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U3YYEHUE KYJIbTYPbI GLUCONACETOBACTER HANSENII GH-1/2008 -
MMPOAYHEHTA BAKTEPUAJIbBHOMH HEJIJIFOJIO3bI

®an Mu XaHb
PykoBoautens: npod., 1.0.H. 'pomoBsix T. U.

Mockoeckuii 2ocyoapcmeeHnblll yHugepcumem npukiaoHou OUOmexHoI02uu

[ennrono3a CHHTE3WpYETCsl HE TOJBKO PACTECHHSMH, BOJOPOCISAMH, HO ¥ HEKOTOPBIMH
npokapuotamu. CTpykTypa OakTepUabHON IIEJUTIONIO3bl OYCHb TOX0XKA HAa CTPYKTYPY IIEIUTIOJIO3BI
pacTeHui, OIHAKO MpoIlecc OOpa30oBaHWS IEIUIIOIO03BI Y OaKkTepuil MPOXOMUT OBICTpee, W B COCTaB
MOJy9YaeMOl IIeJUTION03bl Y OaKkTepuil HE BXOMAT JPYrde HEPACTBOPUMBIC BEIIECTBA, KaK MCKTHH,
TEeMHUICIUTIONO36I U JIp. bHOMaccy, CHHTE3UpyeMyilo OaKkTEepUsMH, MOXHO HCIOJNb30BaTh Kak
JIOTIOJTHUTENbHBINA HCTOYHHK MUIIEBBIX BOJIOKOH B MOJIOYHBIX U IPYTUX MHUIIEBBIX MPOIYKTAX.

B cBa3u ¢ 2TuM, Ienbl0 paboThl OBUT TMOWMCK M BBIACICHHE INTAMMOB-TIPOIYLICHTOR
OaKkTepHaIbHOM IEIITIONO3bI M HW3YUYCHHE CMOCOOOB WX KYJIBTHBHPOBAHUA. BbIZICTCHUE HITAMMOB
NPOBOJVJIM Ha Pa3IMYHBIX JKHIKAX OSJCKTUBHBIX TMHTATCIBHBIX Cpelaax, COACPIKAIIUX B Ka4eCTBE
HCTOYHHUKOB yriiepoja caxapa (3TaHoJ], TIOKO03y, (QPYKTO3y, caxapody W Jp.), BUTAMHHOB (J4aiHBII
9KCTPAKT, JAPOXIKEBOW IKCTPakT W ap.), azota (mentonsl, (NH4,SO, K,HPO, u np.). Opaumu u3
CENIEKTHUBHBIX (hakTOpoB Mcmoab3oBaiu pH cpeabl u 3TaHoi. [TyTeM MHOTOCTYMEHYaTOr0 CKPUHHMHTA B
MI'VIIBb u3 KynbTypHl «daifHoro kaca» O0su1 monyueH mramm GH-1/2008 —ipoxyrieHT 6aKkTepruanbHoi
[EIUTION036I,  OTHocsmmiics Kk  Buay Gluconacetobacter hansenii  TlomydeHHbIii  ITamMM
WICHTH(PHUIUPOBAH IO MOP(OIOTHUECKUM, KYIbTYPaTbHO-OMOXUMHYECKIM CBOWCTBAM M I€HETHUECKUM
MpU3HAKAM.

Hoseiit mramm  Gluconacetobacter hanseniiGH-1/2008 xapakrepusyeTcs —ClieIyIOUAMH
MpHU3HAKaMHU. OOJIMTaTHBIM a’po0, KIeTKM NWIMHapudeckue  pasmepamu  0,6—1,2 X 1-3MKM,
pacIoNoKeHHbIE MMOOJMHOYKE, B MapaX, B KOPOTKUX IEMOYKaX WA B HEOOJBIINX KIAacTepax; CIop He
o0pazyioT. Ha TUIOTHBIX NHTATENBHBIX Cpelax He PAcTyT, O0pa3yloT KOJOHWW Ha TOJYKUJIKHX
MUTATENLHBIX ~ Cpe/iaX; TpaMOTpHIIATENIbHBIC, TOABIXKHBIC, KOJIOHWW OJIeJHbIC, IUTMEHTHI HE
HPOIYLHPYIOT.

[IITaMM CHHTE3MpYEeT BHEKJICTOUHBIH MOJMMEp OaKTepPHABHYIO ILICIUTION03Y ¢ Oojiee BBICOKOW
CKOpOCTBIO Ha cpelie, colepKalleld caxaposy, YeM Ha cpefie, coaepkaiieil rmoko3y. [Ipu pH Beime 6,5
npouecc o0pa3oBaHUs OaKTEpHATBHOW LEIUTIONO3bI MpeKpamiaetcs. [IpoBeaeHa oNTUMH3ALUS YCIOBUI
MOJYYCHUS MOJUMEpa 10 METO/TY TOJHOTO (haKTOPHOTO IKCIEPUMEHTA TMPH KYJIbTHBUPOBAHHH IITAMMA.
Y CTaHOBIICHO, YTO MaKCHUMAJbHBIH BBIXOJ MOJMMEPa MITAMMOM JOCTUTACTCS HA MUTATENLHOU Cpeje,
coaepkaIiel cneayromuit cocras, (r/m): caxapoza — 30T, (NH,).SO, — 31, K;HPO, — 21, apoxokeBoit
akcTpakT — 51, NgHPQ, -2, 71, MoHOTHApAT TuMOHHON KucnoThl — 1,151, pH = 4,62 {1 noaKucacHus
cpebl ucnoib3oBain 9 Y%HyI0 yKCycHY0 Kuciioty) Boga — 1000mu.

MeTogoM aTOMHO-CHJIOBOM MMKPOCKOIIMA HW3Yy4YeHa CTPYKTypa IUICHKH OaKTepHabHOM
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IEIUTION03EI, cuHTe3upyeMoii mrammoMm Gluconacetobacter hansentsH-1/2008. Ycranosieno, 9to
IITAMM CIIOCOOCH O00pa30BbIBATH TOHKHE HHTH HOJIMMepa Lemunono3sl pasmepom 0,5-3 HM ¢
UMMOOMIM30BaHHBIMH Ha HUX KJIETKAMHU IPOIYLICHTA.

Itramm Gluconacetobacter hanseniGH-1/2008 o6pa3yeT BOZOpacTBOPHMBIN TPO3pAYHBIN
HOJIUMEP, COCTOSIIIMI U3 OCTATKOB TIIFOKYPOHOBOM KHUCIIOTHI.

HIramm Gluconacetobacter hanseniH-1/2008 nenonupoBan Bo Beepoccuiickoit Komtekimm
[Mpomeiennpix  Mukpoopranmsmo (BKIIM B-10547) u pekoMeHIOBaH Uil WCIIOJNB30BaHHS B

HHH.ICBOﬁ MMPOMBIIIIJICHHOCTH U MCUIIUHC.

STUDYING OF CULTURE GLUCONACETOBACTER HANSENII GH-1/2008- A
PRODUCER OF BACTERIAL CELLULOSE

Executor:Phan My Hanh
SupervisorProf. Dr. Gromovykh T. I.

Moscow State of Applied Biotechnology

Cellulose is synthesized not only by plant algagt, &lso by bacteria, although very
rarely. The structure of bacterial cellulose isyveimilar to the cellulose structure of plants;
however, the synthesis process of cellulose indpactis faster and the received cellulose
structure doesn’t include other insoluble substarsteh as pectin, hemicellulose, etc. Biomass,
synthesized by bacteria, can be used as an addisource of food fibers in dairy and other
food products.

Therefore, the purpose of researching is finding &wolating a producing strain of
bacterial cellulose and studying the methods ofcitkivation. The strain was isolated using
various liquid elective nutrient mediums, basicatigntain sugar sources (glucose, fructose,
sucrose, etc.), source of vitamins (a tea exteaggast extract), and a source of protein (peptone,
(NH4)2SOy, KoHPQ,, etc.) with various pH and ethanol concentrationgtadually destroy
unnecessary strains.

By multi-stage purifying from Kombucha culture inGWPB, new strain GH-1/2008 was
isolated, which was referred to as the sti@lnconacetobacter hansenithe new strain was
identified by morphological, cultural-biochemicabperties, and by genetics.

The new strain Gluconacetobacter hansenii GH-1/20@8acterized by the following
features: aerobic, pod shape; 0,6 1,2 x 1 - 3 mgrarranged on single, in pairs, in short chains
or in small clusters; no spores; in solid nutrier@dium colonies will form badly; gram-negative;
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mobile; pale colonies; no pigments.

Strain synthesizes extracellular bacterial cell@lgolymer with a higher rate in the
medium, containing sucrose, than in the mediumtasoimg glucose. AtpH above 6.5 the
process of bacterial cellulose producing will bepgied. Optimization of culture conditions by
using a full factorial experiment method. The réshiowed that the best yield was achieved by
using the following mediumxr(n): sucrose — 30 (NH4).SO, - 3r, K;HPO, — 21, yeast extract —
51, NgeHPO-2,7 r, monohydrate of citric acid — 1,5 acetic acid 9 % to pH = 4,62, water —
1000 ml.

Researching the morphological properties of thedvat cellulose synthesized by the
strain Gluconacetobacter hansert@H-1/2008 by using atom-force microscopy, has shtvat
the strain can produce extracellular thin stringghwhe dimension about 0,5 — 3 nm,
immobilized on them cells of the producer.

The strainGluconacetobacter hanser@H-1/2008 is capable of producing water-soluble
transparent polymer from glucoronic acid chains.

The strain Gluconacetobacter hansenii GH-1/2008dea®sited to the Russian National
Collection of Industrial Microorganism8KIIM B-10547) and recommended to use in the food

industry and medicine.
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TEXHOJIOT WS MTOJYUYEHUS IUMOHHOM KUCJOTHI C HCHOJIb30BAHUEM
HAHOCTPYKTYPUPOBAHHOI'O ®PEPMEHTA

I'ony0es B.H., JInntnana Cymapusa, 2Kuakos A.W.

Universitat de Girona, SpaitMockosckuii 'ocyoapcmeennoiii Yuusepcumem Texnonoeuii u ¥Ynpaenenus,
109004 2. Mocksa, ya. 3emasinou 6an, 0. 73

CaMbIM TONYJISIPHBIM TIOJKUCIHMTEIEM Ha CETOJHAIIHUHA JEHb SBISICTCS JIMMOHHAS KHCIIOTA,
KOTOpasi He TOJHKO IO3BOJISIET NPHUAATh NMPOAYKTY ONPEIEICHHBIH MPUATHBINA BKYC, HO OJHOBPEMEHHO
BBICTYIIAeT KaK aHTHOKUCIIUTEb U CHHEPTUCT aHTHOKHcuTenel. He cirydyaiiHo mo 00beMy IpOM3BOICTBA
JUMOHHAsI KHCIIOTA SBISETCS OJHUM M3 TJIABHBIX INPOXYKTOB OMOTEXHOJIOTMHM W MHPOBOH 00BEM ee
npoun3sBoacTBa gocturaeT cbime 400ThICSd TOHH B TO.

Hamu m3ydeH OMOTEXHOJIOTHYECKHH INPOIECC MONYYESHUsS JIMMOHHOW KHCIOTHI IyTeM T'HAPOIN3a
BBICOKO(PYKTO3HOTO cuporna M3 KiIyOHeH TommHaMOypa C HCIIOIB30BAaHHEM HMMOOMIM30BaHHOTO
Ouoarenta Ha ocHoBe rpuba Aspergillius niger na HaHOTPyOKax M3 ABYOKHCH THTaHa B OHOpeaKTope
KOJIOHOYHOT'O THUTIA.

CoBpeMeHHasi TEXHOJIOTHS IPON3BOJCTBA JIMMOHHOM KHCIIOTHI SIBISICTCS JOCTATOYHO CIIOXKHAS C
TOYKH 3pEHHS PHEPro- BOXOMOTpeOiIeHus, TpeOyromas He TOJIBKO CIEeHUaTbHOr0 000pYAOBaHHS, HO U
COOJIFO/ICHHS BBICOKMX CAaHUTAPHO-TUTHEHUYECKUX HOPM.

HoBslil moxo K opranu3aiuy OMOTEXHOJIOTHYECKOT0 TPoIiecca OCHOBAaH Ha pe3ysibTaTax aHajlu3a
(epMECHTATUBHOW aKTUBHOCTH WMMOOMIM30BAaHHOTO areHTa Ha HAaHOTpYyOKax M3 JIByOKHCH THTaHa,
TIO3BOJISIFOLIMI TTOJTy4aTh KOHEYHBIH MPOIYKT C BHICOKMM BBIXOJIOM Kak B MpoLeccax IMepUoJHYecKOro,
TaK ¥ HEMPEPhIBHOIO MPOMU3BOJCTBA JIUMOHHOHN KHCIOTHI. [laHHBII OMOKaTaau3aTop 00Jamzain BBICOKOW
KATATHTHYCCKOH AKTMBHOCTBIO M OTIHYANCS BHICOKON CTaGMIBHOCTBIO Ipu Temmeparype 55-60°C u
IpY IPOIOJDKUTENFHOCTH padoThl cBblme 7/0049acoB MpoayKTHBHOCTH OMOKATANIM3aTOpa COCTABISAIA ST
JIMMOHHO KUCIIOTBI/KT.

HccnenoBanne KaTalTUTHYECKOH aKTUBHOCTH MMMOOWIM30BAaHHOTO Ha HAHOTPYOKaxX M3 JBYOKHCH
THUTaHa OHOareHTa HpPH BO3ACHCTBHU PAa3HOOOPA3HBIX (PU3NYECKHX, XUMHYECKHX U OHMOIOTHMYECKUX
(axTOpOB HA MPOAYLEHT U IMPOLECC KUCIOTOOOpa3oBaHMs, pa3paboTka cocTaBa NMUTATENBHBIX CPEl U
YCIOBHH KYJIBTHBUPOBAHHS TIO3BOJWIM pa3paboraT BHICOKOA(P(EKTHBHYI0O HOHOOHOTEXHOJIOTHIO

JIUMOHHOM KHCJIOTEI.
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TECHNOLOGY OF CITRIC ACID WITH THE USE OF NANOSTRUC TURIZED
ENZYMES

Golubev V.N., Liliana Sumarina, Zhidkov A.l.

Universitat deGirona, Spain, Moscow State University for Technology siathagement,
109004, Moscow, Zemlyanoy val str., building 73

As of today citric acid is the most popular acigiléhat not only makes it possible to flavour a
product but also acts as antioxidant and syneogiahtioxidants. It is assignable that citric aidcbne of
the main biotechnology products in terms of promuctolume and its world production output amounts
up to 400 thousand tons/year.

We have studied biotechnological process of citacid preparation through hydrolytic
decomposition of high-fructose syrup made from nodiers of artichoke with the use of immobilized
biological agent on basis &spergillius nigerfungi on titanium dioxide nanotubes in bioreactér o
columnar type.

Advanced production technology for citric acid pwotion is rather complicated in terms of energy and
water consumption and that requires not only usspetialized equipment but also observance of high
sanitary standards.

The new approach to organize biotechnological m®cis based on results of analysis of
fermentation capacity of immobilized biological agen titanium dioxide nanotubes that makes passibl
to get resulting product in high yields both in ipdic and continuous output of citric acid. This
biocatalyst had high catalytic activity and washajh stability at temperature 55-60(0and producing
capacity of biocatalyst amounted up to 5 tons wiccacid/kg within running time over 700 hours.

Study of catalytic activity of biological agent inofilized on titanium dioxide nanotubes under
influence of various physical, chemical and biotadifactors on producer and acid formation process,
development of nutrient medium compound and cultareditions enabled us to develop high-efficiency

nanobiotechnology of citric acid.
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HAHOBUOTEXHOJIOI'HYECKHUE ACHHEKTBI TEXHOJIOI'MH
BBICOKO®PYKTO3HOI'O CUPOITA

I'oanyoes B.H., JIyuc Ilonce Kacrpo, ZKuakos A.U.

Universitat de Giona, Spain,Mockosckuii I'ocyoapcmeennoiii Ynusepcumem Texnonoeuii u
Ynpasenenusn, 109004 2. Mockea, ya.3emnanoii ean, 0. 13

HccnenoBanuss B 00JacTH XUMHUYCCKOH M HHKECHEPHOH HSH3UMOJIOTHH SIBISIOTCS BaKHEHITUMHU
HAMpPaBJICHUSIMUA COBPEMEHHON OHOTEXHOJOTMH. MMOOWNIM30BaHHBIC (EPMEHTHI, CBA3AHHBIC C
HOCHTEJICM 3a CUYeT XUMHUCCKUX WM (PU3MYCCKUX B3aUMOACUCTBHIM, MO3BONSIOT OCYIICCTBIIATH
OMOTEXHOJIOTHUECKUE MPOIECChl HE TONBKO 3()()EKTHBHO, HO W C BBICOKON CTEMECHBIO DKOJOTHUYCCKOM
0e30MacHOCTH.

B mHacrosiiee BpeMsi OJHMM H3 INHPOKO PACIPOCTPAHCHHBIX MPOAYKTOB (DYHKIIMOHATIHHOTO
MUTAHUS SIBIACTCS (DPYKTO3a W BBICOKO(DPYKTO3HBIC CHUPOIBI W3 PACTHTENBHOTO ChIpbs. I[lomydenue
BBICOKO(PYKTO3HOTO CHpOIa ¥ (PPYKTO3bI M3 UHYJIHHA TOMHHAMOYpa BO3MOXKHO MyTeM KHCIOTHOTO HIIH
(bepMeHTaTHBHOTO THUApoiau3a. Ilpu 3ToM (epMeHTaTUBHBIH TUApONN3 Oojee MPEANOYTUTEICH
KHCIIOTHOTO, TIOCKOJIBKY SIBIISICTCSI SKOJOTMYECKH 0OJiee YacThIM U MPU 3TOM HE 00pa3yroTCsi MOOOYHBIC
HPOIYKTHI, KOTOPbIE YCIOKHSIOT BBIJICTICHHE H OYMCTKY PPYKTO3bI. B cilyuae mpuMEHEHHUS CEIEKTHBHOTO
tdepmenta uHynuHassl (2,1-0eta-JI-¢ppykrandpykranorugponasza, K® 3.2.1.7) mns paciieruieHuss B
OJIHOCTAUIHOM MPOIIECCE MOIYIar0T KOHEYHBIN MPoayKT — 90-95%HbIi HpyKTO3HBIN CHPOII.

B cBs13u ¢ 9TMM HaMu OBUTH MPOBEICHBI UCCICIOBAHMS MO Pa3pabOTKe HAHOOMOTEXHOIOTHYECKOTO
nporecca BBICOKOGPYKTO3HOTO CHPOIa Ha OCHOBE HMMOOHMIM30BAaHHONW Ha MEeTEPOTCHHOM HOCHTEIE U3
HAHOTPYO4YaTO# JBYOKHCH THTaHa WMHYJIA3bl JJIsi THAPOJIM3a WHYJIHMHA TOMHMHAMOYpa W ONPEIeITHTh
ONTUMAJbHBIC YCIOBHsA (YHKIIMOHHPOBAHUS OTOTO TMpolecca. B KauecTBe HWMMOOMIM30BAHHOTO
(hepMeHTa CITY)KWIIM WHYJa3bl BbIACICHHbIC U3 Apoxokeit Kluyveromyces marxianusia MukpomuiieTa
Aspergillus awamorB kauecTBe TeTepOTreHHOTO HOCHTENS HCIOIb30BANACh HAHOTPyOUaTas JABYOKHCH
THUTaHA TMOJlydyaeMash MyTeM aHOAUpOBaHus B pactBope HF mom BosaelicTBHEM MepeMEHHOTO
HAMPSHKCHUSL.

Hamu OBIJIO YCTaHOBJICHO, YTO WMMOOWJIM30BaHHAs WHYJTa3a Ha TETEPOTCHHOM HAHOHOCHUTENC
J0CTaTouHO 3(P(HEKTUBHO paCIIEIUIACT OHWOMONMMEPHYI0 MOJICKYNy HWHYJIMHA Kak B  PEXKHUME
MEPUOJIMUSCKOTO, TaK M HEMPEPHIBHOTO MpoIlecca THAPOJN3a. YCTAHOBJIEHO, YTO B JTOM ClIydyac
ONTHMAJIbHAsl TEMIIepaTypa THIPOJIM3a MHYJIMHA CMEIIAeTCs B CTOPOHY 00jiee BBICOKHX TEMIIeparyp ,
TPOSIBIISIS. MAKCHMAJTBHYIO aKTHBHOCTB TIpi Temneparype 70 °C, 9To 3HAYHTENBHO BBINIE TPH THAPOIH3E
€O CBOOOIHBIM (PEPMEHTOM.

Peanu3aiusi OMOTEXHOIOTMIECKOT0 MPOIIEcca Ha PealibHBIX KCTPAKTaX MHYJIMHA U3 TOIMMHAMOYpa

no3ouistl mosrydath 90-95%#bie crporibl GPYKTO3bI, IPUTOTHBIE TSI TONYUYCHHUS, KaK KPUCTAIUTHYECKOH
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(PYKTO3BI, TaK M CYXHX BBICOKOQPYKTO3HBIX MOPOIIKOB, MPHUTOJHBIX JJISI MCHOJB30BAHHS B Ka4eCTBE
(DYHKIIMOHANBHBIX HHTPEANCHTOB TPOAYKTOB JIEYCOHO-IPOPMIAKTHYECKOTO U (DYHKIIMOHAIHHOTO

IMUTaHUA.

NANOBIOTECHNOLOGICAL ASPECTS OF TECHNOLOGY OF HIGH- FRUCTOSE
SYRUP

Golubev V.N., Lewis Ponce Castro, Zhidkov A.l.

Universitat de Giona, Spain, Moscow State University for Technolagy lslanagement,
109004, Moscow, Zemlyanoy val str., building 73

Chemical and engineering enzymology researches iamgortant aspects of advanced
biotechnology. Immobilized enzymes connected wiéhying agent by chemical or physical interacting
allow to perform biotechnological processes effithe as well as with high degree of environmental
safety.

At present time one of the widespread functionafihon products is fructose and high-fructose
syrups made from vegetal resources. Preparationighi-fructose syrup and fructose from artichoke
inuline is possible through acid hydrolysis or enayic hydrolysis. Thereby enzymatic hydrolysis is
more preferable than acid hydrolysis as far as inore ecologically clear and does not produces co-
products that complicate fructose preparation dedning. In case of selective use of inulinase pezy
(2,1$-D-fructanfructanohydrolase, EC (Enzyme commissiamde) 3.2.1.7) in one-stage splitting the
result product 90-95% fructose syrup is prepared.

In this context we have pursued a study to deve&mwbiotechnological process for fructose syrup
production on basis of inulase immobilized on hegeneous carrying agent made from nanotube
titanium dioxide used to perform artichoke inulimgdrolytic splitting and determine optimal operatio
conditions of the process. Inulases driven out fidlmyveromyces marxianus yeast and Aspergillus
awamori micromycetes served as immobilized enzyNenotube titanium dioxide prepared through
anodizing process in HF solution under alternatioipge was used as heterogeneous carrying agent.

It was found that immobilized inulase on heterogerse carrying agent resolves biopolymer
molecule of inuline both in periodic and continudwslrolytic splitting processes. It is found thatthis
situation optimum temperature for inuline hydratysiplitting is shifted to high temperatures dispigy
maximum activity at 76C, that is essentially higher in hydrolytic spligimith free enzyme.

Biotechnological process implementation using edtacts of artichoke inuline makes possible to
prepare 90-95% fructose syrups suitable for préipereof both crystallized fructose and dry high-

fructose powders suitable for use as functionakedgnts of therapeutic and functional nutrition

products.
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ONTUMMU3ALIMS YCJOBUMI MOBBIIEHUS BHIXOJA BTOPUUHBIX
METABOJIUTOB KJIETOUHOM KYJbTYPhI KAJTAHXO3 IIEPUCTOI'O
(KALANCHOE PINNATA)

Hagupoa C.A., JlecoB b.b., Aogukanuena T., lamunoBa P.K., AmanoB C.B.,
ErusbaeBa T., Xo:xamypartosa C.I11., Jlecoa 7K.T.

Anmamunckuil mexnoao2uyeckutl yuugepcumem, Pecnyonuxa Kasaxcman,
050012 2. Anmamet, ya. Tone 6u, 100,
e-mail: sanama_777@mail.ru

H3ydeHne jJekapcTBEHHOTO pacTeHHs Kananxod nepucroro (Kalanchoe pinnat) BersiBuiio, uto cok
KaJaHX0d COJCPIKUT 3HAUUTEIHHOE KOMN4ecTBO (praBoHOMI0B (8,05%0T Cyxoii 3eeHON MAacChl), cpeau
KOTOPBIX UIACHTU(OUIMPOBaH 3-apaOMHO3M KBEpPIETHHA, 3TII0K03U ] Kemiiepona, a Takke CBOOOTHBIN
KeMIipepoa U KBEPIETHH, SBISIONINECS CUIBHEWITUMH aHTUOKCUAaHTaMu. Hamu mokas3aHo, 4To myTeM
WU3MCHEHUS COJIEpXKaHUs COJIM HUTpaTa aMMOHHMS B IHTATEIILHOW Cpele BO3MOXKHO TIOBBHIIICHUE
conepkanusi (hIaBOHOMIOB B KYJIBType KJICTOK KaJaHX03. B TOIy4YeHHOH CYCIIEH3MOHHON KYJIBType
OMOCHHTE3 BTOPUYHBIX METa0ONUTOB OBLT HMXKE, YeM B CaMOM pacTeHuH. J[Js KOIMYeCTBEHHOTO
OTIpEJICIICHNSI COZIePKaHMs (PJIABOHOHMJOB OBbIT HCIIOJIL30BaH CTaHAapTHBIH MeToxa. [lokazaHo, 4TO
U3MCHEHUE KOHIICHTpAIlMi HUTpaTa aMMOHHS B NHUTATENLHOW Ccpele NPUBOJUT K TOBBIIICHUIO
comepkaHusi (pIaBOHOMAOB B KYJIbType KJICTOK Kamauxod. Tonbko mpu 50% KOHIEHTpamuu a3ora
KOJIMYECTBO (hJIaBOHOUIOB jgocTurano g0 2,5% oT cyxol Macchl, 4TO B TpU pas3a OOJIbIIEC YeM INpPH
HOPMAJIbHBIX yCJIOBHSAX. JlanmbHelllee CHW)KEHUEC KOHIICHTpAIMA a30Ta HE JaN0 IOJOXKHTEITBHBIX
pe3yIbTATOB M CKa3aJ0Ch HA OMOCHHTE3e BTOPHYHBIX META00JIUTOB.

Takum o00pa3oM, MaHHITYJIHPYS KOMIIOHCHTHBIM COCTaBOM MHTATENBHOH CpEeAbl, MOXHO
CYIIECTBEHHO YIYYIIUTh OHOCHHTETHYECCKUE XAPAKTEPUCTUKU KIETOYHOW KYyJIbTYpPbI, YTO MO3BOJUT

HUCIIOIb30BaTh UX I BelaeneHus bAB.
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OPTIMIZATION OF CONDITIONS FOR INCREASING THE YIELD OF
SECONDARY METABOLITES, CELL CULTURE FEATHERY KALANC HOE
(KALANCHOE PINNATA)

Nadirova S.A.,Lesov B. B., AbdikalievaT., Daminova R. K., Amanov S.B.,
Egizbaeva T. K., Hozhamuratova S.S. , Lesova Z.T.

Almaty Technological University, Almaty 050012, Tailstr., 100,
Republic of Kazakhstan, e-mail: sanama_777@mail.ru

Studying of a plants of as kalanchoe (Kalanchoeagi) has revealed that juice of kalanchoe
contains a significant amount of flavonoids (8,05r&tm dry green weight) among which it is identifie
3-arabinozid quercetin, 3-gljukozid kaempferol, aaldo free kaempferol and quercetin, being the
strongest antioxidants. We have shown, that byiadfethe salt content of ammonium nitrate in the
medium may increase content of flavonoid in ceilture of kalanchoe. In the received suspension
culture biosynthesis of secondary metabolites wasentow, than in the plant. For the quantitative
determination of flavonoids content was used adstath methodChange of concentration of nitrate of
ammonium in a nutrient medium leads to maintenamoease of flavonoids in cell culture of kalanchoe
is shown.

Only at 50%, the nitrogen concentration of flavalsoreached to 2,5% by dry weight, which is
three times higher than under normal conditionsthen reduction of the concentration of nitrogers ha
not produced positive results and impact on theyithesis of secondary metabolites.

By changing a component of nutrient medium compmsitcan improve the biosynthetic

characteristics of cell culture, which will use tnéo highlight the biological active substance.
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JIDKEMBI U3 LAMINARIA JAPONICA, OBOTAIIIEHHBIE CEJIEHOM, B
MPOPUIAKTUKE CEPJAEYHO-COCYIUCTHIX 3ABOJIEBAHUI

IlerpyxanoBa A.B.

QI'VIl «<BHUPO», 107140Mocksa, ya. B. Kpacnocenvckas, 0. 17

HenpaBunpHoe mnuTaHne W (uU3NUEcKass MHEPTHOCTH SIBISIOTCS OCHOBHBIMH (pakTopaMH pHCKa
BO3HUKHOBEHHsI OOJe3Hed cepAma W JWIIHero Beca. Vcmomp3oBaHue (QyHKIIMOHATBHBIX MHIIEBHIX
MPOAYKTOB, OOOTAImIEHHBIX MHUKPOHYTPHEHTAMH, MOXET CYIIECTBEHHO YMEHBIIUTh OpeMs JTHX
3aboneannii. Bo ®I'VII «BHUPO» pa3paboTaHa TEXHOIOTHS AMETHYECKOro Kema M3 Laminaria
japonica, oboraméHHoro GHONIOrMYecKr akTHBHON mobaBkoit «Buracun SE (enen)-C», comepikamieit
OpraHM4ecKyr0 QopMmy ceieHa. VI3BecTHO, 4YTO celeH 00JafaeT AaHTHOKCHAAHTHBIM JEHCTBHEM,
MOBBIIIIAET UMMYHHTET, CHIKAeT PUCK BOZHUKHOBEHHSI M pa3BUTHUS 3a0oneBanuii cepamna. [lo cpaBHeHmIo
C HEOPTaHWYECKIMH COJISIMH CEJIeHa €r0 OpraHNYeCcKre COCTUHEHHSI CYIIECTBEHHO MEHEe TOKCHYHBI, YTO
CHIDKAET PUCK BO3MOXKHOM TNEPEO3UPOBKHU. Y HUCIIONB3YEMOW B JAaHHOM IPOAYKTE BOJOPACTBOPUMOMN
(bpaknuu GpepMeHTON3aTa CENICHCOACPIKAIUX MUILEBBIX IPOXOKEH yaaleHa MOTEHIIHAIBHO aJulepreHHas
TUIOXO TIepeBapuBaeMasi KjaeTouHast o0onouka. Vicronb3oBaHue Ui M3TOTOBICHUS [HKEMOB YCTaHOBKH, B
KOTOpO OIHOBPEMEHHO NPOBOAMJIOCH TOHKOE W3MEJbUeHHE, IEepPEeMEIIMBAaHHEe U IacTepU3alns,
MO3BOJIMIIO M30€KaTh MOTEPh MUKPORJIEMEHTOB B MPOIECCE TEXHOJIOIMYECKOH 00pabOTKH M CO31aTh
JUETUYECKUH TPOMYKT C BBICOKMMHU OPTaHOJENTUYCCKUMH XapaKTEPUCTHKAMH, YIOBIETBOPSIOLINN
CYTOYHYIO OTPEOHOCTH B3POCIOTO YEIOBEKa B HOJIE U CEJICHE.

Crnenmanuctamu KIuHHKH JedeOHoro mutanuss 'Y HUM nuranus PAMH ycranoBieHo
MOJIOKHUTENIFHOE BIHMSHUE JKeMa Ha (YHKIMOHAIBHOE COCTOSHUE HEPBHOM M CEpIEeYHOCOCYAUCTOMN
cucteM y 6onpHbeix UBC. [Ipuem mpoaykTa B TedeHue 21 qHS NPUBOAMI K JOCTOBEPHOMY BO3PACTaHHIO
YPOBHSI cCelleHa B CBIBOPOTKE KPOBM TONBKO Yy OONBHBIX, HEJOCTATOYHO OOECIEYEHHBIX JTUM
MUKpO3JIeMEeHTOM. KiMHWYecKHe WCIBITaHUS B PSA3aHCKOM TOCYAapCTBEHHOM  MEIHIIMHCKOM
YHUBEPCHUTETE TOKa3aiH, YTO JIMTEIbHOC MpUMEHEHHEe kema (Oosee 2 MecsieB) y MAlMeHTOB C
BBISIBIICHHBIM JICQUITUTOM CelieHa TIPUBEINIO K CTATHCTUYECKU 3HAYMMOMY YBEIUUCHHUIO YPOBHS CEJICHA B

CBIBOPOTKE KPOBH B cpeaHeM Ha 35,9%0e3 npeBbIlicHNs ONTHMAIbHBIX 3HAUCHHUH.
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JAM FROM LAMINARIA JAPONICA, ENRICHED WITH SELENIUM |
IN THE PREVENTION OF HEART DISEASE

Petruhanova A.V.

Federal State Unitary Enterprise "VNIRO”, 10714008tow, st. V. Krasnoselskaya, 17

Unhealthy diet and physical inactivity are majakrfactors for heart disease and obesity. The use
of functional foods enriched with micronutrientsncsignificantly reduce the burden of these diseases
The technology of dietary jam from Laminaria japzanivas developed in VNIRO. This jam was enriched
with biologically active supplement “Vitasil SE (srium)-C”, which contains the organic form of
selenium. Selenium has an antioxidant effect, Bmes immunity and reduces the risk of the developme
of heart disease. Organic compounds are muchdgis than inorganic salts of selenium, which reahu
the risk of a possible overdose. Potentially abeig poorly digestible cell wall is removed frometh
soluble fraction of selenium-containing yeast femtoézate, which is used in this product.
Hydrodynamic installation is used for making jaritsallows simultaneous support of fine grinding,
mixing and pasteurization, thus avoiding the lofgrace elements in the technological process and
creating a dietic product with high organolepti@ccteristics, satisfying the daily needs of anltadu
iodine and selenium.

Specialists of Healthy Nutrition Clinic of the Reseh Institute of Nutrition state that the jam has
a positive effect on the functional state of thevoas and cardiovascular systems of patients with
coronary heart disease. Intake of the product wigii days led to a significant increase in thellebe
selenium in serum only in patients with low levéktus trace mineral. Clinical tests, which werered
out in Ryazan State Medical University, have shomat prolonged use of jam (more than 2 months) by
patients diagnosed with selenium deficiency reduitea statistically significant increase in thedkeof

selenium in serum by an average of 35.9% withoageding the optimum values.
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HOBAS BUOJTOI'MYECKHA AKTUBHAS TOBABKA «CEJEH-JIETHIIOPHUH>»
HA OCHOBE I'PUBA LAETIPORUS SULPHUREUS

HNBanosa U.E., Canoxuna O.9.

Mockosckuii 2ocyoapcmeentblil yHU8epcumen npukiaoHol OUOmMexHo102uu
2. Mockea, yn. Taranuxuna, 0.33

B Hacrosiiee Bpemsi HHTepec K 0a3uAMANbHBIM IPHOAaM Kak K MCTOYHHUKAM OHOIIOTMYECKU
aKTHUBHBIX KOMITOHEHTOB Bo3pactaeT. OmuH u3 Hux - Laetiporus sulphureuswmmu cepHo — »KenThrit
TPYTOBUK.

B MI'VIIb pa3paborana OHOJIOTHYECKH aKTHBHAs J0OaBKa HAa OCHOBE MUIICIIHS IITaMMa rpuda
Laetiporus sulphureugBull/Fr) Bond, Et Sing Z-22p6oramnieHnas celeHOM. BHOIOTHYeCKH aKTHBHAS
nMo6aBKa MPEACTABISIET CO00M MOPOIIKOOOPA3HBIA MHIICIIHNA CBETIO-OPAH)KEBOTO IIBETA, IMOITYICHHOTO
IMyTeM TIIyOMHHOTO KyJIBTHBHPOBaHMs InTamMma rpuba Laetiporus sulphureusna cemencopepskaieit
cpere.

I'pu6 Laetiporus sulphureus— mpoxyteHt kapoTHHOMIOB. Pa3HoOoOpaswe comep)KaHus B
MHUIIETUH KAPOTUHOUIHBIX TUTMEHTOB 00YCIaBIMBacT OMOJOTMYECKYIO IICHHOCTh JJ00ABKH, CBA3aHHYIO C
UMMYHOMO/IYJIUPYIOIIMM, aHTHOKCHIAHTHBIM J€HCTBHEM.

B mpenapare conmepkutcs 0€NOK, ¢ BBICOKOH Ononornueckoi nennoctoio (16,8%mna ACH) u
BCC HC3aMCHUMbBIC aMHHOKUCIOTHL. Takke Wesblii psJ BHTAMHHOB, MHHEPAIbHBIX BEIIECTB,
HEHACBIIICHHBIX XXUPHBIX KHCIOT U (PochOoNUmuIoB.

CeneH, BXOAIIHIA B COCTaB JOOABKH, SBISICTCS BaKHBIM IHIIEBBIM KOMIOHEHTOM. B HacTosmiee
BpeMsi B YCJOBHSIX HEJOCTaTKa CEJICHA B OpPraHM3Me aKTyalbHOW 3ajaueii CTaHOBHUTCS HailTh Golee
JETKO yCBOsieMble popMBbI celieHa. B naHHOW m00aBKe CelIeH MPEACTaBICH B MOJICKYJSIPHOM BHJIE, YTO
TOBOPHT O MAaKCUMAJILHON CTENICHW YCBOCHHUS €ro B OpraHm3Me. MakcHMallbHOE HaKOIUICHUE CeJICHa B
munenun mramma Laetiporus sulphureuZ-22 cocraBmwino 4,254kr/r  npu KOHLEHTpAIllMU CeJIeHa B
cpene 15mr/ .

Takum 00pa3oM, MOKHO TOBOPHTH, YTO JAHHBIA IpPENapar ABJISCTCS UCTOYHUKOM BOCIIOIHCHHUS
HEXBATKH CEJICHa B OpPraHW3Me, CHMKACT PUCK CEePACYHO — COCYMUCTBIX 3a0O0JICBAHUI U IMOBBIIIACT

COIIPOTUBIAEMOCTb OpraHru3Ma, NpeIATCTBYET MMOABJICHUIO OHKOJIOTUYECKUX 3a00JIeBaHUI.
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A NEW BIOLOGICAL ACTIVE ADDITIVE « SELENIUM-LETIPOR  IN» ON THE
BASE OF MUSHROOM LAETIPORUS SULPHUREUS

Ivanova |., Salohina O.

The Moscow state university of applied biotechnglddoscow, Ttalalihina street 33

In nowadays interest to bazidial mushrooms as torces biological active components
increases. One of them liaetiporus sulphureus

In MSUAB developed biologiacal active additive ¢ tbase of strain of mushroom mycelium
Laetiporus sulphureu@ull/Fr)Bond, Et Sing Z-22 fortified selenium.

The biological active additive is a dry powderegcalium light - orange colour, produced owing
to submerged cultivation of the strdiaetiporus sulphureusn the selenium containing media.

MushroomLaetiporus sulphureus a carotenoids producer. A variety of the contemycelium
carotenoid pigments causes the biological valuthefadditive connected with immunomodulatory and
antioxidant action.

There are a protein with high biological value 885 on absolutely dry biomass) and all
essential amino acids also variety of vitamins, erah substances, nonsaturated fatty acids and
phospholipids in the preparation.

The selenium which is a part of the additive, ipamant food components. An actual problem is
to find easier assimilated selenium forms now ia @onditions of a lack of selenium in organism.
Selenium is presented in a molecular kind in theitad that speaks about the maximum degree of its
assimilation in organism. The maximum accumulatibselenium in mycelium of the strairaetiporus
sulphureusZ-22 has made 4,25mkg/g at concentration of satefiu the media 15mg/g.

Thus it is possible to say, that this preparatoa source of selenium for organism. It reduces the

risk of warmly — vascular diseases raising organmissistibility and prevent from occurrence of cance
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SPECIFIC INHIBITION OF GOT ACTIVITY IN THE MALARIAL PARASITE
Groves MR., Jordanova R, EMBL Hamburg Germany

Wrenger C, Mller 1B, Schifferdecker AJ, Jain R, BNI, Hamburg, Germany

Aspartate aminotransferases (AspATs; EC 2.6.1.0lyze the conversion of aspartate
and a-ketoglutarate into oxaloacetate and glutamate ared key enzymesin the nitrogen
metabolism of all organisms. Recent findings sugtes the plasmodial enzymBlasmodium
falciparum aspartate aminotransferase (PfAspAT)] may also @apivotal role in energy
metabolism and in the de novo biosynthesis of pigimes. However, while PfASpAT is a
potential drug target, the high homology betweandhtive sites of currently available AspAT
structures hinders the development of specifichitdiis of these enzymes. Here we report the X-
ray structure of the PfASpAT homodimer at a resofutof 2.8 A. While the overall fold is
similar to the currently available structures ofiet ASpATS, the structure presented shows a
significant divergence in the conformation of theteédminal residues. Deletion of these
divergent PfASpAT Nterminal residues results irossl of activity for the recombinant protein,
and addition of a peptide containing these 13 Nieal residues results in inhibition both in
vitro and in a lysate isolated from cultured paessi while the activity of human cytosolic
AspAT is unaffected. The finding that the divergdhterminal amino acids of PfASpAT play a
role in catalytic activity indicates that speciiithibition of the enzyme may provide a lead for
the development of novel compounds in the treatnwnimalaria. We also report on the
localization of PfAsSpAT to the parasite cytosol adidcuss the implications of the role of

PTASpAT in the supply  of malate to the parasite  ogtiondria.
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USE OF COHERENT DIFFRACTION IMAGING FOR REVEALING | NTERNAL
STRUCTURE OF AN INTACT POLLEN GRAIN

Victor Lamzin, Matthew Groves EMBL Hamburg, Germany

Claude Antony EMBL Heidelberg, Germany

Adrian Mancuso XFEL Hamburg, Germany

Ivan Vartaniants DESY Hamburg, Germany

We have applied Fresnel Coherent Diffractive Imgdio image an intact pollen grain
from Convallaria majalis.The use of coherent, high flux allows us to resahternal structures
without the requirement to chemically treat or elithe sample into thin sections. X-ray
scattering data were collected at the DESY FELUitgcand at the APS beamline 2-ID-B. The
image from the X-ray scattering data has been stoacted A comparison with images
recorded using transmission electron microscopyatestnates that while the resolution of the
image obtained using coherent diffraction has Heeited by the flux available, the structures
internal to the pollen grain - the intine/exine aegions and pore dimensions — can be detected.
The potential for the use of this technique tokree movement of major pollen allergen from
the pollen cytosol to the exterior is discussedyvali as for further applications in biological

sample imaging.
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AHTHOKCHUJAHTHBI U BIUAHUE MAJIOMHTEHCUBHOI'O OBJIYUEHHUSA HA
BO3HUKHOBEHME U PA3BUTHUE 3JIOKAYECTBEHHBIX HOBOOEPA3OBAHUI

Epoxun B.H., bypaakosa E.b.

Unemumym 6uoxumuuecxoui puzuxu um. HM. Omanysns PAH,
119334 .. Mockea, yn. Kocvieuna,4

B onpezneneHHOM MHTEpBajie 103 U MHTEHCUBHOCTEH pe3ynbTaT IEHCTBHS paaualud B
BBICOKOW 7103¢ HAa OMOJIOTHYECKHE OOBEKTBI COMOCTaBUM C 3(PPEKTOM BO3ACUCTBUS TOTO KE
U3ITy4eHUS B J103€ B JECIATKU pa3 MEHbIIEH, a 3aBUCUMOCTh 3¢ (deKTa OT 1035l O0TyUeHHS] HOCUT
OoumonanbHbIil xapakTep. llupoko pacmpocTpaHeHO MHEHHE, YTO paAualus B MalbIX J03ax
OKa3bIBaET HEONACHOE BIIMSHUE HAa OMOJOrHMuYeckue oO0beKThl. B naHHON paboTre mpeanpuHsTa
MOTBITKA OILICHUTh BIIMSIHUE Y-OOJy4eHHS B MaNbIX J03aX HAa BO3HMKHOBEHHE U Pa3BHUTHE
3JI0KQYE€CTBEHHBIX HOBOOOpa3oBaHUIl — OJHOTO M3 OCHOBHBIX OTHAJICHHBIX TMOCIEICTBUN
OHMOJIOTHYECKOro AeWcTBUS paguanuu. lccinenoBaHue MpoBOIMIOCH Ha BHICOKOPAKOBOW JIMHUU
Mmpleii AKR, y KOTOpBIX CIIOHTAHHO C BBICOKOH 4acTOTOW pa3BUBAETCs JIEWKO3HBIN Ipoliecc,
YTO TIO3BOJISIET OIEHWBAThH BIMSHHUE MAJIbIX J03 paJualii Kak Ha BOSHMKHOBEHHE, TakK U Ha
pa3BUTHE 3JI0KAY€CTBEHHBIX HOBOOOpazoBaHmii. JKUBOTHBIX B Bo3pacTe 3-4 Mec. o0ydanu Ha Y-
yctanoBke 137CsB mozax 1,2-2,4 cl'p nmoutenbHOCTBIO 2-4 CcyT. mpH MOIIHOCTH O35l
usnyuenus 0,6cl'p/cyrku. Beuin momyueHbl S-00pa3HbIe KPUBbIE BEBDKUBACMOCTH (OIS KHUBBIX
JKUBOTHBIX — BO3PACT) JUIsi KOHTPOJIbHOM (MHTaKTHBIC )KMUBOTHBIC) M JIJISl ONBITHOM (00JydYeHHBIC
JKHBOTHBIE) TPYIII. DTH KPHBBIC OBUTH alllPOKCUMHUPOBaHbl GpyHknueir ['ommeptiia. O0myueHue
KMBOTHBIX B JAHHOM pPEXHME OKa3ajo yckopsitoiee neiicteue (mpumepHo B 1,3 pasza) Ha
pa3BuUTHE JIeiiKo3a — CpeaHss MPOJOJDKMTEIBHOCTh JKM3HM yMEHbIIMIach npumepHo Ha 20
CyToK, a MakcuMmanbHas — Ha 120 cyrok. Taxke OBUIO OTMEUEHO YBETHYEHHE MPOIEHTA
BO3HUKHOBEHHUS JIEHKO30B Y KMBOTHBIX, TMOJBEPTHYBIIUXCS OJHOKPATHOMY BO3CHCTBHIO
ramMmma-usnydeHuss B no3zax 1,2 — 2,4 cI'p. Bosnukaer mpoOiieMa TOHWCKOB 3alllUTHl OT
HU3KOMHTEHCUBHOTO 00yueHus. PaboThl, BhINOIHEHHBIE B IHCTUTYTE OMOXMMHUYECKON (PU3HUKU
PAH, mnoka3amu, 4YTO aHTHOKCHIAHTHI OONAaf0T BBIPAKCHHBIM MPOTHUBOOIMYXOJEBBIM U

paauo3anuTHEIM 3 deKkramu.
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ANTIOXIDANTS AND EFFECT OF LOW -LEVEL IRRADIATION ON INDUCTION
AND DEVELOPMENT OF MALIGNANT TUMORS

Erokhin V.N., Burlakova E.B.

Emanuel Institute of Biochemical Physics, Russiead&my of Sciences,
119334, Moscow, Kosygin st.,4

The effect of high doses of irradiation on biolaji®bjects is comparable with that
observed for a certain range of doses and doss-@ are tens of times lower and this dose--
effect dependence is bimodal in character. Therstex®a wide-spread opinion that low-dose
exposures do not produce harmful effects on bickigobjects. In this work, we made an
attempt to assess the effect of low-dgseadiation on induction and development of madigh
tumors as one of serious aftereffects of radiagigposures. The study was performed in a highly
cancer-susceptible AKR strain of mice. In these enithe leucosis process develops
spontaneously at a high rate; which makes it ptessibstudy the effect of low doses of radiation
both on initiation and development of malignant tusa The mice of age 3--4 months were
exposed to 137Cgirradiation on a setup with doses of 1.2--2.4 ¢@y2--4 days at a dose-rate
of 0.6 cGy/day. We obtained S-shaped curves ofiwls/(percent of live animals--age) for the
control (intact animals) and experimental (exposg@dups. The curves were approximated by
the Hompertz function. The irradiation of animatequced a promoting effect (approximately
by a factor of 1.3) on the development of leuco3ike average and maximum lifespans
decreased approximately by 20 and 120 days, regglctAlso, we noted an increase in the
percent of leucoses in animals exposed to a siypgtadiation with the doses 1.2--2.4 cGy. The
problem of search for means of protection from lewel irradiation is very urgent. The studies
carried out at the Institute of Biochemical Physitshe Russian Academy of Sciences showed

that antioxidants produce pronounced antitumorradabprotection effects.
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KOHTYPHO-TPA®OUUYECKUU AHAJIN3 JJIAA ONTUMU3ALIIUA CITIOCOBA
MOIUPUKAIINU CBHIPbS dKUBOTHOI'O ITPOUCXOXKJIEHUS
CoxkogoB A.10.

MT'Y npuxnaonoii bouomexuonozauu, 109316 Mocksa, yn. Taranuxuua, 0. 33

Pa3zpaboTka crmoco00B MpOM3BOACTBA MUIIEBBIX HHIPEIUCHTOB TPeOYyEeT Ha OMpeIeICHHOM
JTame TMPOBENCHUS ONTHUMU3AIMH BAPBUPYIOIMUX MapamMeTpoB o0paboTtku. Ilpu sToMm
MPEIIOYTUTENEHO HArJISAHOE TPECTaBIICHUE JaHHBIX. B 9acTHOCTH, KOHTypHO-TpaduyecKuid
meton aHanm3a KieliMaHa MPUMEHSUICS Il PEIICHUsS] PEleNTYypHO-TEXHOJOTHYECKUX 3a1ad B
XUMHYECKOW MPOMBIIUICHHOCTH, HO BO3MOYKHO €T0 HCIIOJIb30BaHHE B Pa3pabOTKE TEXHOJOTHH
MPOU3BOJICTBA TMHINEBHIX OEITKOBBIX KOMIIOHCHTOB HAa OCHOBE KOJIJIAr€HCOJEPIKAIIETO ChIPhS
(OTXOOB CBUHBIX IIKYP).

Cnoco6 wmomudukanuu TaKOro ChIPhS BKIIOYAT IIEIOYHO-COJIEBYIO 00pabOTKy B
pacTBopax, COAEpKaBIIMX TUApPOoKcHa HaTpus or 3 mo 9% wu xmopua Hatpus 6%, ee
IPOIOJDKUTEIBHOCTh BapbupoBana oT 6 mo 20 u. Jlanee mMpoOBOAMIM COJEBYIO INPOMBIBKY,
HEUTpaTN3aIuio U JOMOIHUTEIEHYIO COJIEBYIO MPOMBIBKY, OTXKUM BJIard | T.II.

OnTuMuzanus crocoda MmoydeHus: OSITKOBOTO MPOAYKTa U3 OTXOJOB HIKYP MPOBOAMIIACH
10 JIByM MapameTpaM: KOHIICHTPAIH IIEJI0UN B pabodeM pacTBOpE U IITUTEIHHOCTh 0OPaOOTKH.
Hcnonb3yss KOHTypHBIE TpaduKH, YCTAaHABIMBAIA KOMIPOMHUCCHBIA ONTUMYM CIIEIYIOIIHX
mapaMeTpoB. CTEMeHb HaOyXaHWs, THAPOTEPMHUYECKAs YCTOWYMBOCTH, CTETCHb YHallCHUS
KEpPaTUHOBBIX BKJIIOYEHHUI. DBBIIO BBIABICHO, 4TO HamOoJiee pPalMOHAIBHO HCIIOIB30BaHHE
pactBopa, coaepxarinero 7% ruapokcuaa Hatpus (B 6% xyopuae HaTpHst) MPH AITUTEILHOCTH
Bo3aeicTBUS — 13 4, MOCKOJBKY MpU JaHHBIX MapaMeTpax JOCTUTaIOCh IMOJHOE YyIaJleHUE
KePaTHHOBBIX BKIIOUEHWH, THIPOTEPMHYECKas YyCTOMYMBOCTH coctaBmsuia 42 €, uro
NpUOJIM3UTEIIEHO COOTBETCTBOBAIO TPOIOKOJJIAreHOBOM YacTHIIE, CTEINEeHb OCTaTOYHOTO
HaOyxaHus rmocie Moandukanuu MmuanMansaas (2,1 %).

TakuM 00pa3oM, MOKa3aHa BO3MOXHOCTh OCYIIECTBIICHHUS CIOCO0a THUIAPOIUTUYECKOTO
BO3JICHCTBUS HAa KOJUIArGHCOJAEP)KAIllee ChIpbEe IS yAy4dIIeHHWs ero (yHKIMOHAIBHO-
TEXHOJIOTHYECKUX CBOKMCTB, a TaK)ke 000CHOBAHBI MTAPAMETPHI IIEIOYHO-COJICBOW MOIU(DUKAITUH,
«KOMIIPOMHCCHBI ONTHMYM», MPH pPEATH3alUNd KOTOPBIX OBUT TOJYYeH OCNKOBBIA MPOIYKT,
KOTOPBI MOKET HCIIOIH30BATHCS KaK (PYHKIIMOHATBHBIA HHTPEIUEHT B MPOU3BOJICTBE BapEHBIX

KOJIOACHBIX U3IEITUN.
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CONTOUR-GRAPHICAL ANALYSIS FOR THE OPTIMIZATION MET HOD OF
MODIFYING THE RAW MATERIALS OF ANIMAL ORIGIN

Sokolov A.Y.

State University of Applied Biotechnology, 1093#i6scow, st. Talalikhina, 33

Development of methods for the production of foadredients requires held-varying
optimization of processing parameters. In this cpeeferable but a visual representation of data.
In particular, the contour-graphical analysis metlweas used to solve Kleiman technological
problems in the chemical industry, but perhapsuge in developing the technology of food
protein components on the basis of collagen raven@twaste pork skins).

Way to modify such materials include the alkaltgadatment in solutions containing
sodium hydroxide, from 3 to 9% and 6% sodium chleyriits duration ranged from 6 to 20
hours, then spent a salt washing, neutralizati@haaiditional salt washing, wringing wet etc.

Optimization method for producing the protein proditom the waste of skin is carried
by two parameters: the concentration of alkali ke working solution and the duration of
treatment. Established the optimum compromise Viotlg parameters: the degree of swelling,
hydrothermal stability, the degree of removal ofat® inclusions. It was found that the most
rational use of a solution containing 7% sodiumrbydle in 6% sodium chloride at length
sequence of action 13 hours, since these parameters was achievedrplete removal of the
keratin inclusions, hydrothermal stability was dq@a 42 ° C, which is approximately
corresponded tropollagen particle, the degree of residual swellinteramodifying the
minimum (2,1%).

Thus, the possibility of implementing the methodl first hydrolytic effect on collagen
raw material to improve its functional and techmydal properties, and also justified the
parameters of alkali salt the modification, “compise optimum”, with the realization of which
was obtained by the protein product, which can Beduas functional ingredient in the

manufacture of cooked sausages.

21
VI MOCKOBCKWUIA MEXXAYHAPO[HbLIA KOHIPECC VI Moscow INTERNATIONAL CONGRESS
«BUOTEXHONOIUA: COCTOSIHUE M NEPCMNEKTUBbLI PA3BUTUA» “BIOTECHNOLOGY : STATE OF THE ART AND
PROSPECTS OF DEVELOPMENT”




MaTtepunanbl KoHrpecca 2 Congress Proceedings
YacTtb 3 Part 3

TEXHONOIMUN

BUOPECYPCHOE ITPABO: KOHHEIITYAJIbBHOE PEHHIEHHUE

Hoanyonsbrii A.FO.

Hayuonanvnolii ynusepcumem ouopecypcos u npupooonoib308anus Yxpaunsl

YenoBek Bcerga ObUT OpraHUYeH OHOJIOTHUYECKUM CIIOCOOOM  BOCIPOM3BOJICTBA,
MPOJOKUTELHOCTIO JKU3HH M OTCYTCTBHEM YK€ OOBIIEHHBIX CErOJAHS MEIMIIMHCKUX
JOCTYDKEHUH, TaKUX KaK aHTUOMOTHKH, TPAHCIUTAHTOJIOTHS M T. M. DTUMH aKCHOMATHUECKUMHU
OTPaHUYCHUSIMH, BO MHOTOM  ONpEACISETCS HCTOPHYECKOE NPEICTAaBICHHE O 4YelOBEKe,
TYMaHHOCTH M 4YeJlIOBEeYeCKOM. M TONBKO ceiyac MpU HCIOJB30BAHUU CaMBIX Pa3IMYHBIX
UCXOJHBIX KUBBIX OHOJOTHYECKMX DOJIEMEHTOB, B TOM YHCJIE€ s YAOBIETBOPEHUS
OMOCOIMANIBHBIX TIOTPEOHOCTEH dYeloBeKa — JiedeHWEe OOJIe3HEH, yaydllleHHe KadecTBa |
NPOJJICHHE JKWU3HHW, TMPEOJOJICHUE PENPOAYKTUBHBIX MPOOJIEM, CIEAyeT 3alyMaThCs. T/
3aKAaHYMBACTCS YEJOBEUYECKOE M HAYMHAETCS HEUYTO HWHOE — YHHUBEPCAIBHO-TIPUPOJIHOE,
Ha/JuenoBeYecKoe. Pedb uaeT 0 KCEHOTpaHCIUIAHTAIUH, MPOJUICHUN JKU3HH, UCKYCCTBEHHOM
WHTEJUIEKTE Ha 0a3e OMOMH(POPMATUKY M OJHO3HAYHO HETPHUEMIIEMBIX OIBITaX KIOHHUPOBAHUS
YeJI0BEeKa WIIH CO3/IaHUSI XUMEPHBIX SMOPHOHOB.

Ha wnam B3rasa, He cledyeT NPeXACBPEMEHHO CTaBUTh TOYKY Ha TyMaHH3ME H
oOpamarbesi K peIsITUBUCTCKOMY HOCTryMaHu3My. IIpoOiema BBI30BOB OOIIECTBY CO CTOPOHBI
OMOTEXHOJIOTHIA JTOJDKHA PENIaThCsl B MPAKTUYECKOM, MPABOBOM Kiroue. B wacTHOCTH, ciemyer
MEPECMOTPETh  TOJIb30BATEIBCKYI0 KOHIICTIIIUIO MPHPOJOpPECYpCcHOro Tpasa. I[locTomnbKy,
MOCKOJIbKY JKU3HEHHBIE XapaKTePUCTHKU JKUBBIX CYIIECTB M 4YelOBEKa B TOM 4YHCIIE,
MOJTyYEHHBIC UMU OT POXKIICHUS MEPECTAIOT ObITh HE3BIOJIEMBIMH, 3TO CBUACTEILCTBYET O TOM,
YTO YEJIOBEYECTBO MPUCTYIWIO K TOJB30BAHUIO ONPEACICHHBIM PECYpCOM C HIMPOYANIITUMHU
BO3MOXKHOCTSIMU. DTOT PeCypc — KH3Hb, )KM3HEHHBIN TMPOIIECC, CBOMCTBO, 0OBEINHSIONICE BCE
JKUBbIE OpraHu3Mbl. 3Has O HeM OoJibllle, YEJNOBEK MEePEXOAUT OT NPOCTOr0 U
JIETCPMUHUPOBAHHOTO TOTPEOICHUSI PECYPCOB KU3HHU, AaKE €CIIH pedb HJIET O COOCTBEHHOM
OpraHu3Me, ero MMMaHEHTHBIX U IPUBHECCHHBIX CBOMCTBAX, K YIPAaBISIEMOMY HCITOJB30BaHHIO.
OTcroza creayromuid mar K OCO3HaHUIO YHUBEpCAIM3Ma KHU3HHU Ha TUIAHETe, a CJIEOBATEIbHO,
nepexoa OT CYyObEeKTHO-OOBEKTHONW MOJIENU K CYObEKTHO-CyOBEKTHOHM, KOTOpas U SIBISETCA

BBICHIUM ITPOABJICHUCM I'YMaHU3Ma U OOJI’KHA HaWTH CBOE OTPAXXCHUC B IIPABC.
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BIORESURSNOE RIGHT: A CONCEPTUAL SOLUTION

Poddubnyy A.Y.

National University of Life and Environmental Saes of Ukraine

Man has always been organic biological means abrkprtion, life expectancy and the
lack of already commonplace today, medical advasces as antibiotics, transplantation, etc.
These axiomatic constraints, is largely determibgdhistorical conception of man, humanity
and human. And only now using a variety of origiige biological elements, including
biosocial to meet human needs - treating diseasgroving quality and prolongation of life,
overcoming reproductive problems, you should thafdout: where the human ends and start
something else - a universally-natural, nadchelogskoe . We are talking about
xenotransplantation, life extension, artificial aliigence based on bioinformatics and
experiments clearly unacceptable human cloning®cteation of chimeric embryos.

In our opinion, we should not prematurely put am ¢éa humanity and to treat the
relativistic postgumanizmu. The problem of challesgo society by biotechnology must be
addressed in a practical, legal manner. In padrcuhe user should review the concept of
Natural Resources Law. Insofar as the vital charastics of living beings and humans,
including, received by them from birth cease tarbaolable, it shows that mankind has begun
to use a particular resource with comprehensivealwtipes. This resource - a life, a vital
process, a property that connects all living orglans. Knowing more about it, man goes from
the simple and deterministic resource consumptfdifey even when it comes to his own body,
its inherent and introduced properties to the @bl use. Hence, the next step is to realize the
universality of life on the planet, and consequerithe transition from subject-object model to

subject - subject, which is the highest manifestatif humanity and should be reflected in law.
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YYBCTBUTEJBbHOCTH BAKTEPUI PSEUDOMONAS FLUORESCENS K
BAKTEPUO®ATOBOM NHOEKIIUA

Paxy6a JI.B., HoBuk I'.H.
T'HY «Hucmumym muxkpoouonoeuu HAH benapycu», Munck

J1sl TONMHOLICHHOTO IIOHMMAaHUsA MEXaHU3MOB M 3aKOHOMEPHOCTEH B3aMMOJEHCTBUS
BUpYyca OAaKTEepHil C KJIETKOH X035 MHOM HEOOXOAUMO JIeTaIbHOE U TIyOOKOE M3y4eHHUE BIMSIHUS
pa3nuuHbIX (PAKTOPOB Cpellbl HA MPOTEKAHUE BUPYCHOW MH(PEKIIH.

JUnst wccrienoBaHus BIHMSIHUSI BO3pacTa OaktepuanbHOW KynbTypsl P.fluorescensua ee
YYBCTBUTEIHLHOCTH K BUPYCHON MH(pEKINHU, OaKTepHH KyJIbTUBUPOBAIN HA MPOTHKeHUH 12, 24,
36 u 48 u pu 27 C, mocne yero uHGUUUPOBAIM MTaMMaMu Oaktepuodaros. Pe3ymbraThi
UCCIICIOBAaHUM IOKa3ajaM, 4YTO CTapeHUe KyJbTypbl IICEBAOMOHAJ XapaKTepU30BAJIOCh
3HAYUTENIBHBIM CHU)KEHUEM CKOPOCTH Ju3uca OakTepui, a TakKe YMEHbIIEHHEM KOJIMYECTBA
aKTUBHBIX (DaroBbIX YacTHll B KOHeYHOM ¢aronuzate. [Ipu mobasnenun ¢aroB x 48<acoBoit
KyJIbType KIJIETOK, Jin3uc He Habmomancs. [lo maHHBIM CKaHUPYIOIIEH 3JIEKTPOHHOU
MHKpOCcKonuHu, crapenue mnonymsinun P.fluorescens conpoBomaercst MosiBICHHEM Ha
IIOBEPXHOCTH KJIETOK TPEIIMH M Pa3IMYHOro pojia MHBAarvHanui kietouHoW creHku. Cpenn
NPU3HAKOB  CTApEHUs  MONYJSIIHMM, OOHAPYXKEHHBIX TMPU  HCIOIB30BAaHMM  METO/a
IPOCBEUUBAIOIICH  SJIEKTPOHHOH MHKPOCKONHMH, OTMEUAIHMCh CIEAYIOIIME. TOSBICHHE
U30THYTBIX, KEIJIEBUAHBIX U TaHTEIEBUIHBIX OCOOEH, CMOpIIMBAHUE KIIETOK, <IOMaHHasI»
CTPYKTypa KJIETOYHOH CTEHKH, Jerpajanus NeHeTHYeCKOro Marepuaia, MHOsBICHHE O4YaroB
au3Kca Ha nepudepun KIeTKH.

[Ipu wuccnenoBaHUM  BIMSHUS —TEMIIEPATyphl KYJIbTUBUPOBAHHMS KJIETOK Ha HX
YyBCTBUTEIBLHOCTh K Oaktepuodaram, Oaktepum BbipamuBaim nupu 23, 27 u 32 °C.
OnTuManbHON TeMIepaTrypoi, s KyJIbTuBupoBaHus Oakrepuit P. fluorescengsnsercs 27 °C.
[Ipu nanHO#M Temmeparype Takke HaOJrogagach camas BBICOKAsh CKOPOCTh JIM3HMca OakTepuil.
YMeHbllIeHHE TeMIepaTypbl KyJIbTUBUpOBaHHS M HH(uuupoBanus ao 23 °C npuBoamio K
YMEHBUICHUIO CKOPOCTH JIM3MCa W KOHIEHTpauuu ¢aroB B ju3are. llpum yBennueHuu

temriepaTypsbl 10 32 C au3nca He MPOUCXOIHIIO.
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