[image: C:\Users\kts\Desktop\+++publications\идентификация нефтеокисляющих мо\1 v oblojka 1.jpg]
[image: C:\Users\kts\Desktop\+++publications\идентификация нефтеокисляющих мо\2 v soderjanie 2.jpg]
[image: C:\Users\kts\Desktop\+++publications\идентификация нефтеокисляющих мо\3 id nom 3.jpg]
[image: C:\Users\kts\Desktop\+++publications\идентификация нефтеокисляющих мо\4 id nom 4.jpg]
[image: C:\Users\kts\Desktop\+++publications\идентификация нефтеокисляющих мо\5 id nom 5.jpg]
[image: C:\Users\kts\Desktop\+++publications\идентификация нефтеокисляющих мо\6 id nom 6.jpg]
[image: C:\Users\kts\Desktop\+++publications\идентификация нефтеокисляющих мо\7 id nom 7.jpg]
[image: C:\Users\kts\Desktop\+++publications\идентификация нефтеокисляющих мо\8 id nom 8.jpg]
image7.jpeg
VnenTndukalis HeTEOKHCIAIONIX MUKPOOPTaHH3MOB, BHICTCHHBIX 13 BOJL HE(TCHOCHBIX PaiiOHOB MOyOCTPOBA Byszaun

Tabuuua 2 PCGyﬂLTaTbI HJICHT"d}HKﬂIIH" MHUKPOOPraHNU3MOB MCTOJAOM aHaJIH3a HyKﬂCUT"J]HOﬁ MOCIE/I0BATCIbHOCTH I'eHa

16S rRNA
Pesynbrar ucHTHGUKALMH
Mot Husepraphsiii Homep Genbank Iltamm CreneHb roMonornn,%
A1 JQ670671.1 Pseudomonas pseudoalcaligene 100
J2 JQ928574.1 Klebsiella oxytoca 99
J3 HMO011048.1 Yarrowia lypolytica 94
J15 AY726605.1 Rhodococcus kroppenstedtii 100
J16 FJ005053.1 Ochrobactrum thiophenivoras 100
a7 1Q904712.1 Bacillus pumilus 99
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HTenpoyKToB) B KaUECTBE CAMHCTBEHHOTO HeTod-  Kasaxcranckoit Teppuropun menbha Kacnuiicko-
HUKa yriepoja u dHepruu. [lonyueHHbIC JaHHbIe IO MOpPs M OyyT M3yuYCHbl B KAYECTBE HOBOI'O pe-
CHOCOOCTBYIOT MOMOIHCHUIO JaHHBIX O MHKPOO-  Cypca Juis aBTOXPOMHO#M 61oayrMeHTaluy JIaHHOM
HOM pa3HooOpa3nu HedTe3arps3HEHHBIX YYACTKOB  TEPPUTOPHH.
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O6GbEKTOM  MCCACAOBAHMSI  MOCAY)KMAW  KYABTYpPbl — GakTepuin 1
APOXOKeW, BbIAAEHHble M3 NpuOpexHOi 30Hbl Kacnnickoro mops,
NPUAETaIoLLEit K MECTOPOXKAEHNSM HeTH B paioHe NoAyocTposa bysaun.
8 KYALTYP [POAEMOHCTPUPOBAAN aKTUBHBI POCT Ha CPEAE, COAEPIKaLLEH
Cbipylo  HedTb, AM3EeAbHOE TOMAMBO 1 GensuH.  MaeHtndukaums
AQHHBIX KYABTYP, MPOBEAEHHAsI C UCTIOAb30BaHWeM, MOPHOAOTHUECKX,
(t)VI3VIO/\OI’l4‘-IeCKMX n 6MOXMMVI‘<I€CKVIX XapaKTepucTuK, a TaKXXe METOAOM
ONMpeAeAeHUs! HYKACOTUAHOM NOCACAOBATEALHOCTH (hparmerTa 165 rRNA
reHa rokasaaa, 4to OHM OTHOCATCS K GaKTepusm poaa Pseudomonas, Ba-
cillus, Rhodococcus, Ochrobactrum, Klebsiella, Lysinibacillus, Erwinia 1
APO3OKaM poAa Yarrowia.

KAloueBble  CAOBa:  aBTOXTOHHAS  MMKpPOAOpA,  YIAEBOAOPO-
AOKMCASIIOLLIME MUKPOOPTaHM3Mbl, He()Tb, He(DTeNPOAYKTDI.

The objects of study were the cultures of bacteria and yeast isolated
in the coastal zone of the Caspian Sea, adjacent to the oil fields on the
peninsula Buzachi. 8 dominant cultures of microorganisms, demonstrat-
ing strong growth in medium containing crude oil, from local field, diesel
and gasoline were isolated from water samples taken from peninsula Bu-
zachi region of the Caspian Sea. Identification of these cultures accord-
ing standard morphological, physiological and biochemical characteristics
showed that they belong to the bacteria genera Pseudomonas, Bacillus,
Rhodococcus, Ochrobactrum, Klebsiella, Lysinibacillus, Erwinia and the
yeast genus Yarrowia.

Key words: autochthonous microflora, oil-oxidizing microorganisms,
oil, oil products.

3eprrey obbekTici petinae bosaiupl TyGeritin MyHait ke OpbiHAApbI
aimarbiHAarbl Kacrvi Tenisi skaracbitan GOAIHIN aabiHran Gaktepusaap
MEH allbITKIAAD KOAAAHbIAABI. 8 KyAbTYPa KyPaMblHAA MyHai, AN3EAbAT
JKaHapMait xoHe Gersnt 6ap KopekTik opranapaa GeaceHAl ocy KabineTiH
KopceTTi. epiAren KyAbTypaAapAbiH MOP(OAOTUSIABIK, (PM3MOAOTUSIAbIK
KoHe OUOXMMMSIAbIK KOpCeTKiluTepi GOMbiHILA, COHAAM-AK  OAAPAbIH
renaepitin 16 S rRNA hparmeHTTepitii HyKACOTUATIK Ti3berin aHbIKTay
apkbiAbl OAapabi Pseudomonas, Bacillus, Rhodococcus, Ochrobac-
trum, Klebsiella, Lysinibacillus,Erwinia TybicbiHa >Katatbii Gaktepusiaap
MeH Yarrowia TybiCbiHA >KaTaTbiH auWbIKTbl GOAbIN TaGbIAATBIHABIFbE
AHBIKTAAADI.

Ty#in ce3aep: aBTOXTOHALI MUKPO(AOPA, KOMIPCYTEKTOTBIKThIPYLLIbI
MWKPOOPraHU3MAEP, MYHai, MyHait OHIMAEPI.
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UAEHTUO®UKALIUA Baenenne
HE®TEOKUCAAIOLLNX

HedyTh — caMblil paCIPOCTPAHCHHbIH HCTOUHMK TOTUIHEA B Mupe

MUKPOOPIAHM3MOB, W OTHOCHTCH K HauGOJICE ONMCAHHBIM 3arpa3HuTeIAM Guoche
s3HuTeIsM Guochepsi.
BbIAEAEHHbIX M3 BOA HecMoTps Ha TO, TO TCXHONIOTHYECKHE MPOLCCChI 1PH 1106b1ue
HE®TEHOCHbDIX Hed)yTH TIOCTOSHHO COBEPUICHCTBYIOTCS, OIIACHOCTS aBapHiiHbIX pas-
PAMOHOB JHBOB 1 BO3HMKAIOLMX OT TOrO NOCIE/ICTBII BECHbMA aKTyaIbHa,
NMOAYOCTPOBA B ToM uMcie s Kazaxcrana, OiHOTO M3 NOCTABIMKOB HehTH HA

BY3AUYU MupoBom paitke [1].

AHAIN3 JIMHAMAKY H3MCHEHMS SKOCHCTEMBI Kacnust 1103BOIACT
OTHECTH HE(TAHOE 3arPA3HEHAC K O/IHOMY 13 OCHOBHBIX (akropos,
ONPCICIAIOLIMX HBIHEIIHEE KOJIOTHYCCKOE COCTOAHNC mops [2].

Posib MHKPOOPIaHH3MOB B NPOLECCAX MPEBPALICHHS 1 acch-
MIIALAN HETH B MOPCKOH 9KOCHCTEME YHHUKAILHA 1 MOXeT ObITh
1 [OBBILICHA 32 CUCT JBYX MIOJX0/I0B: OHOAyrMEHTALMK 1 GuocTUMy-
nsrn. Vicnonb3oBanue abopUreHHON MHKPO(IIOpBI JUlsl OUMCTKH
3arps3HCHHON HETHIO 1 HEdTeNPOYKTaMu BOb! uMeeT psijl npe-
MMYIIECTB, NOCKOJIBKY MO3BOSCT n36exaTh HEOOXOJMMOCTH YuC-
T KIMMATHIECKUX YCIIOBHil pernona Kacnuiickoro Mops; CBOWCTB
J100bBaeMOii Ha Ka3axcTaHCKOM wesbge HedTH, TCMIICPATYPHBIX 1
(u3HUCCKHX [TAPAMCTPOB OuMIIAeMOii Cpe/ibl, PodIIeM B3aUMOICH-
CTBUIL M YKMBACMOCTH IIPHMCHACMBIX MHKPOOPraHH3MOB JIpyroii
a6OpUICHHOM MHKpO(IOpOii OYHIIACMOTO obbekra. Mcnonb3osa-
e GHOXMMHUYECKHX BO3MOYKHOCTCH aBTOXTOHHBIX MAKPOOPratHs-
MOB, OTOOp HanGoIIEe yCTOHUMBBIX, AKTHBHBIX KYJILTYP 1 CO3/1aHUE
YCIOBHiA, KOTOPBIC CIIOCOOCTBYIOT GoJiee TOHOMY OKMCIICHHIO MK
HeHTpaIM3AIH TOKCHYCCKMX OPraHmiCCKiX COC/IMHCHUH, T103BO-
JIAT MHTCHCU(ULMPOBATH MPOLECC OYUCTKH [3-7].

Jlannasi paboTa MOCBSIICHA OLCHKC YIIIEBOJIOPO/IOKACIISIONIC-
0 MOTCHIMANA MHKDOOpraHi3MoB Ka3aXCTaHCKOH TEppUTOpHH
wenbda Kacnmickoro Mopst ¢ LENIbIO naspHEHmeH paspaboTku Ha
yx 0cHOBE H()()EKTUBHBIX TPENIAPATOB UL aKTHBU3ALAH nporecca
OUHMCTKH BOJIHON aKBaTOPHH.

ERTERARBRSR |

MarepHajibl ¥ METObI

TIpoGbl Botbl ObLIN 0TOGpaHbl 10 CTaHAAPTHBIM MCTOMKAM B
npuGpeskHoii 30ne Kacnuickoro Mops, NPUIICTAIONICH K MCCTOPOXK-
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Mnentudukanms HeTCOKNCIIONMX MUKPOOPraHH3MOB, BbIICJICHHBIX H3 BOJI HS)TEHOCHBIX paioHOB NojyocTposa bysaun

nenusm HedTu B paitone r. Axray [8]. Jlns Bbiae-
JICHHSI KYJIBTYP MHUKPOOPIaHH3MOB C YTJICBOJIOPO-
JIOKUCIISIOLMMH CBOHCTBAMH MCHOJIB30BAIH METO/L
HAKOMHUTCILHBIX MUKPOOHBIX KyJIbTYD [8], ¢ 106aB-
JICHHEM B cpejly KyabtuBuposanus 1% nedrn kak
C/IMHCTBCHHOIO MCTOYHMKA YIJICPOJA W OHCPIHH.
KynbrusupoBanue npoBOMIIM TIPH TEMIEpaType
25 — 28°C na kauanke npu 220 06/MHH. B TeueHUE
14 cyrok. M3 HaKONMTEIBHON KyJIbTYpbl IPOU3BO-
JUMIIH BBICCB Ha IUIOTHYIO YHHUBEPCAJIBHYIO CPEy ©
HedThi0. M3 BHIPOCIINMX KOJIOHMIT BBLACISUT KyTh-
TYPbI, YHCTOTY KOTOPBIX JIONOJHUTEILHO MPOBE-
psi MUKpOCKonupoBanuem [8]. /lunamuky pocra
KYJILTYP OLCHUBAIH HE(PCIOMCTPHUCCKH 110 H3ME-
HCHHIO ONTHYECKOH MoTHOCTH cycnensun ((horo-
UICKTPOKOJIOPUMETPUPOBAHUC TIPH JUIMHE BOJIHBI
590 um) B mporecce KyJIbTHBUPOBAHHS B KHAKOH
cunternueckoi cpesie E-8, ¢ pH 6,5-7,0 (na kauan-
ke npu 220 06/Mun), ¢ 100aBICHHEM B KAYECTBE HC-
TOYHHMKA YIIIepo/ia HE)TH HIIH IPYTHX YIIICBOI0PO-
n0B. HavanibHoe 3HaYCHHE ONTUYECKON MIOTHOCTH
KYJIBTYPbI, B3ATOH B SkcrepuMeHt Obuto 0,2, uto
COOTBETCTBOBAJIO KOJMYECTBY KICTOK B HHTEpBAIE
or 1,4 x10° 5o 1,8 x10° kn/mun st GakTepuid, a s
nposokeit 2x10° -3x10° kn/mu. Kosppuument kop-
peisiMM MEXKJy IOKAa3aTeNICM ONTHYCCKOH IIJI0T-
HOCTH M KOJIMYECTBOM KJIETOK MHKPOOPIaHMU3MOB
BapeupoBan B npeaenax 0,89-0,97 B zaBucumoctu
OT KYJIbTYPBI.

[Mpeasapurenbuyio  HACHTHOHUKALMIO  BbIIC-
JICHHBIX MUKPOOPI-aHM3MOB TIPOBO/IMITH 110 KYJIBTY-
pasibHO-MOpdosIOrHIecKuM (OKpacka Mo rpammy,
Cropoo6paszoBanue, MOABIKHOCTE, (opma  Kile-
TOK) M (DH3HONOrO-GHOXUMUUCCKMM  IIPH3HAKAM
(katanasHas, OKCHJA3HAs, aMHIIa3HAsl AKTHBHOCTH,
OKHCJICHHE INTIOKO3bI, ICHUTPU(AKHSA, OTHOIICHHUE K
MCTOYHMKAM a30Ta, KHUCIIOPOLY U T.JL.), UCIIOJIb3Ys
«Onpenenmnrens Gaxrepuit Bepwkny u ap. [8, 9].

JL1st yTOUHCHMS BU/IOBOI IPUHA/UICKHOCTH BhbIJIC-
JICHHBIX KYJIbTYP NPOBEJIN HACHTH(HUKALMIO GaKTeprii
METOJIOM ONPEJICIICHU HYKJICOTHHON TOC/ICI0Ba-
TeNbHOCTH (parmenta /6S rRNA rena, ¢ nocneyio-
IIHM  ONPE/ICICHUEM MJICHTHYHOCTH HYKJICOTHHOM
TOCIIC/IOBATE/ILHOCTH € MOCIICA0BATCILHOCTAMH, JIC-
MOHUPOBAHHBIMM B MCXK/[yHApPOJHOH 0a3e JaHHbIX
Gene Bank. Jlnst Beiienetust xpomocomuoit JIHK mc-
noak3oBanm meroa Kate Wilson [10].

Konuenrpanuio JIHK usmepsiin ¢ ucnosns3o-
BanueMm cnekrpodoromerpa NanoDrop npu juinne
BOJIHBL 260 um. Jlnst amiumdukannn gparmenra
16S rRNA rena Obina BbinonHena peaxius TTHP
¢ yHHBepcalibHbIMM npaiimepamu [11] 8f 5° —

AgAgTTTgATCCTggCTCAg-3 n 806R- 5" ggAC-
TACCAgggTATCTAAT. Ilporpamma TITIP am-
INQUKALMT BKITFOYAIIA JUTITCIIBHYIO JICHATY PALIUIO
95°C B Teuenne 7 munyTt; 30 uukios: 95°C — 30 ce-
kyHJ, 55°C- 40, 72°C — | MunyTa; 3aKII04MTCIbHAS
anonrauus 7 munyt npu 72°C, I[P nporpamma
Obl1a BBINOJIHEHA ¢ IPUMCHCHHEM aMIUIM(pUKaTopa
GeneAmp PCR System 9700 (Applied Biosystems).
Ounctxky TP 1poayKToB OT HCCBSI3ABIIMXCS IPaii-
MCPOB MPOBOJMIH (DCPMCHTATHBHBIM METOJIOM MC-
nosn3ys, Exonuclease I (Fermentas) n wesnounyo
¢ocdarasy (Shrimp Alkaline Phosphatase, Fermen-
tas) [12].

Peakumio cekBeHMPOBAHUS MPOBOAMIN € TIPH-
menenneM BigDye® Terminator v3.1 Cycle Se-
quencing Kit (Applide Biosystems) cornacHo
MUHCTPYKIMM [IPOM3BOJUTENIS, C HOCIE/YIOLIMM pa3-
JIC/ICHUEM (DParMCHTOB Ha aBTOMATHYCCKOM T'eHe-
THYecKoM ananmnsartope 3730xI DNA Analyzer (Ap-
plide Biosystems).

Hyxneoruanbie  nociegosarensHoctn 168
rRNA rena wacHTHOUIUPYCMBIX KyJIbTYp ObLIH
[POAHAIM3UPOBAHbl € NPUMCHCHHCM [POrPaMM-
Horo obecnieuenust SeqScape 2.6.0 (Applide Bio-
systems), 4To MO3BOJIMIIO BHIOPATH HYKJICOTH/IHBIE
MOCJICA0BATCILHOCTH TIPOTSHKCHHOCTBIO 730 ILH..
Kotopble Obumu naentudummposansl B GeneBank
no anropurmy BLAST (http://www.ncbi.nlm.nih.
gov/blast).

MHOKECTBEHHOC  BBIDABHMBAHHE  MOCEN0-
BATCIABHOCTEH 1poBosuimch B nporpamme Clust-
alX  (http://www.cebi.ac.uk/Tools/clustalw/index.
html), dunorcuernucckuii ananus, pacuer reme-
THYECKUX JIUCTAHIMH, TOCTPOCHHE JCHAPOrPaMM
— B nporpamme Mega4.0 B Internet (http://www.
megasoftware.net).

Pesynbrarnbl u o0cykenue

W3 HakonuTenbHOM KynbTYpsl ObUI mOTyYeH
71 M301AT YrIeBOAOPOAOKUCIAIOUIMX MUKPOOPra-
HH3MOB. CTabuibHblid pocT Ha cpese ¢ HedThIO B
KaueCTBC C/IMHCTBCHHOIO MCTOYHMKA yIjiepoja M
OHEPIUHU TPOJACMOHCTPHPOBAJIN TONILKO |8 KysbTYyp,
obosnauennpix J{1-/{18. Ha cpene ¢ amseibHbM
TOIUIMBOM poci 12 u3 18 0TOGpaHHBIX KyJbTyp,
¢ OeH3MHOM — 9 KyJIbTYp. 8 KyJIbTYp XapakTepHso-
BAJIMCh COCOOHOCTBIO PACTH HA cpejiax ¢ jobapIie-
HHCM B Ka4yCCTBE MCTOYMHMKA yrjicpoja 3 pasiuy-
HBIX YIIICBOI0PO/10B (OCH3MH, AN3E/ILHOE TOMJIMBO,
He(Th), OHUM OBUIM B3SThI JUIS JANBHCHIINX HCCIIE-
JioBanuii (tabmuna 1).
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Tabanua 1 - [Tokasarenn pocta KyJIbTyp MHKPOOPTaHH3MOB Ha Pa3lIMIHBIX YIIEBOJI0PO/IAX

OnTuueckast IIOTHOCTh, %
Wsomar 0 cyTku 5 cyTkn
Kourpois Bensun JUr Hedrs
J 100* 11243,8 155+3,7 371+10,1
2 100 110+2,1 508+16,6 1050£11,6
J3 100 150+2,2 759+10,5 1034+20,5
A5 100 196+7,7 950+15,1 1733+14,2
J16 100 19344,7 769+24,5 1271+17,9
A7 100 233£9,5 24149,6 63249,7
J10 100 191+£7,7 294452 1129+22,9
J8 100 184453 242489 51649,3

* 3a 100% B38T0 HAYAIBLHOE 3HAYCHHE ONTHYCCKOMN MIIOTHOCTH KyabTyp (0,2)

Ha cpene, conepxarucii cbipyio HedTh B Kaue-
CTBE €/IMHCTBECHHOIO MCTOYHHKA YIJIEPOJa U SHEp-
THH, ONTUYECKAS IUIOTHOCTb HEKOTOPBIX KYJBTYD
sbIpociia GoJiee YeM B JICCSTh Pa3 110 CPABHECHHIO €
#exoHoi. Camylo BRICOKYIO CKOPOCTB POCTA N0Ka-
3ana Kynbrypa /IS, ee onTHyeckas MIOTHOCTL Ha 5
CYTKM KyJIbTUBHPOBAHHS NPEBBICHIA UCXOJHYIO B
17 pa3. HanmeHbIICH CKOPOCTBIO POCTa XapakTe-
pusoBaiack Kyiabrypa /11, onTuyeckas IOTHOCTH
KOTOPOIi IIPH POCTE HA CPEJIE C ChIPOii HE(PTHIO yBE-
auymnnace B 3,7 pasa.

Jlanubie KyJbTypbl SBISIIOTCS MPEACTABHTEIIS-
MU aBTOXTOHHOH MuKpoduopsr Kacrms. Bo3moxk-
HO, MIMCHHO [OPTOMY OHH JICMOHCTPHPYIOT TaKOH
AKTUBHBIH POCT HA CPEJIC, COACPKAIICH CHIPYIO
HE(TH JIOKATLHOTO MECTOPOKICHHS.

Ha cpeje, rae CAMHCTBCHHBIM HCTOYHHKOM
YIIIepojia SIBISUIOCH JU3EIbHOE TOIUIMBO, TIPHPOCT
ONTHYECKOH TIOTHOCTH KYJIBTYP BapbHPOBAI B JIH-
anasone ot 55% 10 850% 1o cpaBHCHUIO C MEPBbI-
MH CYTKaMH KyJIbTHBUPOBAHHS.

Ha cpene, rae eIMHCTBEHHBIM MCTOYHHKOM
yriaepoja sBisics OCH3MH, NPUPOCT ONTHYCCKOM
IUIOTHOCTH KyJIbTYP BAPHMPOBAI B JIMANa3oHE OT
10% 1o 133% 110 CpaBHEHHMIO C TIEPBBIMH CYTKAMU
KYJIbTUBHPOBAHHSI.

JUisi yTOUHCHHS CUCTEMATUKN aKTUBHBIX Yriie-
BOJIOPOJIOKHCIISIIOIIMX KYJIBTYp Obla HPOM3BE/CHA
HX WICHTHOUKALMSA METOJOM OIPEICICHHS HY-
KJICOTHJIHOH TMOCIIC/I0BAaTEILHOCTH (hparmenTa /6S
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rRNA rena, ¢ NOCIEIONINM ONPE/ICICHUEM HIICH-
THYHOCTH HYKJICOTH/HOH MOCIICI0BATEILHOCTH C
MOCJIC/IOBATEIILHOCTSIMU ~ MEIK/IyHAPOJAHOUW  0a3bl
nansbix Gene Bank (tabmina 2). JIonodHUTENEHO
ObLIM NOCTPOCHBI (PHIIOTCHETHYCCKHE JICPEBbs Ha
OCHOBE HYKJICOTHJIHBIX NOCjeA0BaTeabHOCTEH /68
rRNA rena peepeHTHBIX IITAMMOB JIAHHBIX BHIOB.
Taioke, B anaan3 ObUTH BKITIOUCHBI HYKJICOTH/IHBIC
nocnenosarenbHocTd /65 rRNA rena nauGosee
(DUIIOTCHCTHYCCKN  CBSI3AHHBIX MHKPOOPraHM3MOB
[13], TUIMYHBIHA pe3ynbTaT NPOBEACHHOIO aHAIN3A
MPE/ICTABIICH HA PUCYHKE.

HWaentidukanus JaHHBIX KyJIbTYp 1O CTaHAApT-
HBIM  MOP(OSIOrHYeCKUM,  (PH3HOIOro-OHOXHMHYC-
CKAM M MOJICKYJISPHO-TCHCTHYCCKUM  XapaKTepH-
CTHKaM MOKa3aJjia, 4T0 7 U3 HUX OTHOCSTCS K POJam
Pseudomonas, Bacillus, Rhodococcus, Ochrobac-
trum, Klebsiella, Lysinibacillus u Erwinia. Onna
KyJibTypa Oblla MACHTH(GMIMPOBAHA KaK JPOXIKH
pona Yarrowia. Tlpouent uaeHTHuHOCTH (hparmeH-
TOB HYKJICOTH/IHBIX TI0CIeA0BaTenbHOCTeH /6S rRNA
rena kyastyp JI1, J15, 110 u Pseudomonas pseudo-
alcaligene, Rhodococcus kroppenstedtii u Lysiniba-
cillus fusiformis, coorsercrBenno, cocrasun 100%.
Kynbrypa JI2 6buta nogobna Klebsiella oxytoca, J16
— Ochrobactrum thiophenivoras, J\7 — Bacillus pumi-
lus, 118 — Erwinia sp., nICHTHHUKAIMOHHBIC HOME-
pa KoTopbIX npejcTapieHsl B Tabiune 2. Kynasrypa
J13 Gbuna maenTudunmMpoBaHa Kak mogo0Has JPpoK-
KeBoit Kynbrype Yarrowia lypolytica.
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