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By the scientific consultant for the thesis of PhD-doctoral student Malik Azhar
Malikkyzy on the topic: “Development of technologies for the use of microorganisms-
destructors for bioremediation of soils contaminated with persistent organic
pollutants”, presented for the degree of Doctor of Philosophy (Ph.D.) in the specialty
“8D05105 - Biotechnology”.

The accumulation of prohibited and unsuitable pesticides in former plant protection
chemical warehouses has become an acute problem in Kazakhstan. This is due to the
increased toxicological and environmental hazards associated with pesticides, their
lack of effectiveness, low storage stability, and violation of packaging integrity. As a
result, there has been a decrease in the demand for pesticides. Pesticides are
chemical plant protection products, the intensive and not always justified use of
which has recently led to the fact that they are also considered one of the most
hazardous pollutants. One of the serious environmental problems is the pollution of
natural objects with persistent organic pollutants (POPs), which are highly toxic and
persistent. In addition to places where pesticides are used intensively, burial sites
potentially harm the environment and people.

Toxic substances can enter the environment and threaten all living organisms,
including soil microbial populations. Microorganisms isolated from ecosystems
exposed to long-term pesticides have the potential to degrade these compounds
more quickly. Decomposition of residual pesticides in soil is an important
environmental problem. Microorganisms can most effectively degrade xenobiotic
substances. The ability of microorganisms to decompose pesticides is associated with
the diversity of their biochemical reactions and a high level of adaptation.

Purpose of the study: To study the microbial diversity of soils contaminated with
POPs and to develop a technology for using microorganisms that decompose POPs
in the bioremediation of polluted soils.

The dissertation “Development of technologies for the use of microorganisms-
destructors for bioremediation of soils contaminated with persistent organic
pollutants” has scientific novelty, significance, and great practical importance
worldwide.

The technological and scientific emphasis of this work is mainly aimed at isolating
and studying microorganisms capable of degrading POPs. The ability of
microorganisms to degrade POPs is related to their enzymatic activity and the
identity of each POP-degrading microorganism.
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The dissertation explores a new scientific or methodological problem area. The level
of research carried out within the framework of dissertations meets international
standards. There is a high potential for commercialization of the proposed ideas and
methods. The developed technological scheme (microorganisms-destructors that
decompose POPs) can be successfully implemented in many countries. The
dissertation is strongly interdisciplinary, as it includes different subjects and areas of
knowledge. These include biology, biotechnology, microbiology, chemistry,
biochemistry, and ecology.

Al tasks set by the applicant were successfully completed. The results are presented
in 27 soentific papers, including 2 articles published in journals indexed by
Scopus/WosS, indicating the high scientific significance of the dissertation.

Malik Azhar successfully studied all necessary theoretical and practical concepts. A
talented young researcher. She continues to build on the success of her still-young
career. She was very interested in and dedicated to her work. Having a perfect
command ower 2 large arsenal of modern microbiological methods, she solved all the
tasks during the dissertation step by step. She constantly improves her knowledge in
the fields of microbiology and environmental biotechnology. Undoubtedly, she has
become an expert in many aspects of biotechnology.

Malik Azhar is always punctual, hardworking, and fully satisfies the assigned tasks. Her
friendly and polite appearance and behavior toward her superiors and colleagues
On the basis of the above, | believe that the dissertation in question meets all the
requirements for dissertations for the Doctor of Philosophy (Ph.D.) degree. This
dissertation is completely ready for defense.
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«8DOS105 - BHOTEXHOIOTHS» MaMaHABIFBI GOl BIHIIA ¢uaocodpus noxropst (PhD)
J2pemecia aly YwiH aaibiaaaaran Mojik Asxap MoikKbI3bIHBIH «TypakThl
OPrasEEKAIBLIK KOCBLIIBICTApMeH JIACTaHFaH TONbIPAKTAPABI
Omopemeanauusiayaa AECTPYKTOP MHKPOOpraHu3maepai KOJIAaHY
TELHOIOTHACEIH 7Kacay» TaKbIPBIOBIHIAFDI IHCCEPTAUUIIBIK JKYMBICHIHA

IHIKIP

Kasaxcranna eciMIikTepai Koprayaa KOJJaHbIIATHH THIHBIM CANBIHFAH KOHE
HaiSasaEyTa KapaMChl3 XHMHANBIK [ECTHUUATEPMIH OYpPBIHFEL KoNMalapbIHa
AMEESTaIVEl 838KTI MacenenepAiH Gipi Gonbin TabelTansl. By MoceneHin TYBIHIAYBI
NECTHHHATEPIIH TOKCHKOJIOTHUSJIBIK YKoHe 3KOJIOTUSIIIBIK KayINTUIriHIH
HOTEPELIAYEIMEH, 0apABIH THIMCI3MIriMeH, CaKTay TYPAKTBUILIFBIHBIH TOMEHIITIMEH,
sanTamassiH OyTiHAiriHiE Oy3bUTybiMen Gaifmanbictol. HoTwkecidme MECTULUATEPTE
ASTeE  cypassic asainel. [lectummarep - ecimzikTepmi KOpraymBIH XUMHSIIBIK
sypaiaapel Oonsin TaOblTazbl, Onapabl KAPKBIHABI JKOHE HETi3cis KOJIJaHY COHFBI
¥EEBITT2 SH KayiNTi JacTayIbl KOCBUIBICTAPABIH 6ipi GOJIEII CaHallyblHa aJbIl KeJIi.
K\ Paeni SKONOTHATIEIK pobIieManapasrH 6ipi Taburu OOBEeKTIIepIiH KOFaphl TOKCHHII
A2HS TYPaKTBl OONBIN KeNeTiH TYpaKThl OpTaHHKAIbIK KoceleicTapmer (TOK)
Jactasyel. [lecTnumarep KapKbIHABI KOJNAHBLIATHIH OpPBIHAAPAAH 6acka, Kemy
OPSISASpRIHIA KUHAKTANFaH MECTULUATED OHOJOTHANBIK Ti30eK apKbLIBI KOpIIaraH
OpTara X2He ajam/apra 3UsH KelTipyi MyMKiH.

ToKCHHII KOCBLTBICTAp KOpLUAFAaH OpTara eHim, Gapiblk Tipl OopraHu3Mjepre
TOKCHEII 3cep eTyi MyMkiH. ¥3ak Mepsimmi MEeCTULUATEPIIH 9CepiHe YINBIparaH
SKOEYHeIepAeH OeliHiN  aNblHFAH MHKPOOPTaHM3MAED TYPAaKThI OpraHUKaJBIK
ROCBLIBICTApEl  ieTpajialuaiayia THIMIAI Ko OOnbln TaGbuIansl. TOMBIPAKTaFhI
OSCTHUMA  KalAbIKTapblHBIH  BIABIPAYybl MAaHBI3[Abl 3KOJOTUSJIBIK MOCeNe OOJIbII
Tabsmansl.  Mukpoopranusmaep KCCHOOUMOTHMKTEPAi a3 TOKCHHII Typre Jeiin
AcTpanaumsanayra Kabimerti. Muxpoopranusmuaepain NEeCTUIIMATEPAl  BIABIPATY
KaOineTi  onapablH  GHOXUMHSIIBIK peaKUUsAIapblHbIH, ~ SPTYPJILTIIMEH  KoHe
OeitiMaeny TiH JKOFapsl JeHreliMeH GailIaHbICThL.

3epTTey IKYMBICHIHBIH MaKcaTbl: TYPaKThl OpraHHKATBIK KOCBIIBICTApMEH
-acTasran  TONBIPaKTaplblH MHKPOOTHIK alyaHTYPIINriH 3epTTey, HepCreKTHBTI
ASCIPYKIOP — MHKPOOPraHUSMJEPIIH CKPUHUHIIH OKYpri3y JKOHE JacTaHFaH
TONSIDAaKTapael  OHOpeMenMalusIayqa  IECTPYKTOp  — MHUKDPOOPraHU3MAEPIiH
KOHCOPLUHYMbIH KOJITaHy TEXHOJIOTHANBIK ChI30aChIH JkKacay.

TypakTel  OpraHuKanblk  KOCBUIBICTAPDMEH  JIACTAHFAH TOIIBIPAKTaPIbI
OHOpemenuanusnay1a IecTPyKTOp MHUKPOOPraHU3MAEpAl KONJIaHy TeXHOJIOTUSICHIH
AAcay»  TaKpIPBIOBIHAAFBl  JMCCEPTALMSUIBIK  KYMBIC — IYHHE XKy3i OoifbIHIIa
MPaKTHRAILIK  MaHBI3ABIIBIKKA M€, FBUIBIMH JKAHANBIFBI ©3€KTI IKYMBIC GOJIBI
ecenrenes.

3epTTey KYMBICHIHBIH TEXHOJOTHSIIBIK JKOHE FBIIBIMA OarbIThI TYPaKTBI
OPTAHHUKAJIBIK  KOCBITBICTAPABI  BIABIPATYFa  KabineTTi  MHKpoOpraHm3MAepi
HASHTHOUKALMAIAYFa XKOHE 3epTTeyre GarbITTANFaH. Mukpoopranusmaepais TypaKTbl
OPTaHMKANbIK  KOCBUIBICTApABl  bIABIpATY — KabineTi onapiplH  (epMeHTATHBTI
OesiCeHINTIriHe JKOHe MUKPOOPTraHM3M/ICPIiH allyaHTYpIIiJIirine OaiIaHbICTHL.



JlMCCepTALMATBIK JKYMBIC OKOJTOTHSIBIK MaCeleNepai 3epTreyTe OarpITTAIFaH.
3epTTey XyMBICHIHBIH AeHIeli XalbIKapalblk CTaHAapTTapFa ColKec Kesemdi. ¥ ChIHBUIFaH
uzesIap MeH oicTep, TYPaKThl OPraHUKAIbIK KOCBUIBICTAP/bI bIABIPATY 1A AECTPYKTOP —
MUKPOOPraHM3MIepAi  KOJJaHy[blH  TEXHOJOTHMAJIBIK cpi30a  —  HYCKachl
KOMMepLHaTu3alusiayra xKorapsl KabineTke ne. COHBIMEH Karap AMCCEPTAIIMAIIBIK
JKyMbIC ~ OipHemle  FBUIBIM  CalamapbIMeH — TikeneH OaliaHBICTBI:  OMOIIOTHS,
GUOTEXHONOTUS, MUKPOOUOJIOTHS, XUMHSL, OMOXUMUS KOHE IKOJIOTHA.

3epTey KYMBICHIHBIH MIHAETTEpl TOJBIK OPBIHIAIFAH. JKyMBICTBIH HETi3ri
Karupanapsl 27 FRUTBIMU €HOEKTe XapHsATaHFaH, OHbIH IIIHAe 2 Makana Scopus/WoS
XaJblKapablK AepeKTep 6a3achlHa Kipesi.

Maitik Askap 6apiblK KaXeTTi TEOPUSIBIK KOHE NPAKTUKATIBIK KOHICTIIUATAPIBI
COTTI MEHrepreH TaJaHTTBl JKac FaJlbIM. Oji nme FHUIBIM MEH OUTIM JKOJIBIHAA
JKETICTIKTEpiH JKANFacTBIpyAa. 3epTTey KYMBICHIHA KBI3BIFYLIBUIBIFEI JKOFAPBI KIHE 63
JKYMBICBIH JKETIK MeHrepreH. 3amMaHayu MUKPOOUOJOTMANBIK JKOHE MOICKYIAIIBIK —
FeHETUKABIK OJICTEPAl MEHIepe OTBIPBIN, AUCCEPTALUANBIK HKYMBICHIHBIH OapIbIK
MiHZeTTepiH  TonbiKTail  opelHAadbl.  MHKpoOHONOrHA . JKoHE  SKONOIHANBIK
6UOTEXHONOrMS cajachlHAarsl OUTIMIH YHeMi JkeTuimipinm oTeIpamel. Mok  Axap
GUOTEXHOIOrUS CANachIHbIH KONTEreH acleKTiIepiHiH capariibchl OOIFaHbI CO3CI3.

Manik Askap YKBIITB, €HOEKKOp, TalChIPbUIFaH TalChIpMajap/sl YIIKCH
JKayarKepIIiTiKIieH OpbIHAaiael. MetipiMi MeH CBHITIAHbI KenbeTi, MiHE3-KYJIKEI
opinrTecTep apachlH/a €peKIle Ha3apFa ue.

YKorapeiia aliThUTFAHAAPABIH HETi3iH/Ee, KapaCTBIPBUIBII OTBIPFaH IUCCEpTALd
dunocodus moktopsl nepexecit (PhD) nuccepranusira KOMBLIIATHIH OapiBIK TaJanTapra
caii KeJemi mem caHaiMbIH. byJl AuccepTanus KOpFayFa TONBIFBIMEH JalibIH.
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