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HEPCIIEKTUBU BUKOPUCTAHHSA IIOTOYHOI'O PEAKTOPHOI'O
KYJbTUBYBAHHSA JIEIITOCIIIP

Y cmammi nposedenuii amaniz nimepamypuux o0dcepen CmMOCO8HO 0Oiopeakmopié O0is
NOMOYHO20 pPeaKmopHO20 KYIbMUBYE8AHHS MIKPOOP2AHI3MIE Ma BU3HAYEHO NEPCNeKMUBU U020
3acmocyeanHs ona eupobnuymea eaxyun. Hasedeni oani wooo xynemusysaunms L. interrogans
cepoBap Grippotyphosa (mtam Moskva V) 3a nomounoeco peakmopHOo2o KYabMUG)Y8aHHS.
IIposedenuil nopieuanohuti ananiz memooy KVIbMUGY8AHHAM Jenmocnip Ha pPIOKUX NONCUBHUX
cepedosuwiax i3 NOMOYHUM PEaKmopHuM KyabmugysauHsam. CXemamuyHo NOKA3AHO NPOMOMUn
biopeakmopu, ma HaseoeHi nepesazu iCMOMHO20 MA NOMOYHO20 PeaKmOpPHO20 K)JIbMUBYEAHHS
Jlenmocnip 8 1abopamopii 1enmocnipo3sy 3 myszeem mikpoopeanizmie IBM HAAH.

Knrouoegi cnosa: 6iopeaxmop, Ky1bmugysanHs, Mikpoopeaunizmu,pepmenmep, 1enmocnipa.

Beryn. biopeakrop (nmpunan, skuil 31iCHIOE IEPEMIIITYBaHHS KYJIbTYPaIbHOTO
CepelioBUIla B  MpOIEci MIKpOOIOJOTIYHOTO  CHUHTE3Y) 3aCTOCOBYETHCS B
010TE€XHOJIOT1UHIA MPOMUCIOBOCTI MPU BUPOOHUITBI JIKAPCHKUX 1 BETEPUHAPHHUX
npenapariB, BaKLUWH, MPOAYKTIB XapuyoBOi MPOMHCIOBOCTI ((pepMEeHTH, XapuoBi
n00aBKH, TIIIOKO3HI CHPONH), a TAaKOXK MpU OI0OKOHBEPCii KPOXMAaIIO Ta BUPOOHUITBI
noricaxapuiiB 1 HahTO TECTPYKTOPIB.

KyneTypy nenrtocmip y BHUpPOOHMUMX YyMOBaX Ha O10JOTIYHUX (adpuxax
BUpOILLYIOTh 3a Temneparypu 28°C mporsarom 72-90 roauH 1 mapuiajJibHOIO TUCKY
PO3UMHEHOTO0 KHCHIO B Mexax 15-20% Big HacuyeHHS KucHeM noBiTps. s

* AcHipaHT, HayKOBHIi KEPiBHUK, JI-p BeT. Hayk, mpod. Huunk C.A.
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KyJbTUBYBaHHS BUKOPHUCTOBYIOTh METOJ KYJIbTHBYBaHHS MIKpOOHMX KIIITHH Ha
PIIKMX CEepelloBUINAaX, a caMme: cepefoBullle Tepchkux; cupoBaTka KpoBi (5—10%),
anTured. Ha mouyaTky KyJbTHBYBaHHS JICITOCHIP OKUCIIIOBAJIbHO-BIIHOBIIOBAIBLHUN
noTteHmian 3HWKYOTh 10 180-200 wmB. BinHocHi mnepeBaru  OUIBIIOCTI
MIKpPOOpPraHi3MiB gK O10JIOT1YHUX OO0’ €KTIB HACTYMHI: OUIbIIA «IIPOCTOTA»
opraHizailii TeHOMY; JIOCUTh JIeTKa MPUCTOCOBAHICTh (JAOLIBHICTH) O CEpPEeIOBUIIA
ICHYBaHHS y MPUPOJIHUX 1 MITYYHUX YMOBAX; BUPAXKEHI MIBUAKICHI XapaKTEPUCTUKU
nepediry pepMeHTaTUBHUX peaKiliil 1 HApOCTaHHS KJIITUHHOI MacH 3a OJUHUIIIO Yacy.

Meta podoru. [IpoBectu ananiz icHyrouux 610peakTopiB, BUOpATH MPOTOTHI
OlopeakTopa ISl MPOBEAEHHS JOCHIAIB y Ja0OpaTOPHUX YMOBaX, BU3HAUUTHU
MEPCHEeKTUBU  3aCTOCYBaHHS TOTOYHOIO PEAKTOPHOIO  KyJIbTHUBYBaHHS A
HAKOIMHUYEHHS 010MacH JIENTOCIIIp.

Marepianu i meToau aociaigxkeHb. /[ mpoBeNeHHS TOCHIINY BUKOPUCTAIH
antureH L. interrogans cepoBap Grippotyphosa (intam Moskva V) 3 HakOMUYEHHSAM
40 mun. ki./em’; cepeposuiie Tepeskux (KH,PO4, Na,HPO,); miodinbHo BrCymeHa
cupoBatka BPX, depmentep — KC 6.00.00 3 GiokoMm KynbTUBaTOpa (€MKICTIO
36,5 1 — Bin 8 no 30 11 3 mpouIapKoOM MPOCTOPY IS KYyJIbTUBYBaHHS JIEITOCHIP), K1
CKIAAaloThCs 3 OJOKY JKHUBICHHS, HAOOpy MOAYJIBHUX CTOJIB, KOJO s
KyJbTUBYBaHHS, I1HAWBiAyalbHI TPHUBOIM, CHCTEMa TEPMOCTATyBaHHS, CHCTEMa
CTHCJIOrO ouulieHoro moBIiTpsA. [laHi @epMmeHTepu pO3PI3HIIOTHCA TUIBKK 32
reOMETPUYHUMU po3Mipamu. CXeMaTUYHO NMPOTOTUIl (hepMeHTepa MpeICTaBICHUN Ha
puc. 1.

jmim)
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Puc. 1. CxemaTnuHa Mojae/ib nporoTuna ¢gepmMenrepa:

1 — KopIyc MeTaneBHii; 2 — Milmajgka pamHa; 3 — CKIsHa Koi0a; 4 — BIHT KPIIJICHHS; 5 —
(bnanenps koabu; 6 — eeMeHT PUIBbTPYIOUNN TUTAHOBUM; 7 — BTYyJKa (hTOporiacToBa; 8 — Bai;, 9 —
raiika; 10 — ¢uanenps Hepexxumuuii; 11 —Brynka; 12 — xopmyc; 13 — moBonok; 14 — TpyOka
CUIIIKOHOBA; 15 — dnanens; 16 —poOka; 17 — moBoIOK.
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Pe3yabTaTH gocaigxeHb Ta ix o0ropopeHHs. biopeaktop (mpuiian, sSKuid
3MIACHIOE  TIEpEeMIllyBaHHS  KYJIbTYpajJbHOTO  CEpeloBHIAa B  Ipoleci
MIKpOO10JIOTTYHOTO CHUHTE3Y) 3aCTOCOBYETHCS B OIOTEXHOJIOTIUHIM MPOMHUCIOBOCTI
npy BUPOOHHUITBI JIIKAPCHKUX 1 BETEPUHAPHUX MpenapariB, BaKIMH, MPOIYKTIB
XapyoBOi MPOMHUCTOBOCTI (hepMEHTH, XapyoBl JOOABKH, TTIOKO3H1 CUPOIIH), a TAKOXK
npu 010KOHBEPCli KpOXMalo Ta BUPOOHUUTBI MoJlicaxapuaiB 1 HaQTOAECTPYKTOPIB
[1].

[IpuzHaueHHsIM OyAb-SIKOrO 010peakTopa € CTBOPEHHS ONTUMAJIBHUX YMOB JIJIS
KUTTENSIIBHOCTI KYJIHTUBOBAaHUX B HBOMY KJIITHH 1 MIKpOOpraHi3MiB, a came
3a0e3MeUeHHs TUXaHHS, MiIBEJICHHS JKUBJICHHS 1 BIJIBEICHHS METaOOJITIB MUISTXOM
PIBHOMIPHOTO TIEPEMIIIYBaHHS T'a30BO1 1 PIKO1 CKIIAJJOBUX BMICTY OlopeakTopa. [Ipu
bOMY HeOa)kaHo IMi/IJIaBaTH KIIITUHH TEIJIOBOMY a00 MEXaHIYHOMY BIUIMBY [3].

Po3pi3HsitoTh MexaHI4H1, aepaiTHI 1 Ta30-BUXPOBI OIOPEAKTOPH, a TaKOXK
aepoOHi (3 mojayero MOBITPS ab0 Ta30BUX CyMillledl 3 KHUCHEM), aHaepoOHi (0e3
nojayl KUCHI0) 1 KOMOIHOBaHI aepoOHO-aHaepoOHI. B ocTraHHbOMY BHMAAKy B
KOMOIHOBaHOMY O0i0peakTopi MNPOBOJASTH KyJbTHUBYBaHHS SIK aepoOHHMX, TakK 1
aHaepoOHUX KYJbTYp OJHOYACHO. 3a3BH4ail 1€ 3aCTOCOBYETHCS [JIi OTPUMAHHS
Oiorazy, KOJHM TEIUIOBUJIUICHHS B aepoOHOMY TMPOIECI BHUKOPUCTOBYIOTH s
HiAITPiBY aHaepOOHOT KyJIbTYpH.

Y MexaHIYHOMY O10p€akTOpl MepeMilllyBaHHS 3IIMCHIOETHCS MEXaHIYHOIO
MIIIAJNKOI0, pOo30MBarO4YM BeJIMKI OynbOallKu MOBITPS, PO3HOCATH iX IO BCHOMY
peakTopy 1 30UIBIIYIOTH 4Yac TiepeOyBaHHS B KyJbTypaJbHOMY CEPEIOBUIIIL.
EdekTuBHICT, pO3MOALTY MOBITPS 3aJIEKUTh Bl THUIYy MIIIAJIKHU, 4yucia OOEpTiIB,
(b13UKO-XIMIYHUX BJIACTUBOCTEH CEpeOBHIIIA.

[Ipy  IHTEHCHBHOMY  TMEpeMIlllyBaHHI  KYJbTYpPaJbHOIO  Cepe/loBHUIIA
BiIOyBaeThcs ii CIIHEHHS, TOMY poOouuii 00’em OiopeakTopa He mepeBuirye 70%
3arajbHOro 0o0csry. BuibHUI MPOCTIp HAJ MOBEPXHEIO PO3UYHMHY BHUKOPHUCTOBYETHCS
aKk OydepHa 30HA, 1€ HAKOMHUYYEThbCS IMiHA, 1 TAaKUM YMHOM 3arobirae BTparti
KyJbTypaiabHOI piguHu [5].

VY aepnipTHOMY 61l0peakTOpi MepeMillyBaHHS 31HCHIOEThCS 3aBISKH MOBITPIO,
AK€ TMOJal0Th B HUJKHIO YaCTUHY BEpTUKAJIbHOrO KaHany. [limHiMaro4uch, MOBITPS
3aXOIUTIOE 32 COOOK0 PIIMHY JO0 BEPXHbOI YACTUHU KaHaly, J€ pO3TalllOBaHUMN
ra3opiiMHHUN cenapaTtop (TYT YacTKOBO BHUXOJWThH TMOBITps). buibll 1IiibHA
JeaepipoBaHHa pIAMHA OMYCKAETHCS MO IHIIOMY BEPTUKAIBHOMY KaHally 0 JIHA
peakTopa 1 MpolLec MOBTOPIOEThCS. TakuM 4YMHOM, B aepiipTHHX OlopeakTopax
KyJbTypalbHE CEPEIOBUIIE Pa30M 3 KIITUHAMU HUPKYIIIOE Oe3MepepBHO.

VY OiopeakTopi Tra30-BUXpOBOrO THUMNY MEPEMINIyBaHHS  31HCHIOETHCS
KBa3iCTAllIOHAPHUM TOTOKOM 3 OCBbOBOIO TIPOTUTEUIEIO, SKUH CTBOPIOETHCSA
aepyrouuM Ta30BUM BUXOPOM 3a pPaxyHOK IEpemnaay THCKY HaJ MOBEPXHEI0 1 CHIIU
TEPTS TOBITPSHOTO TMOTOKY 00 TmoBepxHIO cycneH3ii [4]. biopeakropu
BUKOPUCTOBYIOTHCS NJIi OTPUMAaHHS BEJIMKUX KUIbKOCTEH MIKpOOHOi OloMacu mpu
BUPOOHULITBI aHTUOIOTHKIB, (EepMeHTIB, BITaMiHIB, aMIHOKUCIOT, OULIKOBO-
BITaMIHHHUX KOHIICHTPATIB Ta 1HIIUX O10JIOTIYHO aKTUBHUX PEYOBHH [5].
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VY cBoill poOOTI MU TIpOaHaNI3ipyBaiu JaHl JITEPaTypHUX JKepei, 1 BUPIIIUIH
BUKOPHUCTATH (hepMEHTEP 3 MEXAHIUHOIO MIIIATIKOIO.

Mu nocrtaBenu Jociig 3 KyJbTUBYBaHHS MiKpoopraHizmiB Ha ¢epmentepi KC
6.00.00 (puc. 1). Hns mworo Oyno B3sato L. interrogans cepoBap Grippotyphosa
(iutam Moskva V) 3 nakommuenmsM 40 wmuH. ki/cm’; B kimekocti (10%), 3
nonaBanHaM 10 % cupoBatku kpoBi BPX Ha cepenoBuie Tepcekux — g0 1 1. [o
1poro jociiny, ceposap Grippotyphosa (mitam Moskva V) npu 3BUYalHOMY
KyJIbTUBYBaHHI y CKJISHUX OyTJIAX, 3 HEOJHOPA30BUM MAaCa)XXyBaHHSAM, OYyI0
MakCHMaibHe HakormuenHs 40-60 wmmmkn /em’. Il{ogeHHO — crocTepiranm
HAKOMMWYEHHSI KYJIbTYpU JENTOCHIp MLUIAXOM IX Meperisiay y TEeMHOMY IO
mikpockorna. Ha 2-3 100y HakommueHHs Oymo 30 MiH. KI/cM’; Ha 4-5 106y
HAKOMUWYEeHHs1 OyJl0 HE3MIHHUM; Ha 7—8 100y crocTepiraid 3HUKEHHS KUIbKOCTI
MiKpo6HEX KmiTHH 10 20 MIH. KL/cM°. Bigmivanu minoyrBopeHHs Ta ocam. B
pe3yNbTaTi AOCHIAY MU HE JIOCATIIM MOTPIOHOT KUIBKOCTI MIKpOOHUX KiiTUH ( > 80
MITH. KIL/CM?).

3acTocyBaHHA CKJISIHUX OyTiIiB Ui KyJbTHBYBaHHS JIEOTOCHIp JyXKe
TPYJAOMICTKHIA MpoILIeC, IKUA OCHOBAHUM Ha BaXKKii py4Hid mpailli, BKJIIOYA€ YUCICHHI
omepauii 3 OyTJsMU MpPU MOHTaXI1, (UIBTPYBaHHI CEpelOBHUIIA, TOCIBI KYJIbTypHU
JENTOoCIip, NEeperjisAl KyJlbTypd Ha HAKONUYEHHs, IepeKauyBaHHI KYJIbTYpH
JeNTOCIip JJIs CKJIAJaHHs cepli BaKUMHM Ta 1HmIe. Takui crnocid KyJbTUBYBaHHS
MOX€e MPU3BOJAUTH 0 KOHTaMIHAIlli OKpeMuX OYTJIiB CTOPOHHBOIO MIKPOQIIOpoIO, a B
MOJANLIIOMY A0 30UIBIICHHS BUTPAT CUPOBUHU Ta Yacy Ha MPUTOTYBaHHS BaKIMHHU.
B nanuii yac mo3HauvaeTbcs Opak CKISHOTO MOCYAY, ii JAOpPOXKHEYA 1 BITHOCHO
KOPOTKHI TEpMiH €KCIUTyaTallii.

TakuM 4MHOM, MOTOYHE PEaKTOPHE KYJIbTUBYBaHHS, SIK O€3MEpepBHUI Mpoliec
KyJbTUBYBaHHSI MIKPOOPTaHi3MIB, Ma€ ICTOTHI MepeBaru nepej nepioguyHuM, TOMY
mo Oe3nepepBHa (epmeHTallis 3IIMCHIOEThCS 3a YMOB CTajioTO PEXKUMY, KOJH
MIKpOOHa mONyNsMis Ta 11 MNPOAYKTH HAMOUIBII OJHOPIAHI. 3acTOCYBaHHS
OesnepepBHUX TpolleciB  (pepmeHTalii CTBOPIOE yMOBU sl €(EKTUBHOIO
PEryIIOBaHHS M KEpyBaHHS MpolecaMu O10CUHTE3Y.

BucHOBKY Ta nepcneKTHBH NOJATBIINX JOCTIIKEeHb:

1. BcraHoBieHO, 110 KYJIbTUBYBaHHS JienTocmip y ¢depMeHTepl IOIUIBHO
BUKOPUCTOBYBaTH Y  JIaOOpPAaTOpHUX  yMOBAaX, BUKIIOYUTH  HEOOXITHICTbH
BUKOPHUCTAHHS CKJISTHOTO MOCYAY, MOJAOBXKUTh TEPMIH €KCIUTyaTallii 6iopeakropa, Hix
OyTJIiB; 3MEHUINTh BUTPATH Ha IMEPBUHHI KOMIIOHEHTH (CEpPEIOBHILE, CHPOBATKY
KpOBI 1 T.J1.); BUKJIIOYUTH MOKJIMBICTh KOHTaMIHallll; CKOPOTUTh Yac KyJIbTHUBYBaHHS
Ta J03BOJIUTH OJIEP’KATU MAKCUMAJIbHY BPOKaHICTh MIKPOOHUX KIITHH.

2. HakonmyenHsi MikpoOHUX KJIITUH — L. interrogans cepoBap grippotyphosa
(utam Moskva V) — y GlopeakTopl mpy MNOTOYHOMY PEAKTOPHOMY KYJIbTUBYBaHHS
cTaHOBHIO 20 MITH. KIL/cM°. JlaHa KOHLIEHTpALlis € HeOCTATHBOIO ISl BUTOTOBJICHHS
BaKI[MH, TOMY HEOOXIJTHO JOOMpAaLIOBAaTH MapaMeTpU MpPU MOTOYHOMY PEAKTOPHOMY

KyJIbTUBYBaHHI.
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MHNEPCIIEKTUBbI HUCIIOJBb30BAHUA TEKYIIET'O PEAKTOPHOI' O
KYJbTUBUPOBAHMUS JIEIITOCIIUP / beinga A.B., Herauk C.A., Kynmukosa B.B.

B cmamve nposeden ananuz numepamypusix ucmouHuKo8 no 6uopeaxmopam 07 mexyue2o
PEaKmopHo20 KYIbMUBUPOBAHUS MUKPOOP2AHUZMO8 U ONpeoeneHbl NepCneKmugbl NPUMeHeHUus 8
gemepunapnol meduyune._Cxemamuuecku NOKA3AHO NPOMOMUN OUOPeaKmopos, U NpueeoeHbvl
npeumMywecmea CywecmeeHHo20 U MeKyue20 peakmopHo20 KYIbMUBUPOSAHUS JIenmocnup 6
J1abopamopuu 1enmocnupo3a ¢ myzeem muxpoopeanuzmos UBM HAAH.

Ilpusedenwvr pesynomamsl no Kyrvmusuposanuro L. interrogans ceposap Grippotyphosa
(wumamm Moskva V) mexywezo peakmopnozo kynrbmueuposanus. Ilokazan cpasnumenvhvlii anaiu3
memooa  KyIbmMueUpOBauusi J1enmocnup HA HCUOKUX NUMAMENbHLIX cpedax ¢ MeKyuWuM
PEAKMOPHLIM KYIbMUSUPOBAHUEM.

Haxonnenue muxkpoodnwix knemok — L. interrogans ceposap Grippotyphosa (wumamm Moskva
V) — 6 6uopeakmope npu mexkyujem peaxmopHoM KyIbMmusuposanus cocmasuno 20 miH. Ki./cu’.
Jannas romyenmpayus neoocmamouna ONsl U320MOBAEHUS BAKYUH, HOIMOMY HE0OX00UMO
dopabomame napamempuvl npu mexywem peaKkmopHoM Kylbmusuposanuu. 1exkyuee peakmopnoe
KVIbMUBUPOBAHUSL JIeNMOCRUD MOdCem Oblmb PEeKOMEHO08AHO Ol NpPOU3800CmEa 6aKYUH HA
buonocuueckux pabpurax ons nogvluieHUs d¢hghekmusnocmu npou3800Cmad.

Knroueswvie cnosa: buopeaxmop, Kyiomueuposanue, 1enmocnupa, gpepmenmep, MUKpo-
OpP2aHU3Mbl.

PROSPECTS FOR THE CURRENT REACTOR CULTIVATING OF
LEPTOSPIRES / Bynda A.V., Nychyk S.A., Kulykova V.V.

In the article analysis of literary sources is conducted in relation to fermenters for current
reactor cultivation of microorganisms and the prospects of application in veterinary medicine are
studied.

The goal of the work. To conduct the analysis of existent fermenters and to define prospects
of application of current reactor cultivation for leptospires, and to create the prototype of the
bioreactor for its usage in the laboratory conditions.

A fermenter is a device that carries out interfusion of cultural environment in the process of
microbiological synthesis. It is used at biotechnological industry at the production of medicinal and
veterinary preparations, vaccines, foods of food industry (enzymes, food additions, glucose syrups),
and also at to bioconversion of starch and production of polysaccharides and oil destructors.

The relative advantages of most microorganisms as biological objects include: greater
"simplicity” of the genome; pretty easy adaptability (labile) to the habitat in natural and artificial
conditions; pronounced flow speed characteristics of enzyme reactions and growth of cell mass per
unit time. Compared to the plant and animal cells microbial cells multiply, usually much faster,
therefore, they quickly run across all metabolic (metabolic) processes.

Fermenters or bioreactors are cameras in which a liquid or solid medium growing
microorganisms. The process takes place in the fermenter is called fermentation.

There are mechanical, airlifting and gas-vortex bioreactors and aerobic (with air supply or
gas mixture of oxygen), anaerobic (without oxygen) and combined—aerobic-anaerobic. In the latter
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case, the combined bioreactor cultivation is carried out both aerobic and anaerobic cultures
simultaneously. Usually it is used for biogas as heat in the aerobic process is used to heat the
anaerobic culture.

Bioreactors are divided into three main groups: 1) reactor with mechanical stirring; 2)
bubble column through which to pass the air mixing content, 3)airlifting reactors with internal or
external circulation.

Materials and Methods: In the experiment it was used the antigen — L. interrogans serovar
Grippotyphosa (strain Moskva V) with accumulation of 40 million cells/cm’; medium Tersky
(KH,PO4, NayHPOy), lyophilized bovine serum, fermenter KS 6.00.00 with power cultivator
(capacity 36.5 liters capacity — from 8 to 30 L with the air zone for cultivating), consisting of a
power supply, a set of modular tables for culturing flasks, individual drives, system thermostat
system, purified compressed air.

Results of research and discussion. It was established that the cultivation of leptospira in
the fermenter eliminate the need for glassware, extend the life of the bioreactor than bottles, reduce
the cost of primary components (environment, serum, etc.); eliminate the possibility of
contamination, reduce the manufacture of vaccines and will receive a maximum yield of microbial
cells.

Accumulation of microbial cells — L. interrogans serovar Grippotyphosa (strain Moskva
V) — in the bioreactor at current cultivation reactor was 20 million cells/cm’. This concentration is
insufficient for the manufacture of vaccines, so it is necessary to finalize parameters for the current
reactor cultivation.

Prospects of the usage. The current reactor cultivation leptospira can be used to collect a
sufficient amount of antigen for vaccine production in biofactory.

Keywords: bioreactor, fermenter, cultivation, microorganisms, leptospira.

REFERENCES

1. Almagambetov, K.H. (2008). Biotekhnologiya mikroorganizmov [Biotechnology of
microorganisms]. Astana: ENUim [in Russian].

2. Biryukov, V.V. (2004). Osnovy promyshlennoj biotekhnologii [The basic of industrial
biotechnology]. Moscow: Kolos: Himiya [in Russian].

3. Bozhkov, A.l. (2005). Biotekhnologiya. Fundamental'nye i promyshlennye aspekty
[Biotechnology. Fundamental and industrial aspects]. Har'kov [in Russian].

4. Egorova, T.A., Klunova, S.M. & ZHivuhina, E.A. (2003). Osnovy biotekhnologii [The
basic of biotechnology]. Moscow: Akademiya [in Russian].

5. Klaas van’t, R., Tramper, H. (1991). Basic bioreactor design. NY(USA) [in English].

YK 639:615.918:636.5.085

BACAHOBMHY O.M., kaH. c.-T. HayK, CT. HayK. CII., e-mail: myco-ivm@rambler.ru
CAIICAM 1.C., e-mail: isapsail 7@gmail.com

SAHI'OJIBb 10.A., e-mail: juliajangol@gmail.com

Inemumym eemepunapnoi meouyurnu HAAH

3ACTOCYBAHHS COPBEHTIB TA KOPMOBUX JJIOBABOK JJIs1
JETOKCHUKAIIII KOPMIB

Y cmammi naeeOeni nopieHAnbHi Oani 00CHIONCEHb AOCOPOYIUHUX BIACMUBOCMEN
copbenmie GIMYUZHAHO20 MA IHO3EMHO20 BUpoOHuymea. Bcmanoeneno cmynine copoyii
MikomokcuHig: T-2 moxcumy, 3eapaneHoHy, cmepuemamoyucmuuy, aguramoxcuny B; eionocho
3anponoHO8aAHUX BUPOOHUKOM HOPM MA 30LTbULEHUX 808IYI.
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