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of foreign scientific consultant for the dissertation of a doctoral student
Maksat Risbekovich Toyshimanov on the topic
«Improvement of the method of assessing the quality and authenticity of vegetable
oils from the fatty acid composition by gas chromatography with mass spectrometric
detection>, submitted for the scientific degree of Doctor of Philosophy (PhD) for speciality
8D07501 «Standardization and certification».

The dissertation topic is undeniably relevant as it addresses the contemporary
requirements for assessing the quality and safety of food products. The doctoral
candidate has conducted extensive research, analysing regulatory documents about
the fatty acid composition of vegetable oils and raw materials (oilseed) produced in
Kazakhstan. The method of capillary gas chromatography with flame ionisation
detection (GC-FID) has been established as the primary tool for monitoring the fatty
acid composition of vegetable oils and raw materials in the country.

The necessity of improving the capillary GC method for assessing the
authenticity of vegetable oils based on their fatty acid composition has been
substantiated. The conditions for gas chromatography-mass spectrometry-mass
spectrometry (GC-MS/MS) analysis of fatty acid methyl esters have been developed
as an additional identification method. The application of the developed and
validated GC-MS/MS method in routine analysis of vegetable oils and raw materials
will contribute to enhancing the reliability of the method and detecting adulterated
oil-containing food products. Timely monitoring of food products helps prevent their
negative impact on public health.

An alternative sample preparation method has been proposed. It uses a
BF3/methanol mixture for oil esterification followed by re-extraction of the
derivatisation products in n-hexane. This enhances the efficiency of esterification,
especially for oil samples with high triglyceride content.

The doctoral candidate has conducted monitoring and comparative analysis of
the composition of seven vegetable oils produced in Kazakhstan, obtaining a large
volume of statistical data that allowed for optimising fatty acid content ranges in
Kazakhstani vegetable oils. A comparative analysis of the fatty acid composition of
domestic vegetable oils with national and international standards has confirmed
their export suitability and attractiveness. In processing the obtained data, the
doctoral candidate used chemometric multivariate analysis tools (principal
component analysis - PCA and cluster analysis - CA), which allowed for the
identification and proof of differences between the analysed vegetable oil samples.

I believe that the doctoral candidate has carried out a significant amount of
work, the results of which should find practical application in the form of official
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approval of the developed method for determining the quantitative content of fatty
acids in vegetable oils and their raw materials using capillary GC-MS/MS and
subsequent supplementation of the state standard with this method.

While performing the dissertation, the author has demonstrated himself as an
inventive experimenter with modern research tools. The dissertation is written in
Russian, which caused some difficulties in its formatting (the doctoral candidate is
not a native speaker).

Given the high relevance of the chosen research topic, the thorough analysis of 238
regulatory documents and literary sources, and the substantial amount of experimental data
presented in detail across 93 pages of the main text, illustrated by 22 tables and 22 figures, as
well as the well-founded scientific conclusions, | recommend the dissertation of doctoral
student Maksat Rysbekovich Toishimanov on the topic «Improvement of the method of
assessing the quality and authenticity of vegetable oils from the fatty acid
composition by gas chromatography with mass spectrometric detection» for the
defence of the scientific degree of Doctor of Philosophy (PhD) in the speciality 8D07501
«Standardization and Certification».

Foreign scientific consultant,

Senior scientific associate of

Ukrainian Laboratory of Quality

and Safety of Agricultural Products

of The National University of Life

and Environmental Sciences of Ukraine, PhD

I confirm the signature of Yuri BARANOV

Director of Ukrainian Laboratory of <
and Safety of Agricultural Products
of The National University of Life

and Environmental Sciences of Ukra
Doctor of Science (Biology),
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OT3bIB

MHOCTPAHHOr0 Hay4YyHOro KOHCY/bTaHTa Ha AMccepTaymio 4oKTopaHTa MakcaTa Puc6ekoBuya
ToliwMmMaHoBa Ha TeMY «Y COBEpPLUEHCTBOBaHWe MeTofa OLEeHKN KavyecTBa M NOA/TIMHHOCTM
PacTUTENbHbIX Maces Mo >XUPHOKMCIOTHOMY COCTAaBY MeTOJ0M rasoBoOi xpomaTtorpaguu ¢ Macc-
CMEeKTPOMETPUUECKUM AeTEKTUPOBAHUEM», NPEACTAB/IEHHYIO HA COMCKaHWe YUYeHOI CTENEHUN AOKTOpa
tunocogpun (PhD) no cneymansHocTn 8D07501 «CTaHfapTu3aLms nu cepTumnkaLmua».

Tema guccepTayuu, HECOMHEHHO, aKTyasbHa, MOCKOJIbKY 3aTparnBaeT COBPEMEHHbIe TpeGoBaHNS K
OLeHKe KayecTBa 1 6e30MacHOCTU NULLEBOM NpoayKuun. JLOKTOPaHTOM NPOBEAEHO 06LWMPHOE

nccnefoBaHue, aHann3 HOPMaTUBHOM LOKYMEHTALMMW MO XXUPHOKUCIOTHOMY COCTaBY PacTUTE/bHbIX
Maces ¥ Cbipbsi (MAaC/IMYHOFO CEMEHU), NPOU3BOANMbIX B KasaxcTaHe. MeTof KanuanspHoii rasoBoi
XpomaTtorpagpum ¢ naaMeHHO-MOHM3aUNOHHbLIM AeTeKTUpoBaHueM (GC-FID) yCcTaHOBMEH B KaUYeCTBe

OCHOBHOI0 MHCTPYMEHTA ANl MOHUTOPUHIA XXUPHOKMUCIOTHOFO COCTaBa PaCcTUTE/IbHbIX MAaces U Cbipbs B
cTpaHe.

O6ocHOBaHa HE06XOAMMOCTbL COBEPLUEHCTBOBAHMA MeTOAa KanunnspHoi X ana OLeHKW NOAMHHOCTY
pacTUTeNbHbIX Macen No UX XXUPHOKMUCIOTHOMY cocTaBy. PaspaboTaHbl yCN0BUS Fa30Bol
xpomatorpagun-macc-cnekrpometpun (FX-MC/MC) gns aHanmsa MeTUN0BbLIX 3UPOB XXUPHBIX KUCOT
KaK 4OMNONHUTENbHOIO MeToAa uaeHTudukaunn. NMpmumeHeHme pa3paboTaHHOIO U aTTeCTOBAHHOTO
meTtoga M'X-MC/MC B pyTMHHOM aHann3e pacTUTENbHbIX Macen u cbipbsi 6yaeT cnocobcTBOBaThL
MOBbLILUEHWIO HAJEXHOCTU METO/A U BbISB/IEHWNIO Mac/loCo4epXalynxX npogyKToB NUTaHns, He
COOTBETCTBYOWMX TpeboBaHNAM. CBOEBPEMEHHbI MOHUTOPWHT NULLEBON NPOAYKLMM NO3BONSET
NnpefoTBPaTUTL €€ HEraTUBHOE B/IMSHME Ha 340POBbLE HACeNIeHUS.

MpeanoxeH anbTepHaTMBHbLIA MeTOA4 NOAFOTOBKM Npob. OH ucnonb3yeT cmecb a BF3/metaHon ans
aTepupmKauum HeTn ¢ NOCNeAYIOLLEA peaKCTpaKLMed NPOAYKTOB AepuBaTun3aLy B H-rekcaHe. 310

MOBbILIAET 3PPEKTUBHOCTb 3TepUPUKaLnmn, ocobeHHO ANf 06pa3L 0B HE(TM C BbICOKUM COAepXaHUem
TPUTNNLEPULOB.

[,0KTOpaHT MPOBEN MOHUTOPWHT U CPaBHUTENbHbIW aHANN3 cOCTaBa CEMU PacTUTENbHbIX Macen,
Mpou3BOAUMbIX B KasaxcTaHe, Mofy4nB 60/bLION 06BEM CTATUCTUUYECKNUX AaHHbIX, MO3BOMMBLLMNX
ONTVMU3UPOBATbL AMana3oHbl COAEPXAHWSA XXNPHbIX KUC/OT B Ka3aXCTAHCKMX PaCTUTENIbHBIX Mac/ax.
CpaBHUTENbHBIA aHaM3 XXUPHOKMCNOTHOFO COCTaBa OTEYECTBEHHbIX PACTUTE/IbHbIX Macen ¢
HaLMOHANIbHLIMU U MEXAYHAPOAHbIMU CTaHAapTaMW NOATBEPANUI UX 3KCMOPTHYIO MPUFOAHOCTL U
npuBAeKaTeNbHOCTb. Mpy 06paBoTKe MOMYUYEHHbIX faHHbIX AOKTOPAHT UCMO/b30BaNa MHCTPYMEHTI
XEMOMETPUYECKOTO MHOFOMEPHOTO aHann3a (aHanu3 rnaBHbIX KOMMNOHEHT - PCA U1 KnacTepHbIil aHanus -

KA), UTo N03BOMIMIO BbISBUTb U 0KA3aTb Pa3nuuuns Mexay aHanusupyemsiMu 06pasiaMm pacTUTebHbIX
Macer.
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CuuTaro, YTO JOKTOPAHTOM BbIMOJ/IHEH 3HAYUTENbHbIA 06bEM pPaboThbl, pe3yibTaTbl KOTOPOW AO/MKHbI
HaliTM NpakTW4yecKoe NPUMEHEHUe B BUAE ODULMANLHOTO YTBEPXKAEHUS pa3paboTaHHON MeTOAUKM
onpefeneHns KONMUYecTBEHHOTO COAEPXKaHWs XMUPHbIX KUCOT B PaCTUTENbHbIX Macnax U Ux Cbipbe

meTofoM KanunnapHoi FX-MC/MC v nocnefytowero 4OMNO/HEHMSA FOCYAapCTBEHHOTO CTaH4apTa aTUM
METOA0M.

Mpy BbINOMHEHMM AUccepTaLMm aBTop NposBMA cebs Kak M3obpeTaTesibHbI 3KCNepuMeHTaTop,
o6nafaloLnii COBPEMEHHbIMU UCCNeA0BATENLCKUMMN UHCTPYMEHTaMu. JuccepTanmsa HanucaHa Ha
PYCCKOM A3bIKe, YTO BbI3Ba/I0 HEKOTOPbIe TPYAHOCTM NpY ee 0ODOPMIEHUMN (LOKTOPAHT He ABNAETCA
HOCUTENEM fA3blKa).

YunTbiBast BbICOKYH aKTyanbHOCTb BbIOPAHHON TeMbl UCCNef0BaHNA, TWaTe/bHbIA aHanns3 238
HOPMAaTMBHbIX JOKYMEHTOB W NUTePaTypHbIX NCTOYHUKOB, 3HAYNTESbHbIA 06bEM 3KCNEPUMEHTANbHbIX
JaHHbIX, NOAPOBHO M3M0XEHHbIX Ha 93 CTpaHMLaX OCHOBHOIO TEKCTa, UIMHOCTPUPOBAHHbIX 22
Tabnuuamm u 22 pucyHkKamu, a TakxKe apryMeHTUPOBaHHbIE Hay4Hble BbiBOAbI, PEKOMEHAYI0
fauccepTtaumio goktopaHTa TowmMmaHoBa Makcata Poic6ekoBUYa Ha TeMy «Y COBepLUEHCTBOBaHMe
MeTOJa OLEHKN KayecTBa M NMOL/IMHHOCTU PacTUTENIbHbIX Maces Mo XXMPHOKUCIOTHOMY cocTaBy
METOLOM ra3oBOi xpomaTorpaum ¢ Macc-CNeEKTPOMETPUYECKUM [JeTEKTUPOBaHNEM» K 3alluTe Ha
COMCKaHMWe y4eHon cteneHn goktopa gunocogpum (PhD) no cneynanbHocTn 8D07501 «CTaHaapTu3auus
N cepTuduKaLmsa».

3apy6eXxxHbI Hay4YHbI KOHCY/IbTAHT, CTAPLUNA HaYYHbIA COTPYAHUK

Y KpanHcKoi nabopaTtopun KayecTBa 1 6€30MacHOCTM CeIbCKOX03AMCTBEHHOM

npoayKumm HaumMoHanbHOro yHMBepcmMTeTa 6MopecypcoB U NpMpPOLONOob30BaHUSA

YKpauHsbl, [JOKTop unocogumn FKOpuin BAPAHOB

Mognucek KOpua BAPAHOBA noaTtsepxjato

OunpekTop

nabopaTopmmn KayecTBa U 6€30MacHOCTM Ce/IbCKOXO3SANCTBEHHOW

npoaykKuuMn HaunoHanbHOro yHUBepcuTeTa 6mopecypcoB 1 NPUPOA0NoIbL30BaHNSA

YKpauHsl,

JokTop Hayk (6uonorus), npogeccop BaneHTMHa KopHUEHKO
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