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OPUI'MHAJIBHBIE CTATBU

VYIK 577.472

CPABHUMTEJ/IbBHAS OHEHKA BUOJAOCTYIIHOCTU HAHOYACTHULI U HOHOB
ME/JU JJIsI MUIUU T'PESI CRENOMYTILUS GRAYANUS (DUNKER, 1853)
(BIVALVIA: MYTILIDAE) B YCJIOBUSAX JJABOPATOPHOI'O OKCIIEPUMEHTA

0. DAJIEEBA*, B.Al. KABVYH, B.B. CJIOBOJICKOBA, B.I1. YEJIOMUH
HUncmumym 6uonoeuu mops um. A.B. Kupmyncrkozo, Braousocmox

Mupokoe mnpumenenne Hanodactuipl (HY) CuO B coBpeMeHHONH MPOMBIILIEHHOCTH
HEU30€KHO MPUBOJUT K MX TOMAIAaHUIO B BOAHYIO CPEAY M, KaK CIEJICTBUE, K B3aUMOICHCTBHUIO
C >KMBBIMHU OpraHusMmamu. M3-3a manblx pa3sMepoB HAHOYACTHUIIBI MOTYT HE paclO3HAaBaThCS
3aIIUTHBIMU CUCTEMaMH, HE TOJIBEPraThCsi OMOTpaHc(hopMaIlvi U HEe BHIBOJIUTHCS U3 OpraHU3Ma.
Jannusie cBoiictBa HU MeTamioB MOTYT MPUBECTH K UX HAKOIUIEHUIO B OMocdepe U mepenade mo
nmumieBor menu. JlocrarodHas M3y4eHHOCTh TOKCHYHOCTH WOHOB Memu (Cu2+) i MOPCKHX
OPraHU3MOB TIO3BOJISIET HCMOJIb30BAaTh JTH [AHHBIE JIA CpaBHEHUs ¢ jeiictBuemM HY,
nHpOpMaIUsS 0 KOTOPOM BEChMa MPOTHBOPEUMBA M HYXIACTCA B JaTbHEUIIIEM HCCIICIOBAHUU.
Hamu mpoBenena cpaBHHTENbHas oneHKa OmomoctymHocTH HaHodactuir CuO (20 Mkr/m) u
nonoB Cu2+ (12 mxkr/m) B xabpax, nunieBaputenbHoi xenese (IDK) u moukax muanu ['pes B
YCIIOBHSIX JIa0OpAaTOPHOTO OKCIEPUMEHTA. OKCHEPUMEHT Juiiiics B TeueHue 60 cyr ¢
pazgenenueM Ha nBa dtama: 30 cyr octpoe BozaedctBue W 30 cyr — cTaaMs OYHMCTKH.
[TonyuenHble pe3ynbTaThl CBUAECTEILCTBYIOT O HU3KOH OMOJOCTYITHOCTH UCIOIB30BAHHBIX HAMU
HY memu mmst muaum I'pes. B akcnepumente ¢ Cu2+ oTMEUYEHO pe3Koe HAKOIUICHHE MEIU B
xabpax M TOYKAaxX NpPU OTHOCHUTENHHO cTaOmibHOM coaepxkanuu B IIDK Ha stame octporo
SKCIEPUMEHTA. Y MOJUIIOCKOB ATON TPYNIIBI BBISBICHO 3PPEKTUBHOE BBHIBECHHE MEIU U3 BCEX
TPEX OpraHOB IIOCJIE CHATHS TOKCHYECKOM Harpy3ku. BbpICkazaHO NpeanonoxeHue o
3HAQUUTEJIbHOM BIIMSHHUM CTPECCA, BBI3BAHHOIO JIOJITOBPEMEHHOM HM30JILUEN NPU €KETHEBHOU
3aMeHe BOJIbl B aKBaprUyMax, Ha OMOJOCTYITHOCTh MEJIU B UCCIIEJIOBAHHBIX OpraHaxX MOJUTFOCKOB.

Kniouesvie cnosa: nanodactuipl CuO, Crenomytilus grayanus, xa0pbl, MUIieBapUTEIbHAS
xKenes3a, MOYKH.

C.5-9

COMPARATIVE ASSESSMENT OF BIOAVAILABILITY OF NANOPARTICLES AND
IONS COPPER FOR THE GRAY MUSSEL CRENOMYTILUS GRAYANUS (DUNKER,
1853) (BIVALVIA: MYTILIDAE) UNDER LABORATORY CONDITIONS

Yu.l. FADEEVA, V.Ya. KAVUN, V.V. SLOBODSKOVA, V.P. CHELOMIN
A.V. Zhirmunsky Institute of Marine Biology, Vladivostok

Broad application of nanoparticles (CuO NPs) in modern industry inevitably leads to their
introduction into the water and as a result, to interaction with living organisms. Because of their
small size the nanoparticles can not be recognized by protective systems, can not be undergone
to biotransformation and can not be excreted from the body. These properties of the metal NP
can lead to their accumulation in the biosphere and the transfer of the food chain. Sufficient



study of copper ions (Cu2+) toxicity for marine organisms gave an opportunity to use these data
to compare with the effect of CuO NPs, information about which is very controversial and needs
further study. We carried out a comparative assessment of the bioavailability CuO nanoparticles
(20 mkg/l) and Cu2+ (12 mkg/l) in gills, digestive gland and kidneys of a mussel in laboratory
conditions. Experiment lasted for 60 days with division into two stages: 30 days — acute
exposure and 30 days — purification. The results demonstrated low bioavailability CuO NPs
which we used for the mussels. In experiment with Cu2+ it was demonstrated a rapid
accumulation of copper in the gills and kidneys and relatively stable content of copper in the
digestive gland during acute experiment. In this group of molluscs it was detected an effective
elimination copper from all three bodies after removing the toxic load. It is suggested a
significant effect of stress caused by long-term isolation in daily replacement of water in tanks
on copper bioavailability in molluscs investigated organs.
Keywords: nanoparticles CuO, Crenomytilus grayanus, gills, digestive gland, kidney.



OPUI'MHAJIBHBIE CTATBU

YK 541.135
CTOYHBIE BOAbI KAK HCTOYHUK SJIEKTPUYECTBA
B MUKPOBHBIX TOIVIMBHBIX 3JIEMEHTAX

A ATODAPOBA*, A.A. KYPMAHBAEB, K.T. BEPAAIMYPATOB,
N.A. AXMETOJUIAEB

PI'Tl «Hayuonanvnwiii yenmp ouomexuonoeuu», Acmana, Kazaxcman

B pabote paccmarpuBaeTcsi MOIy4YE€HUE DSJIEKTPUUYECKOTO TOKA IMPU OJHOBPEMEHHOM
Pa3NioKEHUU UJIOB TOPOJICKMX MYHUIIMTIAIBHBIX BOJl. MUKpPOOHAs TOTUIMBHAS siY€iiKa COCTOUT U3
JBYX TUIACTUKOBBIX T€PMETUYHO 3aKPBITHIX KOHTEHHEPOB — Kamep, COCIWHEHHBIX COJIEBBIM
MOCTUKOM. B aHOJHYIO 4YacTh moMemiaidu TpauTOBBIA aHOJ M 3alONHSJIM KaMepy WIaMHu
TOPOJICKUX CTOYHBIX BOJ, OTOOpaHHbIX Ha craHuuu o4yucTkH ['KII «Actana Cy ApHacbi».
OCHOBHBIE MapaMETPhl TYEHKHU 3aMepsId B T€UEHHE 9 CyT. YCTaHOBJIEHO, UTO MaKCHUMaJbHbIE
Hanpspkenue 270 MkB u cumy Toka 8,8 MKA HaOmomanu Ha 5-¢ cyT. [IpoBoamiack Taxke padota
MO0 W3YYCHHWIO OJCKTPOTCHHBIX CBOWCTB uHCThIX KyabTyp Bacillus amylofaciens U15,
Enterobacter Ps7, Lactobacillus fermentum TB4. IToka3zano, uto kyasTypa Enterobacter Ps7
MPOSIBIISIET HAMOOJBINYI0 AJIEKTPOTEHHYI0 AaKTUBHOCTh. BBITIONHINCH HWCCIEAOBAHUS TIO
WCTIBITAHUIO OJIHOKAMEPHOW SYEWKH TOIUTMBHOTO dJEMEHTa C BO3IYIIHBIM  KaTOJIOM.
OOHapy KXW, 4YTO MaKCHMaJlbHas MOIIHOCTh JAaHHOW si9eWku cocrtaBisger 395 MmB. s
YBEJIMYCHHS BbIpaOaThIBAEMOTO HAMpsDKEHHUs ObUT coOpaH OJIOK TOTUTMBHBIX JJIEMEHTOB, B
KOTOPOM IIOCJIEIOBATEIbHO COEAVUHWIM BOCEMb TOIUIMBHBIX sY€eK. DbbIIO HalaeHo, 4YTO
MaKkCUMaJlbHOE HampsbkeHue coctaBuio 2,6 B, cuima toka — 30,0 MKA. MakcuManbHOE
MOIIHOCTb JIEKTPUYECKOr0 TOKa coctaBmia 78,0 MkBT.

Knrouesvie cnosa: MUKpOOHBIHN TOIUTMBHBIN 3JIEMEHT, YTUIN3allMs OPraHUYECKUX BEIEeCTB,
AJIEKTPUYECTBO, AJIEKTPOTEHHbIE OaKTEPUU.

C.10-15

WASTEWATER AS A SOURCE OF ELECTRICITY IN MICROBIAL FUEL CELLS

AYa. YAGOFAROVA, A A. KURMANBAEYV, K.T. BERDIMURATOV,
. A. AHMETOLLAEV

National Center for Biotechnology, Astana, Kazakhstan

The paper deals with obtaining an electric current while the decomposition of urban
municipal sludge was carried out. The microbial fuel cell consists of two plastic hermetically
sealed containers — chambers connected saline bridge. The graphite anode was placed in the
anode part, the anode chamber was filled with silt and municipal wastewater, collected on Public
utility company «Astana Su Arnasy» treatment plant. Main parameters measured in the cell for 9
days. It was found that the maximum voltage of 270 .V and current of 8.8 .A was observed on
the 5th day. Work was also realised to study electrogenic properties of pure cultures of Bacillus
amylofaciens U15, Enterobacter Ps7, Lactobacillus fermentum TB4. It was shown that the
culture of Enterobacter Ps7 shows the greatest electrogenic activity. The single-chamber fuel



cell with air cathode was tested. It was demonstrated that the maximum power of the cell is 395
.V. To increase the generated voltage was assembled a unit of fuel cells in which the eight fuel
cells were connected successively. It was found that the maximum voltage reached 2.6 V, the
current — 30.0 .A. The maximum capacity of the electric power was 78.0 .W.

Keywords: microbial fuel cell, recycling of organic substances, electricity, electrogenic

bacteria.



OPUI'MHAJIBHBIE CTATBU
YK 581.1

POCT, COCTOAHHUE ®OTOCUHTETHYECKOI'O AIIITAPATA U
YIABTPACTPYKTYPA MUKPOBOJOPOCJIN HETEROSIGMA AKASHIWO
(RAPHYDOPHYCEAE) I1PU BBICOKOM 3AI'PA3HEHUU ME/1IbIO

JK.B. MAPKUHA*, A TO. TIOTTUK?

1 Uncmumym ouonocuu mops um. A.B. Kupmynckozo, HayuonanvbHulil HAY4Hbll YeHmp MOPCKOU
ouonoeuu /[BO PAH,
2 Uncmumym aemomamuxu u npoyeccos ynpasienus J{BO PAH, Braousocmok

UccnenoBano peiictBue menu B KoHueHTpauuu 100 MKr/m Ha pocT, cojaepikaHue
xjopodumia a YU KapOTMHOWJOB, JIa3epHO- MHAYLHMpPOBaHHYI QuyopecueHnuo (JIND)
xjaopodpwiuia a W yAbTpacTpykTypy padumoputoBoii Bomopocam Heterosigma akashiwo.
UKCeHHOCTh KIIETOK, COJepaHue (OTOCMHTETUYECKUX IUIMEHTOB M mnokaszarenu JINOD
YMEHBIIATUCh 4Yepe3 | CyTKM SKclepuMeHTa. B mocnedyroniye HU OINbITa OLIEHUBAaEMbIE
napaMeTpsl BO3pacTalii, OJHAKO ObUIM CYIIECTBEHHO HHXKE TaKOBBIX B KOHTpOJIE.
VYbpTpacTpykTypa BOJIOPOCIHM B Cpele C MEAbI0 H3MEHsUIach: KOJMYECTBO BakKyosled U
MUTOXOHJAPUHN YBEIMUYMBAJIOCH. BONBIINHCTBO MUTOXOHAPUI ObUIO MOBPEXIEHO. BhIparkeHHBIX
YIBTPACTPYKTYPHBIX U3MEHEHUN (POTOCMHTETUYECKOTO ammnapaTa He 0OHapyX eHO.

Kniouesvie cnosa: menp, 3arpsisHeHne, MUKpoBogopociu, Heterosigma akashiwo.

C.16-22

GROWTH, STATE OF THE PHOTOSYNTHETIC APPARATUS AND THE
ULTRASTRUCTURE OF MICROALGA HETEROSIGMA AKASHIWO
(RAPHYDOPHYCEAE) WITH A HIGH COPPER POLLUTION

Zh.V. MARKINA! A.Yu. POPIK?

1 A.V. Zhirmunsky Institute of Marine Biology, National Scientific Center of Marine Biology,
Far East Branch, Russian Academy of Sciences, 2 Institute of Automation and Control
Processes, Far East Branch, Russian Academy of Sciences, Vladivostok

The influence of the copper in concentration 100 mkg/litter on growth, chlorophyll a and
carotinoids content, laser-induced fluorescence (LIF) and ultrastructure of microalga
Heterosigma akashiwo were studied. Cells number, photosynthetic pigments content and LIF
decreased after one exposition day. In next experiment days studied parameters increased, but
they were significantly lower than such in control. Microalga ultrastrucrute in copper medium
changed: vacuoles and mitochondria amount enlarged. Most of mitohondria were altered. The
marked ultrastructural changes of the photosynthetic apparatus were not found.

Keywords: copper, contamination, Heterosigma akashiwo.



OPUI'MHAJIBHBIE CTATBU
YK 574.522/579.222

BJIUAHUE HOHUJI®EHOJIA HA IUAHOBAKTEPUIO MICROCYSTIS
AERUGINOSA B PA3JIMYHBIX OKUCJIUTEJIBHO- BOCCTAHOBUTEJIBHbIX
YCJIOBUSAX CPE/bI

I0.M. ITIOJISAK*, B.M. CYXAPEBUY

@I'BYH «Cankm-Ilemepbypeckuii HAyYHO-UCCAE008AMENbCKULL YEHMP IKOJI0SUYECKOU
besonacnocmuy PAH, Cankm-Ilemepoype

PaccmoTpeHo BiusiHME TOPMOHOINIOIOOHOTO KCEHOOMOTHKA HOHMII(EHO A Ha BO30YAUTENs
TOKCHYHOTO «IIBETCHHs» BOJBI — IaHoOakteputo Microcystis aeruginosa, B pa3iM4HBIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  YCIOBUSX. B pe3ynbraTe UCCIEIOBAaHUS BBISBICHBI
CYLIECTBEHHbIE U3MEHEHUsS B Ipolieccax pocTra, (poTocuHTe3a U 00pa30BaHUs ITUAHOTOKCHHOB
M. aeruginosa noj aeiicTBreM noJutioTaHTa. MIHrHOupyroriee aeiicTBHe HOHMIGEHOIA Ha POCT U
doTocuHTeTHYECKHE TIporiecchl y M. aeruginosa Bo3pacTaeT MpH W3MEHEHHH OKHCIHMTENbHO-
BOCCTAaHOBUTENBHBIX YCIOBHM cpeapl. l[Ipormiecc TokcMHOOOpa3oBaHMS IMAHOOAKTEpPUN B
HauOOJbIIeH CTENEHU 3aBUCUT OT YPOBHS OKHCIMTEIbHO-BOCCTAHOBUTEIIHHOTO MOTEHIHAIIA.
[Ipu camxennn penokc-noteHnuana ot 400 o 290 MB BbIX0J MUKPOLMCTHHOB U3 KJIETOK TMOJ
neicTBeM HOHMII()EHOJIa MHOTOKPAaTHO BO3PACTaeT, B TO BPEMS KaK B YCIOBHSIX MOBBIILIEHHOTO
penokc-notennuana (480 MB) MUKpOIIMCTHHEI B cpefie OTCYTCTBYIOT. [losryueHHBIE pe3ynbTaThl
CBHUJICTEIBCTBYIOT O 3HAYUTEIBHOM pOJM PENOKC-NMIOTEHIMada B PEry/slHMM Xapakrepa Hu
CTEINCHU BO3JICHCTBYSI MOJUTIOTanTa Ha M. aeruginosa.

Kniouesvie cnosa: nonnndenon, nnanodbaxkrepun, Microcystis aeruginosa, MUKpOIIUCTHH-
LR, oxuciuTeIbHO-BOCCTAHOBUTEIBHBIM OTCHIINA.

C. 23-28

INFLUENCE OF NONYLPHENOL ON THE CYANOBACTERIUM MICROCYSTIS
AERUGINOSA IN DIFFERENT REDOX ENVIRONMENTS

Yu.M. POLYAK, V.I. SUKHAREVICH
St. Petersburg Scientific Research Center for Ecological Safety, RAS, St. Petersburg

The effect of an hormone-like xenobiotic nonylphenol (NP) on bloom-forming
cyanobacterium Microcystis aeruginosa under different redox conditions was investigated. NP
induced significant changes in M. aeruginosa’s growth, photosynthesis and cyanotoxin
production. The inhibitory effect increased with changing redox conditions. Toxin production
was the most sensitive to redox potential of the medium. The microcystin release into the
environment, induced by NP, increased manifold when redox potential decreased from 400 to
290 mV, while no microcystins were found in the medium when redox potential was increased to
480 mV. Our results demonstrate that redox potential plays an important role in regulation of NP
effect on M. aeruginosa.

Keywords: nonylphenol, cyanobacteria, Microcystis aeruginosa, microcystin-LR, redox
potential.



OPUI'MHAJIBHBIE CTATBU
YK 612.547.972

JEVCTBUE JEKTHHOINOJOBHBIX BEJKOB CUSCUTA EUROPEA HA
METABOJIM3M KUIETKH

3.C. XAILIMMOBA*, K.A. KAXAPOBA, E.O. TEPEHTBEBA, H.)K. CATIUEB

HUnemumym 6uoopeanuuecxou xumuu um. akao. A.C. Caovikosa AH PY3,
Tawkenm, Pecnyonuka Y30exucman

B paGoTe ¢ moMoIpi0 KOMIUIEKCa OMOXUMUYECKHX METOI0B TIOKA3aHO, YTO CyMMa OEJIKOB,
a TaKKe OCaJOK W CYNEpHATAHT, MOJy4eHHbIe BbicanuBanueM 20% cynbhaToM amMMOHUS U3
CYMMBI TJIMKOTIPOTCHJIOB MMOBWJIMKH, MTPOSIBIIN HE3HAYNTEIbHBIC AHTHOKCHIAHTHBIC CBOWCTBA,
CHIDKasl YpOBEHb MayioHoBoro juanbiaeruna (MJIA), a Taxxke akTUBUPYS (EPMEHTHI
AQHTHOKCHJIAHTHOW 3alTUTHI — CYTIEPOKCUTUCMYTA3y U TIIyTaTHOHPEAYKTa3Y.

Knrouesvie cnosa: nexTuHONOn0OHbIE O€NKM, AHTUOKCHJAHTHBIE CBOMCTBA, IMOBUJIMKA,
Cuscuta europea.

C. 29-33

THE ACTION OF LECTIN-LIKE PROTEINS OF CUSCUTA EUROPEA ON CELL
METABOLISM

Z.S. HASHIMOVA, K. A. KAHAROVA, E.O. TERENTYEVA, N.J. SAGDIEV

Acad. A.S. Sadykov Institute of Bioorganic Chemistry, Uzbekistan Academy of Sciences,
Tashkent, Uzbekistan

In work using complex biochemical methods was demonstrated that the sum of proteins
and precipitate and the supernatant obtained by salting to 20% ammonium sulfate from the
amount of glycoproteins of dodder, showed minor antioxidant features, reducing the level of
malondialdehyde (MDA) and activating the enzymes of the antioxidant defense — superoxide
dismutase and glutathione reductase.

Keywords: lectin proteins, antioxidant properties, dodder, Cuscuta europea.



KPATKHUE COOBIIEHUA
YK 612.547.972

NCCIEAOBAHME ITPUPO/AbI JUCIIEPCHBIX CBETALINXCA YACTHUL]
PAKOBBIX KJIETOK

M.C. ABJIYJUIAXO/DKAEBA?, A.P. DATTAXOB?, 3.C. XALLIUMOBA®*,
K.A. KAXAPOBA®, H.)K. CATJIMEB!

1 Uncmumym ouoopeanuyeckoui xumuu um. akao. A.C. Caovikosa AH PY3,
2 Pecnybauxanckuii namoaocoanamomuyeckui yenmp, Tawkenm, Pecnybnuka Y30exucman

B kynpTuBUpyembIx KieTkax Hela oOHapyXeHbBI OUCIEPCHBbIE CBETALIUECS YaCTHUIIbI
(ICY) B monstpu30BaHHOM CBETE, KOTOpHIC paHee ObLIM HAWICHBI y MAIMEHTOB C JHUAarHO30M
paka meiiku Matku. M3yueno BausHue Ha JICY npoTHBOOIYXO0JIEBBIX IPENAPATOB C PA3IUYHBIM
MEXaHU3MOM JICHCTBHUS.

Knwoueevie cnosa:  nucnepcHble  CBETALIMECS  YAaCTHLBI, paK IIEMKH  MaTKH,
MIPOTUBOOITYXOJIEBBIE MPETIAPATHI.

C. 34-36

STUDY OF THE NATURE OF DISPERSED LUMINESCENT PARTICLES OF
CANCER CELLS

M.S. ABDULLAHODZHAEVA?, A.R. FATTAHOV?, Z.S. HASHIMOVA?,
K.A. KAHAROVA! N.J. SAGDIEV?

1 Acad. A.S. Sadykov Institute of Bioorganic Chemistry, Uzbekistan Academy of Sciences, 2
Republican Pathology Center, Tashkent, Republic of Uzbekistan

In cultured HeLa cells were discovered the dispersed luminescent particles under polarized
light, that were previously found in patients with diagnosis cervical cancer. The effect of
anticancer drugs with different mechanisms of action on such particles was studied.

Keywords: dispersed luminescent particles, cervical cancer, anticancer drugs.
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VK 573.6.086.83
BUOTEXHOJIOI'NYECKOE OBPA30BAHUE B YHUBEPCUTETAX MOCKBbI
E.A. T'VIAIKOB*

Hnemumym ¢uzuonocuu pacmenuti PAH, Mockosckuti 2ocyoapcmeenmbiil
MAWUHOCMPOUMENbHLU YHUSEPCUMEm

B nocnennue roapl noJAroToBka OMOTEXHOJIOIOB B CBA3M C IepexogoM Ha HoBble PI'OC
BO u peopranusanueii By30B CyIieCTBEHHO u3MeHuaack. Ha mannsbiii MomeHT B MoOCKBe B psizie
YHUBEPCUTETOB CYIIECTBYIOT Kadeapbl OHOTEXHOJIOTMUECKON HampaBieHHocTH. Kaxnas
kadenpa wuMeeT CBOO crneuMuUKy U TpaAMLIMM B TOJIrOTOBKE CTYAEHTOB. Bce
OuoTexHooruueckue Kadeapbl BHOCIT 3HAYUTENBHBIM BKJIaJ B pa3BUTHE OUMOTEXHOJIOTUU B
Poccun. Jlns muormx kadenp xapakTepHa OIpECICHHAs CIeHaIn3alys: MHOTHE Kadeapbl
CHEIHAM3UPYIOTCS HAa MCCIEA0BAHUAX B 00JIACTH MEIUIIMHCKONW OMOTEXHOJIOTHH, pall Kadeap
CHelnuranu3upyercss Ha OMOTEXHOJIOTMH MHMKPOOPraHW3MOB. B cBsi3u ¢ peopraHuzanueil By30B
OILyLIAeTCSI HEXBaTKa B TIOJArOTOBKE CIELUAIMCTOB IIHPOKOro mpoduias B 00JacTu
OMOTEXHOJOTMH U B 00JIaCTSIX 3KOJIOTUYECKON U MPOMBIIIJIEHHON OMOTEXHOJIOTUH.

Knrouesvie cnosa: buotexnonorus, o0pazoBaHHe, MOCKOBCKHE YHUBEPCUTETHI.
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BIOTECHNOLOGY EDUCATION AT THE UNIVERSITIES OF MOSCOW
E.A. GLADKOV
Institute of Plant Physiology RAS, Moscow State Engineering University

In recent years, training biotechnologists in connection with the transition to the new
federal state educational standards of higher education and reorganization of universities has
changed significantly. Currently, in Moscow there are a number of universities chairs of biotech
orientation. Each department has its own peculiarities and traditions in the training of students.
All the departments of biotechnology make a significant contribution to the development of
biotechnology in Russia. For many departments are characterized by a certain specialization:
many of the departments specialize in research in the field of medical biotechnology, a number
of departments specializing in microbial biotechnology. In connection with the reorganization of
high schools there is a lack in the preparation of broad specialists in the field of biotechnology in
the areas of environmental and industrial biotechnology.

Keywords: biotechnology, education, Moscow universities.
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MUKPOBUOJOTNYECKOE ITOJYYEHHUE ITPEITAPATOB OPTAHUYECKHUX
KHCJIOT B KAYECTBE CPEJCTB 3AIIUTHI PACTEHUI

U.I. MOPT'YHOB™?, A.T. IEJIOXUHA?, C.B. KAM3OJIOBAY, T.U. YUCTSIKOBA®,
I0.H. JYHUHA!, A.A. MUPOHOB?, H.H. CTEITAHOBA?,
O.H. LIEMIIYPA®, M.B. BAMHILTENH?

1 ®I'BYH Hncmumym ouoxumuu u ¢pusuonocuu muxpoopeanuzmos um. I'. K. Ckpsouna PAH,
2 @I'FOY BO Iywunckuii 20cy0apcmeeHHblil ecmecmeeHHOHAYYHbIU uHcmumym, 2. [Iywuno
Mocxkosckoti obaacmu, Poccus,

3 PI'TI « Mncmumym muxpoouonoeuu u eupyconoeuuy KH MOH PK, 2. Anmamwi, Pecnybauxa
Kaszaxcman

3amura pacTeHul oT HanboJiee OnacHbIX BO30yauTeneit 601e3Hel 1 BpeJHbIX OPraHu3MOB
B Poccum ocymectBisiercst npaktuuecku Ha 99% dynrunumaamu. HeraTuBHbIE MOCIEACTBUS OT
MPUMEHEHHSI XUMHYECKUX MPETapaToB OOIMIEH3BECTHBI — ATO 3arpsi3HEHNE OKPYKAIOIIEH CpelIbl,
a TaKkKe CEeIbCKOXO3SIMCTBEHHONW MPOAYKIIMM OCTAaTKAaMH XHMHUYECKHUX  IIPEraparos,
BKITIOYAIOIIUX B CE0Sl TDKENbIE METAJUTbl, HUTPAThl W JIPYTHE COCAMHEHUS, OIACHBIE JUIS
310poBbst Jofeil. OCHOBHON TeHJIEHIMeH B MHUpPOBON Hayke B 0O0JacTH 3alllUThl pacTeHU
SBIISIETCS.  COKpAIICHHWE WCIIOJIb30BAaHMSI SIIOXMMHKATOB M 3aMEHa WX Ha OHOJIOTHYECKH
Oe3omacHble Tpenaparbl. B HacTosmeM 0630pe 0000IIeH UMEIOIIHECS B JTUTEpPAType JaHHBIC
00 WCMOJB30BAaHUM OPraHUYECKUX KHUCIOT (apaxuIOHOBOHM, JIMMOHHOHM, H30JIUMOHHOM,
SHTApHOM, MAJBMHUTOJEHHOBOM M Jp.) B KaueCTBE CPEACTB 3allUThl PACTEHUH, a TaKKe
MIPE/ICTaBJIeH aHaJN3 COBPEMEHHBIX TEXHOJIOTUN UX MUKPOOHOJIIOTHYECKOTO MPOU3BO/ICTBA.

Knrouesvie cnosa: 3amura pacTeHuil, MeTabOJIUTH MUKPOOPTaHU3MOB, OPraHUYECKUE
KHCIIOTBI, DJTUCUTOP, OMOTEXHOJIOTUH.
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MICROBIOLOGICAL PRODUCTION OF PREPARATIONS BASED ON ORGANIC
ACIDS AS PLANT PROTECTION PRODUCTS

I.G. MORGUNOV?, E.G. DEDYUKHINA! S.V. KAMZOLOVA!, T.I. CHISTYAKOVA!,
Ju.N. LUNINA! A.A. MIRONOV?, N.N. STEPANOVA!?,
O.N. SHEMSHURA3, M.B. WEINSTEIN*?

1 G.K. Skryabin Institute of Biochemistry and Physiology of Microorganisms, Russian Academy
of Sciences, Pushchino, Moscow Region,
2 Pushchino State Institute of Natural Sciences, Pushchino, Moscow region, Russia;
3 Institute of Microbiology and Virology, Ministry of Education and Science of the Republic of
Kazakhstan, Almaty, Kazakhstan

At present, the plant protection from the most hazardous diseases and harmful pests in the
world is realized mainly (by 99%) with the use of fungicides. Negative consequences of the
pesticide application are well known — the pollution of environment and agricultural crops with
the residues of chemical preparations including heavy metals, nitrates and other compounds



harmful to human health. The basic tendency in the development of world science in the field of
plant protection concerns with reducing the use of fungicides and their replacement by
environmentally acceptable preparations. In the present review, literature data on the use of
organic acids (arachidonic, citric, succinic, a-ketoglutaric, palmitoleic, and others) for plant
protection are summarized and modern technologies for microbiological production of these
products are discussed.

Keywords: plan protection, metabolites of microorganisms, organic acids, elicitor,
biotechnologies.



