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AHHOTANUA

U3 nedresarpsznennbix mouB KeI3putiopanHCcKol obnacTu BbLieneHo W oToOpano 10 Hambonee
aKTHBHBIX INTAMMOB HE(TEOKHCIIOMNX MHKPOOPTaHW3MOB. V3ydeHHe MX JECTPYKTOBHOH aKTHBHOCTH
nokasaino, 4yto npu 1%-HoMm coxepxkaHuu HeTH B cpelle CTeNeHb NecTPyKUuH coctaBuia 62,4-89,3%, npu
3%-uoMm conepxannu — 48,1-72,5% u npu 5%-som — 30,7-58,7%. YcTaHOBJICHO, 4YTO YBEJIUYCHHUE
COJICHOCTH CpeJbl BIUSET HA JCCTPYKIIMOHHYIO CIIOCOOHOCTH MCCIIEAYEMBIX HITAMMOB, @ UMEHHO CHI)KAeT
ee. CampIMH yCTOHUYMBBIMU K 3acosieHuo Obuth mtammbl Rhodococcus erythropolis 28K, Microbacterium
foliorum 29K, Gordonia alkanivorans 25K, Pseudomonas azotifigens 20K u Dietzia maris 12K, xoTopsie
yrunusupoBainu oonee 40% nedtu npu 7%-nom conepkannu NaCl. Mzyueno BiusiHue HEQTCOKUCISIONINX
mraMMoOB OakTepuii Ha NpopacTaHuMe CeMsSH pexuca. Bce wucciemyeMple MTaMMBI HE OKa3bIBaJH
OTPHLIATEILHOTO BO3JACHCTBHS HA POCT TECT-KYJIBTYPHI.

Poct no0Obrum HEPTH CONMPOBOMKAACTCS yBETMUEHUEM HArpy30K Ha HMpUPOAHBIE cpeabl. [lpu
100bIYe, TPAaHCIIOPTUPOBKE, MepepaboTKe M XpaHEHMH HePTH U €€ MPOM3BOJIHBIX MPOUCXOAUT
3arpsi3HEHHE OKPYKAIOIIEH cpeibl HeTIHBIME yrieBogopoaamu [1].

HedrsaHoe 3arps3HeHue MNpPUBOAUT K HEOOpAaTUMBIM HU3MEHEHUSM OHOJIOrMYECKOro
paBHOBecHsl U pa3zHoOOpa3us. B pesynbrare pa3nuBoB He(TH MOYBBI MOTYT IpeBpallaThCsl B
TUNWYHBIE TEXHOTEHHBIE IIYCTBIHHM, B KOTOPBIX IPAKTHYECKH IOJHOCTBIO IIOJABJICHA
KHU3HEEATeNbHOCTh OMOThI. XPOHHUYECKUE pa3iuBbl HE(DTH NPUBOJAT K OBICTPOH M MOJHOU
nerpaaanyu asamadros [2].

3HAUUTENbHYI0O  ONACHOCTh  MPEACTaBISAIOT  IOCTOSHHbIE  HOTepu  HepTH  Ha
HedTenepepabaThIBAIOINX MPOU3BOACTBAX KBI3BUIOPAMHCKONW 00jacTH, B YAaCTHOCTH Ha
MectopokaeHun Kymkonb. B 3Toif  cBs3M  0c000 aKkTyaJlbHOM CTaHOBHUTCA —Ipobiema
BOCCTAHOBJICHHSI He(Te3arpsi3HEHHBIX MOYB B 3TOM pernoHe.B KoMILiekce MpoieccoB OYMIIEHUS
MTOYBEHHBIX HSKOCHCTEM BEIyIee MECTO NPUHAUIEKUT OHOIOrHUYecKUM (akTopam, a HUMEHHO
YTJIEBOAOPOJAOKUCIAIONIMM MUKpoopranmsmaMm (YOM). bmarogaps ux JesTensHOCTH, He(Th
TpaHC(HOPMHUPYETCS 1O MPOCTHIX COCIUHEHHH, MPOUCXOAUT HAKOIUIEHHE OPTaHUYECKOro BEIIeCTBa
U €ro BKJIIOYEHHE B KPYroBOPOT yriiepoaa B 3KkocucTemax. Ha cmocoOHOCTH MHMKpOOPraHM3MOB
pasnaraTh CJIOKHbIE OpPraHMYECKHE COEAMHEHUs He(TH OCHOBaH Ipolecc OmopemMenuanuy Mo4s,

3arpsi3HCHHBIX HEPTHIO M HeTenpoaykTamu [3].
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Ilenpr0 OaHHOTO HCCIENOBAaHUS SBISJIOCH H3YyYEHHE JECTPYKTHUBHOM AKTUBHOCTH H
(UTOTOKCUYHOCTH  IITAMMOB  HE()TEOKHCISIOMIMX  MHUKPOOPTaHM3MOB,  BBIICJICHHBIX U3
HedTe3arpsi3HeHHbIX M04B KbI3bUTOpANHCKOM 001acTH.

MarepuaJjbl 1 METOIbI

OObeKkTaMHu HCCIEIOBAaHUM CIIY)KUJIM aKTUBHBIE IITaMMbl HE(PTCOKHUCIAIOMUX OaKTepui,
BBIJICJICHHBIE MX 3arpsA3HEHHBIX HEPTHIO M0UB KbI3pIIIOpANHCKOI 001aCTH.

Wnentudukanio oToOpaHHBIX MTAMMOB HE(PTEKOUCISIOUINX MUKPOOPTaHU3MOB MTPOBOIMIIN
B COOTBETCTBHM C DPYKOBOACTBOM bepmku [4] Ha ocHOBaHMM H3y4yeHHS MOP(OIOTrHYECKHX U
(GbU3M0NI0r0-OMOXMMHUYECKUX TPU3HAKOB, a TaKKe MOJEKYISIPHO-TEHETUYECKUMH METOJlaMu B
BKIIM HUUreneruka (r. Mocksa).

Jnst u3ydeHns: He(hTeOKHUCISIONMEH aKTUBHOCTA OTOOPAaHHBIX ITAMMOB HCTIOIB30BATH CPEIY
Bopommnosoii-/lnanosoit (B/l). B kauecTBe eIMHCTBEHHOTrO MCTOYHMKA YIIepoAa B CpeAy
BHOcIM HepTh Mectopoxaenus Kymxoms (1, 3, 5% mno ob6wvemy). KynpTuBupOBaHue
MHUKPOOPTaHU3MOB TPOBOJIMIIN B KOJIOax DpieHmeiiepa, coaepxkamux 100 M cpeqsl, Ha KPyroBoi
kauanke (180 00./mun.) npu 28°C B Teuenume 14 cyrok. KomnuecTBEeHHOE oOmNpeneicHUE
OCTaTOYHOTO COJAepkKaHHUs He(PTEeNpoayKTOB B Cpele MPOBOJAWIM Tra3oXxpomarorpadudecKkum
metoaoM B JAI'TI «IlenTtp pusuko-xumndeckux meronos ananuza» PITI «KasHY um. Anp-Dapabu»
MOH PK.

PocT axkTHBHBIX YIJIEBOJOPOJOKUCISIONIMX MHUKPOOPraHU3MOB Ha HEPTH C pa3HBIMU
konnentpanusmu NaCl (1, 3, 5, 7%) onpenensiym aHaTOTHIHBIM CIIOCOOOM.

Bnusiaue HedTeoKHCHAOMMX IITaMMOB OakTepuil Ha IpopacTaHUEe CEeMsiH peluca
onpenensu 1o [5]. Cemena npeaBaputesnbHo obpabarsiBaiu 96% cnuptom B Teyenue 10 MuH.,
3aTeM MPOMBIBAJIA CTEPUIILHOW BOJION U 3aJIMBAJIM CYCIIEH3HEH HMCCIeAyeMbIX KyabTyp. OCTaBisuin
IIpU KOMHATHOM TeMniepatype Ha cyTku. B vamku [lerpu nomemanu 3-cioiHblid GpUIBTP, KOTOPHIA
CMauMBaId 5 MJ CTEPHIBbHON BOABI U BHIKIAAbBAIU MO 20 MTYK 00paOOTaHHBIX CEMsIH peluca.
Yamku moMeniany B Tepmocrar Ha 48 4 npu 28 °C.

Pe3yabTaTsl M 00Cy:KI€HUE

W3 nedre3arps3HeHHBIX 1MOYB KbI3BUIOPAMHCKONW 00MacTH OBLIO BBIJENEHO 45 MTaMMOB,
crocoOHbIX MOTPeOATh HePTh. M3 HuX orobpanHo 10 Hambosiee akTHBHBIX IITaMMOB. Bce oHUM
ObUTM  HMIACHTHU(QUIMPOBAHBl MOJIEKYJISIPHO-TEHETUYECKUMHM MeToJaMHu. bplma wu3ydeHa HX
He(dTeAeCTPYKTUBHAS aKTUBHOCTb. {11 OLIEHKM aKTUBHOCTH HCIOJB30BAIM MUHEPAIBHYIO CpPEAy
B/I. B xauecTBe eAMHCTBEHHOI'O MCTOUYHUKA YIIIEPOAa U SHEPTUU UCIIONb30Balu HEPTh M. KymKonb

B KosmuecTse 1, 3 u 5% mo o6vemy (Tabnwmma 1).
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Tabmuna 1 — [ectpykius Heptd M. KyMKoab OTOOpPaHHBIMH IITaMMaMH  HE()TECOKHCIIAIOIIMX
MUKPOOPTaHU3MOB

[ITTammbl Crenens aectpykiuu Hedtu, %

1% 3% 5%
Dietzia maris 12K 80,1 62,4 30,7
Rhodococcus erythropolis 14K 62,4 48,1 32,1
Gordonia lacunae 15K 81,6 68,6 58,7
Pseudomonas xanthomarina 17K 72,0 58,3 36,3
Pseudomonas azotifigens 20K 87,4 65,1 39,6
Dietzia schimae 22K 86,7 72,5 57,4
Pseudomonas azotifigens 23K 89,3 66,9 42,1
Gordonia alkanivorans 25K 89,1 61,5 36,0
Rhodococcus erythropolis 28K 84,6 70,3 50,3
Microbacterium foliorum 29K 86,1 58,0 32,9
KonTpois 16,3 15,1 15,6

PesynpTaThl  MccienoBaHMS — IOKasald, YTO BCE  KYyJAbTYpbl  00JIaadd  BBICOKOH
He(TEOKUCIAOMEeH akTUBHOCTbIO. CTeneHb AecTpyKUUN HedTH mpu KoHUeHTpauuu 1% coctaBuia
62,4-89,3%. VY OonpIIMHCTBAa IITAMMOB yruim3anus Hedgtu mpesbimana 80%, W TONBKO 1Ba
mramMma oKkucisu HedTh B ipenenax 60-70% (14K, 17K).

[Tpu yBenuyeHun KoHUEHTpauuu 10 3% cTeneHb AECTPYKUUH HEPTH CHMXKAJIACh, HO Y
MHOTHX KyJbTyp npeBbimana 60%. CaMbIMu aKTUBHBIMH C 3TOM 10301 HedTH OblH mTammbl 22K,
28K u 15K. MunumanbHoe norpebnenue Heptu coctaBmwiio 48,1% y kynsTypsl 14K. Ilpu
conepxkanuu HepTu B cpene 5% pectpykuus HepTu cocraBmina 30,7-42,1%, U TOJIBKO y Tpex
ITaMMOB yTuiau3anus HegTu npesbimana 50%. CaMbIM akKTUBHBIM OKa3aincs mramm 15K.

B cBa3u ¢ Tem, uto B KbI3bUTOpAMHCKON 001acTH IMOYBBI 3aCOJIEHbI, ObUIa M3y4eHa
HE(TEOKHCIISIONIAas aKTHBHOCTh OTOOPAHHBIX MTaMMOB TIpH pasinaHoM cozaepkanuu NaCl B cpene
(1, 3 u 7%). KomuuectBo HehTH B SKCHEpUMEHTE cOCTaBIsuI0 3% 1o 00bemy. PesynbTaTh
HCCIIeIOBAaHMs ITPUBEJICHBI B Ta0IUIE 2.

Tabmuma 2 — Jectpykuusi Heptn M. KymKomp OTOOpaHHBIMH IITaMMaMH HE()TEOKHCISIOUINX
MHUKpPOOpraHu3MoB nipu pa3Hom conepxanuu NaCl B cpexne

[ Tammer Crenenp gecTpykiuuu HedtH, %
1% NacCl 3% NaCl 7% NaCl
Dietzia maris 12K 62,4 57,7 43,2
Rhodococcus erythropolis 14K 48,1 40,6 32,3
Gordonia lacunae 15K 68,6 60,5 21,5
Pseudomonas xanthomarina 17K 58,3 51,2 22,6
Pseudomonas azotifigens 20K 65,1 58,7 43,8
Dietzia schimae 22K 72,5 67,6 36,8
Pseudomonas azotifigens 23K 66,9 53,9 35,2
Gordonia alkanivorans 25K 61,5 58,4 45,1
Rhodococcus erythropolis 28K 70,3 69,2 49,4
Microbacterium foliorum 29K 58,0 60,3 479
KoHTposb 15,1 15,5 15,6
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JlanHbie TaOMMIBI 2 MOKa3aid, 4yTo Tpu coxepxanuu B cpeae 1% NaCl merpamupyrorias
CIIOCOOHOCTH HUCCIIEIYEMBIX KYJIBTYP MUKPOOPTaHU3MOB ObliIa BBICOKOU U coctaBiisiia 48,1-72,5%.
Hawubomnee aktuBabiMu ObutH mrammbl 22K, 28K u 15K,

Jlo6asnenne B cpeny 3% NaCl Heckonbko CHU3HIO HEPTECOKHUCISAIONIYIO aKTHBHOCTDH
KynbTyp. Crenenp gectpykuuu Hegtu cocrasuia 40,6-69,2%. Cnenyer OTMETUTD, YTO y IITaMMa
28K akTMBHOCTb IPAKTUUYECKU HE U3MEHUIIACH, a Y ITaMMa 29K nake moBbICHIIaCh.

Veenuuenne konmuectBa NaCl B cpene no 7% mnpuBeno K 3HAYUTEIBHOMY CHIDKCHHIO
notpebnienuss Heptu 10 21,5-49,4%. Ocobenno 3ametrno 310 y mrammoB 15K u 17K, y koTopsix
CTeNeHb JecTpyKIuu HeTH coctaBmiia 21,5% u 22,6% cOOTBETCTBEHHO.

CampiMu ycToMuMBBIME K 3acojeHuto Obuth mrammbl 28K, 29K, 25K, 20K u 12K, xoTtopsie
yrunusupoBainu oosiee 40% unedtu npu 7%-uom coxepxanuu NacCl.

[TockonbKy OTOOpaHHBIE IITAMMBI HEPTEOKUCISIONINX OaKTePH MIIaHUPYETCS UCTOIb30BaTh
g OuopeMenuanuu HedTe3arpsS3HEHHBIX IOYB, MPEICTABISUIOCH HEOOXOOUMBIM H3YYHTh HX
BJIMSIHUE HA [IPOPACTaHUE CEMSIH pACTECHUI U JalbHENIIee pa3BUTHE IPOPOCTKOB.

HccnenoBaHo BiaMsHUE HE(PTEOKUCISAIOUIMX IITaAMMOB OaKTepuil Ha IMPOpPAcTaHUE CEMSH
penuca. CemeHa oOpabaThiBaId KyJIbTYypaJbHON KUAKOCTbIO MUKPOOPTaHU3MOB (KOHIIEHTpALUs
1x10° ki/m1) B TeueHue CyTOK. Pe3ynbTaThl moka3aau, 4TO BCE UCMBITAHHBIE IITAMMBI HE MOKA3alu
CHJIBHOTO YTHETAIOLIEro JEHCTBUS Ha INpopacTaHue ceMmsiH. BcexoxkecTh ceMmsiH cocTtaBmiia 76,0-
94,1% mno oTHomIeHHIO K KOHTpoito (Ttabnuma 3). Ilpu »>TOM OOJBIIMHCTBO IITAMMOB OKAa3ajio
CTUMYJIMpYIOIIEe BIUSHUE Ha pocT penuca. Hambomnpimas qiuHAa TPOPOCTKOB OTMEUYEHA MPHU
obpabotke cemsH mramMmmamu 22K, 23K u 14K, koTopast npeBbliiaa KOHTPOJIbHBIE TTOKA3aTeNN Ha

25-39%. Ilpu obpadoTke cemsin mrammamu 28K, 29K u 15K pocT ObIT HECKOIBKO HUXKE KOHTPOJIS.

Tabnuua 3 — Biusaue Hedreokucsronx OakTepuil Ha MPOpacTaHUue CEMSH peluca

[MITamm Koui-Bo npopocimx Cpenusist jymaa Bcxoxects ceMsH,
CEMSH IIPOPOCTKOB, MM %

Dietzia maris 12K 16 54,4 94,1
Rhodococcus erythropolis 14K 16 61,2 94,1
Gordonia lacunae 15K 15 46,9 88,2
Pseudomonas xanthomarina 13 50,4 76,5
17K

Pseudomonas azotifigens 20K 14 48,3 82,4
Dietzia schimae 22K 12 67,6 88,2
Pseudomonas azotifigens 23K 15 65,0 76,0
Gordonia alkanivorans 25K 15 56,1 88,2
Rhodococcus erythropolis 28K 15 34,9 88,2
Microbacterium foliorum 29K 15 42,5 88,2
KOHTPOJIb 17 48,6 100
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Takum oOpazom, Bce 10 OTOOpaHHBIX MTAaMMOB HE(PTECOKHUCISIONINX MHUKPOOPTaHU3MOB
MOKAa3ajy BBICOKYIO JIECTPYKIIMOHHYIO CIHOCOOHOCTh, HamOoJjiee AaKTUBHBIMH OBLIM IITaMMBbI
Gordonia lacunae 15K, Dietzia schimae 22K u Rhodococcus erythropolis 28K. Ycranosneno, 4to
YBEIUYCHUE COJICHOCTHU CPEbl BIMSET HA JICCTPYKIIMOHHYIO CITOCOOHOCTD UCCIICAYEMBIX IITAMMOB,
a MMeHHO cHIbkaeT ee. CaMbpIMM YCTOWYMBBIMH K 3acoyieHHio Obuth mTamMmbl Rhodococcus
erythropolis 28K, Microbacterium foliorum 29K, Gordonia alkanivorans 25K, Pseudomonas
azotifigens 20K u Dietzia maris 12K, kotopsie yrunusupoBainu 6osee 40% nedtu npu 7%-HOoM
conep:xanuu NaCl.

Bce ucciemyeMbie mraMMbl HEPTCOKUCISIOMUX OAKTEPHil HE OKa3bIBAJIM OTPULIATEILHOTO
BO3JICHCTBUS HA POCT TECT-KYJIbTYphl. [103TOMY 0TOOpaHHbIE KYJIbTYphl MOT'YT OBITH HCIIOJIB30BaHbI

U1 OropemMenuaniy HeTe3arpsi3HEHHbBIX 0YB 0e3 yuiep6a it paCTUTEIBHOCTH.
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Summary

10 of the most active strains of oil oxidizing microorganisms were isolated and selected from oil
contaminated soils in Kyzylorda region. The study of their destructive activity showed that at 1% oil content
in the medium a degree of destruction made up 62.4-89.3%, at 3% - 48.1-72.5%, and at 5% - 30.7-58.7%. It
was found that increased salinity affects the destructive ability of the strains, namely, reduces it. The most
resistant to salinity were the strains Rhodococcus erythropolis 28K, Microbacterium foliorum 29K,
Gordonia alkanivorans 25K, Pseudomonas azotifigens 20K, and Dietzia maris 12K, which utilized more
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than 40% of the oil at 7% NaCl content. The effect of oil oxidizing bacterial strains on the germination of
radish seeds was investigated. All investigated strains did not adversely affect the test culture growth.

The growth of oil production is accompanied by an increase in the natural environmental
stress. During the production, transportation, processing, and storage of oil and its derivatives, the
pollution by oil hydrocarbons takes place [1].

Oil pollution leads to irreversible changes in the biological balance and diversity. As a result
of oil spills soils can be converted into typical man-made deserts, in which the vital activity of the
biota is almost completely suppressed. Chronic oil spills result in rapid and complete landscape
degradation [2].

Constant oil losses at oil processing facilities in Kyzylorda region represent a significant risk,
particularly in Kumkol deposit. In this regard, the restoration of oil-contaminated soils in the region
is getting a particularly urgent problem.

In the complex of processes for purification of soil ecosystems leading place belongs to
biological factors, namely hydrocarbon-oxidizing microorganisms (HOM). Through their activity,
the oil is transformed into simple compounds, organic matter is accumulated and incorporated into
the carbon cycle in ecosystems. On the ability of microorganisms to degrade complex organic
compounds of oil a process for bioremediation of soil contaminated with oil and oil products is
based [3].

The study aim was to investigate the destructive activity and phytotoxicity of oil oxidizing
strains of microorganisms isolated from oil-contaminated soils in Kyzylorda region.

Materials and methods

The objects of study were the active strains of oil oxidizing bacteria isolated from oil-
contaminated soils in Kyzylorda region.

The identification of selected strains of oil oxidizing microorganisms was carried out in
accordance with the Bergeu’s manual [4] on the basis of studying the morphological, physiological,
and biochemical characters as well as using molecular genetics techniques in All-Russian
Collection of Industrial Microorganisms (VKPM) at NlIgenetika (Moscow).

In order to study oil-oxidizing activity of selected strains, the Voroshilova-Dianova medium
(VD) was used. As the sole carbon source the Kumkol oil (1, 3, 5% by volume) was added to the
medium. Culturing of microorganisms was carried out in Erlenmeyer flasks containing 100 ml of
medium on a rotary shaker (180 rpm) at 28°C for 14 days. Quantitative determination of residual oil
in the medium was carried out by gas chromatography at the DSE “The center for physical and

chemical methods of analysis” of RSE “KazSU named after al-Farabi”.
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The growth of active hydrocarbon-oxidizing microorganisms on the oil at different NaCl
concentrations (1, 3, 5, 7%) was evaluated in a similar manner.

The influence of oil oxidizing bacterial strains on the germination of radish seeds was
determined by [5]. Seeds were pretreated with 96% alcohol during 10 min, then washed with sterile
water, and covered with suspension of investigated cultures. After that the seeds were left at room
temperature for a day. In Petri dishes a three-layered filter was placed, which was wetted with 5 ml
of sterile water, and 20 pieces of treated radish seeds were laid out. Plates were placed in an
incubator for 48 hours at 28°C.

Results and discussion

45 strains capable to consume oil were isolated from oil-contaminated soils in Kyzylorda
region. Of those 10 most active strains were selected. They have been identified by molecular
genetics methods. Their oil destructive activity has been studied. To evaluate the activity a mineral
medium VD was used. As the sole carbon and energy source, the Kumkol oil at 1, 3 and 5% by

volume was used (see Table 1).

Table 1 - The Kumkol oil destruction with selected strains of oil oxidizing microorganisms

Strains Degree of oil destruction, %

1% 3% 5%
Dietzia maris 12K 80,1 62,4 30,7
Rhodococcus erythropolis 14K 62,4 48,1 32,1
Gordonia lacunae 15K 81,6 68,6 58,7
Pseudomonas xanthomarina 17K 72,0 58,3 36,3
Pseudomonas azotifigens 20K 87,4 65,1 39,6
Dietzia schimae 22K 86,7 72,5 57,4
Pseudomonas azotifigens 23K 89,3 66,9 421
Gordonia alkanivorans 25K 89,1 61,5 36,0
Rhodococcus erythropolis 28K 84,6 70,3 50,3
Microbacterium foliorum 29K 86,1 58,0 32,9
Control 16,3 15,1 15,6

The findings of the investigation showed that all cultures possessed a high oil oxidizing
activity. The degree of oil destruction at a concentration of 1% was 62.4-89.3%. The oil utilization
by most strains exceeded 80%, and only two strains oxidized oil in the range of 60-70% (14K,
17K).

When the concentration increased up to 3%, the degree of oil destruction declined, but in
many cultures exceeded 60%. The most active with this oil dose were the strains 22K, 28K, and
15K. Minimum oil consumption made up 48.1% in the culture 14K.

At the 5% oil concentration in the medium the oil destruction amounted to 30.7-42.1%, and

only in three strains the oil utilization exceeded 50%. The strain 15K was the most active.
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Due to the fact that in Kyzylorda region soils are saline, the oil oxidizing activity of selected
strains under different NaCl concentrations in the medium (1, 3, 7%) was studied. The amount of

oil in the experiment was 3% by volume. The findings of investigation are given in Table 2.

Table 2 - The Kumkol oil destruction by selected strains of oil oxidizing microorganisms under different
NaCl concentrations in the medium

Strains Degree of oil destruction, %
1% NaCl 3% NacCl 7% NaCl
Dietzia maris 12K 62,4 57,7 43,2
Rhodococcus erythropolis 14K 48,1 40,6 32,3
Gordonia lacunae 15K 68,6 60,5 215
Pseudomonas xanthomarina 17K 58,3 51,2 22,6
Pseudomonas azotifigens 20K 65,1 58,7 43,8
Dietzia schimae 22K 72,5 67,6 36,8
Pseudomonas azotifigens 23K 66,9 53,9 35,2
Gordonia alkanivorans 25K 61,5 58,4 45,1
Rhodococcus erythropolis 28K 70,3 69,2 49,4
Microbacterium foliorum 29K 58,0 60,3 47,9
Control 15,1 15,5 15,6

The data in Table 2 show that at 1% NaCl content in the medium the degrading ability of
investigated cultures of microorganisms was high and came to 48.1-72.5%. The most active were
the strains 22K, 28K, and 15K.

3% NaCl concentration in the medium slightly decreased the oil oxidizing activity of cultures.
The degree of oil destruction was 40.6-69.2%. It should be noted that the activity in the strain 28K
has not changed, and even increased in the strain 29K.

Increasing NaCl content in the medium up to 7% resulted in a significant reduction of oil
consumption up to 21.5-49.4%. This is especially noticeable in the strains 15K and 17K, in which
the degree of oil destruction was 21.5% and 22.6%, respectively.

The most resistant to salinity were the strains 28K, 29K, 25K, 20K, and 12K, which utilized
more than 40% of oil at 7% NaCl content.

As the selected strains of oil oxidizing bacteria are planned to be used for bioremediation of
oil-contaminated soils, it seemed necessary to study their effects on the germination of plant seeds
and further development of seedlings.

The effect of oil oxidizing bacteria strains on the germination of radish seeds was studied.
Seeds were treated with a culture fluid of microorganisms (the concentration of 1x10° cell/ml)
during one day. The results showed that all tested strains did not reveal a strong inhibitory effect on
the germination of seeds. The seed germinating capacity made up 76.0-94.1% relative to control

group (Table 3). The most of strains had a stimulating effect on the radish growth. Maximum length
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of seedlings was established under the seed treatment with strains 22K, 23K, and 14K, which
exceeded the control values for 25-39%. Under the seed treatment with strains 28K, 29K, and 15K,

the growth was slightly lower than in the control group.

Table 3 - Effect of oil oxidizing bacteria on the germination of radish seeds

Strains Number of The average | Seed germination,
germinated seeds length of %
seedlingr,mm
Dietzia maris 12K 16 54,4 94,1
Rhodococcus erythropolis 14K 16 61,2 94,1
Gordonia lacunae 15K 15 46,9 88,2
Pseudomonas xanthomarina 17K 13 50,4 76,5
Pseudomonas azotifigens 20K 14 48,3 82,4
Dietzia schimae 22K 12 67,6 88,2
Pseudomonas azotifigens 23K 15 65,0 76,0
Gordonia alkanivorans 25K 15 56,1 88,2
Rhodococcus erythropolis 28K 15 34,9 88,2
Microbacterium foliorum 29K 15 42,5 88,2
Control 17 48,6 100

In this way, all the 10 selected strains of oil oxidizing microorganisms revealed high
destructive ability, the most active strains were the strains Gordonia lacunae 15K, Dietzia schimae
22K, and Rhodococcus erythropolis 28K. It was found that increased salinity affects the destructive
ability of the investigated strains, namely, reduces it. The most resistant to salinity were the strains
Rhodococcus erythropolis 28K, Microbacterium foliorum 29K, Gordonia alkanivorans 25K,
Pseudomonas azotifigens 20K, and Dietzia maris 12K, which utilized more than 40% of the oil at
the 7% NaCl concentration.

All test strains of oil oxidizing bacteria did not adversely affect the test culture growth.
Therefore, the selected cultures could be used for bioremediation of oil-contaminated soils without

damage to the vegetation.
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KbI3BLJIOPJIA OBJIBICBIHBIH MYHAVIMEH JIACTAHFAH TOIIBIPAKTAPBIHAH
BOJIII AJILIHFAH MYHAM TOTBIKTBIPFBIIII MUKPOOPI' AHU3M/IEP
INTAMMJAPBIHBIH JECTPYKTUBTI BEJICEHAIJIIH ’KOHE
PUTOTOKCUHAIVIITI'TH BATAJIAY

PMK «Muxkpo6uomnorus xxone Bupyconorust tHCTUuTyThl» KP BEFM FK, Anmatsl K.

Tyiiin

Kp13pu1opia 00BICEIHBIH MYHAHMEH JTaCTaHFaH TONbIpakTapeiHaH 10 OeJceH/i MyHail TOTBIKTBIPFBIIIT
MHUKPOOPTaHU3MIEp MTamMMmaapbl Oemin anblHabl. OmapablH OECTPYKTHBTI OeNICEHAUNriH aHbIKTayda, 1%
MyHail KypaMbl Ke3iHJe opTaaa aecTpykius neHreii 62,4-89,3%, 3% kypambiana - 48,1-72,5% xone 5% -
na - 30,7-58,7% xepcerti. OpTaHblH TY3bIHBIH XOFapiiaybl 3epTTEIyIli TaMMIAPABIH ACCTPYKIHUAIaAHY
KabijgeriHe ocep eremi, SFHH OHBI TeMeHaeTeTiHi ambikTaamsl. Rhodococcus erythropolis 28K,
Microbacterium foliorum 29K, Gordonia alkanivorans 25K, Pseudomonas azotifigens 20K xoue Dietzia
maris 12K mramMmMaapel Ty3maHyra TypakTel Ooubi, 7% - nabpr NaCl karpmadisiga 40% MyHas1
yTHIM3anusuiagsl. MyHa TOTBIKTBIPFBIT OaKTEpUsIIapbIHBIH ITAMMIIAPh] IIANFaM JSHIHIH ©Cill MIBIFYbIHA
ocepi aHBIKTaNIbl. bapiblk 3epTTenyiui mraMMaap TecT — KyJIbTypaJlapJblH eCyiH/Ae Tepic acep KepceTnei.
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