAX NIEPCOHU®UIIMPOBAHHON MEIUIIUHBI

sgeHnukoB E.JI.'%, Briopuna JI.H. JuMoB A.B. auMoB B.B.*

Macaennukos E.JI."%, Briopuna JI.H.2, C oB A.B.2, C os B.b.??

'@uzuueckuii haxynomem Mockogckoeo 2ocy0apcmeeHHo20 yHugepcumema

umenu M. B. Jlomonocosa, 119991, Mockea, Jlenunckue eopwi, 0. 1, cmp. 2,

000 «/Tumonmay, 117186, e. Mocksa, yn. Hacopnas, oom 15, kopn. 8,

SHayuno-uccnedosamenbCKutl 6bl4UCIUmenbuslil yenmp Mockoscko2o 20cy0apcmeenno2o yHueepcumenma
umenu M. B. Jlomonocosa, 119992, Mockea, Jlenunckue 2opul, 0. 1, cmp. 4

PaccmarpuBaroTcsi pUHIMITEI U MeToAbl padoTel ¢ OaiiecoBckumu cetamu (BC) m obcyxmaercs
BO3MOXXHOCTh HMX TPUMEHEHHs B CcHUCTeMaX mepcoHuduuupoBaHHoil wmeaunuubl. [Ipeanararorcs
pa3IMYHbIC AITOPUTMEI oTpoca 1 00yuerust bC, moapoOHO pa3douparoTcs dTanbl pabOThI ATUX AIITOPUTMOB.
OO6cyxnaercss UCHONB30BaHUE pa3NuyHbIX Tomojoruii bC, mpennaraercs ajaropuT™ OINpeneraeHHs
Han0oJiee ONTUMAILHOW TOTIOJIOTUU HAa CTAIWK OOydeHUs ceTH. PaccMaTpuBaroTCsl pa3iuvHbIE CIIOCOOBI
otieHkH P pexTuBHOCTH paboThl 3ananHoi bC ¢ 3amaHHON 6a30i TaHHBIX, 00CYXAAIOTCS TOCTOMHCTBA U
HEJIOCTATKHU UCTIONIb30BaHMS dTHX KPUTEPHUEB U BO3MOKHOCTD UX TPUMEHEHHS JIs1 OLIEHKU Y(PPEKTUBHOCTH
paboTel B paznuuHbix mnpuiokeHusx bC. PaccmarpuBaioTcs HEKOTOpPhIE OCHOBHBIE OCOOCHHOCTH
NPOTPAMMHOM pean3aiuy TPeUIOKEHHBIX METONOB M ajdropuTMoB. OOCYXIAIOTCS Pe3yNbTaThl
MPUMEHEHHUs pa3pabOTaHHBIX MPOTPaMM Ui PA3IUYHBIX Leled mepcOHUPUIMPOBAHHONW MEIULIUHBI, B
TOM YHMCIIe JJIS TIpeJIcKa3aHus [uadera BTOPOro poja y MalueHTOB U3 KOHKPETHON 0a3bl TaHHBIX.
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SOFTWARE DEVELOPMENT FOR APPLICATION OF BAYESIAN NETWORKS IN
PERSONIFIED MEDICINE EXPERT SYSTEMS

Maslennikov E.D."?, Vtyurina D.N.2, Sulimov A.V.2, Sulimov V.B.>?

'Faculty of Physics, Lomonosov Moscow State University, 119991, Leninskie Gory, 1, bldg.2,
’Dimonta, Ltd, 117186, Moscow, Nagornaia Str.15, bldg. 8,

IResearch Computer Center of Lomonosov Moscow State University,

119992, Leninskie Gory, 1, bldg.2

Methods and principles of working with Bayesian Networks (BN) are considered and possibility of
their application in personified medicine expert systems is discussed. Various belief updating and learning
algorithms and their working steps are presented in details. Usage of various network topologies is
inspected and an algorithm of the most optimal topology detection while learning BN is offered. Various
scoring methods for estimation of operating effectiveness of a specified network with a given database
are described. Their advantages and drawbacks for different applications of BN in expert systems are
considered. Some principal peculiarities of software implementation of these methods and algorithms are
presented. Results of the developed software application to different purposes of personified medicine
including prediction of type II diabetes for patients from a particular database are discussed.

IKCHEPUMEHTAJIBHBIE NIOAXOAbI ITPU N3YYEHUU TEHETUYECKHUX ACIIEKTOB
PA3BUTHUA MHOTI'O®PAKTOPHBIX 3ABOJIEBAHUI

Hocukos B.B.
HUnemumym ouoxumuueckoti puzuxu PAH um. H.M. Omanysns, e. Mockea,
119991, yn. Kocvieuna, 0.4

K Hacrosmemy BpemeHH pa3paboTaHbl JBa OCHOBHBIX IOAXO/AA, MPUMEHSEMBIX MpPH H3YYEHUU
TEHETHYECKOW MPEIPACTIONOKEHHOCTH K MHOTO(QaKTOpHBIM 3a0oneBaHusM. OIHUM H3 OCHOBHBIX
MOJIXOJIOB SIBIISIETCSl M3yUYEHHUE acCOIMAIMU MOTUMOP(GHBIX MapKepOB FeHOB-KaHAMAaTOB. Eciu nmpoaykT
JKCTIpeccHu rera ((hepMeHT, TOPMOH, PEUENTOp, CTPYKTYPHBINA WM TPAHCIIOPTHBIN OEJI0K) MOXET MPSIMO
WM KOCBEHHO y4YaCTBOBATh B Pa3BUTUU MATOJIOTMH, TO 3TOT T€H MPHUHATO HA3bIBATH T€HOM-KaHIUIAATOM.
[To HamM4MIO acconManyy WK CIETJICHUS TMOJIUMOP(HOTO MapKepa TOro TeHa ¢ 3a00JIeBaHHEM MOXKHO
CYIUTH M 00 acCOLMAlMU WU CLETJICHUH COOTBETCTBYIOIIETO 3THOIOTUYECKOTO BapUaHTa KOHKPETHOTO
reHa. J[pyroi nmoaxos, nogy4rBIINi pa3BUTHE B IIOCIIEAHEE BPEMsI, OCHOBAH Ha MIOJITHOM F€HOMHOM ITOMCKE
ACCOLIMMPOBAHHBIX C 3a00JieBaHHEM MapKepoB. B 3TOM monxone HCMIONb3ylOTCS MUKPOUYHIIBI, KOTOPHIE
MO3BOJIIIOT B C)KaTble CPOKU OIPEIEINIATh TEHOTHIIBI COTE€H THICSY OAHOHYKJICOTHIHBIX MOIUMOPQHBIX
MapKepOB, PaCIOJIOKEHHBIX JOCTATOYHO MJIOTHO HAa BCEX XPOMOCOMAaxX 4YeJI0BeKa. DTOT MOAXO/I TO3BOJISIET
UICHTU(PHUIIMPOBATH 00IACTH XPOMOCOMBI, BKOTOPBIX PACIIOI0KEHBI T€HBI, PEIPACIIONAralOIHe K PA3BUTHIO
3a0oneBanus. OgHaKo A MIEHTU(UKALUU KOHKPETHOTO reHa HeoOXOJUMO MpPOBEACHHE AalbHEHIINX
UCCIIEIOBAaHUHN U, B YACTHOCTH, TTOJIX0/I0B, OCHOBAHHBIX HA M3y4YE€HUH ACCOLUAIINN TTOIUMOP(PHBIX MApPKEPOB
TeHOB-KaHIUAaToB. TakuM 00pa3oM, 3TH JIBa MOJX0/1a SBJSIOTCS B3aUMHO JOTMOJHSAIOIIMMHU U TTO3BOJISIOT
noctatouHo 3(dekTuBHO HAEHTHPHUIMPOBATH STHUOJOTHMYECKHUE BapHAHTBl TEHOB, OMPENEISIOIINX
pa3BUTHE JaHHOTO 3a0oyeBaHus. B HacTosieM nokiaae, HapsAay ¢ M3JI0KEHHEM OCHOBHBIX IMPUHIIUIIOB
UCCIIEIOBAaHUH, NCTIONB3YEeMbIX MPH N3yUEHHH TeHETUYECKOH MPEAPaCTIONOKEHHOCTH K MHOTO(aKTOPHBIM
3a0o0neBaHusIM, OyJIeT Tak)Ke PACCMOTPEHO UCIIOIBb30BAaHUE ITUX MOAXOAOB MPU U3YYCHUH T€HETUYECKON
IPEAPACTIONIOKEHHOCTH K TAKUM MOJIUT€HHBIM U MHOTO(aKTOPHBIM 3a00JI€BaHUSAM, KaK CaXapHbIi quadeTt
Tuna 1 u cepeyHOCOCYUCTbIE 3a00IeBaAHMUS.
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EXPERIMENTAL APPROACHES ON THE STUDY OF GENETIC ASPECTS OF
MULTIFACTOR DISEASE DEVELOPMENT

Nosikov V.V.
Emanuel Institute of Biochemical Physics of Russian Academy of Science, Moscow,
119991, Kosygin str., 4

To date two basic approaches have been developed for the study of genetic predisposition to common
multifactor diseases. One of the main approaches is the association study of candidate gene polymorphic
markers. If the product of gene expression (enzyme, hormone, receptor, structural of transporter protein)
can directly or indirectly participate in the pathology development, this gene could be named as candidate
gene. The association or linkage detection of the gene polymorphic marker with disease allows us to
evaluate the association or linkage of respective etiological variant of concrete gene. Another approach,
named by “genome wide association”, has been recently developed. It based on the full genome search
of markers associated with disease. This approach based on the microchips and allows us undertime to
genotype of the hundreds thousands of single nucleotide polymorphisms located sufficiently densely on
all human chromosomes. This approach allows us to identify the chromosome regions, in which the genes
predisposing to disease located. However to identify the concrete gene it is necessary to perform the
subsequent studies, in particular, the ones based on the association of candidate gene polymorphic markers.
Thus these two approaches are complementary and allow us quite efficiently to identify the gene etiological
variants determining the disease development. In present report along with the description of basic study
principles used under the genetic predisposition studies to multifactor diseases it will be also consider
the application of these approaches to the studies of genetic predisposition to such polygenic, multifactor
diseases as diabetes mellitus type 1 and cardiovascular diseases.

INOAJAEP KAHUE 'TOMEOCTA3A KAK ITPOIHECC ITPEOBPA3OBAHUA U IIOTPEBJIEHUSA
SHEPI'MM

Pomanioxa A.A., CannukoBa T.E.

Hncemumym soruucaiumenvrou mamemamuxu PAH
119333, Mockea, ya. [ yoxuna, 0.8

Lenbto paboThl SBISETCS aHAIU3 COBPEMEHHBIX IAHHBIX O IMpOLEeccax MOJIepKaHusl TOMEoCTasa.
Hcnonb3yercs onpeesieHie ToMeocTasa, BKIFUYaroIIee Kak KIIAaCCHYECKOe «OTHOCHTEIBHOE TOCTOSTHCTBO
psiaa CyIIECTBEHHBIX IMApaMETPOB BHYTPEHHEH (KHIKOH) Cpeapl OpraHu3Ma», TaK WU CTPYKTYPHBIN
rOMEO0CTa3 KaK «IoJIep KaHue B pab0TOCIIOCOOHOM COCTOSTHIUU MOJICKYJISIPHBIX CTPYKTYP METa00IN4eCKOM
MAaIIHHBI KIIETOKY.

AHaNu3 JaHHBIX TPOBOIUTCS KaK B TEPMHUHAX CPEIHUX MOIIHOCTEH 3aTpaunBacMbIX METa0OIHMUECKON
MaIIMHON KJIETKH Ha Pa3jUYHbIC KJIACCHl OMOXMMHUYECKHX IPOIECCOB, TaK U B TEPMHUHAX CPEIHUX
MOIITHOCTEH CUCTEM U OPraHOB MHOTOKJIETOYHOTO OpraHH3Ma.

Pesynbrarel aHanm3a MO3BOJISIOT OMUCATh CTPYKTYPY IHEPreTUUYECKOro OFOKETa MHOTOKJIETOYHOTO
OpraHu3Ma W OICHHTH JIOJ0 SHEPTHH HMCIIONB3yeMOU ISl BBITIOJIHEHUS Pa3IMYHbIX (PU3UOJIOTHUYECKUX
MPOIIECCOB U COOTBETCTBYIOMINX Oroornueckux GpyHkiui. [TokazaHo, 4To OoJbIIast 4acTh MOTPEOIIeMOit
OpPraHWU3MOM DHEPTUHU PACXOAYeTCs Ha TMOIACpP)KaHHUE TOMEOCTa3a BHYTPEHHEH Cpelbl M PEereHepaluio
MOJIEKYJISIPHBIX CTPYKTYP METa00IMYECKOM MAIITHHEI.

PaccmoTpenme 0ocoOCHHOCTEH OpraHn3alii ONOXUMHYECKUX ITPOIECCOB B KIIETKE U (DU3HOJIOTHIECKUX
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NPOIIECCOB B OPraHMU3MeE MO3BOJISIIOT 00OOCHOBATH CBSI3W M OTPAHUYEHUS HA TPOIIECCH MPEOOpa3OBaHUS U
UCTIOJIb30BaHUS SHEPTUH MHOTOKJIETOYHBIM OPTaHH3MOM.

[Ipemiaraercss MareMaTHyeckass MOJENb PEryJSIHH  TPOIECCOB  IMOJICPKAaHUS TOMeocTasa
MHOTOKJICTOYHBIM OPTaHH3MOM

HOMEOSTASIS MAINTENANCE AS PROCESS OF ENERGY TRANSFORMATION AND
CONSUMPTION

Romanyukha A.A., Sannikova T.E.
Institute of numerical mathematics of the Russian Academy of Sciences
119333, Moscow, Gubkin street, .8

The task of work is the analysis of the modern evidence concerning the mechanisms of a homeostasis
maintenance. The definition of a homeostasis include a usual part «a relative constancy of some essential
parameters of the internal environment of an organism», and a structural homeostasis as «maintenance in
an efficient condition of molecular structures of the metabolic machine of cells».

The analysis of the evidence is spent as in terms of average energy consumptions by metabolic machine
of cells on various types of biochemical processes, and in terms of average energy consumptions by organs
and physiological systems.

Results of the analysis allow to describe structure of the energy budget of a metazoan and to estimate
a share of energy used for performance of various physiological processes and corresponding biological
functions. It is shown that the most part of energy consumed by an organism is spent for maintenance of a
homeostasis of the internal environment and regeneration of molecular structures of the metabolic machine.

The features of a cellular and physiological processes of energy transformation and consumption allow
to elucidate constrains and couplings of basic physiological functions.

The mathematical model of regulation of processes of maintenance of a homeostasis a metazoan is
offered.

NPOTEOMHBINA AHAJIN3 ®EPMEHTOB U BEJIKOB B KOHJIEHCATE BBIJBIXAEMOI'O
BO31YXA YEJIOBEKA

Kypoga B.C.!, Pa6okonn A.M.!, Kupeena I X.!, Kononnxun A.C.', AnaeB 9.X.%,

Ionos U.A.', Huxonaes E.H.', Bapponomeen C./1.'

I Unemumym 6uoxumuueckotl ¢pusuxu um. H. M. Dmanysns Poccuiickou akademuu nayx, Poccuiickas
@eoepayus, 119334 Mocksa, yn. Kocvieuna, 4.

2 Hayuno_uccnedosamenvbckuii uncmumym nyivmononoeuu DedepaibHoeo Meouko Ouoio2utecko2o
azencmea Poccuu;

Poccuiickas @edepayus, 105077 Mocksa, ya. 11-s [lapxosas, 32.

AHanu3 KoHJeHcata Bblabixaemoro Bosnayxa (KBB) sBisercss nepcrneKTUBHBIM HEMHBAa3HBHBIM
METOJIOM JIMarHOCTUKH 3a00JICBAaHWIM HIDKHHX OTJIEJIOB JbIXaTeNbHBIX IMyTel. KoHaeHcaT BbABIXaeMOTO
BO3/yXa COOMPAETCS C MOMOIIBIO CIICUATBHBIX CTAIMOHAPHBIX U MOPTATUBHBIX YCTPOUCTB M MOXKET OBITh
MIPOAHAIU3UPOBAH PAZTUIHBIMA XUMUYECKUMHU, UMMYHOXHUMHYECKUMH, METa00JIOMHBIMH U TPOTEOMHBIMH
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Meronamu. KBB comepxut psig Heneryunx u 6onee 200 yeryunx coenuHeHuid. B Hacrosiimee Bpems B
KadecTBe OMOMapKepOB BOCIMAJICHUS PACCMATPUBAIOT JIBE TPYMIBI OMOOPTaHUYECKUX TMPEICTABUTENCH:
qunuael M OuTOKMHBL. JlanbHeimee wuccnenoBanne KBB manueHToB ¢ TSKENbIMH, HarpuMmep
OHKOJIOTMYECKUMH, 3a00JICBAaHUSAMU JIBIXaTeIbHON CUCTEMBI ITO3BOJIUT BBISIBUTH HOBBIE OMOMAapKEPhI 3TUX
3a00yIeBaHUH, UTO HEOOBIYAMHO BaYKHO JIJIsi paHHEH JHMAarHOCTHUKH.

Lenpro uccnenoBanus Obuia uaeHTU(UKanus 6enkoB U nentuaoB B KBB maruenToB ¢ pa3nuyHbIiMu
3a00JIeBaHUSIMU JIBIXaTENIbHOM CUCTEMBI C TOMOIIbIO MAacC-CIEKTPOMETPUUYECKOTO aHAIH3a.

KBB co6upainu B reuenue 10 munyT. [IpoOy o6bemom 1 Mt tnodunuzoBanu, 00padaTeiBaaIn TPUIICHHOM
Y aHAJIM3UPOBAJIU C TPUMEHEeHneM HaHomoTouHOTo Xpomarorpada Agilent 1100 (CIIIA) u 7-Tesla LTQ FT
Ultra (ThermoFElectron, ['epmanusi) Macc-CIeKTpOMETPa C BBICOKOH TOYHOCTBIO U Pa3pEIICHUEM.

bbulo mokazaHo, 4TO IIUTOCKEJIETHbIE KEPATUHBI SIBJSIOTCS OCHOBHBIMU OEJIKOBBIMM KOMIIOHEHTaMU
KBB y Bcex rpyI JOHOPOB: 310POBBIX HEKYPSIIMX, 3[0POBbIX KYpSIIHUX U MALHUEHTOB C Pa3IMYHBIMU
3a00JICBaHUSIMU JTBIXaTEIBLHON CUCTEMBI. Taxke ObLI0 MACHTH(PUIIMPOBAHO OKOJIO 20 HEKEPaTMHOBBIX
OenKoB. YCTaHOBIICHO paznuyne 0enkoBoro coctaBa KBB manneHToB u 310pOBBIX TOHOPOB.

PROTEOMIC ANALYSIS OF ENZYMES AND PROTEINS IN THE HUMAN EXHALED
BREATH CONDENSATE

Kurova V. S.!, Ryabokon A.M. ', Kireeva G.K.', Kononikhin A. S.!, Anaev E. C.?2,
Popov 1. A.', Nikolaev E. N.', Varfolomeev S. D.'

' N.M. Emanuel Institute of Biochemical Physics RAS, RF, 119334 Moscow, ul. Kosygina 4
? Research Institute of Pulmonology, Russian Federal Medicobiological Agency, RF,
195077, ul. 11-Parkovaia 32

Analysis of exhaled breath condensate (EBC) is a promising noninvasive technique for diagnosis of
lower respiratory tract diseases. Exhaled breath condensate is collected with the help of special stationary
and portable devices and can be analyzed by various chemical, immunochemical, metabolomic and
proteomic methods. EBC contains a number of non-volatile and more than 200 volatile compounds.
Currently as biomarkers of inflammation, two groups of bioorganic representatives are considered: lipids
and cytokines. Further study of the EBC of patients with severe, such as cancer, diseases of the respiratory
tract will help identify new biomarkers of these diseases, which is extremely important for early diagnosis.

Our study aimed at the identification of proteins and peptides in the EBC of patients with various
diseases of the respiratory tract using mass spectrometry.

EBC was collected for 10 minutes. Sample volume of 1 ml was lyophilized, treated with trypsin and
analyzed using a nanoflow chromatograph Agilent 1100 (USA) and 7-Tesla LTQ FT Ultra (ThermoElectron,
Germany) mass spectrometer with high accuracy and resolution.

Cytoskeletal keratins have been shown to be the major protein components of EBC in all groups of
donors: healthy nonsmokers, healthy smokers and patients with various diseases of the respiratory system.
Likewise, about 20 non-keratin proteins have been identified. The distinction in the protein compositions
of EBC patients and healthy donors has been determined.
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MOJIEKYJISIPHBIN IIOJIAMOP®H3M AHIT MOTEH3UH-ITPEBPAIIIAIOIIETO
®EPMEHTA. HOPMA H ITATOJIOI' 1A

CaseaneB M.U.. Koct O.A.
Xumuueckuii pakynomem, MI'Y umenu M.B. Jlomonocosa, Mockea

Amnrnorensus-npespamatomuii pepment (AlID)—nuHK-3aBHCUMAas TENTH M-I IETITHAA3a, COCTOSILAST
U3 JIByX T'OMOJIOTMYHBIX JIOMEHOB B COCTABE OJHOM IOJUIICITUIHON LENH U YYaCTBYIOIIAS B PETYIIALIMU
JTABJICHUS KPOBU, BOCMAJIUTEILHOM OTBETE, PENPOAYKTUBHON QyHKUMU U J1p. DyHKuMoHUpoBaHue AlID
B OpraHHU3Me YeJIOBEKa PeryJupyeTcss MHOKECTBOM (PaKTOPOB, B YACTHOCTH, TAKUMHU, KaK MOIMMOP(U3M
reHa AII®. bonpiias yacTe onpeneaeHHbIX Ha JaHHBIH MOMEHT monuMopdHbIX caiiToB reHa AIID, B Tom
yrciae Haubosee n3ydyeHHbId noaumopdusm uHcepuuu-genenuu (I/D), pacnonoxeHa B €ro UHTPOHAX, U
yIpaBJIsIeT, 110 Bceil BUIUMOCTH, skcpeccuei rena AIID. D¢ ekt no npusnaky yposHs AIID B opranuzme
JUISE MHOTHX U3 3TUX CAaWTOB aJIMTHUBEH; TAaKXKe [ HAOIr0aeTcs BHICOKAsh HEPAaBHOBECHOCTD CIETICHHS
IIpY HacienoBaHMM. Takas 3aBUCHMOCTh MEXIY HUMH YKa3blBa€T Ha PAallMOHAJIBHOCTH HMCIOJIb30BAaHHUS
METO/IOB, OCHOBAaHHBIX Ha IOCTPOEHHM TaIUIOTHIIOB HAa OCHOBE MOJUMOP(U3MOB, W aHaIMU3a TPYII
rafjIoTUIIOB KaK B HOPME, TaK M B CIIydasX pa3jM4HbIX MaTOJIOTUH (TMIEPTEH3Msl, OCTPbIM MH(ApPKT
MHOKapJia, AMabeTndeckas Heppomnatus, 0one3Hp Anblreiimepa u ap.). Kpome toro, cymecTBytoT JaHHbIE
0 JIOKyCaxX, OTBETCTBEHHBIX 3a n3MeHeHue ypoBHs AlID B opranusme, JOKaIu30BaHHBIX IPU ATOM BHE
XPOMOCOMBI, cozepskaiieid reH gepmenta. Onucanbl TOMUMOP(HBIE CAlThI, PACIIOIOKEHHBIE B 3K30HAX
rena AII® u 3arparuBaroiye HEMOCPEACTBEHHO CTPYKTYpY (pepMeHTa; MpakTHYeCKH BCE M3BECTHBIE K
HACTOSAIIEMY BPEMEHHU TaKWe€ 3aMEHBI COCPEAOTOUEHBI B MpuMeMOpanHoM ydacTke AlID. Dtu 3ameHsbI
HanpAMYIo BIUsAOT Ha e auar AII® ¢ noBepXxHOCTH KJIeTOUYHONU MeMOpaHbl B OMOJIOTMUECKHE KHUIKOCTH
U Ha BHYTPUKJIETOUHBIN TPAHCIOPT (PepPMEHTA, YTO MOXKET BBI3BIBATH MATOJIOTUH (IIOYe4Has TyOyispHas
areHe3us). AHaJIU3 MOJHOW KapTHHBI NOMUMOP(HBIX caiiToB reHa AII® B Oyaymiem MO3BOJIUT y4ecTb
MHOTHe 0ocobeHHOCTH QyHKIMOHUpoBaHus AIID B opranu3Me KakJJoro OT/eJIbHOTO MallieHTa U BBIOpaTh
NpaBUJIbHbBIE MEPHI B JICUCHUH U IPOPHUIAKTHKE CBI3aHHBIX C (DEPMEHTOM MaTOJIOTHii, YTO CTAHET BaXKHBIM
11aroM B UHAWBUIAYAJIbHON MEAUIIMHE.

ANGIOTENSIN-CONVERTING ENZYME MOLECULAR POLYMORPHISM IN NORMAL
CONDITIONS AND AT PATHOLOGY

Saveliev M.IL., Kost O.A.
Chemistry Faculty, M.V. Lomonosov Moscow State University, Moscow

Angiotensin-converting enzyme (ACE) is a zinc-dependent peptidyl dipeptidase which consists of
two homologous domains within one polypeptide chain and participates in blood pressure regulation,
inflammation, reproductive function, etc. ACE functioning in human organism is regulated by a lot of
factors and particularly by ACE gene polymorphism. The majority of detected polymorphic sites of ACE
gene including insertion/deletion (I/D) polymorphism is located in its introns and seems to control the
expression of ACE gene. Quantitative trait effect for many of these sites is additive; they have a strong
linkage disequilibrium between them as well. This shows a reason to use a group of cladistic methods based
on polymorphic sites-based haplotype building and haplotype group analysis both in normal conditions
and at pathology (such as hypertension, acute myocardial infarction, diabetic nephropathy, Alzheimer
disease, etc). Moreover, quantitative trait loci linked with ACE level but located out of chromosome that
consists ACE gene are decribed. Polymorphic sites located in exons of ACE gene and directly influencing
the structure of ACE globule are also described, almost all substitutions taking place in juxtamembrane
(“stalk’) region of ACE molecule. These substitutions influence on ACE shedding from cell membrane to
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biological fluids and on intracellular enzyme trafficking, that, in turn, may cause pathology such as renal
tubular dysgenesis. Analysis of the full spectrum of ACE gene polymorphic sites would enable to take into
account all peculiarities of ACE functioning in the organism of certain patient and help to choose the right
treatment and precaution measures at ACE-related pathologies.

COBPEMEHHBIE BO3MOKHOCTHU IMTPOT'HO3UPOBAHUS HEBJIATOIIPUATHBIX
NCXO0A0B B HEOTJIOXKHOU KAPAUOJIOT A

3areiimukoB JILA.. EBnokumoBa ML.A.

QI'Y «Yuebno-nayunvii meouyunckuii yenmpy Ynpasnenus oenamu Ilpesuoenma P,
Mocksa, yn. Tumowenxo, 21

[Tporuno3upoBanue TedeHus 3a001€BaHMsI, 0COOEHHO B OCTPOM €ro CTaJuH, SBJISETCS BaXKHOU YaCThIO
quarHoctuyeckoro mporecca. IIpu oneHke cocTosHUst OOJBHOIO C OCTPHIM KOPOHAPHBIM CHHIPOMOM
B OCHOBHOM HCIOJIB3YIOTCs IIKaybl oueHKH pucka ociokHeHnid GRACE u TIMI. Onu ocHoBaHbl Ha
BBISIBICHHH y OOJIBHOIO HECKOJIBKMX HauOojee 3HaYMMBIX MApKEPOB pUCKA HEOJAronpUATHOIO MCXOJa.
I'maBHBIM IPENMYIIIECTBOM 3TUX LKA SIBJISIETCS IPOCTOTA IPUMEHEHMSL. B TO 3x€ Bpems1, Ipeicka3areabHast
LIEHHOCTh TAaKUX pacuyeToB OTHOCHUTEIbHO HEBbICOKAa. Kpome Toro, 3HauUTEIbHOE KOJIMYECTBO
MPOrHOCTUYECKH 3HAYUMBIX (PAaKTOPOB, U3BECTHBIX HA CETOJHSIIHMM JIeHb, B 3TH ILIKaJbl HE BXOAUT. B
HaIlleM UCCIIeI0BaHnt Y 272 00NbHBIX, IepeHecmx oooctperne MbC ynanock npoaeMoHCTpUpOBaTh, 4TO
JIOTIOJTHUTENbHY0 MH(POPMALIMIO O BEPOATHOCTU HEOJIAronpUATHOIO MCXO/a JAaeT ONpe/eieHUEe YPOBHS
MO3rOBOT0 HaTpuypeTrueckoro nentuia u nucraruna C. [Ipu atoM nocnennuit odnagaer npeackasyromnen
IIEHHOCTBIO y OOJIBHBIX ¢ cOXpaHHOU (ykiueil mouek. Kpome Toro, Ha TeueHne 3a00sIeBaHMs OKa3bIBAeT
BIIMSIHUE JIEUEHHUE, MPOBEACHHOE B CTAllMOHApe, HAJIWYHE IMPHU3HAKOB COKPATUTENBHOU IUCQYHKIHH
MHUOKap/a, TeHeTndeckue (Hakrtopsl U T.I. Takum 00pa3oM, MMEETCsl HACTOSTEIbHAass HEOOXOJMMOCTh B
CO3/1aHUHU MOJeJIeH MpeicKa3aHus pucKa HeOIaronpUsATHOTO NCX0/1a, OCHOBAHHBIX Ha yU€Te CYIIECTBEHHO
Oounbliero yncia GakTopoB, YTO AOJIKHO MPUBECTH K YIYUIIECHHUIO IPEICKa3aHMs.

CURRENT OPPORTUNITIES OF UNFAVORABLE OUTCOME PREDICTION IN
EMERGENCY CARDIOLOGY

Zateyshchikov D.A., Evdokimova M.A.
FSI «Educational scientific medical centre” of the General management department of the President of
Russian Federation, Timoshenko str. 21, Moscow

Prognosis assessment of the course of disease is an important part of diagnostic process, especially
when concerns it’s acute phase. GRACE or TIMI scales based on some of the most significant risk markers
of unfavorable outcome are usually used for risk evaluation in patients with acute coronary syndrome. The
main advantage of this approach is that the scales are very easy to use. But the predicting power of that
estimation is rather low. In addition a lot of currently known predictors aren’t included in the scales. We
followed 272 patients admitted to hospital due to acute coronary syndrome. Brain natriuretic peptide and
cistatin C levels occurred to give additional prognostic information. The latter predicted clinical outcomes
in patients with intact renal function. The in-hospital treatment, myocardial systolic dysfunction, genetic
factors etc also were associated with the course of the disease. Thus, the development of new multifactorial
models for risk evaluation is in great demand. Including significantly more number of the prognostic
factors is to improve the prediction value of such models.
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INOJTYYEHUE PEKOMBUHAHTHOI'O IITAMMA B. SUBTILIS - ITPOAYHOEHTA
BBICOKOAKTUBHOM B-MAHHAHA3BI

Anoxuna E.I1., Yepemymkuna U.B., Kopueesa O.C.
T'OYBIIO «Boponescckas [ocyoapcmeeHHaAsi MeXHON02UYECKAsi AKademMusiy,
394000 2. Boponeoic, np. Pesonroyuu 19

B nHacrosmiee Bpems ormedeH uHTepec K f-mannanazam (EC 3.2.1.78) — dpepMeHTam, pacierisironimm
MaHHaHbBI — MMOJIMCAXAPUIBI TEMHUIIEIUTIONO3HON (QPAKIINH KIETOYHOU CTEHKU PACTEHUH.

-ManHaHa3bl MUPOKO HCIIONB3YIOT AJISi MOMYYEHUS BBICOKOKAYECTBEHHOW Oymaru, pacTBOPHUMOIO
ko(pe, KOMOMKOPMOB M HEKOTOPBIX IPYTHX MPOAYKTOB. Hamboliee akTyaabHBIM HAIPABICHHEM SIBIISICTCS
NpUMEHEHHEe [(-MaHHaHa3bl JJI1 THAPOJIU3a MAaHHAHOB C IIENBIO0 TMOJNyYEHHs MaHHO3BI, OOnanaroreit
UMMYHOTPOITHBIM U TPEONOTUYECKUM JICHCTBUEM.

CnocoOHOCTh K OMOCHHTE3Yy [-MaHHaHa3bl OOHApYXKEHA y PA3NUYHBIX MUKPOOPTaHU3MOB, OIJHAKO
U3BECTHBIC TIPOIYLIEHTHl XapaKTEPU3YIOTCSl HEIOCTATOYHON aKTUBHOCTHIO. C IIENbI0 YBETUUEHUS YPOBHS
MPOAYKIIMU TIeeBOro (epMeHTa IMpoBeaeHa reHeTudeckas moaudukamus Oakrtepuii Bacillus subtilis
- mpoayueHTa B-maHHaHa3bl. [eH, kogupyrommii -manHanasy B. subtilis 168, kmoHupoBaH B BEKTOp
pBlueScript KS (+) Bmecte ¢ pazmuunbivu ipomoTtopamu: PST u XylA. IleneBoit TeH skcnpeccupoBaH
B Kierkax B. subtilis. Jns ompenenenuss Hanbonee 3(pekTHBHOrO MpoMOTOpa OIEHMBAIH YpPOBEHb
JKCIIPECCHH TeHa [B-MaHHaHa3bl 0 AKTUBHOCTU (pepMEeHTa B MHUTATEILHON cpesie. YCTaHOBIEHO, YTO JIJIs
o0ecriedyeHnsT MaKCUMaJIbHOTO CHHTE3a IIeNIEBOro (hepMeHTa ONTHUMAIBHBIA MEPUOJ KyJIbTUBUPOBAHUS
PEKOMOWHAHTHOTO IIITaMMa COCTaBIIsIeT 24 4, TeMrieparypa KyabTuBUpoBaHus 35°C 1 HCXOMHOE 3HAYCHUE
pH cpenst 7.0.

AKTHUBHOCTH [J-MaHHaHa3bl peKOMOWHAHTHOTO mTamma B 15-20 pa3 npesbliana ypoBeHb aKTUBHOCTH
HATUBHOTO TPOIYLIEHTA.

Paboma evinonnsemcs ¢ pamxax HUOKP no npoecpamme Y.M.H UK. (I'K No 7472 p/10212 om
29.01.2010 2.) u @LII «Hayunvle u nayuno-nedazocuieckue kaopwvl unHosayuonnou Poccuuy» na 2009-
2013 20061y ('K Ne [11074 om 31.05.2010 2.).

GETTING A RECOMBINANT STRAIN OF B. SUBTILIS - PRODUCER OF HIGHLY ACTIVE
B-MANNANASE

Anokhina E.P., Cheremushkina I.V., Korneeva O.S.
Voronezh State Technological Academy, 19, Revolution Avenue, 394000

Atthe present time interest to f-mannanase (EC 3.2.1.78) - enzyme that breaks mannans - polysaccharides
gemicellulose fraction of the cell wall of plants, is marked.

B-Mannanase are used widely to produce high-quality paper, instant coffee, feed and other products.
The most relevant trend is the use of B-mannanase for hydrolysis to produce mannose having immunotropic
and prebiotic effect.

The ability for the biosynthesis of B-mannanase was found in various microorganisms, but the well-
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known producers are characterized by lack of activity. In order to increase the production levels of the
target enzyme genetic modification the bacteria Bacillus subtilis - producer of B-mannanase was carried
out. The gene encoding f-mannanase B. subtilis 168 was cloned into the vector pBlueScript KS (+) together
with various promoters: PST and XylA. Target gene was expressed in cells of B. subtilis. To determine
the most effective promoter was defined the level of gene expression f-mannanase by enzyme activity in
the culture medium. It was established that in order to maximize the synthesis of the target enzyme the
optimum period of cultivation of the recombinant strain was 24 h, the cultivation temperature of 35 ° C
and the initial value of pH 7.0.

The activity of f-mannanase by recombinant strain is 15-20 times higher than the activity of the native
producer.

Work is performed under the research program UMNIK (SC Ne 7472 r/10212 from 29.01.2010) and the
Federal Program “Research and scientific-pedagogical staff for Innovative Russia for 2009-2013 “(SC
number P1074 from 31.05.2010).

PABPABOTKA BUOTEXHOJIOI'MK MAHHO3OCOAEPKAIIUX 'NIAPOJIM3ATOB U UX
ITPAKTUYECKOE IPUMEHEHUE

Yepemymkuna U.B., Kopueesa O.C.
T'OYBIIO «Boponescckas [ ocyoapcmeeHHas MexHON02UYeCcKas akademusiy,

394000 2. Boponesrc, np. Pegonroyuu 19

B HacTosiee BpeMsi U3yueHUIO MPEOMOTUYECKOTO ACMCTBUS OJIMTOCAXapuOB yIeNseTcs OoJbllioe ®
BHMUMaHMe. K TakuMm onurocaxapujam OTHOCSTCS MaHHOOJIUTOCaXapuibl M MPOAYKT UX THAPOJIA3A —
MOHOCaxXapuJl MaHHO3A.

B uucrom Busle MaHHO3a MPAKTUYECKU HE BCTPEUAETCS B MUIIEBBIX MPOAYKTaX, a MPUCYTCTBYET B
BHUJIE TOMOIEHHBIX WM TE€TEPOrCHHBIX IOJMCAXAPHUIOB, KOTOPbIE HE THUAPOIU3YIOTCA KHCIOTaMU M
dbepMeHTaMU JKeTyIOYHO-KHUIIIEYHOTO TpakTa uenoBeka. OIHUM U3 CHOCOOOB TOMYYEHUS MaHHO3BI
ABJIsieTCs pepMEHTATUBHAS 1€CTPYKIIHS TPYAHOTUIPOIU3YEMBbIX MAHHAHOB KJIETOUYHBIX CTEHOK PACTEHUH.

OnTumuszanusi ycloBUM (EpMEHTATMBHOTO THIPOJIHM3a MAHHAHOB I[I03BOJIMJIA YCTAaHOBHTH, YTO
paloHaJbHBIMU TIapaMeTpamMH Ipoliecca TUAPONU3a SBJISIOTCA: JO03MpPOBKa [3-MaHHaHa3bl 15 en/r
temneparypa 60 °C, pH 4,5, nponomxkurensHocts 3,5-4 yaca. [Ipu Takux yciaoBHUSIX CTENEHb I'MAPOIIN3a
MaHHaHOB jocturana 92-95 %.

Onenka npeOMOTHYECKON aKTUBHOCTU in Vitro BBISBHIA TEHICHIMIO IOJIOKUTEIHHOTO BIUSHUS
Pa3IMYHON KOHIIEHTPAIIMM MaHHO30COIePKAIINX THAPOIM3ATOB Ha POCT OM(pUI00aKTepUH.

B pe3ynbrare mpoBEACHHBIX HCCIEIOBAHUN MO KOPPEKIHUU JKCIEPUMEHTAIBHOTO AUCOM03a ObUIH
MOJIyYEHBl JIaHHBIE, KOTOPbIE CBUJECTENIHLCTBYIOT O TOM, YTO MaHHO3a CIOCOOCTBYET BOCCTaHOBJICHHUIO
COCTaBa U YHUCICHHOCTU WHIUTCHHOW KUIICYHOW MHUKPOMIOPHI OMBITHBIX YXUBOTHBIX, MPOSBISASL TEM
CaMbIM NPEOUOTHYECKYIO aKTUBHOCTD.

[IpebuoTrueckre CBOMCTBA MaHHO3BI JIETAIOT OYEBUAHONW HEOOXOAMMOCThH €€ BKIIOUYCHHUS B COCTaB
OMOJIOrMYeCKH aKTUBHBIX T0OOABOK U (PYHKIIMOHAIbHBIX IPOAYKTOB ITUTAHMUSL.

Paboma evinonnsemcsa 6 pamkax edepanvnol yenesol npocpammul «Hayunvie u HayuyHo-

neoazozuveckue kaopwvl unHosayuouro Poccuu na 2009-2013 200v1», eocyoapcmeennuiti konmpakm Ne
111074.
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DEVELOPMENT OF THE MANNOSE-CONTAINING HYDROLYSATES BIOTECHNOLOGY
AND THEIR PRACTICAL APPLICATION

Cheremushkina 1.V., Korneeva O. S.
Voronezh State Technological Academy, 19, Revolution Avenue, 394000 Voronezh, Russia

Currently, the study of prebiotic oligosaccharides is paid much attention. These oligosaccharides of a
such kind are mannose-containing polisaccharides and the product of their hydrolysis - a monosaccharide
mannose.

In its pure form mannose practically does not occur in foods and is presented as a homogeneous or
heterogeneous polysaccharides, which are not hydrolyzed by acids and enzymes of the gastrointestinal
tract of human. One of ways to get an enzymatic degradation of mannose-containing polysaccharides of
plant cell walls. Optimization of conditions for enzymatic hydrolysis of mannans revealed that the rational
parameters of hydrolysis are B-mannanase dosage - 15 units / g, temperature 60 ° C, pH 4.5, the duration
of hydrolisis 3,5-4 hours. Under such conditions, the degree of hydrolysis of mannans reached 92-95%.

Evaluation of the prebiotic activity in vitro revealed a trend of positive influence of various concentrations
mannose-containing hydrolysates on the growth of bifidobacteria.

The studies of the correction of experimental dysbiosis were obtained, which showed that mannose
contributes to the restoration of the population is indigenous and intestinal microflora of experimental
animals, showing thereby prebiotic activity.

Prebiotic properties of the mannose makes evident the need for its inclusion in the composition of
dietary supplements and functional foods.

Work is performed under the federal program «Research and scientific-pedagogical staffs for innovation
Russia» in 2009-2013, the state contract number P1074.

MOJYYEHHME, CBOVICTBA U TIPUMEHEHHUE L-®EHWJIAJIAHUH-AMMOHMIA-JTUA3BI B
TEXHOJIOTUHA IMTPOAYKTOB CIIEHUAJIBHOT'O HABHAYEHU A

Bbaouu O0.0., IIpocexoB A.1O.
1OV BIIO «Kemeposckuti mexHoio2u4ecKull UHCMUmym nuuiesou npoMuluLleHHOCIUY,
650056, 2. Kemeposo, 0-p. Cmpoumeneii, 0.47

L-dennnanannn-ammonnii-mnasa (K® 4.3.1.5) katanuzupyet peakiuo 00paTuMoro 1e3aMUHIPOBAHUS
AMUHOKUCIIOTHI L-peHunasanud 10 TpaHC-KOPUYHON U ammuaka. DepMeHT MpeiCTaBlsIeT WHTEPEC B
KaueCTBE TEPANEeBTHUYECKOTO CPEACTBA IUIs JICUCHUS (PEHUIIKETOHYPHUH, MOXKET OBITh HCIIOJNB30BaH Kak
JUTSL TIPSIMOM Tepanuu (peHUIKETOHYpPUH, TaK U AJISl IPOU3BOACTBA MOTHOLEHHBIX MPOAYKTOB MUTAHUS HE
copepkanmx GeHunnanaHuH. Kpome MeIUIMHCKOTO MpUMEHEHHsT (PePMEHT MOXKET OBITh MCIIOJB30BaH B
OMOTEXHOJIOTUH JJIsi MPOU3BOACTBa L-peHnnanannna u3 TpaHc-KOPUIHONU KUCIIOTHI.

Lenb paboTHI — MONTyueHNe, CBOMCTBA U TpuMeHeHHe L-heHnnanannH-aMMOHUNA-ITNA3bI B TEXHOJIOTUU
MPOAYKTOB CIIEUATLHOTO HA3HAUYEHHS.

TI'en pal, xomupyrommii L-pennnananua-ammonuii-mnazy Rhodosporidium toruloides (GenBank:
X12702.1), mocnenoBareabHOCTh KOTOPOTO Oblla  ONTHUMH3WPOBAaHA, KIOHHPOBAaH B  COCTaB
sKkcripeccupyroniero Bekropa pET28a. B pesynbrate onTUMU3AIMU AKCIPECCHUU, TMPOBOIMBILIEHCS
Mo TpeM MapamerpaMm (TUIN HHIYKTOpa, BpeMs HMHIYKIUU U TemIepaTypa WHAYKIHH) ObUI MOTy4YeH
MITaMM-TIPOAYIEHT pekoMOuMHaHTHOro Oenka L-deHmnanaHuH-aMMOHMIA-THA36l C  MaKCHMaJIbHOM
MPOAYKTUBHOCTBHIO. AHANMU3 KJIETOYHBIX (pakiuil MO3BOJISET 3aKIIOUUTh, YTO OENIOK MPaKTUYECKU
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MOJIHOCTBIO Haxonutcst B pacTBopumoin (opme. bemox PAL-His addextuBHo cBszpiBaercs ¢ Ni-NTA
COpPOEHTOM U ITIOUPYETCs UMHIA30JI0M.

Konuenrpanuio Genka ompenesnsnu cnekrpodoromerpudecku npu A, . Coornomenne A /A
npenapara coctaBuio 0,67, yto coorBeTcTBYeT 12,8% npumeceit HyKJIenHOBBIX KUCIOT. 1o pe3ynbsratam
M3MEpPEeHMI KOHIIEHTpanus Oenka B mpemapare coctaBuwia 13 mr/mu. Ha ocHOBaHMHM 3TOrO0 MOXHO
3aKIIIOYUTh, YTO BBIXOJI LI€JIEBOr0 OeJKa MpHU OAHOCTAIUHHON ouucTke coctaiseT ~ 130 mr/n. Cpeanss
yaenbHas akTUBHOCTH pepmeHTa paBHa 0,237 ex/mr.

PREPARATION, PROPERTIES AND APPLICATIONS OF L-PHENYLALANINE-AMMONIA-
LYASE IN TECHNOLOGY PRODUCTS FOR SPECIAL PURPOSES

Babich O.0., Prosekov A.Y.
Kemerovo Technological Institute of Food Industry *, 650056, Kemerovo, Blvd. Builders, 47

L-phenylalanine-ammonium lyase (EC 4.3.1.5) catalyzes the reaction of the reversible deamination of
the amino acid L-phenylalanine to trans-cinnamic and ammonia. The enzyme is of interest as a therapeutic
agent for phenylketonuria, can be used to direct therapy of phenylketonuria and for the production of high-
grade food products do not contain phenylalanine. In addition to medical use of the enzyme can be used in
biotechnology for the production of L-phenylalanine from trans-cinnamic acid.

The purpose of work - Preparation, properties and application of L-phenylalanine-ammonia-lyase in
technology products for special purposes.

Gene pal, encoding L-phenylalanine-ammonium lyase Rhodosporidium toruloides (GenBank:
X12702.1), the sequence of which has been optimized, cloned into the expression vector pET28a. The
optimization of expression, held on three parameters (type of inducer, the induction time and temperature
of induction) was obtained by the producer strain of recombinant protein L-phenylalanine-ammonium
lyase with maximum productivity. Analysis of cell fractions suggests that the protein is almost entirely in
soluble form. PAL-His protein efficiently binds to Ni-NTA adsorbent and eluted with imidazole.

Protein concentration was determined spectrophotometrically at A280. A280/A260 ratio of the drug
was 0.67, which corresponds to 12.8% impurities of nucleic acids. The results of measurements of protein
concentration in the product was 13 mg / ml. Based on this we can conclude that the yield of target protein
in a single-stage treatment is about 130 mg / liter. The average specific activity of the enzyme is 0.237 U
/ mg.
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IINTAHAPHBIE AMIIEPOMETPUYECKHUE CEHCOPbBI HA OCHOBE HAHOYACTHAI]
JANOKCHUIA MAPTAHIIA 1 XOJIMHOKCHUAA3BI IJI1 AHAJIM3A XOJIMHIOCTEPA3 1 UX
HUHI'MBUTOPOB

[Jonuosa E.AL, Curonaesa JI.B'., ITunmun A.I'2.,Epemenko A.B3., Kypouxkun U.H'.
MIY umenu M.B. Jlomonocosa, xumuueckuil ¢pakynomem

119991, . Mockea, Jlenunckue eopwi 1/3

2 HUI] Dxronoeuueckoti bezonacnocmu PAH

197110, e. Canxkm-Ilemepoype, yi. Kopnycnas, 0.18.

3 Unemumym ¢usuxo-xumuyecxoii ouonoeuu um. A.H. benoszepockozo

MI'Y umenu M.B.Jlomonocosa,

119992, Mockea, Jlenunckue eopwi 0. 1, cmp. 40

Pazpabotan miuaHapHBIi aMIIEpOMETPUUYECKUI CEHCOP Ui aHajIM3a XOJUHA, aKTUBHOCTH (PEPMEHTOB
XOJIMHACTepa3 U WX HMHrUOUTOpPOB. [[ns GopmupoBaHHS MEIUATOPHOTO MEPOKCH]I-4yBCTBUTEIHHOTO
MOKPBITUSL CEHCOpa MCIIONB30BaH BOJIHBIA 30JIb HAHOYACTHUI[ AMOKCHIA MapraHua. PazpaGoran meton
MOJTy4eHUs CTAOUILHOTO 3015, TPOBEEHA €T0 XapaKTePUCTHKA METOJaMU IIPOCBEUMBAIOIIEH AIEKTPOHHON
¥ aTOMHO-CHJIOBOM MHUKPOCKOITUH, CIEKTPO(POTOMEPUH M KBA3UYIIPYTOr0 AMHAMHUYECKOTO CBETOPACCESHbSL.
JIuHeHHBIA Uana3oH rpayMpoBOYHOM 3aBUCUMOCTH 110 H, O, moTy4eHHOM NpK IIOMOIIM pa3pabOoTaHHOTO
ceHcopa, cocraBui 3.7x10® - 10* M, npenen obuapyxkenus 3.7x10*M (3c), gyBcTBUTEIBHOCTL 377
MA/(Mxcm?). Ha 6a3e mepOKCHA-4yBCTBUTEIBHOTO CIIOSI C HCIOJB30BAHUEM TEXHOJOTHU TOCIOMHOTO
HAHECEHUS TOJUAJIEKTPOIUTOB Pa3pabOTaH CEHCOp Ha OCHOBE XONMHOKCHAA3bl. JIMHEWHBIN auana3oH
IpagyupOBOYHON 3aBUCHMOCTH 110 XOauHY cocTtaBmi 3.0x107-1.0x10* M, npenen oonapysxenus 4.0x10-
"M (30), uyBcTBUTENBHOCTE S9MA/(Mxcm?). HccnenoBana omepaidoHHas CTaOWIBHOCTD, BIUSHHE
YCIIOBUN M3MEpEHUH, a TakKe OCHOBHBIX HHTEP(EPEHTOB OHUOIOTMYECKHUX >KUIKOCTEH M TSHKENBIX
METaJIOB, Ha paboTry ceHcopa. [Ipexen oOHapyxeHUsT pepMeHTa Oy TUPIIXOIMHICTEPA3bl, MTOTYICHHBII
C HCIOJb30BaHMEM [TaHHOTO ceHcopa, coctaBwia 5-107°M, nuama3oHbl OOHAPYKEHHS HHTHOMTOPOB
XONmuHACTepa3 (auasuHoHa u xjoprepudoca) cocrasmwmm 0,6-1,3 HM u 0,1-0,4 HM COOTBETCTBEHHO.
[Toxazana BO3MOXKHOCTH HCIOJB30BaHHS pa3pabOTAaHHOTO CeHcopa ISl OMpeleeHHUs aKTUBHOCTHU
(epMEHTOB XOJIMHACTEPA3 U KOHIEHTPAIIMHA UX HHTHOUTOPOB HKOJIOTUIECKUX 00pa3Iax.

SCREEN-PRINTED CARBON ELECTRODE FOR ANALYSIS OF CHOLINESTERASES AND
THEIR INHIBITORS BASED ON MNO, NANOPARTICLES AND CHOLINE OXIDASE

Dontsova E.AlL, Sogolaeva L.V!, Pilip A.G%., Eremenko A.V3., Kurochkin I.N'.
'Department of Chemistry, M. V. Lomonosov Moscow State University

119991 Leninskie Gory 1/3, Moscow, Russia

2St. Petersburg Scientific Research Center for Ecological Safety

197110 Korpusnaya st. 18, St. Petersburg, Russia

SA.N. Belozersky Institute of Physico-Chemical Biology, Moscow State University
119991 Leninskie gory 1/40, Moscow, Russia

An amperometric biosensor for the determination of choline, activity of choline esterases and their
inhibitors using a screen printed carbon electrode is reported. The electrode material was blanket modified
with manganese dioxide nanoparticles layer for H O, detection. A method for obtaining a stable sol was
developed. Nanoparticles were characterized by transmission electron and atomic force microscopy,
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spectrophotometry and quasi-elastic dynamic light scattering. The sensor showed linear range of H,, anged
o 3-7%107% - 10* M, the detection limit was 3.7x10*M (3c), sensitivity 377 mA/(Mxcm?) Choline oxidase
was incorporated in an interpolyelectrolyte nanofilm using layer-by-layer technique on the developed
hydrogen peroxide sensitive surface. The sensor exhibited a linear increase of the amperometric signal
at the concentration of choline ranging from 3.0x107 to 1.0x10* M, with a detection limit (evaluated
as 30) of 3.0x107M and a sensitivity of 59 mA M-cm™? under optimized conditions. Interferences from
redox species and heavy metals, presented in the blood and in the environmental sample matrixes,
consequently, were additionally investigated. Cholinesterase assay showed a detection limit of 5.0x10-"*M
for buturylcholinesterase detection. The range of inhibitor’s detection obtained using developed sensor
were 0.6-1.3 nM for diazinon and 0.1-0.4 nM for chlorpyriphos. So, the ability to use developed sensors
for cholinesterase assay and their inhibitors detection in ecological samples was shown.

BHYTPUKJIIETOYHAA AMMHOAILMJIA3ZA ESCHERICHIA COLI

Eunpemsn A. C., Apupynu I. K.
000 “BUO-XUM", 0051, PA, e. Epesan, yn. Mamuxouany, 58a/10

[lo pa3paboTanHOMYy HaMH METOJy MNOJy4Y€HAa BHYTPUKICTOUHAs aMuHoanunasa Escherichia coli.
W3yudenbl HanOosee BaxkHbIE (PU3UKO-XUMUUECKUE U KAaTAIMTUUYECKUE CBOMCTBA UCCIIEyeMOTo pepMeHTa
[1].

CpaBHeHue (U3MKO-XUMHUYECKUX CBOMCTB IOJIYYEHHOTO ()epMEHTa C JIUTEPaTypHbIMU JaHHBIMU
MI0Ka3aJi0, YTO BHYTpHKIIETOUHAsi amuHoanunasa E. Coli mogoOHa yke M3y4eHHbIM aMUHOAIWIIa3aM U3
M. agilis (Szwajcer et al., 1980), Asp. oryzae (Gentzen et al., 1980, Jlobapesa u ap., 1982), I u3 mouex
ceunbu (Kordel et al., 1977), E. coli K-12 (Chibata et al., 1957), Alcaligenes dinitrificans (Nakajima N.
et al., 1990). Takke KaKk ¥ PacCCMOTPEHHBIE aMUHOAIMIa3bl UCCIIEyeMbIi (epPMEHT 00JIalaeT BHICOKOM
CTGpGOCHGL{gIﬁ)H‘-IHOCTBIO, HanOosee 3((HEeKTUBHO THIPOIN3YET IPOU3BOAHBIE METHOHNHA, AKTUBUPYETCS
nonamu Co , marubupyertcs moxa aeiicteueM SH pearentoB. [lo cBonM (hyHKIIMOHAIBLHBIM CBOMCTBAM
BHYTPHUKJIETOUHAs aMuHoanmiaza E. coli mposiBIsSET MHOTO OOLIMX YepT C aMHUHOALMIA3aMU Pa3HbIX
MUKpoopranu3MoB. ComnocraBiieHue NOJIYYEHHBIX HAaMHM J@HHBIX O CyOCTparHON CHelU(pUUYHOCTH
BHYTPHUKJIETOYHON aMUHOAIMIa3bl £. coli n anuiia3 MUKpOOHOTO M 5KHBOTHOTO IPOUCXO0KICHHSI TOKA3bIBACT,
YTO HU3YYEHHBIH (EepMEHT MO CBOEM KaTaJUTHYECKON aKTUBHOCTH OJM30K K JPYIrMM MHKPOOHBIM
depmenTam (Hanpumep, U3 Asp. oryzae) U 3HAUUTEIBHO MPEBOCXOJUT aMUHOALMIIA3y | U3 TIOYEeK CBUHBU
1o HaboOpy TUAPONIU3YEMBbIX CyOCTPAaTOB M OTHOCHUTEIBHBIM CKOPOCTAM HX Tuaponusa. CyliecTBEeHHOMN
0COOCHHOCTBIO BHYTPUKJIETOUYHON amMHHOauuiassl E. coli aBnseTcst cnocOOHOCTh (pepMEeHTa C BBICOKOM
CKOPOCTbBIO THPOJIN30BaTh AlleTUINPOU3BOIHbIE TU3MHA U OPHUTHHA.

1. Enpemsin A. C., Apupynu I. K. Te3. goxi. Ha V Mock. Mexna. Konrpecce “buorexnomnorus:
COCTOSIHUE M MEPCIEKTUBBI pa3BuTus , ¢. 128, M., 16-20 mapta 2009r.
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INTRACELLULAR AMINOACYLASE ESCHERICHIA COLI

Yepremyan H.S., Artsruni G.K.
“BIO-CHIM” Ltd., 58a/10 Mamikonyants St., 0051 Yerevan, Armenia

Intracellular aminoacylase of Escherichia coli is obtained by method, we had developed. The most
important physico-chemical and catalytic properties of investigated ferment are studied [1].

Comparision of physico-chemical properties of obtained ferment with data from literature showed, that
Intracellular aminoacylase of E. coli is similar to investigated aminoacylases from M. agilis (Szwajcer et
al., 1980), Asp. oryzae (Gentzen et al., 1980, Lobareva et al., 1982), I from pig kidney (Kordel et al., 1977),
E. Coli K-12 (Chibata et al., 1957), Alcaligenes dinitrificans (Nakajima N. et al., 1990). Similar to above-
mentioned aminoacylases, investigated ferrzl}ent possess high stereospecificity, more effectively hydrolyses
methionine derivatives, activates with Co 1ions, inhibits under SH reagents. Intracellular aminoacylase
of E. coli with it’s functional properties also manifests a lot of overall features with aminoacylases from
different microorganisms. Comparison of our obtained data about substrate specificity of intracellular
aminoacylase of E. coli and acylases with microbial and animal origin shows, that the investigated ferment
with it’s catalytic activity is similar to other microbial ferments (e.g. from Asp. oryzae) and significantly
surpasses the aminoacylase I from pig kidney by suite of hydrolyzing substrates and comparative speeds
of hydrolyzing. The essential peculiarity of intracellular aminoacylase of E. coli is the ability of ferment to
hydrolyse acetyle derivatives of lysine and ornithine with high speed.

1. Yepremyan H.S., Artsruni G.K. Proceedings of Abstracts at the V Moscow International Congress
“Biotechnology: state of the art and prospects of development”, p. 128, M., March 16-20, 2009

OCOBEHHOCTH KUHETHYECKOI'O TIOBEJAEHUSA BAKTEPUOJIUTUYECKHUX
HAHO3UMOB /U1 JEYEHU A 3ABOJIEBAHUM, BISLIBAEMBIX 30JIOTUCTBHIM
CTA®UJITOKOKKOM

®duaarosa JL.IO'., lmagnaun AK'., Kadanos A.B%, Kiasiuko H.JIL.!

" Xumuueckuit paxynomem MI'Y umenu M.B. Jlomonocosa, kagheopa xumuueckou suzumonozuu, 119991,
Mocxkesa, Bopobveswi eopwt, 1-11,

’Durham Research Center 1036, 985830 Nebraska Medical Center,

Omaha, NE 68198-5830, U.S.A.

30J10TUCTBIN CTa(PUIOKOKK SIBISIETCS BO30OYIWTENEM OIACHBIX 3a00JeBaHH BHYTPEHHUX OPraHOB,
KOKHBIX TIOKPOBOB U ropiia. JleueHne aHTHOMOTHKAMU TePSIET CBOIO aKTyaJIbHOCTh, Tak Kak 90% mramMmmMoB
30JI0TUCTOTO CTAPUIOKOKKA K HUM YCTOMUMBBI. AJIEKBAaTHON 3aMEHOM aHTHOUOTHKAM SIBJISTFOTCST (DEPMEHTHI
6akreprodaros, MpoAyLUPYyEMble UIMU B IPOIECCE JKU3HEHHOTO IUKIa. M3ydaemblii B 1aHHOW paborte
depment LysK criocoben nu3upoBats kieTku Staphylococcus aureus, B TOM UHCIe IITaMMbl, Pe3UCTEHTHBIE
K METHIMJUIMHY U BaHKOMHLUHY. OCHOBHOW MTPOOIeMOil, OrpaHUYMBAIOICH HCIIOIB30BAHNE B METUIIMHE
depmenta LysK, sBisercst ero Hu3kas ctabmibHOCTHh Tpu xpaHeHuu. s pepmenta LysK meromamu
KAHETHYECKUX HU3MEPEHHH, CeITUMEHTAIluH, >JIeKTpodope3a YCTAaHOBICHO HAIUYHE arperamoHHOTO
Mexann3zMa uHaktuBanuu npu 20 - 40°C, pH 6 — 9, xonnentpanuu LysK 0.05-0.5 mr/min (ycmoBust
UCTIBITAHUSI U XpaHeHUs (PepMEeHTHBIX npenapatoB). OCHOBHOHW 3amaueil pabOTHI ObLTA CTAOWITH3AIIHS
dbepMeHTa B 3THX YCIOBHSIX.

W3 HU3KOMOJIEKYISPHBIX 100aBOK cTaOMIM3Upyolee aeiicTBre (yBenuuenue crabuiabHoctd B 50-100
pa3) OKa3bIBAIM HU3KOMOJIEKYJISIPHBIE MTOTHOIBI ([IULEPUH, cCaXapo3a) B BLICOKUX KOHIEHTPALIUAX U KATHOH
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Kanplusl. Brimtouenue depmMeHTa B KOMIUICKCHI ¢ MOJTMKATHOHOM (TonuopeH, 5 — 10 x/la) nmpuBoauio k
YBEJIMYEHUIO CTAaOMIBLHOCTH. J{J1s yBeTMUeHUs Yrcia JIeKTPOCTAaTHIECKUX KOHTAKTOB MOJIEKYI (hepMeHTa
U MojauOpeHa, OTPUIATENbHBIN 3apsan Mojiekyas!l LysK yBenwmuwmnn mytem MoanUKanuyd aMHHOTPYIII
depMeHTa SHTapHBIM aHTUAPHIOM. KomuuecTBO OTpHUIIATENBHBIX 3apsAA0B HA MOBEPXHOCTU MOJIEKYJIbI
(depMeHTa MEHsUIH, TOJTydasi TIPOU3BOJHbBIE C PA3JIMYHON CTENEHbI0 MomuduKanuu. Bapsupys creneHsb
mMoaudukanuu Mosaekynbl LysK ssHTapHBIM aHTUIPUIOM U MOJISIPHOE COOTHOILICHHE MOIMOpEeH/(pepMeHT,
YAAJ0Ch TOOUTHCS YMEHBIICHHUS KOHCTAaHT MHAKTUBALIMHU BTOpOTo nopsaka B 100 pas.
Pabora Beinonnena npu nopaep:xke Munoopuayku PO (Horosop Nel1.G34.31.0004).

PECULIATIRIES OF KINETIC BEHAVIOUR OF BAKTERIOLYTIC NANOZYMES
INTENDED FOR TREATMENT OF THE DISEASES CAUSED BY STAPHYLOCCOCCUS
AUREUS

Filatova L.Yu'., Gladilin A.K'., Kabanov A.V2,, Klyachko N.L'.

M. V. Lomonosov Moscow State University, faculty of chemistry, department of chemical enzymology,
119991, Moscow, Vorobyovy gory, 1-11;

’Durham Research Center 1036, 985830 Nebraska Medical Center;

Omaha, NE 68198-5830, U.S.A.

Staphylococcus aureus is causative agent of many dangerous diseases of viscus, cutis and throat.
Treatment of staphylococcal diseases by antibiotics loses the effectivity due to 90% of Staphylococcus
aureus strains are resistant against them. Bacteriophages enzymes produced by them in the course of life
cycle are adequate alternative to antibiotics. Enzyme LysK is capable to destroy (lyse) Staphylococcus
aureus cell walls, including strains, resistant to methicillin and vancomycin. The main problem limiting use
of the LysK enzyme in medicine is its low stability at storage. The aim of this work was to study the enzyme
activity and stability under different conditions and elaborate effective approaches towards its stabilization.
Aggregative mechanism of the LysK inactivation at 20 - 40°C, pH 6 — 9, the LysK concentration 0.05-
0.5 mg/ml (conditions of storage and using of the enzyme) was established by kinetic measurements,
sedimentation and electrophoresis.

Low molecular additives such as low-molecular polyols (glycerol, sorbitol) in high concentrations and
calcium cation increase the LysK stability in 50-100 times. The enzyme inclusion in complexes with a
polycation (polybrene, 5 — 10 kDa) led to stability increase. To increase in number of electrostatic contacts
between the enzyme and polybrene molecules, the negative charge of the LysK molecule was increased
by modification of amino groups by amber anhydride. Quantity of negative charges on the surfaces of the
LysK molecule was changed by receiving derivatives with various degree of modification. It is possible
to achieve decreasing of the LysK inactivation second-order constants in 100 times by varying degree of
modification of the LysK molecule by amber anhydride and molar definition polybrene/enzyme.

Investigations were financially supported by Russian Ministry of Science and Education (grant
11.G34.31.0004).
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HOBBI TPOMBOJIMTUYECKHUI ATEHT ®OPTEJIN3WH: KHHETUKA AKTUBAIIUH
INJIASMUHOT'EHA 1 ®PUBPUHOJIN3A

Lyaun JILA.', Myxamertosa JI..2, Mapkuun C.C.2, Aiicuna P.B.%, 'epmikoBuy K.B.!
TUBX®D um. HM. Omanysns PAH,

“Xumuueckuii paxynomem MI'Y umenu M.B. Jlomonocosa,

3000 «Cynpal en», Mocksa, Poccust

3a py0OexoM MPOXOIUT KIMHUYECKUE UCTILITAHHS HOBBIA TPOMOOIUTUYECKUI areHT - peKOMOWHAHTHAs
crapmnoknaaza SakSTAR (STA). Ona o6pa3yet ¢ miasmuHoreHoMm (Pg) sxkBuMoONspHBIN KOMIUTEKC Pg-
STA, KOTOpBI# Mocie mpeBpaileHns B KoMIuieke mia3sMuH(Pm)-STA akTuBupyeT M30BITOK MJIa3MEHHOTO
Pg. K Hacrosmemy BpemeHu B Poccun pazpaboTaH Apyroif BapuaHT peKOMOMHAHTHOM CTa(hUIIOKHHA3KI,
Ha3BaHHBIN DoprenuznHoM (FTL), koTtopsrit oTmryaeTcs ot STA MyTaruel Tpex aHTUT€HHBIX aMUHOKHCIIOT
U BCTaBKOW KopoTkoro mentuaa Ha N-kxonme. Llenp paboTel - uccnenoBaHue Pg-akTHBaTOpHBIX U
bubpuHOTUTHYECKHX cBOMCTB FTL B cpaBHeHnu ¢ kommepdeckum npermapatom STA (15,5 kDa).

Kunetnky o6pazoBanus kommiekcoB Pm-FTL u Pm-STA u akruBanuu Pg unataktaeivu FTL u STA
U3ydajad MO0 POCTY aMUAAa3HOW aKTUBHOCTH Ha crekTpodoTtomeTrpe. OPUOPUHOIUTHYECKHE AKTHBHOCTHU
FTL u STA onpeaensiiy 1o 1Iomia M 30H Ju3uca (GuOpUHOBBIX macTuH. Kunetuky nusnca GuOprHOBBIX
W IJIa3MEHHBIX CTYCTKOB, MHIyrupoBaHHoro FTL wmmu STA, usMepsiau 1o majaeHUI0 BBICOTHI CTOJI0A
CTYCTKOB C TIOMOIIIBIO KaTeToMmeTpa npu 37°. HavanbHas ckopocTh 00pa3oBaHMs U ylelbHasi aMUIa3Has
akTUBHOCTh KoMriekca Pm-FTL Op1u Beimie (B 1,7 u 1.4 pasza, COOTBETCTBEHHO), YeM KOMILIeKca Pm-
STA. Meromom anexkTpodopesa BBISBICHO, 4TO, B oTiiune oT Pm-STA, B xo1e o0pa3oBaHus KOMIUIEKca
Pm-FTL ormemisierca kopotkuii nentuy ¢ N-koHua mosiekyiasl FTL. BeisiBaeno crumynupoBanue Pg-
aktuBaTopHbIX aktuBHOcTed W FTL, u STA ¢ pocToM KOHIIEHTpaluu pacTBopuMoro ¢uodpuHa g0 60
HM. AnHanu3 miomasneil 308 nu3uca GUOPUHOBBIX IUIACTUH, KUHETUKU JU3Kuca (PUOPHUHOBBIX CTYCTKOB,
norpyxeHsbix B 0ydep (pH 7,4), 1 mia3MeHHBIX CTYCTKOB, IMOTPY>KEHHBIX B IIa3My 4ellOBEKa, MOKa3al,
yTo TpombOonuTHueckas akTuBHOCTh FTL naentuuna aktuBHOCcTH STA. Takum 00pa3oM, HOBBIN BapuaHT
pexomMOnHaHTHOM ctadminokuHassl - FTL, HecMOTpst Ha HanU4KMe 3aMEeH TPeX aHTHUTCHHBIX aMUHOKHCIIOT
M BCTaBKM KOPOTKOTO MENTHAa Ha N-KOHIIE MOJEKYJbl, IMOJHOCTbIO HACHTUYEH KOMMEPUYECKOMY
npenapaty STA 1o y/ienbHOM aKTHBHOCTH KOMIUIEKCA C TIA3MUHOM, (PUOPUH-CIEIIM(PUIHOCTH aKTUBAIIMN
IUIa3MUHOT€HA U TPOMOOIUTHYECKOU 3 (HEKTUBHOCTH.

NEW THROMBOLYTIC AGENT FORTELYSIN: KINETICS OF PLASMINOGEN
ACTIVATION AND FIBRINOLYSIS

Gulin D.A.', Mukhametova L.1.2, Markin S.S.3, Aisina R.B.2, Gershkovich K.B.!
'The Emanuel Institute of Biochemical Physics Russian Academy of Sciences,

’The Lomonosov Moscow State University, Faculty of Chemistry,

3”SupraGen” Co. Ltd., Moscow, Russia

The clinical trials of new thrombolytic agent - recombinant staphylokinase SakSTAR (STA) are
conducted abroad. STA forms with plasminogen (Pg) an equimolar complex Pg-STA, which after conversion
into a complex plasmin (Pm)-STA activates excess of plasma Pg. By this time new variant of recombinant
staphylokinase, called Fortelysin (FTL), was elaborated in Russia. FTL differs from STA by mutation of
three antigenic amino acids and an insertion of a short peptide on the N-end. Aim of this work — study of
plasminogen-activator and fibrinolytic properties of FTL in comparison with commercial STA preparation
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(15.5 kDa).

Kinetics of formations of Pm-FTL and Pm-STA complexes and plasminogen activation by FTL and
STA were studied by rise in amidase activity on spectrophotometer. Fibrinolytic activity of FTL and STA
was determined by measuring of lysis zone square on fibrin plates. Lysis kinetics of the fibrin and plasma
clots induced by FTL or STA was measured by the fall of clots column height using a cathetometer at
37°. Initial rate of formation and specific amidase activity of Pm-FTL complex were higher (1.7 and 1.4
fold, respectively) than those of Pm-STA complex. By the method of electrophoresis it was revealed that
unlike Pm-STA, during formation of Pm-FTL complex a short peptide is removed from the N-end of FTL
molecule. The stimulation of plasminogen activation by both FTL and STA was found at increasing in
concentration of soluble fibrin up to 60 nM. The analysis of the lysis zone square on fibrin plates, lysis
kinetics of the fibrin clots, immersed in buffer (pH 7.4), and the plasma clots, immersed in human plasma,
have shown that FTL thrombolytic activity is identical to STA activity. Thus, in spite of presence of three
antigenic amino acids substitution and insertion of a short peptide on the N-term of molecule the new
variant of recombinant staphylokinase FTL is completely identical to commercial STA preparation by the
specific activity of a complex with plasmin, fibrin-specificity of plasminogen activation and thrombolytic
efficiency.

PABPABOTKA BUOPEAKTOPA JIJIAA TIOJIYYEHUA BUOJAU3EJA U3 XJIOITKOBOI'O
MACJIA

Kamb6apaaueBa M.W.. MaxcymxanoB A.A., Ilyaarosa O.M., AnumoBa b.X.
Huemumym muxpoodouonocuu AH PY3, ®
yi. A.Kaowvipu 76, 2. Tawkenm 100128, V3bexucman, e-mail: k_marguba@mail.ru

buonuzens paccMmarpuBaeTcs B KadyeCTBE aJIbTEPHATUBHOIO TOIJIMBA M MOXKET OBITH MOJY4YeH IIyTeM
XUMHUYECKOH Win pepMEHTATUBHON TPAHCITEPUPUKAIIUU PACTUTEIHHBIX MACEIl, )KUPOB U JICIIEBOTO CHIPhS
co cnuptamu. s saTepudukanuy U npsMoil TpaHCATEpU(UKALUK ChIPOTO M OYMILEHHOTO XJIOMKOBOI'O
Maciia MPOU3BEICHHOr0 B Y30eKucTane ObUIM UCIIOIb30BaHbl unasel Penicillium melinii, Mucor miehei
u Rhizopus microsporus (BeineneHusie B MTuctutytre mukpoduonorun AH PY3). B pesynbrare ckpununra
JUTSL TaTbHEHIIUX MCcleAoBaHUi Oblia oToOpana nunaza P melinii. B peakuuu sTepudukanud Bo
(bpakuusiX CBOOOTHBIX KUPHBIX KUCIOT XJIOMKOBOTO Maciia Iumna3oi P. melinii BBIXO METHUIOBBIX 3(UPOB
coctaBui 12%, 3TunoBeix 3¢upoB 67% u OytunoBbix 3¢upoB 33%. [lna npsmoil (pepMeHTaTUBHOM
TpaHcaTepuduKkauu Obula UCHOJb30BaHa cucteMa 0Oe3 pacTBopuTeniell. [Ipyu 3TOM BBIXOI METHIIOBBIX
7$uUpOB AN HEOUMIICHHOTO Macia cocTaBui 32%, a s ouummenHoro macia 41%. B peakuumsax
3Tepu(UKALINY )KUPHBIX KUCIIOT C 3TaHOJIOM BbIX0A 3¢upoB coctaBuil 73% u 86% cooTBeTCTBEeHHO. bbiin
ONTUMU3UPOBAHBI YCIOBUS PEAKIINH (COOTHOIICHUH CIIUPT U Maciio 4:1 (Monb/Momnb), ipu 35 °C, 24 ) mist
TpaHcATepuUKALMHU XJIOMKOBOr0 Macia. JlJis MOBbIIIeHHs BbIX0Aa 3(UPOB U MOBTOPHOT'O UCIIOJIb30BAHUS
dbepmenToB, mytem aacopOiuu Ha MP1000 (monumnponuieH) 1 myTeM XUMHYECKOH CIIMBKHU Ha MTOPUCTOE
CTEKJIO W CUJIMKaresib ObLIM MMMOOWIM30BaHbI Jinma3el P melinii n Pseudomonas cepacia (B KauecTBe
KoHTpoJis1). Ha ocHOBe MMMOOMIM30BAaHHBIX JIMIIA3 Pa3pabOTaHbl JBa TUMA KOJIOHOYHBIX OMOpeakTopa
(batch recycle fixed bed reactor) c o6bemom 5 u 50 mut. CTenieHb KOHBEPCHH XJIOTTKOBOTO Maciia B OMOIU3EIb
i 5 mit 1 50 M1 GuopeakTtopoB coctasisia 70% u 90-95% cooTBeTCTBEHHO.
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BIOREACTOR DEVELOPMENT FOR BIODIESEL PREPARATION FROM COTTONSEED
OIL

Kambaralieva M.1.. Makhsumkhanov A.A., Pulatova O.M., Alimova B.Kh.
Institute of Microbiology Uzbekistan Academy of Sciences,
A.Kadiry str. 7b, Tashkent 100128, Uzbekistan, e-mail: k marguba@mail.ru.

Biodiesel is considered as alternative fuel and could be produced by chemical or enzymatic
transesterification of vegetable oils, fats and low cost feedstocks with alcohols. In this work, Penicillium
melinii, Mucor miehei, and Rhizopus microsporus lipases, isolated at the Institute of Microbiology,
Uzbekistan Academy of Sciences, were screened for esterification and direct transesterification of crude
and purified cotton seed oils produced in Uzbekistan. In result, the lipase from P. melinii has been selected.
In esterification reactions of free fatty acid fraction of cottonseed oil by P. melinii lipase 12% of methyl
ester yield, 67% of ethyl ester yield and 33% butyl ester yield have been observed. A solvent free system
for direct enzymatic transesterification of cottonseed oils was used. The yield of methyl esters for crude
cottonseed oils originated from Uzbekistan was 32% and for refined oil was 41%. In ethanolysis reactions
73% and 86% ester yields have been observed. Reaction conditions (alcohol/oil ratio 4:1 (mol/mol), 35
°C, 24h) for transesterification of cottonseed oil were optimized. To enhance of transestrification yield and
reusability of enzymes, P. melinii and Pseudomonas cepacia (control enzyme) lipases were immobilized
by absorption onto MP1000 (polypropilene) and by chemically binding onto glass beads and silica gel.
Two types of column bioreactors (batch recycle fixed bed reactor) with 5Sml and 50ml volumes were
designed and developed on the basis of the immobilized lipases. The conversion rates of cottonseed oils
into biodiesel for 5 ml and 50 ml bioreactors were 70% and 90-95%, respectively.

CPABHEHUE IIVIASMUHOTI'EH-AKTUBATOPHBIX 1 ®PUBPUHOIUTUHYECKUX
CBOMCTB CTA®UJIOKHUHA3BI (SAKSTAR) U CTPEIITOKHHA3BI

Koouna H.H.', MyxameroBa JL.LI.!, I'ynun JI.A.2, Aiicuna P.B.!, I'epmikosuu K.B.?
! Xumuueckuu gpaxynomem MI'Y um. M.B. Jlomonocosa,
UBX®D um. H.M. Dmanysns PAH, Mockea, Poccust

PexomOunanTHas cradunoknnasza (STA) u ctpentokuHaza (SK) - HeakTuBHBIE Oenku. OHM 00pa3yrOT
SKBUMOJISIPHBIE KOMIUIEKCHI ¢ miasMuHoreHoMm (Pg), mpu stom kommiekcsl Pg-SK u miasmun(Pm)-SK
CIOCOOHBI aKTUBHUPOBATh M30BITOK Pg, B TO Bpems kak koMmiuiekc Pg-STA He akTHBEH, aKTUBEH TOJIBKO
xkomruiekc Pm-STA. Llenb nanHON pa®OThl — CpaBHUTEIBHOE HM3yUeHHE TUIA3MHUHOTE€H-aKTHBATOPHBIX U
bubpuHoTuTHYecKHX cBOMCTB STA (SakSTAR) u SK in vitro.

Kuneruky oOpazoBanus komruiekcoB Pm-SK u Pm-STA u akrtuBanuu wmu Pg u3ydanum mo pocty
CKOPOCTH THIIpOJM3a cyOcTpara, a KWHETUKY ¢uOpuHonm3a noj aercreueM STA u SK - mo mageHuto
BBICOTHI CT'YCTKa C TIOMOIIbI0 KaTteToMmeTpa (37°). AHanu3 31eKTpodopeTHIecKux N3MEHEHUH U TaJIeHUs
aktuBHOCTEeH Pm-STA 1 Pm-SK npu nakyb6anuu B pacTBOpe moka3all BEICOKYHO CTAaOMIBHOCTh MOJICKYJIBI
STA k nerpajmanuu Iuia3MuHOM, 1o cpaBHeHuto co SK. HaiineHo, uto karamurudeckast 3pGEeKTHBHOCTh
(k. /K ) Pm-STA nuxke, yuem Pm-SK, B 2 pasa npu ruaponuse sdupHoro cydcrpara u B 3 pasa 1pu
aktuBanuu Pg. OmHako 103a-3aBUCUMOCTH CKOpPOCTEH Jm3rca GUOPHHOBBIX CIYCTKOB B Oydepe obonmu
aKTUBaTOpaMu ObUTH UACHTUYHBI. ClieoBaTeNbHO, (PUOPUH B OOJIbIIEH CTETIEHN CTUMYIUPYET aKTUBAIHIO
Pg xommiekcom Pm-STA, yem Pm-SK. CymiecTBeHHbIE pasivyusi HAOIHONAIUCh B TPUCYTCTBHHU O,-
aHTHUIIa3MuHa. CKOpOCTH TU3KCa IUIa3MEHHBIX CTYCTKOB, TOTPYKEHHBIX B 11a3My, STA Obliia 3HAYUTEIBHO
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BhIIE, YeM SK BO BceM M3yueHHOM Auana3zoHe KoHeHTpamnuii AByx areHToB (0.02-1 MkM), XOTs U3BECTHO,
4T0 B pacTBope Pm-STA uHrubupyercs o,-aHTHILIA3MMHOM Ha YETBIPE Mopsaka ObicTpee, yem Pm-SK,
a Ha ¢GuOpHHE CKOPOCTh MHTHOMpOBaHUS 000MX KoMIUIEKCOB cHUkaeTcs B 100 pa3. Takum obOpazom,
Pg-axtuBaropnas akruBHocTth Pm-STA B pactBope Huxe, uemM Pm-SK. Onnako no cpaBHenuto co SK,
STA Gonee >pdekTUBHO TU3UPYET TUIA3MEHHBIE CTYCTKa Onarojapsi €€ CTaOMIBHOCTH K JIerpajlallii,
CTUMYJIUPOBAHUIO (PUOPUHOM aKTUBAaTOpHOW akTUBHOCTU KoMiulekca Pm-STA u cmocoOnoctu STA
PEaKTHBMPOBATLCA B MHTAKTHON ()OPME M3 KOMIUIEKCA 0,-aHUILIa3MUH-Pm-STA.

COMPARISON OF PLASMINOGEN-ACTIVATOR AND FIBRINOLYTIC PROPERTIES OF
STAPHYLOKINASE (SAKSTAR) AND STREPTOKINASE IN VITRO

Kobina N.N., Mukhametova L.L.!, Gulin D.A.2, Aisina R.B!, Gershkovich K.B.?
IThe Lomonosov Moscow State University, Faculty of chemistry,
’Emanuel Institute of Biochemical Physics, Russian Academy of Sciences, Moscow, Russia.

Recombinant staphylokinase (STA) and streptokinase (SK) are inactive proteins. They form equimolar
complexes with plasminogen (Pg), at that Pg-SK u plasmin(Pm)-SK complexes are able to activate excess
of Pg, whereas Pg-STA complex is inactive, only Pm-STA complex is active. The aim of present work was
a comparative study of plasminogen-activator and fibrinolytic properties of STA (SakSTAR) and SK in
vitro.

Kinetics of formation of Pm-SK u Pm-STA complexes and Pg activation by them was studied by
increase in rate of substrate hydrolysis and kinetics of fibrinolysis with STA and SK — by the drop in height
of clots column with catetometer at 37°. Analysis of electrophoretic changes and decrease in activities
at incubation of preformed Pm-STA and Pm-SK complexes in solution showed a high stability of STA
molecule to degradation with plasmin, as compared to SK. It was found that catalytic efficiency (k /K )
of Pm-STA is lower 2-times at hydrolysis of ester substrate and 3-times at activation of Pg, than those of
Pm-SK. However dose-dependencies of rates of fibrin clots lysis by both activators were identical. Hence,
fibrin increases at a greater extent the efficiency of Pg activation by Pm-STA, than by Pm-SK. Significant
differences were observed in presence of a,-antiplasmin. Lysis rates of plasma clots immersed in plasma
by STA was considerably higher, than that by SK throughout studied range of concentrations of two agents
(0.02-1 pM), though it is known that in solution Pm-STA is inhibited by o, -antiplasmin 10* times rather
than Pm-SK and the inhibition rates of both complexes decreased 100 times on fibrin. Thus, activator
activity of Pm-STA is lower than that of Pm-SK. However in comparison with SK, STA lyses plasma
clots more effectively owing to its stability to degradation, stimulation of Pg-activator activity of Pm-STA
complex by fibrin and ability of STA to reactivate from a a,-antiplasmin-Pm-STA complex in intact state.
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KOHBIOI'ATBI JIIOUU®EPA3bBI CBET/ISAIKOB LUCIOLA MINGRELICA C
BUOCHENU®UYHBIMU BEJIKAMMU. IOJYYEHUE, CBOMCTBA U IPUMEHEHHUE

Jlomakuna I'1O., Beperenoa B.A., Kokmapos M.U., Yraposa H.H.
Mocrkosckutl cocyoapcmeennwiii ynugsepcumem um. M.B.Jlomonocosa, xumuueckuii ghaxynomem, 119992
Mocxkea, Jlenunckue 2opwt, MI'Y, lomakinagalina@, yahoo.com

[TomyyeHne KOHBIOTATOB BBICOKOUYBCTBHUTEIbHBIX (PEPMEHTOB-MApPKEPOB C OHOCHIEU(PUUHBIMU
OenkaMu SIBIISIETCST HEOOXOAMMBIM ATAIlOM B COBEPIICHCTBOBAHUN OMOCTICNN(DUISCKUX METOIOB aHAJIH3a.
Bce OGonbliee BHMMaHHE NPHUBIEKAIOT OHWOIIOMHHECLIEHTHBIE METOJbl JETEKLHH, M IEePCIEeKTHBHBIM
(bepMeHTOM [T ATUX LesieH sBysieTcs Jouudepasa cBemakoB. OTHAKO IO CUX MOP MOMBITKH MOIYYUTh
KOHBIOTAThl Ha OCHOBE JIFOLM(epasbl ObLIN HEYIauHBIMU.

Pazpabotan mMeToj moiay4yeHus KOHbIOraToB jronudepassl Luciola mingrelica yepe3 mOBEpXHOCTHBIE
SH-rpynmbl ocrarkoB nucrenna (epmenta u NH,-rpynmer Ounocnennduynoro Oenka ¢ HOMOLIBIO
rerepoOU(PyHKIIMOHAIBHOTO CIIMBAIOMIEr0 areHTa N-CyKUMHUMMIHOTO 3¢upa 3-(2-mupuaAnIIUTHO)
nponuoHara. /s KOHBIOTAMM HCHOJIb30BaH BBICOKOCTAOMIIBHBIM MYTaHT JIOIM(epa3bl CBETISKOB
Luciola mingrelica (4TS) ¢ His-tag na C-xonue. Ilpumenenne BBICOKOID(EKTUBHON CHUCTEMBI
JKCTpeccuu (pepMeHTa U METO/1a METAJUIOXENAaTHOM XpoMaTorpaduu MO3BOJIUIIO MOIy4aTh B HEOOXOIUMBIX
KOJIMYECTBAX CTAHAAPTHBIA MPOIYKT C BBICOKOH CTETeHbI0 YucTOTH (98%) 1 koHuIeHTpanueit 10 20 mr/
MJI, COXPAHSIOIINN aKTUBHOCTh B T€UEHUE HECKOJIBKUX AHEH mpu 37°C. BrepBble moslyuyeHbl KOHBIOTaThl
myTanTa 4TS ¢ ObrYbMM CHIBOPOTOUHBIM aTb0yMUHOM (4TS-BSA) u aBunmHOM 13 KypuHbIX ull (4TS-Avi).
Momupukanus monudepassl PUBENA K YTyqIIEHAO KKHETHIECKUX CBOKCTB (hepmenTa (K '” cHusnmach
B 4 pasa qua 4TS-BSA, a K "% - B 5 pa3 a1 4TS-Avi) ¥ NOBBILEHUIO CTA0MIBHOCTH 1O CPABHEHHUIO
¢ 4TS. OnTuMu3upoBaHBl YCIOBUS ONpEACTCHHUS HHU3KUX KOHIECHTPAIMd KOHBIOTATOB IIOIU(EpPaskI.
[penen odHapyxenus hepmenta coctaui 10*°M. [IpogemoHcTprupoBaHa Oosiee BhICOKast CTAOMIBHOCTD
KOHBIOTaToB IpHu XpaHeHuu B pactBope npu 0 u 22°C. Konbtorarel 4TS-BSA ycnenHo anpoOupoBaHsl B
KOHKYPEHTHOM UMMYHO(GEPMEHTHOM aHaJIM3€ /Ul ONpe/IeIeHUs] MUKPOKoIndecTB anbOyMuHa. [lokasana
BO3MOXKHOCTh TpUMEHEeHUs KoHbloratoB 4TS-Avi mis merekumu Kietok Salmonella typhimorium c
MIOMOIIBI0 OMOTHHWIINPOBAHHBIX AaHTUTEIL.

CONJUGATES OF LUCIOLA MINGRELICA FIREFLY LUCIFERASE WITH BIOSPECIFIC
PROTEINS. THE PREPARATION, PROPERTIES AND APPLICATION

Lomakina G.Yu., Veretenova V.A., Koksharov M.I., Ugarova N.N.
Lomonosov Moscow State University, Dept. of Chemistry, Moscow,
119991, Russia, Leninskye Gory, MSU, e-mail: lomakinagalina(@ yahoo.com

The creation of conjugates of marker enzymes with high-sensitivity with biospecific proteins is
necessary part of the perfection of specific analysis technique. Firefly luciferase is the promising enzyme
label for bioluminescent detection. Unfortunately attempts for preparation of active and stable conjugates
of the luciferase with biospecific proteins were unsuccessful.

The method of conjugation of Luciola mingrelica firefly luciferase with biospecific proteins through
the surface non-conserved SH-groups of cysteine residues of the enzyme and NH,-groups of protein using
heterobifunctional agent - N-succinimidyl 3-(2-pyridylditio)-propionate was developed.

The thermostable L.mingrelica firefly luciferase mutant (4TS) with two surface SH-groups and
C-terminal His -tag was used for the modification. The use of an effective expression system and the metal
chelate chromatography allow the production of the homogeneous (98-99%) enzyme and its conjugates
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with high concentration (up to 20 mg/ml) with a high yield (90-95%). The conjugates luciferase - bovine
serum albumin (4TS-BSA) and luciferase - chicken egg avidin (4TS-Avi) were obtained for the first time.
The improvement of the kinetic properties (K " was 4-times less for BSA-4TS, and K ** — 5 times for
Avi-4TS) and increase of the stability in comparison with initial 4TS was achieved. The conditions for the
detection of low enzyme concentrations were optimized. The detection limit of the luciferase was 10!
M. The stability of the conjugates during storage at 0 and 22°C was demonstrated to be higher compared
with 4TS. BSA-4TS was successfully tested in the competitive enzyme immunoassay for the quantitative
detection of albumin micro quantities. It was shown the possibility of Avi-4TS conjugate application for
Salmonella typhimorium cells assay using biotinylated antibodies.

IMPUMEHEHUE BAMECOBCKUX CETEM JUISI HEJEW TEPCOHU®ULIMPOBAHHON
MEJULUHBI

MacaennukoB E.JI.'3, Briopuna JI.H.>?, Cyaumos A.B.>3, Cyaumos B.B.>?

'@uzuueckuii paxyromem Mockockoeo 20CyoapcmeenHo2o yHusepcumema

umenu M. B. Jlomonocosa, 119991, Mockea, Jlenunckue eopwi, 0. 1, cmp. 2,
’Hayuno-ucciredosamenbckuil 6bl4ucaumenbusliil yenmp Mockoscko2o 20cy0apcmeenno2o yuueepcumena
umenu M. B. Jlomonocosa, 119992, Mockea, Jlenunckue eopwi, 0. 1, cmp. 4,

000 «/Tumonmay, 117186, e. Mocksa, yn. Hazcopuas, 0. 15, kopn. 8

PaccmarpuBarotcst oonactu npumeHenws 6aiiecoBckux cereii (bC) B cuctemax nepcoHUGUIIUPOBAHHOM
MEIUIMHBI, B TOM YHCIIE JUIS IpeACcKa3aHus Auadera BTOPOro poja U MpeIcKa3aHusi HeOIaronpusTHOTO
ucxona y OOJIBHBIX, IEPEHECIIUX OCTPHIA KOpPOHAPHBIN CHHIpPOM. OMHCHIBAETCS MPOIECC MOATOTOBKU
CYIIECTBYIOMUX 0a3 MaHHBIX NanueHToB it moctpoeHuss bC um sddexruBHON pabOTH, Kak C
pa3paboTaHHBIM MPOTPAMMHBIM O00ECIICYCHUEM, TaK U ¢ KOMMEPYECKHUMH MPOTPAMMHBIMH MPOIYKTaMH
Netica u BayesialLab. Onpenensirorcst kputepuu oueHKH 3PQGeKTuBHOCTH pabdoTel 3amanHoit BC ¢
3aJJaHHOM 0a30ii JaHHBIX. PaccMarpuBarOTCs KpUTEPHH OTOOPA MapaMeTPOB JUIs MOCTPOCHUsST Hanboee
sddextuBnoit bC. OcymectBusiercss Banunanuu bC ¢ MCHoOnb30BaHMEM Pa3IMYHOTO MPOTPAMMHOIO
obecrieueHns. OOCYXTAIOTCS PE3yJbTaThl MPUMEHEHUS UCIOIb3yeMbBIX MPOTPAMMHBIX TPOTYKTOB IS
Pa3IMYHBIX TeNIeH MepCOHUPUIIMPOBAHHON METUIIHHEI.

BAYESIAN NETWORK APPLICATION FOR PERSONIFIED MEDICINE EXPERT SYSTEMS

Maslennikov E.D.'?, Vtyurina D.N.??, Sulimov A.V.%%, Sulimov V.B.%*

!Faculty of Physics, Lomonosov Moscow State University, 119991, Leninskie Gory, 1, bldg.2,

’Research Computer Center of Lomonosov Moscow State University, 119992, Leninskie Gory, 1, bldg. 2,
’Dimonta, Ltd, 117186, Moscow, Nagornaia Str. 15, bldg. 8

Application domain of Bayesian Networks (BN) in personified medicine expert systems is considered,
including prediction of type II diabetes and prediction of unfavourable outcome for patients survived after
acute coronary syndrome. The patients database preparation for employment BN with our original software
and with commercial programs such as Netica and BayesiaLab. Different estimations of efficiency criteria
of the application of BN technology for a given patients database are defined. Selection criteria for the
optimal BN construction are described. BN validation using different software is discussed. Some results
of BN application for different purposes in the field of personified medicine are presented.
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MMOJYUYEHHUE U CBOMCTBA HAHOKAIICYJINPOBAHHOM CTPENITOKHMHA3BI

MenseneBa A.C., Jleeamos M.IO., MyxamertoBa JI.U., Aiicuna P.b.
Xumuueckuui haxynomem MI'Y umenu M.B. Jlomonocosa

Crpenroknnasa (SK) mmpoko HCIob3yeTcs B TPOMOOIUTHYECKON Teparnuu. K3-3a OBICTPOro KiupeHca
u3 KpoBoToka (t'2 15-18 mun) Beicokue 10361 SK BBOIAT HHGY3He B TeueHue 1-1.5 4., 94T0 BhI3bIBAET HE
OCTaHABIIMBAEMbIE€ KPOBOTEUEHHUS BCJIEICTBUE AKTUBAIIMK CUCTEMHOTIO ia3MuHoreHa (Pg) u nerpamauuu
¢ubpunorena. Bxirouenne SK B HaHOKarcysabl ¢ 000JI0YKOW, KOTOpast OyAeT BPEMEHHO SKPaHUPOBATh
SK u BeICBOOOXIaTh €€ Ha crycTke He Oonee yem 3a 30-60 MHUH, OTKPBIBaE€T BO3MOKHOCTh CHUIKECHUS €€
MOOOYHBIX IP(PEKTOB.

enr maHHOW paboThl — pa3paboTka METO/Ia IMOJNyYEHHUsS HAHOKAICYIUPOBAHHOW CTPENTOKHHA3BI
(SKcapS) Y U3y4YCHHUE €€ CBOMCTB in Vitro.

PactBop SK BMecTe ¢ mHepTHBIM HanoiaHUTENeM - monudTrieHuMuHOM (PEI) wim ans6ymunoM (Ab)
- BKJIFOYAJIM B 000JIOYKH U3 BOIOpacTBOpUMOro monudTuieHrukoist (PEG) mpu 4°C MeTomom 1BOMHOTO
AMYJIBIUPOBAHUS, UCIIONB3Ysl YABTPAa3BYKOBOM aucnepratop (mpu yactore 22 kl'1) ¥ MOTMBUHUIOBBIN
criupt (PVA) B kauecTBe nereprenta. KoHeuHbIH MpOAyKT THOPUITN30BATIH.

IMonoGpansl ontumanbhele KoHueHTpanuu PEI, Ab u PVA, xoTopble crnocoOCTBYIOT CHH)KEHHUIO
nerpagauud SK 1 noBbleHHI0 3GGEKTUBHOCTH KamncynupoBanus. OQHOpPOAHBIE MO pa3Mmepy U dopme
gactunsl (cpeqauit d ~ 400-500 aM) momydens! npu BkatoueHnn SK Bmecte ¢ 5% PEI nwim 10% Ab.
Conepxkanne 12,5 IU SK/mr wactuny HalijeHO onTUMalbHBIM. [lomHOE pacTBOpeHHE OOOJOYKH H
BeIcBOOOXKAeHNE SK 13 karncyn Habmoaanock depe3 30-50 muH B 3aBucuMocTy ot coaepxkanust SK, PEI
u Ab. D dexTuBHOCTH KarncyaupoBaHus cocrapisiia 25-30% (mo aktuBHocT SK). HayanbHbie ckopocTu
JU3KCa TUIA3MEHHBIX CTYCTKOB, MOTPYKEHHBIX B IUIa3My uejoBeKa, moj aedctBueM SK BKIIIOUEHHOM
B Karicynbl ¢ PEI uin Ab (Vlysis 0,08 u 0,15 MM/MUH, COOTBETCTBEHHO), OBLITH 3HAYUMTENTHHO BBIIIIE, YEM
paBHOU 10301 HaruBHOM SK (Vlysis 0,025 mv/mun). [Tokazano, 4To SKcaps, [0 CPABHEHUIO C HATUBHOMU
SK, BbI3biBaeT 3a 30 MUH 3HAUUTEIHHO MEHBIIEE HCTOILIEHUE YpPOBHEH (uOpuHOreHa (ocTaToyHBIC
koHIeHTpauu 35-40% u 5-7%, COOTBETCTBEHHO) U ITJIa3MUHOTeHA (O0cTarouHble KoHIeHTpauuu 35-40%
u 15%, coOTBETCTBEHHO), B I1a3me. Takum oopazom, SK, BkmtoueHHas BMecTe ¢ 10% Ab B HaHOKAICYIIbI €
PEG 000104K0i#1, TOITHOCTBIO BBICBOOOKAAaETCs 32 30 MUH M BBI3BIBAET Oosiee 3 PEeKTHBHBIN TPOMOOIH3HUC
U MeHblue modounslie 3dexTsl, uem HatuBHas SK. HaHokancynupoBaHre akTUBAaTOPOB MJIa3MUHOTEHA B
BOJIOPACTBOPUMBIE TIOJTMMEPHBIE 00O0JIOYKH OTKPHIBAET BO3MOXKHOCTh CHIIKCHHSI YaCTOTHI OCIIOKHEHUH U
noBbIIeHHs () (PEKTUBHOCTH PAaCTBOPEHUS TPOMOA MPU TPOMOOIUTHYECKON Teparuu.

PREPARATION AND PROPERTIES OF NANOCAPSULATED STREPTOKINASE

Medvedeva A.S., Levashov M.Y., Mukhametova L.I., Aisina R.B.
The Lomonosov Moscow State University, Faculty of Chemistry, Moscow, Russia

Streptokinase (SK) is widely used for the thrombolytic therapy. Because of rapid clearance from
bloodstream (t'2 15-18 min) high doses of SK are infused during 1-1.5 h, that stimulates unstopped bleedings
in consequence of the systemic plasminogen (Pg) activation and fibrinogen degradation. Inclusion of SK
into nanocapsules with the shell, which will temporary screen SK and release it on the thrombi for no more
than 30-60 min, opens an possibility to decrease its side effects. Aim of this work — elaboration of the
method of nanocapsulated streptokinase (SKcaps) preparation and study of its properties in vitro.

Solution of SK together with inert filler — polyethylene imine (PEI) or albumin (Ab) - was included in
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the shells from water soluble polyethylene glycol (PEG) at 4°C by the method of double emulsification,
using an ultrasonic dispersant (at frequency 22 kHz) and polyvinyl alcohol (PVA) as emulsifying agent.
Final product was lyophylizated. It was selected the optimal concentrations of PEI, Ab u PVA, those
promote decreasing in SK degradation and increasing in capsulation efficacy. Uniform by size and form
particles (middle d ~ 400-500 nm) were obtained at inclusion of SK together with 5% PEI or 10% Ab.
Content of 12,5 IU SK/mg of particles was found to be optimal. Total dissolution of shell and release of
SK from capsules were observed for 30-50 min depending on content of SK, PEI and Ab. The capsulation
efficacy was 25-30% (by SK activity). Initial lysis rates of plasma clots immersed in plasma by SK, included
in capsules with PEI or Ab (Vlysis 0,08 u 0,15 mm/min, respectively), were considerably higher than that
by equal dose of native SK (V, ;0,025 mm/min). It was shown, that SK_ ., in comparison with native
SK, causes for 30 min considerably lesser depletion of fibrinogen level (residual concentrations 35-40%
and 5-7%, respectively) and plasminogen level (residual concentrations 35-40% and 15%, respectively)
in plasma. Thus, SK, included together with 10% Ab in PEG nanocapsules, is released completely for
30 min and causes more effective thrombolysis and lesser side effects than native SK. Nanocapsulation
of plasminogen activators into water soluble polymer shells creates the opportunity for decreasing in
frequency of complications and increasing in efficacy of thrombi dissolution at thrombolytic therapy.

POJIb HEKOHCEPBATUBHBIX OCTATKOB HIUCTENHA B JIIOHU®EPA3E CBETJ/IAKOB
LUCIOLA MINGRELICA

MogaectoBa 10.A., Jlomakuna I.1O., Yraposa H.H.

Xumuueckui paxynomem Mocko8ckozo 20cyoapcmeenno2o yHueepcumema
umenu M.B Jlomonocosa, 119991 Mocksa, Jlenunckue Iopol, MY

e-mail: jmodestova@yahoo.com

MeTto0M caifT-HaIIpaBiIeHHOTO MyTareHe3a Ha ocHoBe TuiazMuel pETL7, konupyromeit monudepasy
CBETISIKOB Luciola mingrelica ¢ MOMUTUCTUIMHOBOM MOCIENIOBATEIbHOCThIO HAa C-KOHIIE, IOTYy4EHBI
MyTaHTHbIE (opmbl mronudepassl, Hecymme eauHudHbIe 3ameHbl: C62S, C62V, C86S, C1468S,
C164S, npoitnbie 3amennl C62,146S, C86,146S, C146,164S u C62,164S, a Takxke TpOlHYIO 3aMeHY
C62,146,164S. b1 onieHeH ypOBEHBb SKCIIPECCUU MOTYYEHHBIX MYTAHTOB, U3YYEHbl UX KATAIIUTHYECKUE
napaMeTphl, CIEKTPAIbHBIE XapaKTePUCTUKH, TEPMOCTAOMIBHOCTh. MyTalluu HE TOBIUSUIA HA CIIEKTPhI
OuomoMuHecieHIUHY U (prryopecueHuu pepmenTa. s eJMHUYHBIX MyTaHTOB, 32 UCKITIOUEHHEM MyTaHTa
C86S, u npoiinbix MmyTtantoB C146,62S, C146,164S BenuuuHbl Km’ ap U Km,LH2 HE U3MEHWINCH. [[JIs1
myTtanToB C86S, C146,86S, C62,164S u tpoitHoro mytanta C62,146,164S o06a mapameTpa yBETUIHINCH
B ~1,5 - 1,9 pa3a, 3aMeTHO CHU3UJICSI YPOBEHb IKCIIPECCHUH, y/IEIbHAs aKTUBHOCTb U TEPMOCTAOMIBHOCTD
depmeHTa. AHanIM3 MOJYYEHHBIX HKCIEPUMEHTATbHBIX JAHHBIX U TPETHUHOM CTPYKTYphl (hepmeHTa
nokasai, 4ro 3ameHa C86S u3MeHseT cucteMmy BOAOPOAHBIX CBsA3EH BOJIN3M OCTaTKa 86, YTO OTPHULIATEIILHO
CKa3bIBACTCSl HA CBOMCTBAX aKTUBHOTO IieHTpa Jonudepasbl. Octatku Cys62 u Cys164 Bxomar B cocTaB
JBYX OJIN3KO PacIOJIOKEHHBIX OL.-CIIUpPAaJiei, 1 BBeACHUE 1BOIHOM 3amenbl C62,164S u3MeHseT B3auMHOe
PacCIIOJIOKEHHE U B3aHMOJCHCTBUE JIBYX OL-CIIMPAJIECH, CIEICTBHUEM YEro SIBISETCS YXYALIEHUE CBOMCTB
depmenra. [TokazaHo, 4TO BBEIGHUE B CTPYKTYPY JrOIH(epasbl MOIUTUCTHANHOBOM OCIEI0BATEIIEHOCTH
HECKOJIbKO CHI)KAET CHEeU(PUUHOCTS JItoL(epasbl 10 OTHOLIECHUIO K ee CyOcTpaTraM U U3MEHSET TeUeHUE
nporiecca oiauromepusanuu monudepassl. CBeeHUs O pOJM AAHHBIX OCTATKOB IIMCTEMHA B MOJIEKYJIE
¢depMeHTa MOTYT OBITH HCIOJB30BAHBI JUIS IPOBEACHUS HANpaBICHHON KOHBIOTaluu Jronudepassl C
pa3IMYHBIME OSJIKaMH, YTO MPEACTABISAET 3HAUNTEIBHBIN MPAKTUYCCKUN UHTEPEC.
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SITE-DIRECTED MUTAGENESIS OF CYSTEINE RESIDUES OF THE FIREFLY
LUCIFERASE LUCIOLA MINGRELICA

Modestova J.A., Lomakina G.Yu., Ugarova N.N.
Department of Chemistry, Lomonosov Moscow State University,
Moscow 119991, Russia

e-mail: jmodestova@yahoo.com

Following mutant forms of the firefly luciferase L. mingrelica, caring C-terminal His tag, were obtained
on the basis of plasmid pETI7 by site-directed mutagenesis: C62S, C62V, C86S, C146S, C164S (single
mutants); C146,62S, C146,86S and C146,164S, C62,164S (double mutants); C62,146,164S (triple mutants).
Expression levels, catalytic properties, spectral characteristics and thermal stability of the mutants were
measured. Bioluminescence and fluorescence spectra were not altered by the introduced mutations. Km,
ATP and Km, LH2 were nearly equal for most of the mutants with the exception of C86S single mutant
and C146,86S and C62,164S double mutants. In case of mutants C86S, C146,86S, C62,164S and the
triple mutant C62,146,164S both of these parameters were increased approximately a factor of ~1,5 — 1.9.
Expression level of these mutant forms, their specific activity and thermal stability were significantly
decreased. Analysis of the experimental data and 3D structure of the luciferase has shown that C86S
mutation affects the H-bond structure in the region of residue 86 location, which has a negative effect on
the properties of the firefly luciferase active site. The residues Cys 62 and Cys 164 are positioned in two
closely located alpha-helixes. The introduction of the double mutation C62,164S may affect the relative
position and mutual interaction of these helixes, which has a negative effect on the enzyme properties.
It was shown that the introduction of C-terminal His-tag results in a slight decrease of the specificity of
luciferase towards its substrates and changes the process of luciferase oligomerization. The information
on the role of these cysteine residues in the molecule of firefly luciferase can be used for the directed
conjugation of luciferase with various proteins, which is a matter of practical interest.

KNHETUYECKHUE ACITEKTBI ITPOHECCA NEPEJAYU 3JIEKTPOHOB B CUCTEME
«JIIOKO3A -GLUCONOBACTER OXYDANS - 2,6- JTUXJTOPOEHOJIMHIAOPEHO.I -
T'PA®UTOBBIN JIEKTPO/I» B BUOTOILIMBHOM SJIEMEHTE

Hryen B.T.
Tynvckuii 2ocyoapcmeentblil ynusepcumem, tiencoc@yahoo.com

Metonamu crieKTpoOTOMETPHUH U BOJIBTAMIIEPOMETPHUH HCCIICIOBAaHA KUHETHKA TIepeIavyn 3apsjia B
cucreMe Toko3a - G.oxydans — meauarop JIXDOUD - rpaduToBEIi 37E€KTPO B OMOTOTUTMBHOM JJIEMEHTE.

CriekTpo(OTOMETPUIECKIM METOJIOM MCCIIEIOBAH MPOLIECC BOCCTAHOBIEHHS MeaTopa OakTepusMu
G.oxydans B atMmocepax KUCIOpOoJa U a30Ta, B peKUMaX pa30MKHYTOMH LM 1 3aMKHYTOH 1lenu. Kunetnka
BOCCTAHOBJICHUSI MEAMATOPA B PEKHUME PA30MKHYTOM IEMU COOTBETCTBYET PEaKIMM MEPBOTO IMOPSIKa.
Paccunrtanbl HayanbHbIE CKOPOCTH BOCCTAHOBJICHMSI MenuaTopa, a Takke 3(PQeKTHUBHbIE KOHCTAHTHI
CKOpPOCTH, TPUBEACHHBIC HA EIUHUILY MACChI KJIETOK.

B pexume 3aMKHYTOH IIEMH CKOPOCTH BOCCTAaHOBIIEHUS MeinaTopa B aTMocdepax KHCIopo/ia U a30Ta
UMEIOT OJIMHAKoBble 3HaYeHMs. OTcrofa cileayer, yTo Ul KIeTok G.oxydans KUCIOPOI HE COCTaBISET

s KOHKYPEHITUIO MEIMATOPY, MAHHBIA pe3yJabTal TOBOPUT O BO3MOXHOCTH CO3[aHHS Ha IPAKTHKE
|
OMOTOIJIMBHBIX 3JIEMEHTOB, pa0OTAOIINX B a9POOHBIX YCIOBHSIX.
I— MeTtonoM BOJIBTaMIIEPOMEPUN HCCIEAOBAH MPOLECC IMepeAayd AJIEKTPOHOB MEXKIYy MEIHATOPOM
|
[
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1 TpadUTOBBIM 3JIEKTPOJIOM B MPHUCYTCTBUHU CyOCTpaTa M CyCHEH3MH KIJIeTOK Oaktepuit G.oxydans. Ha
OCHOBaHMM ypaBHeHMs Tadens ompeneneHsl KOAPPHUIMEHT b M YUCIO SIEKTPOHOB, MEPEHECEHHBIX B
AEKTPOXUMHUIECKOM ITporiecce okucaeHuss Mosiekyn JIXDOUD. Yucmno snextponos 0,5 u hakT 3aBUCHIMOCTH
ko3¢ GuIeHTa b OT mIoLaau IEKTPOIa TOBOPST O TOM, YTO nporecc okucieHus JXPUD nporekaer B
CMEIIAHHOM PEXHUME, T.€. KOHKYPUPYIOIHUMHU SIBISIFOTCS IBE CTA/IMU: aICOPOIUS MEIUATopa Ha AIEKTPoJIe
U TepeHoc 3apsana, TUPpQPy3nOHHYIO CTAAMI0O MOXKHO HCKIIOUMTH M3 KOHKypHpyromux. Ha ocHoBaHuM
3aBucuMocTu lgi=a+nlgC onpenenen nepsblit mopsaoK peakiuu 1mo JAXDOUO.

KINETIC ASPECTS OF THE ELECTRON TRANSFER PROCESS IN THE SYSTEM
“GLUCOSE - GLUCONOBACTER OXYDANS - 2,6-DICHLOROPHENOLINDOPHENOL —
GRAPHITE ELECTRODE” IN A MICROBIAL FUEL CELL

Nguyen V.T.
Tula state university, tiencoc@yahoo.com

The electron transfer process in the system “glucose — G.oxydans — mediator DCPIP — graphite
electrode” in a microbial fuel cell was investigated by spectrophotometric and voltametric methods.

The kinetics of the mediator reduction by G.oxydans was investigated by spectrophotometric method
in oxygen and in nitrogen atmospheres, as well as in open- and in closed-circuit modes. Result of data
processing shows that the kinetics of the mediator reduction in the open circuit mode corresponds to the
first-order reaction. The initial rate of reduction of DCPIP, as well as the effective rate constants per unit
mass of cells was calculated.

In the closed circuit mode the reduction by the bacteria cells and the oxidation on the electrode are
first-order reactions for the mediator. In this case the rate of mediator reduction in oxygen and in nitrogen
conditions have the same value. It means that for G.oxydans cells oxygen does not compete with the
mediator, this result suggests the possibility of building biofuel cells operating under aerobic conditions.

Voltammetric method was used to study the transfer of electrons between 2,6-dichlorophenolindophenol
(DCPIP) and the graphite electrode in the presence and in the absence of glucose and a suspension of
bacterial cells G.oxydans. Based on the Tafel equation coefficient b was determined. The calculated value
of b indicated the participation of 0.5 electrons in the electrochemical oxidation of molecules DCPIP.
Number of electrons 0.5 and the fact that coefficient b varied depending on the electrode area suggest that
the oxidation of DCPIP runs in mixed mode, i.e. two stages are competing: adsorption of the mediator on
the electrode and charge transfer. Diffusion can be excluded from competing stages.

To verify the reaction order of DCPIP the dependence Igi = a + n-1gC for different values of the potential
was used. The first reaction order of DCPIP was determined.
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BUOKATAJIN3 PEAKIIMU BOJAAHOI'O I'A3A B BAPBOTAKHBIX KOJIOHHAX

HoBukoB A.A., Bunokypos B.A.
PI'Y nepmu u caza umenu U.M. I'yoxuna,
Jlenunckuii npocnexm, 65, Mockea, B-296, I'CII-1, 119991

Bomopon, o6naxast BBICOKOH KaIOPUHHOCTBIO, SIBISIETCSI CAMBIM SKOJIOTHUIECKU O€30TIACHBIM TOTIITUBOM,
MOCKOJIbKY MPU CTOPAaHUU B MPUCYTCTBUHM KHUCIOPOAA NAET JIMIIb BOAY. AKTyalbHOCTbh MPOHU3BOJCTBA
BOJIOPO/Ia OTIPEIEIISIETCS €T0 MPUMEHEHHEM BO MHOTHX Tpolieccax HedTenepepaboTKu U HePTEXUMUU.

B Hacrosmiee BpeMs OCHOBHBIM METOAOM MPOMBIIIIEHHOTO TOJYYeHHUS BOAOpOAa SIBISETCS
nepepaboTKa CHHTe3-ra3a. TpaJuMOHHbIE KATATUTHIECKIE METO/IBI IEPEPAOOTKH CHHTE3-Ta3a B BOJOPO/
OCHOBBIBAIOTCSI HA peaKIMK BOISHOTO rasa mpu temmeparypax 10 400 °C 1 BBICOKHX AaBICHUSX.

OTHX HEIOCTAaTKOB JIMIIEHBI MUKpoOHonmorumdeckue meronabl konsepcuun CO B H, B mpucyrcTBum
Bonbl. DepMeHTalns oCyecTBIsIeTCs mpu Temneparypax Hiwke 100 °C u atmochepHOM JaBIeHUH, YTO
YACLIEBIISIET U YIPOIIAET anmnaparHoe opopmieHue npomecca. Kpome Toro, cHUMaeTcsi HeOOXOAMMOCTb
TIIATEIBHOW CEPOOYMCTKH, a HU3Kas TeMIleparypa Mpoliecca ONaromnpHsITCTBYeT BBICOKOM CTEleHU
xoHBepcun CO.

Ha kadenpe ¢usznueckoit n koymonaHord xumuu PI'Y HedTn m raza mmenm M.M. I'yOkmna Obuia
CO3[1aHa yCTAaHOBKA ISl KYJIBTHBHPOBAHUS TEPMOQPHIBHBIX aHA3POOHBIX MHUKPOOPTAaHU3MOB B PEKHME
OapOoTaka razoBbeix cyocTpatoB — CO-coneprkamux ra3os. Pabounii o0bem Ouopeakropa coctasisier S00
MJI, MaTepuail — 0OpPOCUIUKATHOE CTEKIIO (ITUPEKC).

Ha ycraHoBke ObUIM MpOBENEHBI SKCIEPUMEHTHI IO OCYIIECTBIEHHUIO MHUKPOOHUOIOTUYECKH
KaTaJM3uPyeMOil peaklui BOASHOTO ra3a B IPOTOYHOM pEXHME B TEUEHHE JUIMTEIHHOTO BpPEMEHHU
C HCIOJNb30BAHMEM B KauecTBe OHMOKaTajan3aropa KyJIbTyp TepMOMUIBHBIX KapOOKCHIOTPOPHBIX
THIIPOTeHOTeHHbIX OakTepuii pona Carboxydothermus. Ilpumep moydeHHON 3aBHCUMOCTH KOHBEPCHH H
MIPOU3BOAUTEIHLHOCTA OHMOpEaKTopa 1Mo BOJOPOIY OT pacxoja ra3a MpuBeeH Ha pUCYHKE 1.
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Pucynok 1 — 3aBMCHMOCTH KOHBEPCHH U MPOU3BOAUTEILHOCTH OHMOPEAKTOPAa MO BOAOPOAY OT
— pacxoaa rasa npu KyJabtusruposanum 6akrepuii C. hydrogenoformans Z-2901T na 100 % CO.
[
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HccnenoBanbl 3aBUCHMOCTH KOHBEPCHHM W TPOHM3BOAMTEIBHOCTH OHOpEaKTopa IO BOJOPOAY IIPH
KyiabTuBUpoBaHun Oakrepuit Carboxydothermus hydrogenoformans Z-2901T u “Carboxydothermus
islandicus” SET IS-9T. VYcraHoBieHO, YTO MPOU3BOAUTEIHHOCTH IO BOJOPOAY MOXKET JIOCTUTATh
2 m3Bomopona/(M3peakTopa-u) MpH YCIOBHOM BpPEeMEHHM KOHTakTa MeHee 5,13 MuH ans Oakrepuit
Carboxydothermus hydrogenoformans Z-2901T u menee 4,80 mun s Oakrepuii “Carboxydothermus
islandicus” SET IS-9T. Iloka3aHo, 4TO CTeNneHb KOHBEPCHH W TPOU3BOAUTEIHHOCTH IO BOIOPOLY
U3MEHSIOTCS HECYIIECTBEHHO INMPH W3MEHEHWW KOHIICHTPAIMH KJIETOK MHUKPOOPTaHW3MOB B pEaKTOpe
¢ 2,6:108 nmo 5,1-108 xi/mMi, 4TO TOBOPUT O JUMHUTHUPOBAHMM peakiuu mnpoueccamu auddysun u
MaccorepeHoca U, CIe0BaTeIbHO, O BO3MOKHOCTH JAJIbHEHUIIETO YBEIMYCHUSI TPOU3BOJUTEIBHOCTH H
KOHBEPCHUU 32 CYET COBEPILIEHCTBOBAHMS annapaTrypHoro oopmieHus mpouecca.

HNEPEPEBOTKA ALIETOHO-BYTHUJIOBOM BAPIBI C UCNTOJB30BAHUEM BAKTEPUIA
CELLULOMONAS

IIpoxoposa A.U., Kacuuun E.M., Mopasunosa E.M., Cepreesa A.B., labunos E.P.
Omxpuimoe akyuoneproe oduecmaso «l ocyoapcmeeHublil HAYYHO-UCCAe008aAMeNbCKUL UHCIUNYM
buocunmesa benxoguvix gewpecmay. 109004, Mockea, yn. A. Conocenuyvina, 27

Byranon mupoko mHpuUMeEHsieTCs MPU MPOMBIIIJICHHOM IOJYYEHUH pPAa3JIUYHBIX TIOJIMMEPOB, Kak
nobaBKa B TOIUTMBO, a TaK)KE B Ka4eCTBE AKCTPATMPYIOIMIETO BEIIECTBA B IMHUIICBOM M IMHUIIEBKYCOBOM
NPOMBIIIJIEHHOCTH. M3-3a 3konoruueckoir 0€30MacCHOCTH MHUKPOOHOJIOTHYECKHH CIOCOO IMOMyUYeHHS
OyTaHOJa TPEANOUTHTEIbHEE, YeM HEePTEXUMHUYECKUI CIOCo0, Ilie CyIMECTBYeT MOTCHIUAIBHBIA PUCK
pacrpocTpaHeHUs! KaHLIEPOT'€HHBIX BEILIECTB.

CyIIecTBeHHBI BKJIQJ B CTOMMOCTH MOJYYCHHUS PACTBOPHUTENCH OHMOCHHTETHYECKHM CIIOCOOOM
BHOCHT CTaJUsl YTHJIU3ALUKU Oap/bl, MOTy4aeMOi Mociie U3BJICUEHUs] paCTBOPUTEINICH U3 KYJIbTypalbHOM
Xuakoctu. bapna, moimydaemasi mociie OTJENICHUs] PacTBOPUTENICH W OMOMACChl MPOMYIEHTA COJACPKHT
OCTaTOYHbIE KOHLIEHTPAIMH alleTOHa, OyTaHoJIa, 3TaHOJa, 4 TAK)KE OPraHUYECKHUEe KUCIOTHI, B YaCTHOCTH,
YKCYCHYIO, MAaCIISIHY0, M30-MaciisiHyt0. COpoc 6apibl B OKPYKAIOIIYIO CpeTy HEMOIYCTHM, TaK KaK MOXKET
HAHECTU HETIONPAaBUMBIN YPOH MPHUPO/IE.

W3 mpoTecTUpOBaHHBIX IMTAMMOB MHUKPOOPTaHM3MOB, CIIOCOOHBIX YTHIIM3UPOBATh PACTBOPHUTEIH U
OpraHu4ecKHe KucioThbl 0bu1 0ToOpan 6akTepuanbhblii mtamm Cellulomonas sp BKIIM B-4465, kotopbrii
OTJINYAETCS BBICOKOH CKOPOCTHIO POCTA, M OMOMacca KOTOPOTO MOXKET OBITh UCTIONIb30BaHA JJIs1 00O allCHHS
KOPMOB >KHBOTHBIX B Ka4€CTBE MUKPOOHOTO MTPOTEHHA.

Pazpaborana u ampoOupoBana B nabopatopuom ¢epmentep Liflus GX I «Biotron», Kopes,
BMECTUMOCTBIO 5 JIUTPOB, CXeMa IMepepadOTKU aleTOHO-OyTUIIOBOM Oapapl € HCHOIb30BAaHUEM
Cellulomonas sp., kKoTopast 1mo3BojsieT B mpotoke 55,5 mu/gac cau3uth XIIK 6apaer moutu B 4 pasa 10
snauenus 5300 mrO/m.
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BIOCONVERSION OF ACETATE -BUTYL STILLAGE BY THE BACTERIA
CELLULOMONAS

Prokhorova A.l., Kasitsin E.M. Mordvinova E.M., Sergeeva AV., Davidov E.R.
Joint stock company «State scientific research institute of the biosynthesis of protein substances»

Butanol is widely used in such industrial process, like the polymers obtaining, as an additive to gasoline
and, also, as extracting agent in the food industry. Due to the ecological safety, microbiological method of
the butanol obtaining is preferred over petrochemical way, a potential risk of carcinogens is present.

The stage of utilization of stillage (obtained after solvents extraction from cultural broth) gives a
significant contribution to the cost of solvents obtaining,. The stillage, that was received after separation
of the solvents, and cell biomass contain residual concentrations of acetone, butanol, ethanol and organic
acids: acetic acid, butyric acid, iso-butyric acid. Wasting the stillage to the wastewater is not valid because
it will cause irreparable damage to nature.

The strain of Cellulomonas sp. VKPM-4465 was chosen from other tested strains that were able to
assimilate solvents and organic acids, due to high growth rate and possibility of using its biomass as an
additive to an animals feed for fortification by the microbial protein.

The method of bioconversion aceto-butyl stillage with using the Cellulomonas sp. was developed and
tested in the laboratory-scale fermenter Liflus GX II “Biotron” (Korea), with a capacity of 5 litres. This
method allows to reduce the chemical-consumed oxygen (CCO) level almost in a 4 time to 5300 mgO/I,
with the dilution rate 55,5 ml per hour.

CKPUHUHI BAKTEPUM - ITPOAYIEHTOB JINIIA3

Hymkapés M.A., lllnuponok O.I', JInucuukas T.b., l'apadaxxkny A.B.
Canxm-Ilemepbypeckutl cocyoapcmeennvlii mexrnono2udeckuti uncmumym (Texunuueckuil ynueepcumem,),
190013, Canxm-Ilemepbype, Mockosckuii np., 0.26

MHorue oTpaciiy IPOMBIIIIIECHHOCTH B HACTOSAIIEE BPeMs MPOSBIISAIOT 00JbII0N nHTepec k umnazam (EC
3.1.1.3) — bepmenTam, kaTaTU3UPYIOIINM THAPOIU3 TPUALUITIIULIEPUIOB C 00pa30BaHUEM )KUPHBIX KUCIOT
u mnnepuHa. OCHOBHBIMU MPOAYLEHTAMH JIMIA3 SBJSIOTCS MITaMMbl TpuOOB poaoB Mucor, Rhizopus,
Fusarium, npoxoku pono Jarrowia, Candida, Geotrichum. TTouck HOBBIX IITAMMOB MHKPOOPTaHU3MOB
- MIPOAYLEHTOB JIUMA3bl, MPOSBISIONINX aKTUBHOCTh HE TOJIBKO MO JAECTPYKIIUHU KUPOB PACTUTEIHHOTO U
YKUBOTHOTO MIPOUCXOXKICHHUS, HO U TPAHCITEPUPUIIUPYIOIIYIO aKTUBHOCTD, SIBISIETCS aKTyaIbHOM 3a/1auei.

Hamu npoBen€n ckprHUHT OaKTEepUil TT0 HATMYHUIO JIMITA3HOW aKTUBHOCTH cpefu 30 My3eHHBIX KYJIBTYD.
Hcnonp3oBanue OakTepH-MIPOAYLIEHTOB JIHIMAa3 TMO3BOJIHIO OBl COKPATUTh BPEMsl KyJIbTHBUPOBAHUS
U caenarh Oosiee BBITOAHBIM MpOIecC MoiaydeHus auma3. OmnpenenuTs HaJIUuue y MUKPOOPTaHU3MOB
JUMOIUTUYECKOM aKTUBHOCTH MOXHO, BBICEBAsl €0 Ha CPEAY C COOTBETCTBYIOMIMM JUMUIOM. CKPUHHUHT
MPOBOAMIIM Ha JBYX BapHaHTaX arapu3OBaHHBIX cpel, comepxammx 1% TBuH-80: ¢ mobamneruem 1%
pbIObero Kupa u 0e3 Hero. Hamuune nMUMONUTHYECKOW aKTUBHOCTH IITAMMOB ONPEAEISIN B TEUEHUE
5 CyTOK KyJbTUBHpOBaHUS mpu Temmeparype 28°C mo oOpa30BaHHIO 30H KAJIBIIMEBBIX COJEH >KUPHBIX
KHUCJIOT BAOJIb HITPUXA BBIPOCIIEH KyJIbTYphl OakTepuil. YCTaHOBIEHO, UTO HA cpene 0e3 phIObero xupa
30Ha Mody4aeTcs 0oee YETKOM U JIETKO OMPEAeIIeTCs BU3YaIbHO.

Vxe Ha nepBble CYTKHU POCT HAOMIOAaNICs Yy BCEX UCCIIEOBAHHBIX KYIbTYp OaKTepHii, a 30Ha TUAPOIN3A
TBHH-8(0 — TOJIBKO y YETHIPEX KYJIBTYp: ABYX OakTepuii poaa Mycobacterium u 1ByX - pona Sarcina. Yepes
JIBOE CYTOK KyJIBTHBUPOBAHUS 30HA THAPOITN3a MPOSBUIIACK eNIE Y OMMHHAALIATH OaKTepuil, a uepes 5 CyTok
oHa HaOmonanack y 19 u3 30 uccinenoBaHHbBIX KyJIBTYyp. MakCUMaIbHBIN pa3Mep 30HbI KaJIbITUEBBIX COICH
YKUPHBIX KUCIOT HAOMIOMANCs Y YeThIPEX KYNBTYpP, MPOSBUBLIMX CIIOCOOHOCTH THIPOIM30BATH JTUIHIBI
YK€ B TIEPBbI€ CYTKU KyJIbTUBUPOBAHHSI.
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SCREENING OF BACTERIA - PRODUCERS OF LIPASES

M_.A. Pushkarev, O.G. Shpironok, T.B. Lisitskaya, A.V. Garabadzhiu
St. Petersburg State Institute of Technology (Technical University),
190013, St. Petersburg, Moskovsky prospect, 26

Many industries are showing great interest in lipases (EC 3.1.1.3) - enzymes catalyzing the hydrolysis
of triacylglycerides with the formation of fatty acids and glycerol. The main producers of lipases are strains
of fungi genera Mucor, Rhizopus, Fusarium, yeast genera Jarrowia, Candida, Geotrichum. This is an
important task to search new strains of microorganisms - producers of lipases that are active not only in the
destruction of the fats of vegetable and animal origin, but show transetherification activity.

We performed screening of bacteria for the presence of lipase activity among the 30 museum cultures.
The use of bacteria - lipaseproducers would reduce the time of cultivation and make it more profitable
process for lipases. The presence of microbial lipolytic activity can be determine by sowing it on medium
with an appropriate lipid. Screening was performed on two different agar media containing 1% Tween-80:
with the addition of 1% fish oil and without it. The presence of lipolytic activity of strains was determined
within 5 days of cultivation at 28 © C by the formation of zones of calcium salts of fatty acids along the
stroke of grown bacterial cultures. Found that on a medium without fish oil zone produces a clear and easily
determined visually.

Already on the first day growth was observed in all the studied cultures of bacteria, and the zone of
hydrolysis — only in four cultures: two bacteria of the genus Mycobacterium, and two of the genus Sarcina.
After two days of cultivation hydrolysis zone appeared in eleven more bacterial cultures and after 5 days
it was observed in 19 of 30 studied cultures. The maximum size of the zone of calcium salts of fatty acids
was observed in four cultures that have shown the ability to hydrolyze lipids in the first day of cultivation.

PA3PABOTKA BUOKATAJINTUYECKOMN TEXHOJIOT MY ®YKO3bI 1 UCCJIEJJOBAHUE
EE BJINSTHUSI HA UMMYHHBIN CTATYC )KHBOI'O OPTAHU3MA

Cannna T.B., Yepenkos /I.A., Kupbsinosa C. B., Kopneesa O.C.
Boponeoicckas Tocyoapcmeennas mexnonocuueckas akademus,
394000 2. Boponesrc, np. Pesonroyuu 19

®yko3a OTHOCUTCS K MUHOPHBIM caxapaM M MIPaeT YHUKAJIbHYI OHOJOTHYECKYIO POJIb: Y4acTBYET
B CHHTE3¢ MMMYHODIIOOYJIMHOB, B TIpoIeccax KIeTOUYHOH auddepeHnmanuy, MeKMONEKYIIPHOTO U
MEXXKJIETOUHOTO y3HaBaHUs. Pa3paboTka crocoOoB MOMydeHus: mpenaparoB (GpyKo3bl Ui TPUMEHEHHS B
(apmarieBTH4e CKOH 1 MUIIIEBON TPOMBIIIUICHHOCTH SIBJISIETCSI OTHUM U3 B&)KHBIX HAIIPaBJICHUH COBPEMEHHOM
ounorexnonoruv. OAHUM U3 MEPCIEKTUBHBIX CIIOCO0OB MoMyueHHs (hyKo3bl sBIsieTCs (hepMEHTAaTUBHBIN
ruaponn3 (ykonaaHa, colepikalierocs B BOAOpocisiX poxa Fucus. OQHAKO A0 HACTOSIIETO BPEMEHU
OTCYTCTBYIOT IPOCTHIE, 3(h(heKTUBHBIE W HETOPOTHE METOIBI paclIerieHus] PyKOUTAaHOB BOJOPOCIEH ¢
EIBIO MTOTYYeHUsI (DYKO3bI.

Hamm Oputa pa3zpaboTana OuoOKaTamUTUYECKas TEXHOJOTHS MONMyYeHHs (DYKO3bl M3 PaCTUTEIBHOTO
cbIpbsi. OCHOBHOH MPOOIEeMOii Ipu pa3paboTKe JaHHOH TEXHOJIOTUH SBHJIOCH OTCYTCTBUE IMPOMBIIIIIEHHBIX
dbepMeHTOB, crocoOHBIX 3()(EeKTUBHO THAPOIU30BaTh (yKoWmaH Bomopocied. B cBsi3u ¢ 3TuM OBLT
NPOBENICH CKPUHUHT MUKPOOPTaHU3MOB, 00JIaIafoNINX KapOOTUIPa3HOH aKTUBHOCTBIO, U BBIOpAH MITaMM
MHUKpPOMHUIIETA C BBICOKOH (PyKO3UIa3HOW aKTHBHOCTHIO. OmpeienieHbl ONTUMAIIbHbBIE YCIIOBHS OMOCHHTE3a
(yKo3uaa3pl BEIOPAaHHBIM MPOIYLEHTOM M palMOHAJIbHBIC YCIOBHUS IMPOBEACHHS THApONHN3a (yKoHIaHa
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MOJYYEHHbIM (DEPMEHTHBIM IPENapaToM, YTO MO3BOJIMJIO JOCTHYB BbixoAa ¢yko3sl 4,1 % oT BO3AYIIHO
cyxoi Omomacchl BOIOPOCIH.

b0 ycraHoBieHo, uTO BBeAeHHE (PyKO3BI B PAIlMOH MIICKONUTAIOMIMX B J103upoBKe 40-80 Mr/Kr B
CYTKH CTHUMYJIUPYET aHTHTEI000pa30BaHUE, YTO CBUACTEILCTBYET O €€ MOJOKHUTEIHLHOM BIUSHUHU Ha
MMMYHHBIN CTaTyC dUBOTO OpraHu3Ma.

Paboma evinonnena npu noooepocxe DedepanvHou yenegou npozpammsl «Hayunvie u HayuHo-
neoazozudeckue Kaopwvl unHosayuonnou Poccuuy na 2009-2013 20061, [ockonmpaxm Ne 11 260.

THE BIOTECHNOLOGY OF FUCOSE AND INVESTIGATION OF ITS EFFECTS
ON THE IMMUNE STATUS OF BIONTS

Sanina T.V., Cherenkov D.A., Kiryanova S.V., Korneeva O.S.
Voronezh State Technological Academy, 19, Revolution Avenue, 394000 Voronezh, Russia

Fucose refers to the minor sugars and plays a unique biological role: it is involved in the synthesis of
immunoglobulins, in the processes of cell differentiation, the intermolecular and intercellular recognition.
Development of ways to get fucose for using in pharmaceutical and food industry is one of the important
areas of modern biotechnology. One of the promising methods for producing fucose is the enzymatic
hydrolysis of fucoidan contained in the seaweed genus Fucus. However, to date there are no simple,
effective and inexpensive methods of splitting fucoidans algae to produce fucose.

We have developed a biotechnology of fucose from the plant material. The main problem in the
development of this technology was the lack of industrial enzymes that can efficiently hydrolyze fucoidan
seaweed. In this regard, a screening of microorganisms possessing hydrolytic activity was made, and fungal
strain with high fucoidan-hydrolitic activity was chosen. Optimal conditions for biosynthesis fucoidan-
hydrolase by selected producer and rational conditions for hydrolysis of fucoidan by derived enzyme were
determined, what allowed reaching output of fucose 4.1% of air dry biomass of algae.

It was found that the introduction of fucose in the diet of mammals at a dosage of 40-80 mg / kg per
day stimulates antibody production, which indicates its positive impact on the immune status of the bionts.
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ITOBBIINEHUE YPOBHSA SKCITPECCHUU INTIOKOAMMJIA3BI B TIPOMBIINJIEHHOM
IITAMME I'PUBA ASPERGILLUS AWAMORI BYAT-2 1000y

Cepena A.C.', llypuxosa H.B., Po:xxkoBa A.M.2, Cunuubia A.I1.}

'THY BHUH nuwesoti buomexnono2uu Poccenvxoszakademuu,

Poccusa, 111033, Mockea, yn. Camoxkamnas, 4-6;

Unemumym b6uoxumuu um. A.H.Baxa PAH, Poccus,

119071, Mockea, Jlenunckuii npocnexm, 33, cmp.2;

SMockoeckuil 2ocyoapcmeennwiil ynusepcumem umenu M.B. Jlomonocosa,
Xumuueckuii ghaxynomem, Poccus, 119991, Mocxea, I'CII-1, Jlenunckue 2opwi, 1-3.

OpauM 13 Hanbonee UCTOIb3yeMbIX (DEPMEHTOB Ui OCaXapUBaHUS KPaxMaJCOAEPKAIIETO CBhIPhS
U MaJbTOJEKCTPUHOB B CIHUPTOBOM TMPOMBIINUICHHOCTH SIBISETCA IIIOkoammuiaasza (o-1,4-mmokaH-
mmokoruaposnasa, Ko 3.2.1.3).

[Iramm rpubda Asp.awamori BYT-2 1000Y (BKM F-3765) sBiisieTcst OTe4eCTBEHHBIM MPOMBIIIIICHHBIM
IIPOAYLEHTOM [NIFOKOAMUJIa3bl, [I03TOMY MOBBIILIEHUE YPOBHSI IPOAYKTUBHOCTHU Y 3TOTO IITAMMa SIBJISIETCS
aKTyaJIbHOU 3a1a4yeil.

Jnis yBenMueHHsI SKCIPECCUH CEKPETUPYEMbIX (DEPMEHTOB y TIpHOOB HCIONIB3YIOTCS TEXHOJIOTHU
pexomOuHaHTHBIX JIHK, mO3BOSIONIME TOMTYYUTh IITAMMBI C YBETHUEHHBIM YUCIIOM KOITUI T€HOB LIETIEBBIX
bepMeHTOB (MYJIBTUKOMHUIHbBIE IITAMMBI) 32 CUET MCIOJIL30BAaHUS PErYIATOPHBIX MOCIEA0BATEIbHOCTEN
TF€HOB T'OMOJIOTHYHBIX «MaXOpHbIX» OenkoB. lltamm Asp. awamori Hapsay ¢ IIIOKOAMUIa30d TaKkKe
POAYLUPYET O-aMuja3zy — BTOPOM «Ma)KOpHBII» O€JOK, MOATOMY MCIIOJIb30BaHHWE IMPOMOTOPHON M
TEPMUHATOPHON o00JacTedl TeHa o-aMuiIa3bl MPEANONIOKHUTEIBHO JODKHO TPUBECTH K YBEIHUYCHHIO
KOMMUITHOCTH T'€Ha III0OKOAMUJIa3bl, UTO, B CBOIO OYEPE/Ib MOBBICUT CUHTE3 LIEJIEBOM TITIOKOAMMIIA3HI.

Metogom wunBepcHoro I[P ObuiM  KJIOHMPOBAaHBI  HYKJICOTHUAHBIE  IOCIEIOBATEIBLHOCTH,
COOTBETCTBYIOIIUE TPOMOTOPHOI 001acTU reHa a-aMuiiasbl Asp.oryzae (amyl) U TEpMUHATOPHON 00IACTH
reHa TIIFOKOaMIIIa3el Asp.awamori (glaA), 1 Ha OCHOBE 3TUX Y4aCTKOB ObLIT C(HOPMHUPOBAH BEKTOP pAmy.

Jiss  TIOBBIIEHMST OKCIPECCHUH TIFOKOAMMIIA3bl, MITAMM-PEUUNHEHT Asp.awamori niaD™ Obu1
TpanchopmupoBan miaazmuno pAmy GAAawa, Hecylleil reH TOMOJOTHYHOW IIIOKOaMWIasbl. beuin
MOJyYeHBbl TPAHC(POPMAHTHI, Y KOTOPHIX MPH CHUKEHUU amMuiIa3HoW akTuBHOCTH Ha 30-40%, ypoBeHBb
DIroKoaMuiasel ysenuumics 10 187-198% (puc. 1) mo cpaBHeHHIO ¢ YPOBHEM CHHTE3a TIIIOKOAMUIA3bl B
HCXOJTHOM IITaMMe.

Taxum 006pazom, UCTIOIB30BaHHE aMUJIA3HOTO MPOMOTOpPA, IPUBENO K MOBBILIIEHUIO MPOAYKTUBHOCTH

TJIFOKOAMHMJIa3bl B IITAMMEC ASD. awamori.
O AC ET1A
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AMUIOIUTHYECKAS AKTUBHOCTB,

K el cl2 cI3 cl4 cl5 cl6 cl7 cl8 ¢cl9 cl10 cl1l cl12 cl13 cl14 cl15 cl16 cl17 cl18 cl19

[lITammer

Puc.1. I'lmokoamuiiazHas 1 aMUJIa3Hasi AKTUBHOCTB Y KJIOHOB, NOJIyYE€HHBIX IIPH
TpaHchopMauuu wramma Asp.awamori niaD™ nnazmugoii pPrAmy_GAAawa.
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INCREASING OF GLUCOAMYLASE EXPRESSION IN THE INDUSTRIAL STRAIN
ASPERGILLUS AWAMORI VUDT-2 1000U

Sereda A.S.!, Tsurikova N.V.!, Rozhkova A.M.2, Sinitsyn A.P.3

IState Scientific Establishment Russian Scientific-Research Institute of Food Biotechnology of Russian
Agricultural Sciences Academy,

4b, Samokatnaya str., Moscow, 111033, Russia

’A.N. Bach Institute of Biochemistry, Russian Academy of Sciences,

Leninsky prospekt, 33, build. 2, Moscow, 119071, Russia

3Chemical Department, Moscow State University,

Leninskiye Gory, 1-3, GSP-1, Moscow, 119991, Russia.

Glucoamylase is one of the most widely used enzymes for saccharification of starch-containing raw
materials and maltodextrins in the alcohol industry. Strain of the fungus Asp.awamori VUDT 1000U-2
(VKM F-3765) is a domestic industrial producer of the glucoamylase (a-1,4-glucan glucohydrolase, EC
3.2.1.3).

The important goal is the increasing productivity of this stain. To increase the expression of secreted
enzymes in fungi the technology of the recombinant DNA was used. It gives the possibility to obtain strains
with increased copy number of the target enzymes (multicopy strains) by using the regulatory sequences
of genes homologous to “major” proteins.

Asp.awamori strain produces the other “major” protein a-amylase. Using of the a-amylase promoter
and terminator sequences should lead to increasing of glucoamylase gene copy number, which will increase
the biosynthesis of the target glucoamylase enzyme.

Untranslated sequence of a-amylase gene Asp.oryzae (amyl)) corresponding to its promoter region
and glucoamylase 4sp.awamori (glaA) termination area were cloned, using method of the inverted PCR.
Vector pAmy backbone was created on the basis of these regions.

To increase of glucoamylase expression level the recipient strain Asp.awamori niaD"was transformed
by pAmy GAAawa plasmid carrying homologous glucoamylase gene.

The obtained transformants were decreased in a-amylase activity for the 30-40%, and were increased
in expression level of glucoamylase up to 187-198% (Fig. 1) in comparison to untransformed strain.

‘ H a-amylase W GA‘

Amylolytic activity,®

K cll cl2 cl3 cl4 cl5 cl6 cl7 cl8 cl9 cll0cll12cll13 cll4 cl1Scll6cl17 cl18 cl19
| .
— Strains
|
— i - ivitv i i i
Figure 1. Glucoamylase and a-amylase activity in the clones obtained after transformation of
— strain Asp. awamori niaD ~ by pPrAmy_GAAawa plasmid
| -
I
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BUOKATAJIMTUYECKASA 'TETEPOI'EHHASA CUCTEMA IJIAA T'HMIPOJIN3A
PACTUTEJIBHBIX I'INKAHOB

O:xkumroBa E.B.!, Cunopos A.W.!, Maptupocosa E.1.2, [lnamuua U.I".?
'TOY BIIO «Tsepckoii 2ocy0apcmeeHHblll MEeXHUYECKUL YHUBEPCUMENY,
170026, e. Teepw, nad. A.Huxumuna, 22, e-mail: eozhimkova@mail.ru
Uncmumym ouoxumuyecxou gpuzuxu um. H.M. Omanysns PAH,

119334, Mocksa, yn. Kocvleuna, 4

Ha cerognsimHuii 1eHb OnMrocaxapubl MPEICTaBISIIOT cO00M KpymHEWIui Kiiacc MpeOHOTHKOB,
MOJyYMBIIMX B MHUPOBOM NpPaKTUKE HamOoJblllee KOMMepueckoe 3HaueHue. Onurocaxapubl, KOTOpbIE
SBJISIFOTCS TPOM3BOIHBIMU YPOHOBBIX KHCJIOT IMOBBIIIAIOT UMMYHHBIA CTaTyCc 4eloBeKa, CIOCOOCTBYIOT
YAYUYLIEHUIO YCBOEHHSI MUHEPAJIbHBIX KOMIIOHEHTOB IUIIU (3K€J1€30, KaJbLUi U T 1.), CHUXKAIOT PUCK
pakoBbIX 3a0oneBaHuil. CyIIecTBYET HECKOJIIBKO OCHOBHBIX CIIOCOOOB MOMYUYEHUS! OJUTOCaxapHuaoB, Mpu
3TOM 0COOOT0 BHUMAHUS 3aCITy’KUBAET SH3UMATHYECKasl JeTpaJalys reTeporoincaxapuIHbIX cyocTpaToB
MMMOOUITM30BAaHHBIMU (PEPMEHTATUBHBIMU KOMILIEKCAMH.

[IpencraBnennas pabora MOCBsIIEHA MMMOOMIM3AINN TIIUKOJIUTUYECKOTO (PEPMEHTHOTO KOMILIEKCA
rpuba Trichodermaviride nanonumepaom Hocutenie SEPABEADS EC-HA 403. OnpeneneHo onTUManbHOE
COOTHOIIIEHNE KOMIIOHEHTOB CUCTEMBI «HOCHTEIb—MOAN(PHUKATOP-hepMeHT», a TaKkke 000CHOBAHO BpeMs
CUHTE3a M TOATBEpPXJCHA OINEepaloHHAas CTa0MWJIBHOCTH IOJYYEHHON TeTepOreHHOW KaTaluTHYeCKOM
cucteMbl. DU3UKO-XMMUYECKHE CBOWCTBA MOJYYCHHOM OHMOKATaTUTHUYECKOH CHUCTEMBI OIpEIeICHBI
meronamu bOT, undpakpacHoit Dypre-CIEKTPOCKONMHI U PEHTIEHO(POTOITEKTPOHHON CTIEKTPOCKOITHH.

CuHTe3upoBaHHas OMOKAaTaIUTUYECKast CUCTeMa OblIa MCIIONb30BaHa ISl TUAPOJIM3a PACTUTEIBHBIX
reTeporoincaxapuyioB (KCuiaHa, IIMKAaHOB JIbHA OOBIKHOBEHHOTO M BaJlepHaHbl JIEKAPCTBEHHOM).
[Tony4yeHHble onurocaxapubl, IPEACTABISIIOT cO00M MPOU3BOAHBIE YPOHOBBIX KHUCIIOT, CIEIOBATEIBHO,
001a/1a10T BCEMU MEePEUHCICHHBIMU BBIIIE JOCTOMHCTBAMHU.

Ha ocHoBaHMM 3KCIIEpUMEHTAIbHBIX JAaHHBIX ONPEEIECHbl KMHETUYECKUE IMapaMeTphbl MPOLECCOB.
[TonoOpanbl onTUManIbHBIE YCIOBUS PEAKIUN THUAPONM3a TETePONOINCAXapuIOB MJisi HAKOIIJICHHS
MaKCUMaJIbHOTO KOJIMYECTBA TPU- U MIEHTA0JINTOCAaXapuI0B B pEaKIIMOHHON Cpefe.

HETEROGENEOUS BIOCATALYTIC SYSTEM FOR PLANT GLYCANS HYDROLYSIS

Ozhimkova E.V.}, Sidorov A.L.!, Martirosova E.1.2, Plashchina 1.G.?

ISEE HPE «Tver State Technical Universitymy,

170026, Tver, nab. A. Nikitina, 22, e-mail: eozhimkova@mail.ru

’Emanuel Institute of Biochemical Physics RAS, Kosygin st. 4, Moscow, 119334, Russia

Up to now oligosaccharides represent the largest class of prebiotics, received in world practice the
greatest commercial value. Oligosaccharides which are derivatives form uronic acids raise the immune
status of the person, promote improvement of mastering of mineral components of food (iron, calcium
and e.c.), reduce risk of cancer diseases. There are some basic ways of oligosaccharides extraction, thus
special attention is focused on enzymatic degradation of heteropolysaccharides by immobilized enzyme
complexes.

The presented work is devoted to immobilization of mushroom enzymatic complex Trichoderma viride
on polymeric carrier SEPABEADS EC-NA 403. The optimal parity of components of system “carrier-
modifier-enzyme” is defined, and also time of synthesis is proved and operational stability of the received
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heterogeneous catalytic system is confirmed. Physical and chemical properties of the received biocatalytic
system are defined by BET, FTIR spectroscopy and X-ray electronic spectroscopy.

The synthesized biocatalytic system has been used for hydrolysis of vegetative heteropolysaccharides
(xylan, flax glycans and ordinary valerian glycans). Received oligosaccharides, represent derivative of
uronic, hence, possess all advantages listed above.

On the basis of experimental data kinetic parameters of processes are defined. Optimum conditions
of heteropolysaccharides hydrolysis for accumulation of the maximum quantity of three - and
pentoolygosaccharides in the reactionary environment are picked up.

KPOCC-XUMHNYECKASA CIIUBKA MOJIEKYJL IN VIVO JJI1 PUKCALIUN BEJIOK-
BEJIKOBBIX B3AUMOJENCTBHI, BOSHUKAIOIINX B ITPOIIECCE CEKPEIIUN
BHEKJETOYHOM BAKTEPHOJIUTHYECKOM SHAONENTUIA3BI ALPB B KJIETKAX
LYSOBACTER SP. XLI

Illysanosa O.I1.', Kpacosckas JI.A.!, Bugsiruna E.O.3,

CyxapuueBa H.A.}, Pynenko H.B.?, Crennas O.A.!

"Vupescoenue Poccutickou akademuu Hayk Mncmunym 6Guoxumuu u pusuoniocuu MUKpoop2aHuzmos,
142290, . IIywuno, npocnexm Hayku, 0.5,

’Qunuan uncmumyma ouoopeanuyeckou xumuu um. axao. M.M. [llemaxuna u

10.A. Osuunnuxosa Yupexcoenue Poccutickotl akademuu HayK,

142290, . [Iywuno, npocnekm Hayxku, 0.6,

Iywunckuil cocyoapemeennulil yuueepcumem, 142290, e. [lywuno, npocnekm Hayku, 0.3.

Jlutnueckas nporeazaAlpB, cexperupyemas 6akrepueii Lysobacter sp. XLI, MoxxeT ObITh HCIIOIB30BaHA
KaK aKTUBHBI KOMIIOHEHT aHTUMUKPOOHBIX METUIIMHCKUX IIPENapaToB HOBOTO oKojeHusl. J{is pazpaboTku
TEXHOJIOTHH MOy4eHHs (pepMeHTa HEOOX0IMMO 3HATh MOJIEKYJISIPHBIA MEXaHU3M €r0 CEKPEIMU U3 KIIETKHU-
MPOYIIEHTa, YTO B CBOKO OYEpEe]b NUKTYeT MOuck AlpB-0elKkoBbIX B3aUMOJICHCTBHM, BOSHUKAIONIUX B
npoliecce cekpenu. MeToa MexXMOIEKYIPHOM KPOCC-CIIMBKH 1N VIVO AaeT BO3MOXKHOCTb 3a(pUKCHPOBATh
B KMBOW KJIETKE KaK CTaOWJIbHBbIE, TaK U BPEMEHHBIE OelIOK-OEIKOBbIE B3aUMOJEHCTBUS B UX HATUBHOM
cocrosiHuu. L{enbro paboTsl SBISIIOCH cpaBHEHKE TpexX Kpocc-nmuakepoB DSS, DSP u BS® nns crabunmzanmn
AlpB-06enkoBbIX B3auMOICUCTBUH B KJieTKax Lysobacter sp. XLI. MemOpaHonpoHHIIaeMbie JIUTTO(DUITEHBIE
kpocc-muHKepbl DSS  (mucykumaumuamincybepar) u DSP  (auTHo-Ouc-(CyKIMHUMHIAIIPOTHOHAT))
UCIOJIB3YIOTCS JJIs CIUMBKH BHYTPUMEMOPAHHBIX U BHYTPHUKJIETOUHBIX OCJIKOB, TMIPO(UIBHBINA Kpocc-
aunkep BS?® (6uc(cynbhocykuumanmuami)cyoepar) - Ui CIIUBKU OJIKOB, HAXOISIIMXCS Ha KICTOYHOM
noBepxHocTu. [Ipu Ucnonb30BaHUN KPOCC-CIIMBAOIIUX PEareHTOB B MHTAKTHBIX KileTKax Lysobacter sp.
XLI o6pa3yrorcst 6elKOBbIE KOMILIEKCHI, KOTOPBIE BBISBIISIOTCS C IIOMOIIBbIO MOHOKJIOHAIBHBIX aHTUTEI K
MPOTIENITH Y dHAOTENTH a3k AlpB.
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IN VIVO CROSSLINKING STRATEGIES FOR STABILIZATION OF PROTEIN-PROTEIN
INTERACTIONS IN LYSOBACTER SP. XLI CELLS DURING THE SECRETION OF
EXTRACELLULAR BACTERIOLYTIC ENDOPEPTIDASE ALPB

Shuvalova O.P.!, Krasovskaya L.A.!, Vidyagina E.O.%, Sukharicheva N.A?,
Rudenko N.V.2, and Stepnaya O.A.!

ISkryabin Institute of Biochemistry and Physiology of Microorganisms,

Russian Academy of Sciences, pr. Nauki 5, Pushchino, Moscow region, 142290 Russia
’Branch of the Shemyakin and Ovchinnikov Institute of Bioorganic Chemistry,
Russian Academy of Sciences, pr. Nauki 6, Pushchino, Moscow region, 142290 Russia
SPushchino State University, pr. Nauki 3,

Pushchino, Moscow region, 142290 Russia

The AlpB lytic protease is secreted by the bacterium Lysobacter sp. XLI and can be used as an active
component of antimicrobial medicines of the new generation. For development of the enzyme production
technologies, it is necessary to know the molecular mechanism of its secretion from producer cells,
which in turn necessitates the search of AlpB-protein interactions that occur during the secretion. The
method of in vivo crosslinking makes it possible to capture both stable and transient protein-protein
interactions in their native environment. The goal of the study was to compare different crosslinkers (DSS,
DSP and BS3) to stabilize the AlpB-protein interactions in Lysobacter sp. XLI cells. Homobifunctional
crosslinkers DSS (disuccinimidyl suberate) and DSP (dithiobis[succinimidylpropionate]) are lipophilic
and membrane-permeable, which makes them applicable for intracellular and intramembrane conjugations.
BS3 (bis[sulfosuccinimidyl]suberate) possesses a charged group and is applicable for cell surface protein
crosslinking. The protein complexes formed in the intact cells of Lysobacter sp. XLI as a result of using
crosslinking reagents are detected by the monoclonal antibodies against propeptide endopeptidase AlpB.

T'UMBEPUIHBIN BEJIOK: JTIOIIU®EPA3A LUCIOLA MINGRELICA - BUOTUH-
CBS3BIBAIOIIN JOMEH. IOJTYYEHUE, CBOMCTBA, IPUMEHEHHUE

Cwmupnosa /1. B., Kokmapos M. HU., Yraposa H. H.
Xumuueckuii ghaxynomem MI'Y umenu M.B. Jlomonocosa,
119991, Mockea, Jlenuncxue I opul, 0.1, xop.3. E-mail: S mir nova@mail.ru

B Hacrosiee Bpemsl aKTyaJdbHOM 3ajauell SIBISETCS CO3/aHUE HOBBIX OHMOAHAIUTHUYECKHUX
BBICOKOYYBCTBHUTEIBHBIX U BBICOKOCTIEIM(DUIHBIX pEareHTOB [ OIIPE/IeSICHIsI HAHO KOJTMYECTB Pa3IMYHbIX
(U3MOIOrMYECKU aKTUBHBIX BEILECTB M MATOI€HHBIX MUKPOOPIaHU3MOB.

OnHUM 13 MIUPOKO pa3BUBAEMBIX Ty TEH MOIyYSHHS TAKUX CUCTEM SIBJISIETCS HCTIONB30BaHNE THOPHTHBIX
0€JIKOB, COBMELIAIOIUX B C€0€ BEICOKYIO UyBCTBUTEIBHOCTh O€JIKa-€TEKTOPA C BEICOKOM CEIEKTUBHOCTBIO
OenKa, CHOCOOHOTO CBSI3BIBATHCS C M3y4aeMOW MUIIEHBIO. B pesynabrare 4ero mpoucXomuT (HUKcanus
OenKa-ZeTeKTopa Ha TOBEPXHOCTH MUIIECHH.

B xauecTtBe Oenka JeTeKTOpa MOTYT BBICTYHATh Pa3iIMuHbIC JIIOLU(epassl, B 4aCTHOCTH Jioludepasa
CBETJISIKOB, 00Jajiaroliasi BHICOKOW YyBCTBHTEIbHOCTBIO BCIIEACTBUE BBICOKOTO KBAHTOBOIO BBIXO/A
OMOIOMUHECIIEHTHON PeaKInu, HU3KUM (DOHOBBIM CHUTHAJIOM, KOTOPBIA OMpeaessieTcss CTaOUIbHOCTHIO

cyOcTpara, a Tak e MPOCTOi MpoIeypoil HapaOOTKHU U BbIJENIEHUS O€TTKa B HEOOXOAUMBIX KOTUUECTBAX, s
B kauecTBe CEIGKTMBHOTO KOMIIOHEHTa MOTYT OBITh HCIIOJIb30BAHBI CTPENTABHINH WU OUOTHH- s
o |
CBSI3BIBAIOIIUI IOMEH, UMEIOIIUE BBICOKYIO KOHCTAHTY CBSI3bIBAHUSI. E—
|

|
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MeTonamMu reHeTHYeCKOW MHKEHEPUH CKOHCTPYyHpOBaHa IIa3Muia, KOJUPYIOUIas reH TMOpUIHOTO
0esKa, KOTOPBIH BKJIIOYAET I'eH TePMOCTAaOMIBHOTO MyTaHTa Jroudepasbl CBeTIAKOB Luciola mingrelica
(4TS) n ren, kogupyromui 87 C-KOHIIEBBIX aMUHOKHCIIOTHBIX OCTAaTKOB OMOTHH-CBS3BIBAIOIIETO JJOMEHA F.
coli (bccp87). Tlokazano, uto npu HapaboTke rudpuaHoro 6enka (475-beep) B knetkax E. coli BL21(DE3)
60% wueneBoro Oeiaka HaxXOAUTCA B OMOTMHWIMPOBAHHOM (opme. V3yueHbl KaTaJluTUUECKUE CBOMCTBA,
TEPMOCTA0MIBHOCTh U CHEKTPHl OMOTIOMUHECHEHIINN THOPUIHOTO OeNKa M TMOKa3aHO, YTO OHMU OJIM3KH
K CBOIcTBaM HcxonHOM mouudepasbl. [lokazana BO3MOXKHOCTb HMCIOJIB30BAaHUSI KOMIUIEKCA THOPUAHOTO
Oenmka CO CTPENTaBUIUHOM B MMMYHO(QEPMEHTHOM aHajW3e IJi OMPEICIICHUs CONEPIKaHUs KIIETOK
Salmonella typhimurium B uatepsane ot 10* 1o 5-10° KOE/mu.

FUSION PROTEIN OF LUCIOLA MINGRELICA LUCIFERASE WITH BIOTIN CARBOXYL
CARRIER PROTEIN DOMAIN. PRODUCTION, PROPERTIES, APPLICATION

Smirnova D.V., Koksharov M.I., Ugarova N.N.

Chemical Enzymology Department, Chemistry Faculty, Lomonosov Moscow State University,
119991, Moscow, Russia

e-mail: S_mir_nova@mail.ru

Currently there is a need for new bioanalytical highly sensitive and highly specific reagents for the
detection of nano- quantities of different physiologically active substances and pathogenic germs.

One of the widely used approaches to develop such systems is the use of fusion proteins that combine
the high sensitivity of the enzyme label and the high specificity of the protein, which is able to bind the
specific target. This leads to the fixation of the enzyme label on the surface of the target.

Different luciferases can be used as an enzyme label, particularly firefly luciferase, due to the high
quantum yield of its bioluminescent reaction leading to the high sensitivity of the bioluminescent detection,
low background signal owing to the high stability of the substrate and the simple procedure of expression
and purification of the protein in required quantity. Streptavidin or biotin-binding domain can be used as a
selective component because of their high binding constant.

The plasmid was constructed by methods of genetic engineering that encodes a fusion protein (4TS-
bcep87) incorporating the thermostable mutant of Luciola mingrelica firefly luciferase (4TS) and a gene
for the carboxyl-terminal 87 residues of E. coli biotin carboxyl carrier protein (bccp87). It was shown that
about 60% of the fusion protein was biotinylated after the expression in E. coli BL21(DE3). Catalytic
properties, thermostability and bioluminescence spectra of the fusion protein were investigated and were
found to be close to that of the non-fused luciferase. We have shown that streptavidin-«biotinylated
luciferase» complex can be used in ELISA for the determination of Salmonella typhimurium cells in the
range from 10*to 5-10° CFU/ml.
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KJIOHUPOBAHME M SKCITPECCHSI TEHA TEPMOCTABWUJILHOM
HEJJIOBUOI'UAPOJIA3BI I I'PUBA LENTINILA EDODES B IPOXXKAX

TaiinakoBa C.M., bucentaen A.K.
JI'TI «HUU [Inpobrem 6uonoeuu u buomexronocuuy PITI «Kazny um. Ano-Dapabuy,
050038, 2. Anmamet, np. Ano-Dapabu 71, Kazaxcman

Lemmrono3a — 3TO HEPACTBOPUMBIN MOJHCAXAPUA, COCTOSIIUI U3 TIIIOKO3bI, COCIMHEHHON MEXIY
co00ii B-1,4-cBs3bio. Lemmononutnueckue GepMeHTHI, CIOCOOHBIE PACIIEIUIATS LEILTION03Y 0 TITIOKO3bI,
MOTYT OBITh pa3lelieHbl Ha Tpu THma: dHAO-B-1,4-rmokanazsl (KO 3.2.1.4), sx30-B-1,4-mmokaHassl
(nemmobuoruaponaser; CBH K® 3.2.1.91) u B-rmmoko3unassl (KO 3.2.1.21). BMecTe OHM W3BECTHBI Kak
EJUTIONA3bl U IEHCTBYIOT CHHEPTUYHO, CIIOCOOCTBYS TIOJTHOMY PaCIIEIUICHUIO [3-1,4-ITHMKO3UIHBIX CBS3eH
LEJUTIONO3HI.

bonbioe konuyectBo pasHbeix THIOB CBH ycraHoBiI€eHO, HO y TpUOOB OMKMCAHO BCEro HECKOJIBKO
TepMOoCTaOMIBHBIX GopM. [1o pe3ynsraram HEKOTOPBIX HCCIeA0oBaHUH, TpHObI Lentinula edodes obnanaior
HAWIy4IIeH CTIOCOOHOCTHIO MPOIYIIUPOBATH TEPMOCTAOMIBHBIC HEIUTIOIOIUTHYECKHE (DEPMEHTHI, B TOM
yucie u CBH.

B nacrosmieii pabote HaMu KJIOHMPOBAaH M CEKBEHHWPOBAH TeH LeutoOuoruaponassl I cemeiicTsa
7A TIMKO3WITHApPONA3 MHUIEIIsIpHOro rpuda L. edodes. Ten »skcnpeccupoBaH B Saccharomyces
cerevisae YPHS501 a/o mox KOHTpoJieM KOHCTUTYTHBHOTO IPOMOTOpa T€Ha IIuIepanbaerua-3-docgar
neruaporenassl (Y EpGAP/cbhl) u perynupyemoro npomoropa rena GAL10 (pESC-Leu/cbhl), momydenst
BBICOKOTIPOJyKTHBHBIC ~PEKOMOMHAHTHBIC INTaMMbI IeJUI00MOrHaAponassl.  TpanchopMmupoBaHHBIE
KJIETKH CHUHTE3MPOBAIN OCIIOK ¢ MOJEKYIsIpHOW maccoi 53k/la, COOTBETCTBYIOMIMN pAacYeTHOW Macce
LIbI. PexomOuHanTHEIN Oenok anamusupoBanu meronqoM MALDI-TOF macc-cniekrpomerpuu. lanee B
6a3e nanHbix BLASTX ObLT poBeieH MOUCK OEIKOB, TOMOJOTHYHBIX U3y4aeMOU HEII0O0HOTHIPOIIa3e.
Cornacuo nanasiM BLAST-ananm3a 1iemto0onoruaposnasa nomnaia, Kak ¥ 0KUJaI0Ch, B 7A CeMbIO IITUKO3HI-
rUIposa3. AKTUBHOCTbh PEKOMOMHAHTHOTO Oellka Olpeiensiiach ¢ UCIOIb30BaHUEM B KauecTBe CyOCcTpaTa
4-metunym6bermdepun B-D-uemnodnosun (MU-Cell). PekomOuHaHTHBIN Oestok 0013171 MaKCUMaIbHOM
aktuBHOCTBIO Tipu 50° C 1 pH6.0.

CLONING AND EXPRESSION OF CELLOBIOHYDROLASE I GENE FROM LENTINILA
EDODES IN YEAST

S.M. Taipakova, A.K. Bissenbaev
Scientific-Reserch Institute of Biology and Biotechnology Problems, Kazakh National University Named
after Al-Farabi, 050038, Almaty, Al-Farabi 71, Kazakhstan

Cellulose is an insoluble polysaccharide composed of linear chains of  -1,4-linked glucose units.
Cellulolytic enzymes which can hydrolyze cellulose to glucose can be divided into three types: endo- 3
-1,4-glucanase (EC 3.2.1.4), exo- B -1,4-glucanase

(cellobiohydrolase, CBH; EC 3.2.1.91), and B -glucosidase (EC 3.2.1.21). They are collectively
known as cellulases and act in a synergistic manner to facilitate complete cleavage of the cellulose f -1,
4-glycosidic bonds. Although a number of CBHs have been researched, there are few thermostable CBHs
identified from fungi. Some papers report that L. edodes has a strong ability to produce thermostable
cellulases, including CBH.

Here, weareisolated a gene encodinga CBH belonging to glycoside hydrolase family 7A from filamentous
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fungus L. edoes and sequenced. The cloned gene was expressed in yeast Saccaromyces cerevisiae YPHS501
a/a under control of the strong promoter of gene encoding glyceroaldehyde-3-phosphate dehydrohenase
( YEpGAP/cbhl) and inducible promoter GAL10 (pESC-LEU/cbhl) and efficient CBH producer strains
were obtained.. Recombinant strains produced a protein corresponding to the predicted molecular weight
of CBH ~ 53 kDa. The target bands on SDS-PAGE gels were excised and subjected to in gel digestion with
trypsin followed by peptide mass fingerprinting by matrix assisted laser desorption ionization timeof-flight
mass spectrometry (MALDI-TOF) using a MALDI-TOF-TOF spectrometer. The compare the deduced
amino acid sequence of the putative recombinant protein with those of other CBH, the BLASTX database
was searched. The recombinant protein showed high homology with enzymes belonging to glycoside
hydrolase family 7A. For quantitative assays of CBH activity 4-methylumbelliferyl B -D-cellobioside
(MU-Cell) was used as a substrate . The recombinant enzyme exhibited maximum activity at 50° C and
pH 6.0.

BU®EPMEHTHBIE HAHO3UMBI JJ151 BOPBBbI C OKUCJIUTEJBHBIM CTPECCOM

Yraanosa C.B."%, JlonyxoB A.B.!, 3aiinesa E.A.!, Ka6anos A.B."?, Kasuxo H.JL.!

'MIY umenu M.B. Jlomonocosa, Xumuueckuii paxynemem, kagheopa xumuueckoui snuzumonoauu, 119991,
I'CII-1, Jlenunckue copol, oom 1, cmp. 11, Mocksa, Poccus

UBX® PAH, yn. Kocvieuna, 0.4, 119334, Mockea, Poccus

SMeouyunckuii yenmp ynuseepcumema Hebpacku, Hebpacka, Omaxa, CILIA

WNukancynupoBaHne aHTHUOKCHUJIAHTHBIX  (EPMEHTOB B  TMOJHMAJICKTPOJIUTHBIE  HAHOUYACTHUIIBI
IPEIHA3HAUYEHO JUIsl CO3JaHMs JIEKAPCTBEHHBIX CPEJICTB HANpPABICHHOIO JEWCTBHUSA B LEHTPAJIbHYIO
HEPBHYIO CHCTEMY C BO3MOXKHOCTBIO MPUMEHEHHsI B IMOCTUHCYJIBTHOW TEparuu, MpH JCYCHUH OOJIIe3HU
Anpureiimepa, NapKUHCOHU3MA, HEBPO30B, COCYAMCTOM JEMEHIMHU, BOCNaleHui u ap. IlepcrniekTHBHBIM
MPEICTaBISIeTCS BKIIOYEHHE B OJHY CUCTeMY (DepPMEHTOB ¢ aHTHOKCHUIAHTHBIMU CBOWCTBaMU (Karajasa,
CYNEpPOKCUANCMYTa3a, DIIyTaTHOHNEPOKCHAa3a), KaTaIU3UPYIOIIMX TOCIEI0BaTeNbHbIE PEeaKuu
AIMMUHUPOBAHUS aKTUBHBIX (POPM KHCIOPOJIA.

[Monyyen mupokuii crekTp o0pa3loB OU(PEPMEHTHHIX KOMIO3HMIWN, OTIMYAIONIMXCS TIO0 CBOEMY
COCTaBy, COCTaBy HOJMMEPHOH 00OJOYKH, 3apsy, HApUMep, OJIOK-COMOIUMEPHI TOIUAIIEKTPOIUTOB C
Pa3INYHON JUIMHON 3apsHKEHHOM IIeTH U pa3BeTBIeHHOCThI0 moiaumepa (ILJI10-I19T, TIJIS0-T1I3T, I1DU-
[13T,, rae [J1 — nommnusus, [131" — nonustunenrmukons, [19U - oAU TUICHUMEH ), KOMIUIEKCHI KOTOPBIX
¢ (¢epMeHTaMHU TTONYYMIIM Ha3BaHue “‘HaHo3uMbl” [Brynskikh A., Zhao Y., Mosley R., Li S., Boska M.,
Klyachko N., Kabanov A., Gendelman H., Batrakova E. Macrophage delivery of therapeutic nanozymes
in a murine model of Parkinson’s disease.// Nanomedicine (Lond). 2010. 5(3). P. 379-396]. O6pa3oBanue
NOJMMEPHOH OO0OJOYKH OCHOBAaHO Ha 3JIEKTPOCTATHUECKOM B3aWMOICHCTBUU IPOTHUBOIIOIOKHO
3apsDKCHHBIX TPYII OCTKOB M OnokcomonuMepa. J{is HalIoKeHUs KOBAJIGHTHBIX CIIMBOK HCIONB3YIOTCS
[IMPOKO PACHpPOCTPAHEHHBIE CIIWBAIONINE areHThl. PaspaboTaHHas M ONTUMHU3MPOBAHHAS METOAMKA
MO3BOJISIET MOJIy4aTh HAHOYACTHUIBI C pazmepamu B nuamnaszone 21,8+0,1 — 38.6+0,1 HM, coxpaHsromue
CTaOMIBHOCTh BO BPEMEHH M aKTMBHOCTb BKIIIOYEHHBIX (PEPMEHTOB. YCTAHOBJIEHO, YTO BKJIIOUEHUE B
HAHO3UMBI ¢ OJIOK-COMOIMMEpPaMU 3HAYUTEILHO YBETUUYUBAET CTAOMIBHOCTh (PEPMEHTOB K BO3JICHCTBUIO
npoTeas.

Hcnonp3oBanne GIOK-COMOIMMEPOB, COAEPKAIIUX 3apsuKEHHBIE MONMMEpHBIe O0J10KH Hapsmay ¢ 1191
U TIPEIONIaTaloIIuX JATBHEUIYI0 (QYHKIIMOHATHHYI0 MOAU(PUKAIUIO MOBEPXHOCTH HAHOKOMILIEKCOB C
dbepMeHTaMu, OTKPBIBAET HOBBIE BO3MOXKHOCTH JJOCTABKH JICKAPCTBEHHBIX Mpemnaparos uepe3 ['Ob.

PaGora Beimonnena npu noaaepxke Munoopuayku PO (Joroop Nell.G34.31.0004, I'oc. KOHTpakKT
Ne(02.740.11.5231).
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BIENZYME “NANOZYMES” STRUGGLING WITH OXIDATIVE STRESS

Uglanova S.V.!2, Lopukhov A.V.!, Zaitseva E.A.!, Kabanov A.V.'3, Klyachko N.L.!

M. V. Lomonosov Moscow State University, Faculty of Chemistry, Department of Enzymology, Vorobjovy
Gory, 119991, Moscow, Russia

’IBCP RAS, Kosygina str., 4, 119334, Moscow, Russia

SUniversity of Nebraska Medical Center, Nebraska, Omaha, USA

Method of enzyme encapsulation with block ionomers was developed for drug target delivery for
post apoplectic period therapy, Alzheimer’s disease, Parkinson’s disease, neurosis, vascular dementia,
inflammation etc. Bienzyme systems generation considered to be perspective. In one particle, there are
antioxidant enzymes (catalase, SOD, glutathione peroxidase) catalyzing sequential reactions of reactive
oxigen species ROS elimination.

A wide range of enzyme or bienzyme containing systems with block-ionomer was obtained: polymer
shell composition, charge varied. Bionanosystems based on complexes of an enzyme (catalase, SOD,
glutathione peroxidase) and a block ionomer with different length and branching of the charged chain
termed “nanozymes”. [Brynskikh A., Zhao Y., Mosley R., Li S., Boska M., Klyachko N., Kabanov A.,
Gendelman H., Batrakova E. Macrophage delivery of therapeutic nanozymes in a murine model of
Parkinson’s disease.// Nanomedicine (Lond). 2010. 5(3). P. 379-396].

Polymer shell formation with protein core is based on the electrostatic interactions of oppositely charged
groups of the components. For crosslinking, one can use well known crosslinking agents, the developed
technique preserve system stability and enzyme activity after encapsulation. We demonstrate that enzyme-
ionomer nanoparticles display better protease stability.

Use of block ionomer opens possibilities for surface modification and supposed to be perspective for
drug delivery through the BBB.

Investigations were financially supported by Russian Ministry of Science and Education (grant
Ne02.740.11.5231, grant Ne11.G34.31.0004).
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CEKIUA 9. «xBUOT'EOTEXHOJIOT' US»
SECTION 9. “BIOGEOTECHNOLOGY”

YCTHBIE JOKJIABI
ORAL REPORTS

COBEPIHIEHCTBOBAHHME TEXHOJIOT'MYECKOM CXEMbI U1 PEXKUMOB
BUOOKUCJIEHUA 30J10TOMBIIIBAKOBBIX KOHIIEHTPATOB

Anamos J.B.. Kpbuiosa JILH.

@I'OY BIIO Hayuonanwvuwiii uccnedosamenvcekuii mexnonocudeckuti ynusepcumem « MHUCuCy,
119049 Jlenunckuu npocnexm, 4, Mockea, Poccus

HccnenoBanust 4aHOBOTO Mpoliecca OaKTepruaIbHOTO BhIIETAYMBAHMS B TOCIIEIHIE TO/IbI HAITPABIICHBI B
OCHOBHOM Ha BbIJIeJIeHHE HanOoJiee aKTUBHBIX MITAMMOB OaKTepUil, U3ydYeHHE COCTaBa MUKPOOPTaHU3MOB,
MeXaHHU3Ma MUKPOOHUOJIIOTUYECKOTO OKUCICHHSI MUHEPAIOB, KHHETUKH OMOOKHCIICHNUS 1 BbIIIETauuBaHUS
METAJUIOB. B MPOMBINIIICHHOCTH acCcOIUaIii Me30(UIbHBIX WM YMEPEHHO-TePMO(DHIBLHBIX MTaMMOB
MUKpPOOPTaHW3MOB AaBTOHOMHO BBIIENSIOTCS B 3aBUCHUMOCTH OT COCTaBa MHUHEPAJIbHOTO CBHIPbS H
YCJIOBHM BBIIIEIAYMBAHUSA, YCIICIIHO aIalITUPYIOTCS K YCIOBHUSIM BBIIIEIAUUBAHUS U BBHITECHSIOT IPYyTUe
«HMCKYCCTBEHHBIE» IITAMMBI.

TexHOIOrnYeCcKre CXEMBbI M PEXKUMBI, IPUMEHSIEMbIE Ha MPOMBIIIIJICHHBIX YCTAHOBKAX OAKTEPUATHBHOTO
BBIIIECJIAYMBAHUS 30JIOTOMBIIIBSIKOBBIX KOHLUEHTPATOB, MPAKTHYECKU HE OTIMYAKOTCSA JPYr OT Jpyra.
Pa3paboTok 1O COBEPIICHCTBOBAHWIO TEXHOJOTUYECKUX CXEM OHOOKHUCIICHUS B 3aBUCHMOCTH OT
BEIIECTBEHHOTO COCTaBa BBILIEIAYMBAEMBIX IMPOIYKTOB, TpeOyeMoil MpOM3BOIUTENBHOCTH MpOIEcca,
CBOWCTB BBIIIEIOYCHHBIX MPOAYKTOB U JaJIbHEUIIEH UX TIepepadOTKU OYE€Hb MaJIo.

[loBbllIeHHE  CTETEHW  OMOOKUCIEHHMSI  YHNOPHBIX  30JIOTOMBIIIBSKOBBIX — KOHIIEHTPAaTOB U
MPOU3BOIUTEIBLHOCTH TIpOLiecca JIOCTUTAETCs, Hampumep, mpuMeHeHueM pazpadborannoi B «MUCuCy
JIBYXCTaUATbHON TEXHOJIOTMYECKOM CXeMbl BBHIIIENAYUBaHUS C KiaccupUKalueld Mo KPyMmHOCTH TMocie
NePBOM CTa TN OMOOKHCIICHUS, OCYIIECTBISIEMON pa3eIeHUeM B THAPOIMKIIOHE Ha JIBe (YPAKIIUU — CITUB,
COZIep KAl BBIIIEIOYEHHBIA TOHKUN Marepuasn — 44 MkM, Bbixo kotoporo 40-60%, nuaHupyemblil
¢ u3BJeYeHHEM 10 96% 30110Ta, W MECKH, COAepKAllue He OKHUCIHMBIIUECS CYIb(UIHbIE MHHEPAJBI,
HalpaBiisieMble HAa BTOPYIO CTaJuIO BbllleaaunBaHus. [IpooKUTEIbHOCTD BBIILIETAYUBAHUS KPYITHOTO
KJIacCa 30JI0TOMBIIIBSKOBOTO KOHIIEHTpaTa IO 3TOM cXeMe NoBbImaeTcs Ha 46-84 4, 4TO MO3BOJISIET
MOBBICUTH CTETIEHb OKUCIICHHOCTH CYNIb()UI0B PpaKIMK U MOCIEAYIONIEro U3BIeueHus 3010Ta Ha 3-9%.
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IMPROVEMENT OF TECHNOLOGICAL SCHEMES AND MODES OF BIO-OXIDATION
GOLD-CONCENTRATES

Adamov E.V., Krylova L.N.

The Federal State Educational Institution of the Higher Professional Education “National University of
Science and Technology “MISiS”,

119049, Moscow, B-49, Leninsky prospect, 4, Russia

Studies vats of bacterial leaching in recent years, aimed mainly at identifying the most active strains of
bacteria, the study of microorganisms, the mechanism of microbial oxidation of minerals and the kinetics of
bio-oxidation and leaching of metals. In an industry association of mesophilic or moderately thermophilic
strains of microorganisms independently allocated depending on the composition of minerals and leaching
conditions, successfully adapted to the conditions of leaching and crowd out other «artificial» strains.

Technological schemes and regimes applicable to industrial installations bacterial leaching of gold-
concentrates, do not differ from each other. Developments to improve the bio-oxidation process flow
diagrams, depending on the material composition of leachable products, the required performance of the
process, the properties of the leached products and their further processing is very small.

Increased bio-oxidation resistant gold-concentrates and process performance is achieved, for example,
using the developed in the MISA dvuhstadialnoy leaching process flowsheet with the classification by
size after the first stage bio-oxidation carried out in a hydrocyclone separation into two fractions - plum
containing the leached material is thin - 44 microns, the output of which 40-60% tsianiruemy with recovery
to 96% gold, and sand, containing no oxidized sulfide minerals destined for the second stage of leaching.
The duration of the leaching of large gold-class concentrate on this scheme is increased by 46-84 h, which
enhances the oxidation of sulfides and subsequent gold recovery by 3-9%.

PEI'VJIAIUA TEHETHYECKOI'O PASHOOBPA3USA COOBIIECTB AHTUTOPUJIbHbBIX
XEMOJJIMTOTPO®HBIX MUKPOOPITAHN3MOB B BUOTEXHOJIOT'UAX
MMHHEPAJIBHOI'O CbIPbA

KonnparpeBa T.®.. [TuBoBapoBa T.A., lamuiuna U.A., ®omuenko H.B., ’KypasaeBa A.E.,
MypasbeB M.U., by1aes A.I'., Meaxamyn B.C.

Yupeoicoenue Poccutickoti akademuu Hayk Mucmumym muxpoo