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The problem of environmental pollution has long been of global importance. The growth

of the human population and urbanization, scientific and technological progress, and

industrialization are the reasons for the progressive pollution of the biosphere. Biodegradation

processes carried out by microbes are a unique approach that is successfully applied in the

striving for reducing of chemical pollution of water, soil, and air.

The use of the natural abilities of different types of microorganisms for the

decomposition and detoxification of xenobiotic substances is one of the necessary in world

practice and a reliable approach for solving problems related to the cleaning and preservation

of a safe environment. There is no longer any doubt that microorganisms are able to degrade,

utilize and remove both aromatic and aliphatic saturated and unsaturated hydrocarbon

pollutants, which adversely affect human health and the lives of all living organisms.

The extraction of oil and oil products in Kazakhstan occupies a leading position in the

national industry, so the problems associated with the reduction of associated pollution are with

actual meaning. In this context, the topic of the presented dissertation is relevant, with a

fundamental contribution and opportunities for practical application.

The present study is devoted to the isolation of original strains of bacteria from oil-

contaminated soils in Kumkol, Kyzylorda region, Kazakhstan, and the study of their

degradation potentialtoward oil and petroleum products. In addition to the clearly formulated

main goal, 5 main tasks are formulated, in which the focuses of the dissertation are clearly set.

In her experimental work, Gulzhan Spankulova has used a rich arsenal of classical and

modern analytical, microbiological, physicochemical, biochemical, and molecular genetic

methods, which has built her as a highly qualified, methodologically trained specialist.

In order to select model strains for further detailed analyzes, a significant volume of

research was conducted on key characteristics of the initially studied 182 isolates from oil-

contaminated soil. As a result of subsequent selection in liquid nutrient media, including oil and

various petroleum products, such as fuel oil, diesel fuel, and motor oils, in which their ability

to grow and degrade the studied petroleum products were studied, 46 strains were isolated for

further research.

The chapter "Results and Discussion" presents important data on the assessment of the

degradation capacity of these bacterial cultures. It has been proven that a large part of the



studied strains showed a high degree of decomposition of oil (43.4-83.5o/o), fuel oil (47.5-

88.8%), diesel fuel (more than 50%), motor oils (40-50%) in a liquid nutrient medium and

within l4 days. As a result of such an assessment,12 strains were selected, showing the best

degradation characteristics in relation to the studied petroleum products. The most active of

them should be noted: l2l5 - oxidizes76.5o/o of diesel fuel,l2l7 - oxidizes more than 80% of

oil and fuel oil, 13/8 - oxidizes 68.30/o of oil, 1411 - oxidizesT}.SYo of oil, l5l3 - oxidizes more

thanS0o/ooffueloiland 75.3%of motoroil 1, lD/ l -oxidizes73.7o/oof fueloiland 69.4%of

motoroil I and 43.3%ofmotoroil2.

An important scientific fundamentalachievement is the perforrned polyphase taxonomic

analysis and the identification of these l2 most active strains. After a detailed study at the

morphological, physiological, and biochemical level, a molecular characterization was made

by PCR and sequential analyses of 165 rDNA. The genus, and some species taxonomic

affiliation of these strains were determined: Gordonia, Rhodococcus (1D I 1, 1411, l4l3),

Dietzia (1217, 1314), Pseudomonas (1412), Arthrobacter (15/3), Alcanovorax (1613),

Microbacterium (1216, 16/l), and Tessaracoccus (13/8). It should be noted that this analysis

demonstrated the presence of strains belonging to the genus Tessaracoccus and Alcanovorax in

the oil-contaminated soils of Kumkol, Kyzylorda region, for the first time. All strains identified

in this study are registered in the internationally recognized GenBank database of NCBI, which

ceftifies their uniqueness, and is a contribution to the collection of information on microbial

biodiversity, especially in strains with important degradation properties.

The results obtained in the study of the degradation potential of the l2 strains studied

with respect to mono- and polyaromatic compounds, which are a natural part of the oil mixture

and various products in oil refining, are of original character and significance. Three strains

have been identified / Gordonia sp. 1215, Rhodococcus erythropolis l411, and Rhodococcus sp.

lD I I lwith high activity in the decomposition of aromatic hydrocarbons.

An original contribution of the dissertation is the creation of microbial communities /

associations / in order to increase the efficiency of oxidation and utilization of oil and petroleum

products. Nine microbial communities / associations / were created and tested, and the most

active 2 of them were determined.

Of great importance, both from a theoretical and applied point of view, are the laboratory

and field experiments conducted for the purification of soils contaminated with oil and oil

products with the help of established associations. The results are impressive and convincingly

proven. In laboratory conditions, a decrease in the presence of oil and oil products from 65.8 to

83.1% with 5% pollution, and from 60.1 to 78.4% with l0% pollution for a period of 3 months.



ln the field experiments, biopreparations created on the basis of microbial associations

(Association I and Association ll) were used in combination with suitable organic-mineral

fertilizers. Even higher results have been achieved. For two months there was a decrease in the

content of oil and oil products to 73.4oh at an initial concentration of 5.7o/o and up to 70.7oh - at

7 .2%o initial pollution.

CONCLUSION

During the elaboration of the dissertation on "Development of a method of

bioremediation of soils contaminated with oil and petroleum products, Kyzylorda region" a

significant amount of experimental work has been done and original scientific and applied

results have been achieved with regard to the microbialbiodegradation of oiland oil-products.

The relevance of the proposed development is evidenced by the growing number of

research and publications dedicated to the identification, characterization, and analysis of both

well-known microbial biodegradants and new strains. These studies can contribute to the

development of biotechnologies related to the cleaning and protection of the environment from

pollutants such as oil and petroleum products.

The dissertation is written in a very good style with a clear statement and explanations

of even the most complex processes, which shows a thorough knowledge of the subject of

research and professional interpretation of the obtained experimental data.

I would like to mention that during her work in the Microbial Genetics Laboratory of

the Institute of Microbiology, the Bulgarian Academy of Sciences, Gulzhan Spankulova

demonstrated competence in her work, great diligence, and ability to handle the equipment

needed for experiments. Gulzhan Spankulova also showed very good communication skills and

teamwork skills.

After a careful review of the results presented in the study, analysis of their significance

and the original scientific and applied contributions, I find it reasonable to give my positive

assessment, and recommend to award Gulzhan Abikulkyzy Spankulova the Scientific degree

,,PhD". )t
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OT3bIB
Haylr Horo KoHcyn braHra H a Al4ccepraquoHHyto pafioTy CnaH ryroao il

fy,'rsNan A6urcylrsrsbl Ha reMy ,,Pa:pa6orxa cfloco6a 6uopeue4ual-Il4h rlottB, 3afpr3HeHHblx

He$rsrc r.r He{renpoAyKTaMH, KussrlopAuHcKofi o6,'lacru", [peAcraBneHHyro Ha coHcKaHI'Ie

crereHr.r PhD gorcropa ro creulraJrbHocrr4 6D070100 - Er.rorexHoloruq

flpo6lenaa 3arpr3HeHr4, oKpyxaloulefi cpe4nt yxe AaBHo uMeer MHpoBoe 3HaqeHue.

POC1 uaceleH],1.fl t4 yp6auu:aqr,rq, HayqHo-TexHHr{ecKHfi npOrpeCC 14 I4HAycTpuaJIV3AL\Ltfl

flBJrflrorcs rrpr4rl,rHaMh rrporpeccupyrouero 3atpfl3HeHul 6uocSepst. flpoqeccsl uuxpo6uofi

6uo4erpagallr414 [peAcraBJrflror co6ofi yHr4KanbHbtft noAxoA, ycfieuHo npHMeHqeMstil e uerqx

CHU)I(OHHt XHMHqeCKOfO 3al-pr3HeHHfl BOAbI, IIOLIBF'I H BO3A]Xa'

I4cnorsgosaHue flpilpoAHbrx cnoco6Hocrefi pa3Hblx BHAoB MI4KpoopraHI43MoB K

pa3noxeHuro ra o6e:epexnBaHl.to rceuo6uoruqecKHx BeuecrB sanflercfl, OAHHM u3

neo6xoluvbtx B Mr4poBoii [paKTr4Ke H HaAexHbIM noAxoAoM K pe[IeHLIIo 3aAaLI, cBs3aHHblx c

oqncrroft h coxpaHeHuen 6egonacHoil orcpyNarouleii cpeAbt. Yxe ue Bbl3blBaer couueHuil,

rrro MHKpoopraHr43Mbt cnoco6ssr pacqennflTb, notJloularb H yAanflTb KaK apoMarnqecKue, TaK

vt atu$arnuecKge HacbruleHHbre H HeHacblIqeHHbte ytileBoAopoAHbte 3alpr3HHTOJIH, nary6uo

Bn14r{toIIIl4e Ha 3AOpOBbe qeJIOBeKa H xH3Hb BCeX XHBbIX OpraHH3MOB.

,{o6srua He$rr.r u ue$renpoAyKroB e KasaxcraHe 3aHI4Maer BeAyUee Mecro B

HaquoHalsHoft npoMbrrxneHHocrr4, rro3ToMy npo6leutt, cBr3aHHble c yMeHblueHHeM

corryrcrByrou-lux 3arpr3ueHrlfi, qBrrrorcq aKTyanL,HbIMH H BaxHEIMu. B erou KoHTeKcre reMa

rrpeAcraBnflemoft Anccepraqr414 aKTyaJrbHa, c SyugarrreHTaJlbHtIM BKnaAoM l'l Bo3MoxHocrflMH

IIpaKTHqecKofo IIp14MeHeHI4q.

Hacrosuee uccJleAoBaHne flosBfluleHo BbrAeJIeHHrc l4cxoAHbtx [ITaMMoB 6arrepau us

HeSresarpr3HeHH[,rx nor{B MecropoxAeHI4fl Kyurcols, Ktt:r,llopAtt ucttofi o6lacru KasaxcraHa

u H3yqeHr,rro ux rroreHrlrlaJra Aetpa1ar\ktv He$rra u ue$renpoAyKroB. Ilovttltt'lo qerKo

crfopnaynr.rpoeaHHofi ocHosHoil qenr.t c$oprraynHpoBaHbl 5 ocHosnt'tx 3a!.aq, B Koropblx qerKo

paccraBneHbt aKIreHTbI Anccepraul4osuofi pa6orrr.

B ceoeil 3KcrrepuMeHralruoit pa6ore fylrNau CnaHrcylona ucflo:rb3osana 6orarltft

apceHar Kraccr4qesKl4x t4 coBpeMeHHbIx aHaJII4TIrqecKHx, Ml]Kpo6Ho,'Ioruqecxux, $u:urco-

xr4MHqecKHx, 6noxnuuqecKHx H MoJreKynrpHo-teHeruqecK14x MeroAoB, 'mo c{topvltpoBano ee

KaK BbrcoKoxnanuSnqr,rpoBaHHoro MeroAoJIorHqecKU IIoAtoroBJIeHHolo c[elluaJ]ucra.

C qeltro ntr6opa MoAerbHbrx trrraMMoB Am AaJlbHeftruero AerirnbHoro aHa,ruga 6st,'I

[poBeAeH suaqnre,'rtHsril o6reu uccle4oeaHuil tro KJIIoqeBblM xapaKTepucrl'lKaM

nepBoHar{arbHo r43ylreHuux 182 H3oJrflToB u: ue0resarpfl3HeHHblx rro.tBbl. B pesylnrare

rrocJreAyrculefi celercqnr4 Ha xr4AKHx nHTareJIbHbtx cpeAax, BKrloqaloulux He$rs I4 pa3nlrrlHble

HeSrenpogyKTbr rr4rra MiByra, AH3enbHoro roIIJIhBa H MoropHL'tx MaceJl, B Koropblx H3yqaJIacE

cnoco6uocrb K pocry H AerpaAarluu r4cnbrryeltttx ue$rerpoAyKroB, 6lt:to est.4ereHo 46

IITaMMoB An, Aar bHeft ur ux Hcc,'IeAosaHufi .

B 1naee ,,Pe3yltrarsr u o6cyxAeHr4eo' npeAcraBneHr,t BaxHbIe AaHHble no oqeHKe

cnoco6socru K AerpaAa\w ervx 6arcrepua,rrHblx Kynbryp. ,{oxa:aHo, rITo 6olsuas qacrr

u3yqeHHbrx trrraMMoB npoqBnfler BbrcoKyro cre[eHb pa3noxeHl,Lfl Hesrra (43,4'83,syo), ua:yra

(47,5-88,8yo), Au:e,qsuoro roIIrIHBa (6onee 50%), MoropHblx Macel (40- 50%) s xu4rofi

rrr4rareJrbHofi cpe4e H B reqeHr.te 14 lnefi. B pesy,rsrare rarofi oqeHKI,I 6stno oro6paso 12

uITaMMOB, IlpoqBlfltotqr4x HailIyr{uue AefpaAal-IHoHHble xapaKTepHcTl4KH tlo oTHoUeHHIO K



u3yqaeMbrM HeQre[poAyKraM. B Kaqecrse sau6olee aKrr{BHbrx r.r3 Hr4x cneAyer orMerurb:
l2l5 - oKHcrqer 76,5 yo AH3erbHoro rorrJrr{Ba, l2l7 - oKHcJrfler 6olee 80 % neSru u Ma3yra,

l3l8 - oKr,rcrqer 68,3 yo ue$ru, l4l1 * oKr,rcrqer 70,8 yo He$ru, 1513 - oKl.rcJrfler 6o:ree 80 %

Ma3yra u 75,3 o% noropuofo MacJra 1, l[ll - oKuc,'rqer 73,7 oA Ma3yra u 69,4 o% uoropHoro

Macna 1 n 43,3 oZ uoropHoro iuac,'ra 2.

Baxnsrna HayqHbrM $yHganreHrzurbHbrM AocrnxeHHeM flBrrercq nponegeuuslil

noll.lSasusrfi rarccoHolrwyecrcnit aHeurn3 14 BbrflBJreHHe grnx 12 ruan6otee aKTHBHbrx rxraMMoB.

Iloc:re AeranbHoro vgyqeHrfl Ha n,top$olornqecKoM, Sn:uororuuecKoM u 5uoxutttwqecKoM

ypoBHe npo,.r3BeAeHa MoJreKyJrflpHo-6uororuqecKa, xapaKrepucruxa, fllJP r4 HyKneorlrAHbre

rocneAoBareJrbHocrr4 reHa 165 p[HK u onpeAeneHa poAoBafl v y HeKoropbrx BHAoB

raKcoHoMHrrecKafl rrpuHa.(nexHocrb AaHHbrx rrrraMMoB: Gordonia (1215), Rhodococcus (1D/1,

14 11, l4l3), Dietzia (1217, l3l4), Pseudomonas (1412), Arthrobacter (15/3), Alcanovorax
(1613), Microbacterium (1216,1611) u Tessaracoccus (13/8). Cne4yer orMerarb, uro 4aunsrfi

aHarv3 BIIepBbIe rloKa3zL'r Harvqve IUTaMMoB, orHocflIql4xcfl K poAana Tessaracoccus 14

Alcanovorax, e He$re3arpr3HeHHbrx [oqB MecropoxqeHnx Kynaxo,ls, Ku3rt,'topAuncrcofi

o6lacru. Bce uraun,tsr, u4eHrraSulllrpoBaHHbre B oroM r4ccJreAoBaHVv,3apetncrpr4poBaHbr B

Me)KAyHapo4Hou 6a:e AaHHbrx GenBank NCBI, qro [oArBepxAaer ux yHHKaJIbHocrL 14

,BJ'rrerc, BKnaAoM n c6op uHSoprraaqun o MHKpo6uoHr 6uopa:Hoo6pa:uu, oco6euuo o

rrrraM Max c BaxHbrM H csoiicrsarvr H AerpaAaquu.
Pe:ylmarsr, rroJryqeHHbre tpu t43yqeHnv AerpaAaunoHHoro noreHIIHana 12

HCCJIeAOBaHHbTX tITaMMOB B OTHO[IeHUI,t MOHO- H nOnHapoMaTHqecK].tX COe4UHeHnfi,

BxoAflxIHx B cocraB ecrecreeHuoft .uacrv ue$rruoft cMecfi 14 pa3nr4rrHbrx npoAyKToB

He$renepepa6orxr,r, Hocrr opur-r4HanbHsrfi xaparcrep H 3HarreHue. Vlp1esruSraqupoeauo rpr4

ruraMMa (Gordonia sp. 1215, Rhodococcus erythropolis 14ll u Rhodococcus sp. 1[/1) c
ssrcoxofi aKTHBHocrbro B AerpaAaqur{ apoM arr.iqecKux yrJr eBoAopoAoB.

Oco6o 3HaqHTeJrbHbrM BKJTaAoM Aucceprauula flBltflercr co3AaHHe unrpo6usrx
coo6ulecrn (accoquaqufi), c qelsrc rroBbrueHufl s$Sercrraauocrr4 oKr4cJleHVs, u ycBoeH14,

He$ru ra He$renpoAyKroB. Bsuo cosgaHo H nporecrapoBaHo 9 rtrrzrcpo6Hbrx accorlna:quit u

BbrflBreHo 2 aaw6otee aKTHBHbrx.

Bo,'rs[oe 3HaqeHHe KaK c reoperu.recroii, TaK [r c npnrragHofi ToqKH 3peHH, aMercT

[poBoAHMbre la6oparopHbre H floreBbre o[bITbI IIo or]r4crKe rorrB, 3arpq3HeHHbrx ueSmrc u

ue$renpo4yKTaMlr, c noMou1bro ycraHoBneHHbrx accoquaqraii. Pe:yJrbrarbr Bfleqarnq]or H

y6e4ureruHo AoKa3aHbr. B,ra6oparopHbrx ycnoBnrx orMeqeHo cHuxeHue coAepxaHna ueSru
u ueSrenpoAyxroB c 65,8 4o 83,1 %o npn 5 o/o zarpnzHeHuu u c 60,1 lo 78,4 %o npu 10 %o

3arpfl3HeHur.r, cpoKoM ua 3 naecrqa. B rroJreBbrx onbrrax ucnoJ.rb3oBalu 6nonpeflaparbr,
co3AaHHble Ha ocHoBe uuxpo6Hsrx accouuaqufi (Accoqrzaqr,ru 1 u Accounaunu II), e

coqeraHfiH c rroAxoAsu1nM14 opraHoMrlHeparbHunu y4o6peHr4rM14. Esrll.r gocrurHyrbr eule

6oree BbIcoKHe pe3ynr,Tarbr. 3a Aea Mecflua npor43o[no cHr,rxeHne coAepxaHr.rr HeQrn u
ueQrenpo4yKroB go 73,4yo rrpr.I HcxoAHofi roHUeurpaUHH 5,7o/o u lo 70,7o/o - npn ucxoluofi
KoHrleHrpauuw 7,2oh.



3AKJIIOqEHIIE
IIpu ssrno:rHeHHH Auccepraun14 Ha reMy <Paspa6orrca cnoco6a 6raopeue4uaquH floqB,

3arpr3HeHHbrx HeQrrro ra HeQrenpoAyKraM14 Ksr:srrop4r,rucrcofi o6.nacru> trpoAenaH

3HaqHTeJrbHtrfi o6sena gKcrrepuMeHralsHoil pa6omr H floryqeHbl opHrHHiLrbHbIe HayqHble H

npr4KnaAHbre pe3ynbrarbr B orHoIrIeHl.rH nanrcpo6uar 6uonerpa4aqnr ue$rn v

HeSrenpo4yKroB. 06 arcryalrHocru npeAnaraeMoil pa:pa6orKn cBHAerenbcrByer pacrylrlee
ru4cJlo r4ccneAoBaHuit n ny6tnrcat\uk, [ocBrqeHHbrx r4AeHTu$uraqnu, xapaKrepl4cruKe H

a*anv3y KaK h3BecrHbrx uurcpo6Hsrx 6Ho4erpa4anroe, TaK H HoBbrx trITaMMoB. 3rrz

trccJreAoBaHr4, Moryr cnoco6crsoBarb pa3BI,ITuro 6uorexHoJlorail, cBr3aHHbIx c oqucrrcofi z

saqnroii orpyxarouleil cpeAbr or 3arp.s3Hqloulr4x BeulecrB, raKux KaK HeSrl vt

HeSrenpo4yKrbl.

,{uccepraquq HailHcaHa B oqeHb xopoueM cruJre c qerKuM h3JIoxeHHeM vt

o6rscueHueM Aaxe caMbrx cJloxHbrx npoueccoB, r{To cBuAerenbcrByer o r,ly6ot<ottt 3HaHW

[peAMera uccneAoBaHr4q u npo$eccroHaJrbHofi uurepnperaur4n nonyqeHHbrx

3KCrrep14 MeHrarbHbrx AaHHbrx.

TarNe xorerocb 6sr oruerurb, .rro 3a BpeMfl pa6orsr e ra6oparopult "Muxpo6nofi

reHerr4Ku" llucruryra nanrcpo6uolorr4u - Borrapcrcofi aKaqeuvtu Hayr, fy,rsxaH CnaHxy,rosa

[poAeMoHcrpr4poBana oqeHb xoporxy]o KoMrlereHrHocrb B ceoefi pa6ore, 6olsruoe ycep!.ue v

yMeHHe o6paularrcr c seo6xoAuMbrM o6opyAosauuena Anfl 3Kcnepr4MeHroB. fy:rsxan
CnaHryloea raKxe noKa3iila oqeHb xoporxr4e KoMMyHuKar[BHbre HaB[,rKH 14 yMeHt,te pa6orarl

B KOMaHAe.

floc:re rularenbHoro paccMorpeHr.{, pe3ynbraroB, [peAcraBJreHHbtx B l,tccJIeAoBaHI,IH,

aHarv3a Hx 3HaqHMocrH 14 opHtHHaJrbHoto HayrlHofo H rlpt4KnaAHoro BKJIaAa, cr]HTarc

qe,recoo6pa3HbrM Aarb rroJroxr4TeJrbHyro orreHKy H peKoMeHAoBarb rIpHcBoHTb fynrNau
A6uxyrrrrsu CnaHrcyronofi HayuHylo creneHb AoKropa Su,roco$uu (PhD).
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