FOREIGN SCIENTIFIC CONSULTANT'S REVIEW
on the dissertation work of Akimzhanova Khafiza on the topic ‘‘Research of
the composition and properties of therapeutic muds of the North-Eastern
region of Kazakhstan and the extraction of lipid biologically active
components,” submitted for the degree of Doctor of Philosophy (PhD) in the
educational program 8D05301 — *“Chemistry.”

The topic of Akimzhanova Kh.'s dissertation is directly related to the
important and urgent area of chemistry: the study and application of natural
resources to create new products. The work focuses on improving methods for
isolating lipid biologically active components from therapeutic mud, which is a
priority in the context of ensuring the safety and effectiveness of natural materials.
The relevance of the topic is justified by the fact that despite a long history of
using therapeutic muds, there is a lack of scientific data on their chemical
composition, particularly the organic fraction. The main objective of the
dissertation is to isolate and study the structure of biologically active lipid
components of natural muds from the North-Eastern region of Kazakhstan and to
develop an effective technology for their extraction. This research aims to fill the
existing knowledge gap and to provide a scientific foundation for the practical use
of local natural resources in medicine and cosmetology. The dissertation proposes
a novel and relevant methodology for the extraction and analysis of biologically
active lipid components. During the research internship at Adam Mickiewicz
University, various methodologies for lipid extraction using five different solvents,
as well as analytical techniques based on ultra-high-performance liquid
chromatography coupled with high-resolution mass spectrometry (UPLC-HRMS),
were studied and optimized. This research has significant practical value, as it
allowed the identification of the most effective extractants and optimal conditions
for the isolation of lipid compounds.

The reliability of the results presented in the dissertation is based on the use
of modern and validated research methods, such as FTIR spectroscopy and
elemental analysis (TN, TOC, TIC, TS), as well as the determination of antioxidant
properties using the ABTS method. The study and practical application of these
methods were conducted during the scientific internship.

During the Internship Akimzhanova Khafiza actively participated in the
planning and execution of the experimental work, showing great interest in the
scientific process. She conscientiously and efficiently completed all assigned
practical tasks. During the internship, Akimzhanova Kh. received consultations
from leading scientists in the fields of analytical chemistry, biometrics, and
bioinformatics. Under their guidance, she gained theoretical knowledge and
practical skills in performing FTIR analysis, a methodology for isolating lipid
compounds from dry mud, a methodology for determining antioxidant properties
using the ABTS method, sample preparation for high-performance liquid
chromatography and mass spectrometry, and data interpretation and processing.
The main results of the internship included FTIR analysis of mud samples,
demineralization, and the extraction and analysis of lipids.



The dissertation work is relevant, scientifically novel, and has both
theoretical and practical significance. In light of the above, I believe that the
applicant Akimzhanova Khafiza undoubtedly deserves the award of the degree of
Doctor of Philosophy (PhD) in the specialty 8D05301 — “Chemistry,” and her
dissertation may be submitted for defense to the relevant dissertation council.

Foreign Scientific Consultant,
Department of Analytical Chemistry,
Adam Mickiewicz University
Poznan, Poland

prof. dr hab. Przemystaw Niedzielski | 2O I 7 k

Date: 22 August 2025



OT3bIB
3APYBEKHOI'O HAYYHOI'O KOHCYJIBTAHTA
Ha JiFCCepTallMOHHYI0 paboTy AKUM>KaHOBOM Xaduzbl
Ha Temy «VccrnenoBanue coctaBa v cBOWCTB JieueOHbIX rpsizelt CeBepo-
Bocrounoro pernona Kazaxcrana u BeizieJIeHUE JIUTTATHBIX OMOJIOTHYECKA
aKTUBHBIX KOMIIOHEHTOB», IPEJIOCTABIICHHYIO HAa COMCKAaHUE CTETICHH JIOKTOpa
dbunocoduu (PhD) no obpazosarenbHoit mporpamme 8D05301 — «Xumusi»

Tema nuccepranmu AKUMKaHOBOM X. HampsMyIO0 CBsi3aHAa C Ba)XKHBIM H
aKTyaJbHBIM HaIlpaBJIEHUEM XHMHH — U3YYEHUEM U MPUMEHEHHEM IPHUPOIHBIX
pecypcoB JUisl  CO3/JaHMsl HOBBIX IMpoJyKToB. PabGoTa HampaBieHa Ha
COBEPIIICHCTBOBAHNE METOJIOB BBIJCIICHHUS JIUMHAIHBIX OMOJOTHYECKA aKTHBHBIX
KOMITOHEHTOB U3 JICYEOHBIX TpA3CH, YTO SABISETCS MPUOPUTETHBIM B KOHTEKCTE
obecrieueHus1 6e30mMacHOCTH U 3P HEKTHBHOCTH MTPUPOIHBIX MaTEPHUAJIOB.

AKTyaJbHOCTh TEMbI OOYCJIOBJIEHA TEM, YTO, HECMOTpPS Ha MHOTOBEKOBYIO
HCTOPHUIO HKCIIOJIb30BaHUS JICUEOHBIX Tpsi3ed, CYIIECTBYET HEJOCTAaTOK Hay4YHBIX
JAHHBIX 00 WX XHUMHYECKOM COCTaBe, OCOOCHHO 00 OpraHWYecKol Qpakxiuu.
OcHOBHasi 1eJib JIUCCEPTAIlMOHHONW palOoThl 3aKioyaeTcs B BBIJCICHUU U
U3YYCHUH CTPYKTYpPhl OHOJOTHYECKA AaKTUBHBIX JIMIHIHBIX KOMIIOHEHTOB
npupoansix rpsizeit CeBepo-Bocrounoro peruona Kaszaxcrana u paspaboTke
G (HEKTUBHOM TEXHOJOTHMM WX OKcTpakmuu. [IpoBenéHHOe WccieI0BaHHe
HaIlpaBJICHO Ha BOCIIOJIHEHHE CYIIECTBYIOIIETo Mpobesia B 3HAHUSIX M CO3/IaHUe
HAay4YHOM OCHOBBI IJIsi TPAKTUYECKOTO HCIOJIb30BaHUSI MECTHBIX IPUPOIHBIX
PECYpPCOB B MEJIUIIMHE U KOCMETOJIOTHH.

B nuccepramnuu npeasioxkeHa HOBasi U aKTyalbHas METOJIMKA KCTPAKIUU U
aHanM3a OMOJIOTUYECKW aKTHUBHBIX JUIMUIAHBIX KOMIIOHEHTOB. B Xome Hay4HOU
CTRKHPOBKM B YHHUBepcUTeTe WUMeHH Ajama MullkeBu4a OBUTM H3y4YEHBI U
ONTUMU3UPOBAHbI PA3TUYHbIE METOAUKH IKCTPAKIUU JIUIIUJIOB C UCIIOJIb30BaHUEM
MATH Pa3IMYHBIX PAacTBOPUTENICH, a TakKKe aHAJIUTHUYECKHE METOJbl Ha OCHOBE
yibTpadp(PeKTUBHON  JKUJIKOCTHOM  XpomaTorpaduu,  CONPSHKEHHOM  C
BbIcOKOpa3pematonieli  macc-cnekrpometpueii  (UPLC-HRMS). IlpoBenénnoe
HCCIICJOBAaHUE HMEET 3HAYUTEIbHYIO IPAKTUYECKYIO IIEHHOCTh, IOCKOJBKY
MO3BOJIMJIO OTIpeIeNuTh Hambosee 3((PeKTUBHBIE SKCTpareHTHl M ONTHMAalbHBIC
YCJIOBUS JUIsl BBIICJICHUS JIMITUAHBIX COSMHEHUH.

JlocToBEpHOCTH MPECTaBICHHBIX B AUCCEPTAIlUU PE3yJbTaTOB OCHOBaHA Ha
MIPUMEHEHUN COBPEMEHHBIX M BaJUMJIWPOBAHHBIX METOJIOB HCCIIEJOBAaHUS, TaKHUX
kak UK-O®ypoe-cniekrpockonusa (FTIR) u snementHsii anamus (TN, TOC, TIC,
TS), a Takxke oIpenelicHue aHTHOKCHIAHTHBIX cBouMcTB Metojgom ABTS.
N3yueHne U mpakTHUYECKOE IMPUMEHEHUE 3THUX METOAOB MPOBOJUIOCH B XOJIE
Hay4YHOW CTaKHPOBKH.

Bo Bpems craxupoBkn AkuMkaHOBa Xadmu3a aKTHBHO YydacTBOBajga B
IUTAaHUPOBAHUY U BBITOJHEHUH SKCIEPUMEHTAIBHBIX padoT, MPOSIBIISIS OOJBIION
UHTEpec K HaydyHoMmy mpoiieccy. OHa 100pocoBecTHO U 3(P(EKTUBHO BBHIMOIHSIIA
Bce MOCTaBJICHHBIE MTpaKTHYecKre 3ajaui. B Xojie craxxupoBku AkuMkanoBa X.I'.
MoJTyyusia KOHCYJbTAIlMU BEAYIIUX YYEHBIX B 00JIaCTHM aHAIUTHYECKON XHUMMHH,



ouometpun u OuomHpopMmatuku. [log uX pyKoBOJICTBOM OHa NpuUOOpena
TEOpETUYECKHUE 3HAHUA M IpaKTU4YecKrue HaBblkM B mpoBeneHun FTIR-ananmza,
METOJIMKE BBIJCIICHUS JIMIIUJHBIX COEAVNHEHUN W3 CyXUX TIps3ei, METOIUKE
OIlpe/ie]ICHUs] aHTUOKCUJAHTHBIX CcBOMCTB mo Metony ABTS, moaroroBke mpod
JUIS BBICOKO3(PEKTUBHON JKUKOCTHON Xpomarorpaduu U Macc-CIIeKTPOMETPHH,
a TakKe B HUHTEpIpeTalud U oOpabOTKe NOJY4YEHHBIX JaHHBIX. OCHOBHBIE
pe3yJbTaThl CTAXKUPOBKHU BKItoUanu npopeaeHue FTIR-anamuza obpasioB rpszei,
Ipolecc JEMUHEPAIN3ALNY, a TAK)KE DKCTPAKLUIO U aHAJIU3 JIUIHJIOB.
HuccepraninonHass pabora sBISE€TCd aKTyalbHOHM, oOJajaeT Hay4HOU
HOBU3HOW U MMEET KaK TEOPETUUYECKOE, TaK U MPAKTUYECKOE 3HAUCHHE. Y YUThIBAs
BBIILIEU3JIO)KEHHOE, CUMTAl0, YTO COMCKaTeslb AKUM)XaHOBa Xagusa 0e3yCIOBHO
3acly’KUBaeT TPUCYKJICHUS YYEHOUW cTereHn aokTopa ¢umocodmu (PhD) mo
cnermanbHoct  8D05301 - «Xumusa», a e€ nguccepTalsi MOXET OBITh
Ipe/iCTaB/IeHa K 3alllUTE B COOTBETCTBYIOIIEM JUCCEPTALIMOHHOM COBETE.

3apyOekHbIN HAyYHBI KOHCYJIBTAHT,
npod. ap xadb.
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YHuBepcuteT uMeHU Ajtlama MulikeBuya,
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