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REVIEW BY A FOREIGN SCIENTIFIC ADVISOR

of the dissertation by Moldir Kauymbayeva entitled “Veterinary and Sanitary
Assessment of Broiler Meat While Using Non-Traditional Feed Additive «Shungikusy,
submitted for the degree of Doctor of Philosophy (PhD) in the educational program
8D09102 — Veterinary Sanitation

Substantition of the relevance of the work performed, its significance for
modern science and practice. The development and introduction of biologically active
feed additives based on natural minerals play an important role in veterinary sanitation and
poultry production. The use of natural mineral additives, such as shungite, may improve
feed utilization efficiency, support poultry growth and health, reduce the accumulation of
toxic substances in the body, and enhance the quality and safety of broiler products.

The main scientific and methodological provisions. In Kazakhstan, where the
environmental and veterinary safety of food products is becoming increasingly important,
studying the effects of shungite on broiler meat quality is highly relevant. The use of this
mineral may reduce the need for synthetic feed additives, which is consistent with current
trends in organic agriculture and environmentally sustainable poultry production.

Furthermore, considering the need for the rational use of mineral resources and the
development of innovative poultry-feeding technologies, research aimed at assessing the
veterinary and sanitary characteristics of products obtained from broilers fed diets
supplemented with shungite is of both scientific and considerable practical importance.

Scientific results obtained by the doctoral student and their validity. For the first
time, a comprehensive veterinary and sanitary assessment of broiler products obtained
from birds fed diets supplemented with shungite was carried out. A positive effect of the
additive on broiler productivity was established, including:

— increased live weight and average daily weight gain;

— improved slaughter performance and meat productivity, including increased
breast and thigh muscle yields and improved marketability of the carcasses;

— positive changes in the hematological parameters of broiler blood, including
increased hemoglobin concentration and erythrocyte count, indicating an improvement in
the physiological status of the birds;

— improved chemical composition of the meat, including increased calcium,
magnesium, iron, and phosphorus contents, which enhanced its nutritional value;

— reduced residual heavy metal contents due to the adsorption properties of
shungite, thereby contributing to the safety of the final product.

In addition, the amino acid and fatty acid profiles of broiler meat were investigated,
and the results demonstrated an improvement in its nutritional properties. These findings



supplement the existing body of scientific evidence regarding the use of natural minerals
in livestock and poultry feeding and open up new directions for further research.

Structural and substantive integrity of the dissertation. The dissertation is
characterized by structural coherence, logical consistency, and a clear relationship between
its aim, objectives, research methods, results, conclusions, and practical recommendations.
The experimental results are presented systematically and are supported by appropriate
analytical and statistical methods.

The research results were implemented at the farms of TSS Group LLP, as confirmed
by the relevant implementation report. The practical application of the findings makes it
possible to recommend shungite as a feed additive for improving broiler productivity and
the quality and safety of the final product.

The research results may also be used in the development of veterinary standards and
regulations governing the use of natural minerals in poultry feed. The dissertation materials
have been incorporated into the educational process of the Department of Veterinary and
Sanitary Expertise and Hygiene at the Kazakh National Agrarian Research University,
thereby contributing to the training of qualified specialists in veterinary sanitation.

The findings may be applied at poultry farms to improve the efficiency of broiler
meat production. Thus, the use of shungite contributes to the development of
environmentally sustainable poultry production and the production of broiler meat with
high nutritional and biological value. This is particularly important in the context of the
global trend towards the production of safe and natural food products.

Personal contribution of the doctoral student to the research. The research was
conducted at a high scientific and methodological level. During the experimental work, the
doctoral student independently studied the effects of different concentrations of shungite
(3% and 5%) on broiler productivity and performed the following activities:

— conducted hematological analyses to assess the main indicators of the
physiological status of the birds;

— assessed the chemical composition of broiler meat using spectrometric methods;

— studied the mineral and amino acid composition of the meat to assess its
nutritional value;

— conducted morphohistological examinations of broiler muscle and liver tissues to
assess the effects of shungite on the internal organs of the birds;

— determined residual heavy metal contents in the final product, thereby confirming
the safety of the mineral additive.

The use of modern analytical methods ensured the accuracy and reliability of the data
obtained. A properly designed experiment, including control and experimental groups,
together with appropriate statistical analysis, made it possible to minimize experimental
errors and obtain objective results.

Research competence of the doctoral student and mastery of scientific research
methods. The dissertation is distinguished by clarity of presentation, logical consistency,
and depth of analysis. All the results are thoroughly analyzed, presented in tables, graphs,
and photographs, and compared with findings from other studies, which supports their
scientific validity.

The principal findings of the dissertation have been published in four scientific
articles, three of which appeared in journals indexed in the international Scopus database.



Conclusion. The dissertation by Moldir Kauymbayeva meets the requirements
established for dissertations submitted for the degree of Doctor of Philosophy (PhD). The
doctoral student has conducted comprehensive research, the results of which are of both
theoretical and practical significance.

The dissertation deserves a positive evaluation, and its author, Moldir Kauymbayeva,
is recommended for the award of the degree of Doctor of Philosophy (PhD) in the
educational program 8D09102 — Veterinary Sanitation.

Foreign Scientific Advisor:

Doctor of Chemical Sciences,
Professor Bozena Lozowicka
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" Kaysim6aeBa Mennipain 8D09102 — «BerepuHapusiblk caHutapus» OiniM Gepy
6araapiamacel GoibiHina punocodus nokrops! (PhD) nopexecid amy YIIiH YCBIHBUIFAH
«llyaruKyc» a9cTypiik eMec a3bIKTBIK KOCTachlH KOJNJAaHFaH Keszeri Opoiinep eTiH
BETEPHHAPHSIBIK-CAHUTAPUSIIBIK Oarasay» TaKbIpbIOBIHAAFbl AMCCEPTALUACHIHA

HIETEJAIK FbIJIBIMUA KEHECIITHIH, ITIKIPI

OpbIHAAJIFAH JKYMBICTBIH 63eKTLTIriHIH Heri3aemMeci, OHbIH Ka3ipri FbLIbIM MEH
NpaKTHKA YIIiH MaHbI3ALUIbIFBL. TabWFM MUHepanjap Herizinae OHONOTHANIBIK
GenceHni a3bIKTBIK KOCMaiapibl a3ipiiey »OHE OHJIIpICKe EHri3y BETEPUHApHUSAIIBIK
CaHMTApMs MEH KYC IIapyallblIBIFBIHIA MaHbI3/(bl pel aTkapa/pl. LLlyHruT CHAKTEI TaOUFH
MUHEPAJIbI Kocaaap/bl KOJIaHy a3bIKThI MaiiajaHy THiIMALIINH apTThIpyFa, KYCTap/IbiH
oCyi MeH JIeHCayJIBIK JKaFIaiibIH JKaKcapTyFa, Olap/blH ar3aChiHIarbl YBITThI 3aTTap/bIH
MeJIIIepiH TOMEHJAETyre, COHaii-ak Gpoinep eHIMAEpiHiH camachl MeH Kayinciairin
apTTBIPyFa bIKMAJ €Tyl MYMKIiH.

Herisri FelIbIMH-21icTeMenik Karuaanap. Ka3akcranaa a3blK-TYliK @HIMEpiHiH
5KONOTHSIIBIK )KOHE BETEPUHAPHUANIBIK KayilCi3AiriHe KOWbLUIATHIH TaJIaNTapbIH KYIIEOiHe
GaiiIaHBICThl LIYHTUTTIH Opoiisiep eTiHiH canachblHa acepiH 3epTTey ©3eKTi Macesie 60k
TabplIaabl. Byl MMHepanabl KOJJaHy CUHTETHUKAJIBIK asbIKTHIK KOcmanapra JereH
KaKETTiNIKTI a3aiiTyra MyMKiHJiK Oepelli ’aHe OpraHMKaJIbIK aybll IIapyallblIbIiFbl MCH
5KONOTHSIBIK TYPFBIIAH OPHBIKTHI KYC [IapyamibUIbIFBIH JaMBITY IbIH Ka3ipri ypaicrepine
colikec Kenesi.

CoHBIMEH KaTap, MUHEPaIIBIK PeCypCTapbl YThIM/BI NakaanaHy XKOHE KyCTap/bl
a3bIKTAHABIPYABIH WHHOBALMSAJIBIK TEXHOJOTUSAJAPBIH JaMbITY KaXKETTLIIrH €ecKepe
OTBIPBIN, pAlMOHbIHA LIYHTWT EHri3iireH OpoiiiepiepieH anblHFaH OHIMIEPAiH
BETEPHHAPHAIIBIK-CAHUTAPHUSIBIK  KOPCETKIIUTepiH Oaranayra OarbITTanfaH 3eprrey
FBIIBIMH 9pi eNeyJIi MPaKTHKAJIBIK MaHBI3Fa HE.

JIOKTOPAHTTBIH AJFaH FHUIBIMH HITHKeJIEPi 2KIHe 01ap/AbIH Heri3aitiri. Asram
peT palMOHBIHA IMYHTMT KOCHUIFAH OpoiiiiepiepaeH alblHFaH OHiMJepre KeueHi
BETEPUHAPUANIBIK-CAHUTAPHSIBIK ~ Oaranay — Kyprisinai.  ASBIKTBIK ~ KOCHaHBIH
OpoiinepnepaiH OHIMAILTIriHE OH acepi aHBIKTaNI/Ibl, aTaln alTKaHaa:

— Opoiinepnepin Tipiiieil caiMarsl MEH opTaiia TOYJIKTIiK cajMaK eciMi apTThl;

— COMBIC KOPCETKIIUTEPI MEH €T OHIMALNIr )KaKcap/bl, OHBIH iIIiHAE TOC XKIHE CaH
OYJIIBIKETTEPiHiH IIBIFBIMBI MEH YIlaNap/blH TayapJiblK canachl apTThl;

— Opoiiiep KaHBIHBIH TEeMaTONOTHSUIBIK KOPCETKIIITepiHAe OH  ©3repicTep
AHBIKTAIbI, OHBIH iliHIe reMOrJo0WH KOHLEHTPALHUACH MEH SPUTPOLMTTEDP CaHBIHBIH
KOFapbLIaybl KYCTapIblH ()H3HOOTHSIBIK XKaF/iailbIHBIH JKaKCapFaHbIH KOPCETTI;



— CTTiH XMMHAJIBIK Kypambl XaKcaphll, Kajiblyil, MarHui, Temip xoHe hocdop
Metiepi apTTel, 6yJ1 OHBIH TaFaM/IbIK KYHABUIBIFBIHBIH KOFAphITaybIHA BIKITAN eTTi;

— WIYHTUTTIH a1copOUMANBIK KACHETTEPiHiH dCepiHeH aybIp METaNIap IbIH KaJIbIK
MeJepi TOMEH/eN, NaiblH OHIMHIH Kayinci3airi apTTl.

ConbiMeH Katap, 6poiiniep eTiHiH aMUHKBILIKBUIABIK KoHE MAaHKBIIKBUIIBIK KYPaMbl
3€PTTENIl, OHbIH TaFaM/IbIK KACHETTEPiHiH )KaKCcapFaHbl aHBIKTANIbl. ATIBIHFaH HOTHIKENep
aypll  IIAapyallbUIbIFBl  JKaHyapjiapbl MEH KYCTapAbl asbIKTaHAbpyJa TabuFu
MHHepajap/bl Naianany MYMKiHAIr Typassl FBUIBIMH J€PEKTEPi TOJIBIKTBIPHIM, OaH
api 3epTTey XKYPri3yAiH aHa GarbITTapblH alKbIHAANIBI.

- JlnccepTauusiHbIH KYPBLILIMIBIK JK9HE MAa3MYH/IBIK TYTACTBIFBL. JluccepTarus
KYPBUIBIM/IBIK ~ TYTAaCTBIFBIMEH, Ma3MYHBIHBIH JIOTHKAIBIK Ca0aKTaCTBIFBIMEH IKOHE
3epTTEyliH MaKcaThkl, MiHIETTepi, oicTepi, HOTHXenepi, KOPHITHBIHABIIAPH MeH
MPaKTUKANBIK YCBIHBIMAAPBIHBIH ©3apa COMKECTINIMEH CHMaTTanajibl. DKCIEPUMEHTTIK
3epTTey HOTHIKEJIEPi XKyHeni Typae YChIHBUIBIIN, THICTI TaaJaMalbIK KOHE CTATHCTHKAJIBIK
9NlICTEpMEH Heri3/Ie/reH.

3eprrey HoTHXKeNepi THiCTi eHri3y akrinepimen pactanran « TSS Groupy XILIC-HiK
LapyaIublIbIFBIHBIH OHAIPICTIK KbI3METiHE €HIi311Ai. AJIbIHFAH HOTHXKENEP i NPaKTHKaAa
KoJijaHy OpoinepnepAiH ©HIMALNIrH, coHjal-ak [aiiblH OHIMHIH camacel MeH
KayiNCi3Airin apTTeIpy YIIiH LIYHMMTTi a3BIKTBIK KOCMa PETiHAE YCHIHYFAa MYMKIiHZIIK
Oepeni.

CoHbIMEH Karap, 3epTTey HOTHXKENEPiH KYC a3bIFbiHAA TaOWFU MHHEpaIaapibl
KOJIJaHyIbl PETTEHTIH BETEPUHAPUANBIK CTaHAAPTTAP MEH HOPMATHBTIK KyXKaTTap/bl
asipiey Kkesinze makimanamyra Gomagel. [lucceprauust matepuaniapsl Kasak yaTTHIK
arpapJelK 3epTTey yHMBEPCHTETiHIH BeTeprHapusIbIK-CaHUTAPHUSIIBIK capanTama >KoHe
rUrueHa KageapackiHblH OKy yaepiciHe eHrisinai. Byn BerepuHapusnbik caHuTapus
canacelH/a OUTIKTI MamMaHJap AasipiiayFa BIKNal eTeji.

AINBIHFAH HOTHXKENEpAi KyC INapyallbUIBIKTapblHAa Opoiiiep eTiH eHipy
THIMALIINH apTThIPy MaKcaThlHa Maiiananyra Gonaasl. Ockiaifia, IyHIUTTI KOJIaHy
OKOJIOTUATIBIK TYPFbIaH OPHBIKTBI KYC LIApyallbUIbIFbIH JaMbITYFa )OHE TaraMIbIK opi
OMOMOrHsIBIK KYH/BUIBIFBI JKOFaphl Opoiinep eTiH eHaipyre biknan erei. Byn kayincis
KOHE TaOWFM a3bIK-TYNIK eHiMAepiH eHuipyre OarbiTranran >xahauabik ypaictep
)KarJaibIH/Ia aca MaHbI3/IbL.

JIOKTOPaHTTBIH 3epTTey KYMBICHIHA KOCKAH JKeKe yJeci. 3epTTey >KYMBICHI
KOFaphl FBUIBIMH-OICTEMENIK JEHre#iie OpBIHIAIFaH. DKCIEPUMEHTTIK KyMBICTap
OapbICBIHIA IOKTOPAHT LIYHTUTTIiH 9pTYpli Meepnepinin (3 xaHe 5%) Gpoiinepaepain
eHIMAiNirine acepiH o3 GeTiHle 3epTTer, MbIHAAal JKYMBICTap/Ibl OPLIHIAFaH:

— KYCTapIplH (QU3HOJOrUANBIK JKaFJIalbIHBIH Herisri KepceTkimTepin 6Garanay
MaKCaTbIH/Ia KaHFa reMaToJIOTUANIBIK Tajlay XKYpri3rex;

— CIEKTPOMETPHUSIBIK OMIICTEp apKblIbl Opoiiiep eTiHIH XHUMHUSIBIK KypaMblH
OaranaraH;

— CTTiH TaraM/IblK KYHJIBUIBIFBIH Oarajay YIIiH OHBIH MMHEpalIBIK JKOHE
AMHUHKBILIKBLIBIK KYPaMbIH 3€PTTETEH; ,

— WIYHTUTTIH  KYCTapAblH ilIKi ar3amapblHa ocepin Garanay MakcaThIHAa
Opofinepnepain  OymmblkerT TiHi MeH GaybIpbiHa MOPQOrMCTONOTHANEIK 3€pTTEy
XKYpri3reH;



— naiiblH eHiMZeri ayblp MeTaNAapblH KalblK MOJIIEpiH aHBIKTal, MAHEpa/bl
KOCTIaHbl KOJIJaHy AbIH Kayinci3AiriH pacTaraH.

3amMaHayM TajJamalblK ONiCTepAi KOJJaHy ajlblHFaH JepEKTepAiH IMAIri MeH
CeHiMIiNIrin KaMTamach3 eTTi. bakpuiay xoHe TOKipubeniK TonTapAsl KaMTUTBIH AYPbIC
YIBIMIACTHIPBUIFAH 9KCTIEPUMEHTTIK JKOCTIap MEH HOTHWIKEJEP/i THICTi CTaTHCTHKANBIK
oHJIey Toxipubenik KaTenepi GapbiHIua asalTyra XoHE OOBEKTHUBTI HOTHIKEJEp allyFa
MYMKiH/iK Gepai.

JIOKTOPAHTTHIH 3ePTTEYIIiTIK Ky3bIPETTIIIr K9HE FHLIBIMH-3€PTTEY anicTepiH
MeHrepy AeHreiii. {uccepTauys MaTepraibiH OasHAAITy alKbIHABLIBIFBIMEH, TOTHKAIBIK
Gipi3ainiriMeH >koHe JKYpri3iireH Tajjay/blH TepeH/iriMeH epeKIueeHel. AJIbIHFaH
HOTHIKENEp JKAH-KAKThl TaJJAHBIN, KecTesep, rpapukrep MeH dorocyperTep TYpiHzE
YCHIHBUTFAH oHe 0acKa 3epTTeyNep/liH /epeKTepiMEH CallbiCThIPbUIFAH. Byn onapasiH
' FBUIBIMM HETI31IIrH pacTaisl.

JluccepTalMAHBIH HETi3ri HOTHKEIEpi TOPT FBUIBIMU MaKaiajia xapysiaHraH, OHbIH
yiueyi xansikapanblk Scopus aepekrep 0asachiHia WHIEKCTENETIH XKypHaIAap/a KapblK
KOpIeH.

KopsiTeinabl. KaybiMbaeBa MennipiiH AMCCEPTALUACHI dbunocodus IOKTOPBI
(PhD) nopexecin any YIIiH YCBIHBUIATHIH IUCCEPTALMANIBIK JKYMbICTapFa KOMBLIATHIH
Tanantapra coiikec Kenesi. JIOKTOPaHT HOTHXKENEPIHIH TEOPHUATIBIK JKOHE MPAKTHKANBIK
MaHBI3bl 6ap KelleH i 3epTTey XKYMBICBIH OpbIHaFaH.

Juccepranys OH Oarara JIaibIK, ajl OHbIH aBTOPBI Kaysim6aesa Mennipre 8D09102
— «Berepunapusiblk canuTapus» Oinim Oepy Oarnapiamachl GoiipiHIna ¢punocodus
noxtopsl (PhD) nopesxecin Gepyre ycbiHyra 60/1abl.

FbLIbIMH KeHeCIi:

XUMHSJIBIK FHLABIMAAP A0KTOPbI,
npodeccop Boxena Jlo3oBulKa



