Doctoral Dissertation Review

To the Dissertation Committee,

As the intemational scientific supervisor of Marat Muratkhan, [ am honored to provide my
evaluation of his doctoral dissertation entitled “Development of Biodegradable Starch-Based Film
Materials for Food Preservation."

I have been working with Marat for almost nine years in the field of starch science and
biodegradable films. Throughout this collaboration, I have witnessed his transformation from a
talented young scientist into a recognized senior researcher with strong intemational authority in
starch modification and starch-based biodegradable film technologies. His reputation is confirmed
not only by his role as Associate Editor of the Scopus-indexed jounal Food & Nutrition, but also
by his standing as a senior and authoritative reviewer for nearly ten Scopus Q1 joumals in this
research field. This demonstrates the high level of trust placed in his expertise by the global
scientific community.

Marat’s dissertation is an outstanding work, marked by originality, scientific rigor, and
practical significance. It investigates starches from multiple Kazakhstani sources, applies dry-heat
physical modification,and develops edible films enriched with chitosan and glycerol. The research
thoroughly covers physicochemical, mechanical, structural, microbiological, antioxidant, and
antimicrobial properties, while also evaluating food safety compliance, preservation effectiveness
for meat and fish, and industrial-scale feasibility. The preparation of normative-technical
documentation further shows its readiness for practical use in the food industry.

The work is of clear scientific novelty, addressing pressing global challenges such as plastic
waste reduction, food safety, and sustainable packaging. It is comprehensive, methodologically
sound, and strongly supported by publications in highly ranked intemational joumnals, as well as
conference presentations at leading scientific forums.

Based on my long-term collaboration with Marat Muratkhan and a thorough assessment of
his dissertation, I can affirm that he has established himself as one of the leading young researchers
worldwide in starch-based biodegradable films. His achievements significantly surpass the usual
expectations of a PhD candidate, and I strongly recommend awarding him the PhD degree.

Sincerely,

Professor Wenhao Li

Doctor of Food Sciences
Intemational Scientific Supervisor
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JokTopabik Aucceprauusira nixip

JuccepTanuaanIik Kenecxe,

Myparxan MapatTeit «Tavax onimdepiniy caxmay mepszimin ysapmy ywin xpaxuar
nezizindezi  OuobIObIpaiimuin  MIEHKQINK,  Mamepuaidst  a3ipiey»  ATTH  JIOKTOPABIK

ANCCEPTAIMACHINA XANBIKAPATHIK FHUIBIMH xeTekuli perinae mikip Ginaipy Men ywmin ynxen
KYpMeT.

Men Mapamen xpaxman FeUIBIMB MCH GHOBLUILIPANITLIH MUICHKAIAP CANACKIHAA TOTHLI3
XBUIFA XKYBIK XKYMBIC icTen keaeMid. OChl yakuIT apaibifbiiia OHBH AAPHIHAB XKAC FANLIMHAH
KPaXMal MOAHQHKAILHACH MCH KpaxMan Herisinaeri GHOBUILIPAN TN MICHKANAD TEXHONOrHACH
canachiHaa Xanelkapanklk Oexenre we TaHeiMan ara 3eprreymire Aeitinri xacibu ocyin
Gaitxansiv. Ommin Geaeni Food & Nutrition atTel Scopus-Ka HMHACKCTENTeH KypPHAUIBH
PeaaKTOPALIN OPBIHGACApDI PeTiHAeri KLI3METIMEH, COHAAM-AK OCH CANANAFLI OHFA KYEIK SCOpUS
Q! xypsanmnaa Genenni capanmsi perinae TaHBUTYBIMEH zaaciuieneni. Byn Maparran
wahaHAKK FBUTBIMH KayBIMIACTHIKTArs! JKOFaphl CCHIM AcHreitin xopeereni.

MapatThii AHCCCPTAUMACH TYNHYCKATHINBIMEH, FBUILIMH  KATAH/IBIFBIMEH JKOHE
MPAKTHKANHLIK MAHLI3ABUILITBIMCH epexmencHeai. On Kasaxcranumin aprypai kpaxman xesaepi
3eprTen, ONapAbl Kyprak-XeutyMeH G(uiMkannk Moauduxaumusnay SRicTepin xoagamsim,
XHTO3aH MCH ITHUCPHH KOCHUINAH Taramra Xapam/bl IUicHkanap asipaeli. 3eprrey xymsichl
GH3HKA-XHMHATBIK, MCXAHHKATHIK, KYPLUTBIMABIK, MHKPOOHONOrHANBIK, AHTHOKCHAAHTTHIK
KIHC AHTHMHKPOOTBIK KACHCTTEpAi XaH-KAKTHl KAMTHIN KaHa Koiimail, Taram Kayinciaairi
TananTapuiHa cofikectirii, er nen Gannlk ymiH cakray THIMALNNH XoHE OHepkaCiNTIK
Aewreiineri xoanaHy MyMKiHAirin ae Garanaiian. HopMaTHBTIK-TEXHHKAIBIK KyKaTTaMaHBIH
RafilHaANys OHBIH TaraM OHEpKaCiGiHAe NPAaKTHKANLIK KOUIAHYFa TONLIKTAll 23ip exewmirin
xepcereni.

Byn XyMBICTBIH FRUIBIMH JKAHANLIFB! AfKBIH, O MIACTHK KANALIKTApHIH a3aiiTy, a3bik-
Tymik Kayincismiri xoHe TypaKTml KanTaMa CHAKTH kahamasik Macenenepai wewnyre
Garurranran. JKymbic Kkemenai, aaicTeMmenix TyprsuzaH MuKTH, Gezenni  Xansikapansik
XYPHANAAPAArS! XKAPHAUTAHBIMAAPMEH XKAKCHI T/1CJLACHICH.

Myparxan Maparnen y3ax Mep3iMai FHUIBIMH  OPINITECTINMHIN  XoHE OHBIH
AHCCCPTALMACHH MYKHST TA/IAYBIMHBIH HEri3ine, OHBH KpaxMan Herisinaeri GHosuasipaiiTsin
naenxanap GofisiHia anemaeri XeTeKmi xac 3eprreyminepain Gipi perinae KansmrracKaHbH
ceniMai Typae aftta anamsin. Onsii xericrikrepi PhD noxTopanTeina KoilbunaTsiH TanantapaaH
auiexafina xoraphl, COHABIKTAH MeH oraH ¢uaocodus AOKTOpH Adpexecin Gepyai wmn
KYPCKTCH YCHIHAMBIH.

I3ri nuernen,
ITpodeccop Wenhao Li

ASBIK-TYNNK FBUIBIMAAPLIHBIN AOKTOPHI
Xanukapanuix rbUTHIMH XKeTeKui
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04 xupkyflex 2025 wumam. Men, Kasakcran PecriyGankacs Axmona oGasicus
Kocwnl Kanacuinmn worapuycs HxGacsa AnnGuna [Opueswara 2007 xninrm 21
xapawanars 0001003 auuensnann Kasaxcran PecnyGankacunsing Xanskka KyKaIKTHIK
KOMCKTI YilHMAACTHIPY XOHE 3aHrepAiK KMIMET KopeeTyai yHsiMaacTuipy Kommreri
Gepren. Kasakcran PecnyGaukachiHun  Oainter MHHMCTPAINE OCH  KouipMeHiH
AYPHICTHIBIH KYKATTHIH TYNHYCKACKHMeH Kyanauasipesin. Conrsitapsitiia ewripynep,
TONHIKTHpYAap, CHILIAFAH cO3ACP Hemece Gacka Aa aHMKTAIMaraH TY3CTY/ICp HeMece
xannait aa Gip epexmenikrep Goaran xox.
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