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Review of the international consultant on the doctoral dissertation of Madina Yerbolkyzy
Amangeldinova entitled “Study of the pharmacological properties of a new polyphenolic
complex based on Rheum cordatum Losinsk.”, submitted for the degree of Doctor of
Philosophy (PhD) to the Dissertation Council “8D05101 - Biology” of Al-Farabi Kazakh
National University.

The present doctoral dissertation of Madina Yerbolkyzy is devoted to a relevant and
socially significant scientific problem, namely the search for and scientific substantiation of a
new polyphenolic complex obtained from plant raw materials using green extraction
technologies. In the context of the high prevalence of non-alcoholic fatty liver disease and the
limited availability of effective pharmacological approaches, the chosen research topic is
timely and highly relevant.

The aim of the dissertation was to investigate the pharmacological properties of a new

polyphenolic complex based on Rheum cordatum Losinsk.
Special attention should be given to the choice of the research object — Rheum cordatum

Losinsk., a poorly studied species of the genus Rheum naturally growing in the territory of
Kazakhstan. For the first time, Madina Erbolkyzy conducted a comprehensive comparative
study of extracts obtained using supercritical CO: extraction (ScCO3), subcritical ethanol
extraction (sbcEtOH), and ultrasound-assisted extraction (UAE) under clearly defined
parameters of temperature, pressure, extraction time, and raw material-to-solvent ratio, and
also established their pharmacotoxicological safety. It was experimentally confirmed that oral
administration of the ScCO; extract resulted in normalization of biochemical parameters of
liver function and a reduction in morphological signs of fatty infiltration under conditions of
experimental hepatic steatosis. This approach allowed a comprehensive evaluation of the
influence of extraction methods on the phytochemical composition and biological activity of
the obtained extracts.

The conducted studies are characterized by a high methodological level. In her PhD
research, Madina Erbolkyzy employed modern analytical methods, including UHPLC-MS/MS
for the identification and quantitative determination of polyphenolic compounds, as well as a
comprehensive set of in vitro and in vivo biological assays. Antioxidant activity was evaluated
using validated methods (DPPH, ABTS, CUPRAC, and TPC), while antimicrobial properties
were assessed based on MIC, MBC, and BICy values against Gram-positive and Gram-
negative microorganisms. The experimental part of the dissertation was carried out
competently, in compliance with international and national ethical standards for laboratory

animal research.

The doctoral dissertation of Madina Erbolkyzy is distinguished by a logical structure, a
high level of scientific analysis, and a correct interpretation of the obtained results.
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The conclusions are well substantiated and fully correspond to the stated aims and
objectives of the study. The publication activity and scientific independence of the doctoral
candidate should be partjcularly noted. Within the scope of the dissertation research, three
articles have been published in international peer-reviewed Q1 journals indexed in the Scopus
and Web of Science datahases. At the time of submission, the scientometric indicators of the
doctoral candidate inclyde an h-index of 4. In addition to the main dissertation research,
Madina Yerbolkyzy Amangeldinova conducted supplementary experimental studies in related
fields of pharmacology, phytochemistry, and biomedical sciences, the results of which were
reflected in scientific publjcations. The total number of publications indexed in the Scopus
database is 12, indicating high research activity, broad scientific interests, and the ability to
work in interdisciplinary scientific areas.

An important stage of the dissertation preparation was the research internship
undertaken by Madina Yerbolkyzy Amangeldinova from May 24, 2024 to July 18, 2024, at the
Faculty of Biochemistry, Department of Pharmacy, Harran University (Sanhurfa, Tiirkiye)
under my supervision. During the internship, the doctoral candidate successfully applied her
theoretical knowledge in practice, gaining valuable experimental experience in the field of

phytochemical and pharmacological research. It should be emphasized that the preparation for
the internship was carried out in advance by the doctoral candidate, plant material of Rheum

cordatum Losinsk. was independently collected in natural conditions, dried, ground, and

transported to the laboratories of Harran University for phytochemical analysis, which
demonstrates a high level of practical skills, organization, and research initiative. During the

internship, Amangeldinova M.E. mastered and actively applied modern analytical methods,
including supercritical CQ. extraction, DPPH assay, LC/MS, GC-MS, ABTS radical

scavenging assay, determination of Cu®*—Cu" reducing power, TPC, as well as antimicrobial
activity tests. The results obtained during the internship were incorporated into the dissertation

research and reflected in scientific publications.
[ would like to note that the initiation of scientific collaboration was undertaken by the

doctoral candidate. Madina Erbolkyzy Amangeldinova independently approached me with a
proposal for joint scientific work and further supervision, demonstrating a high level of
motivation and academic maturity. Throughout the dissertation research, Madina Yerbolkyzy
Amangeldinova proved herself to be an independent, responsible, and highly qualified

researcher, capable of planning and conducting complex experimental studies, analyzing large
datasets, and formulating scientifically sound conclusions. The doctoral candidate possesses a

high level of theoretical training and confidently applies modern methods of phytochemical

and pharmacological research.
I consider that the doctoral dissertation of Madina Yerbolkyzy Amangeldinova “Study

of the pharmacological properties of a new polyphenolic complex based on Rheum cordatum
Losinsk.” fully meets the requirements for doctoral dissertations submitted for the degree of

Doctor of Philosophy (PhD) in the specialty “8D05101 — Biology”, and that its author deserves
to be awarded the sought academic degree.

International Consultant:

PhD, Associate Professor
Faculty of Pharmacy, Department of Biochemistry

Harran University, Sanliurfa, Tiirkiye
metinyildirim@harran.edu.tr
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OT13BIB  3apYOEIKHOIO KOHCY/JIbTAHTA HA JHCCEPTAllMOHHYIO paboTy AMAaHIe/IbAMHOBOM
Mamunsl EpGonkbizp «U3yuenne (apMakosOruHuyeckux CBOHCTB HOBOIO MOJH(PEHOILHOTO
KOMIICKCA HA OCHOBe Rheum cordatum Losinsk.», npejacTaB/JeHHYIO Ha COMCKaAHHE YyUEHOH
CTCIIEHH JIOKTOpaA (bunocodnm (PhD) B auccepraumonnsiii coser «8D05101 - buonorusy
Kazaxckoro Hanmonansuoro yHHBepcHuTeTa M. Asb-Papabu

Jlannas nucceprannonnas pabora AManrenpauHoBoM M.E. nocesiena akryaJibHOH U
COLHATBHO 3HAYUMOH nipo6GiieMe, MOMCKY H HayYHOMY 000CHOBAHHIO HOBOTO MOJIM(EHOIBHOTO
KOMILTICKCA, TIOJTYHCHHBIX M3 paCTHTEIBHOIO CHIPbS C IIPUMEHEHHEM «3€JICHBIX)» TE€XHOJIOIHi
3KCTPAKIHH. B yCI0BHAX BBEICOKOI] pacrnpoCTPaHeHHOCTH HEAIKOIOJIbHOM YKUPOBOH 60e3HH
NCYCHH H  OTPAHHYEHHOCTH 3((EeKTUBHBIX (hapMaKOJIOrHYECKHX ITOIXO0I0B Bbl6paHHO€l

HAITPABJICHAC HCCIICIOBAHUS SIBIISIETCS CBOEBPEMEHHBIM U BOCTPEOOBAHHBIM,
Llenbto  aBTopa pabotel GbUIO  M3yueHme (hapMAKOJIOrMYECKHX CBOHCTB HOBOTO

noJIHPEHOJBHOIO KOMILIeKca Ha ocHOBE Rheum cordatum Losinsk. :
Ocoboro BHHMaHus 3aciyskuBaeT BeIGOp 00beKTa HcciaenoBanus — Rheum cordatum

Losinsk., Manonsydennoro Buaa poga Rheum, npomuspacrarotnero na tepputopun Kasaxcrana.
AMaHrenpIMHHOBOH M.E. BriepBble nmpoBeneHO KOMIUIEKCHOE CPaBHUTEIBHOE HCCIIEI0BAHHE
OKCTPAKTOB, TIOJIYYEHHBIX MeTogaMH  cBepXkputuueckod COz-akctpakuuu (ScCOz),
CyOKpHTHYECKOH 3TaHOJIbHOM aKkcTpakuuu (sbcEtOH) u ynsrpassykosoit skerpakiuu (UAE)
¢ YCTKO 3a/laHHBIMH INapaMeTpaMU TEMIIepaTyphl, JaBJICHHs, BPEMEHH JKCTPAarHpOBaHHUS H
COOTHOILIEHHUS «CBIPBE—PACTBOPHUTEIIBY, a TaKKe yCTAHOBJICHA ero
(papMaKOTOKCHKOJIOTHYECKass 0e30macHOCTh. ODKCHEPUMEHTALHO  IMOATBEPIKIEHO, YTO
nepopajipHOe BBeACHHE ScCO2 5KCTpakTa NPHBOAMT K HOPMAJIH3allMH OHOXHMHYECKHX
mokasaresell (QYHKIHH TeYeHH W yMEHBIIEHHIO MOP()OJOrHYECKHX IPU3HAKOB KMPOBOM
HH(HIBTPAIIMU B YCIIOBHAX 3KCIEPUMEHTAIBLHOIO remarocrearo3a. Takod MOIX0J1 IMO3BOJIHII

BCECTOPOHHE OIICHHTH BJIMSIHUE METOAA HSKCTPAaKIMM Ha (HUTOXHUMHYECKHH COCTaB M

OHOJIOTHYECKYIO aKTHUBHOCTB I10JTYYEHHBIX 00pas3IioB.
CrelyeT OTMETHTE BBICOKHH METOAMYECKUH YPOBEHb BBIMOJHEHHBIX HCClIeI0BaHui. B

padore PhD nokropanta AwmanrensauHoBod M.E.  Hcmosb3oBaHbBl — COBpEMEHHBIE
agayTuyeckue metozspl, Bkodass UHPLC-MS/MS miist upeHTHOUKAIHE H KOJTHYECTBEHHOTO
onpejieJIeHUs MOJU(PEHONBHBIX COCAHHEHUH, a TaKXKe KOMIIJIEKC OMOJIOTHYECKUX TECTOB in
vitro M in vivo. AHTHOKCHJAHTHas AaKTHBHOCTb OLCHHBAJach C IPUMEHEHHEM
pasuupoBaHHbix MetonoB DPPH, ABTS, CUPRAC u TPC, antumukpoOHbIe CBOMCTBA - 110
nokasarensim MIC, MBC u BICyo B OTHOILIEHHH IpaMIIOJIOKUTEIBHBIX U FPAaMOTPUIIATETbHBIX
MHKPOOPraHU3MOB. OKCIIEpUMEHTAJIbHAas 4YacTh JIHCCEPTAllMH BBIIOJHEHA I'PAMOTHO, c
COOIOZICHHEM  MEXAYHAPOJAHBIX M HAIMOHAIBHBIX OTHYECKHUX HOPM  IPOBEICHHS

ycclieIoBaHuM Ha J1aboparoOpHBIX JKUBOTHBIX.
JluccepranuoHHas pabora AmanrenpauHoBod M.E.

CTPYKTYpOiH, BBICOKHM YPOBHEM HAy4HOr0 aHaliM3a M KOPPEKTHOH HHTeplpeTalnei
OJy4YeHHBIX JaHHBIX. BBIBOIBI 000CHOBAHBI H IIOJHOCTBIO COOTBETCTBYET IOCTABJICHHBIM
mensM M 3ajadaM  uccienoBaHus. Crhaenyer OTMETHTH IYOJIMKAllMOHHYIO AKTHBHOCTH M
Hay4qHyl0 CAMOCTOSTEIBHOCTh JOKTOpaHTta. Ilo Teme juccepralHOHHOrO HCC/IEIOBaHHS
ony0IMKOBaHBl 3 CTATbM B MEXKIYyHApPOAHBIX PELCH3HPYEMbIX XypHAJIaX MEPBOro KBapTHIIs
(Q1), nnpexcupyempix B 6asax Scopus u Web of Science. HayxomeTpuyeckne mnokasaresu

OTJIMYACTCH  JIOTUYHOMU
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JOKTOPAHTOM. AMaHVFEJIb,HHHOBa M.E. camocrostensho oOparuiach ¢ mpenoxkeHHeM O
copMecTHOH HayJHOH Pa6°Tf H JTAIHCHINEM PyKOBOJICTBe, [IPOZIEMOHCTPHPOBAB BBICOKHIA
ypoBeHb MOTPIBaI;HI’I, I\f/}i};r;zu 31§ngcm. B npouecce Bemonuenus JIUCCEPTALIHOHHOM paboTHI
AmaHreJpAHHOB POOJIKBI3BI  TposiBUNIAa  cebst  Kak 7
oTBETCTBEHHBIN H BbICOKOKBAJIU(DULIMPOBAHHBII UCCIIeI0BATE b, cnocoGHE?ﬁMﬁfI:?{ig:;;fHé
poBOHTH CIIOKHBIC IKCIICPHUMEHTANIBHBIC HCCIICI0BAHUS, AHAIIM3UPOBATH GOJIBIIHE MACCHBEI
jaHHbX H OPMYJIMPOBATH HAYYHO 00OCHOBaHHBIE BBIBOABL JIOKTOPAHT 06/1a/aeT BEICOKHM
ypOBHEM TEOPETHYECKOH ITOJATOTOBKH U YBEPEHHO BJajeeT COBPEMEHHBIMH METOaMH
HHTOXHMHYECKHX H (PAPMAKOJIOrHYECKUX HCC/Ie/I0BAHHl.

Cyuraro, 4YTO AUCCEpTAllMOHHAs paboTa AMaHIre bIUHOBON MaauHbl EpOonkbI3el Ha
temy «/3ydeHHe (apMaKoJOru4eCKux CBOMCTB HOBOTO MOJU(EHOIILHOIO KOMILJIeKca Ha
ochose  Rheum  cordatum  Losinsk.»  mommHocthio  cooTBeTcTBYeT  TpeGoBaHHSM,
npe/IbABIAEMBIM K JTHCCEPTALMAM HA COUCKAHHE CTeneHH aoktopa ¢uiocopuun (PhD) mo
cneranpHocTd «8D05101 - buomorusy, a e€ aBrop 3aciy:KUBaeT NPHCYKACHUS HCKOMOR

CTCIICHH.
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