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CAHUTAPHASA OLIEHKA NPELIKOIO OPEXA UMINMOPTUPYEMOIO U3 KHP
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Llenbio pabombi 518715710Ch 8bISI6IIEHUE COOMBEMCMBUST UMIOPMUPYyeMoU opexorioOHoU npodyKyuu
mpebo8aHUsIM MEXHUYECKUX peariaMeHmos. B cmambe npedcmasnieHa caHumapHasl oueHka Kkadecmsa u
besonacHocmu 2peykoeo opexa, umrnopmupyemozo u3 Kumatickoli HapoOHout Pecriybnuku u peanu3syemozo
Ha npodoeosibCmBeHHbIX pbiHKax Pecrybruku KasaxcmaH. AkmyanbHOoCcmb uccriedogaHusi obycrioernieHa
8bICOKUM YPOBHEM MTOMpebrieHUsI 0pexo8 HacesieHUEM, a makxXe puckaMmu KoHmamuHayuu umropmupyemod
npodyKuyUU MUKOMOKCUHaMu U OpyauMu OfacHbIMU 8ewecmeamu npu HapyweHUU ycrosull XpaHeHus,
mpaHcrnopmuposKU U peasusayuu.

B xo0e uccriedosaHusi 6biiu omobpaHbl 0bpa3ubl epeUuKoeo opexa U3 mopa08biX MOYeK PasariuyHbIX
peauoHos KasaxcmaHa. OueHka npoeodunack C UCMNOb308aHUEM OP2aHOenmuUYecKux, GOU3UKO-XUMU-
yeckux u nabopamopHbix memodoe aHanusa. Ocoboe sHuMaHuUe ydensnock orpedenieHur0 codepxxaHusi
agpnamokcuHa B; — 00Ho20 U3 Haubosiee MOKCUYHbIX U KaHUepOo2eHHbIX MUKOMOKCUHOS8, rMpedcmassisiowux
onacHocmb 0Onsi 300poebsi yesioseka. [NonydeHHbie pelyrnbmambl fnokasarsu, Y4mo o opeaHoenmu4yecKuM
rokasamensam 60nbWUHCMBO 06pa3yoe coomeemcmeosasnu ycmaHoeeHHbIM Hopmamueam. OOHako 8
omdersbHbIX NPobax BbIA8NIEHO MpesbieHuUe rnpedenbHO O0MyCMUMbIX KOHUeHmpayul agramokcuHa B,
Umo ykasblgaem Ha 803MOXHbIE HapyWeHUsT caHuUmapHbix mpebosaHuli Ha amarnax npous3goocmea, xpaHe-
HUS Unu mpaHcrnopmuposKu. Ha ocHogaHuu rosy4YeHHbIX OaHHbIX NMPeOsIoXKeHb! MepbI 10 yCUIEHU 8emepu-
HapHO-caHUMapHO20 KOHMPOJIS Ha MaMOXeHHOU epaHuue u fpu peanu3ayuu Opexoe8 Ha BHYMPEHHeM
PbIHKE, HanpasieHHbIE Ha CHUXEHUE PUCKO8 MUKOMOKCUHOB0U KOHMamMuHayuu u obecriedeHue npoooeosib-
cmeeHHoU be3onacHocmu HacerneHus.

Knro4deeble crioea: kadecmeo, 6e30macHOCMb, KOHMaMuHauus, aghriamoKCUHbl, 2peukuli opex,
caHumapHasi oueHka, KHP.
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XKymbicmbiH Makcambl uMriopmmarsnambiH XaHraK eHiMOepiHiH KedeH odarbiHbIH MeXHUKalbIK pearna-
MeHmmepiHiH mananmapbiHa calikecmiziH aHbikmay 6050sb1. Makanada Keimal Xanbik PecrybnukacbiHaH
oKeriHeeH xoHe KasakcmaH PecrnybrnukacbiHbiH asblK-mynik 6asaprnapbiHOa cambliambiH XaHrakmapObiH
canacel MeH KayincislieiHe caHumapbiK baranay 6epineeH. 3epmmeydiH 63eKmifiei XxanbiKmbIH XaHFaK my-

33


mailto:s.alpysbaeva@biosafety.kz
mailto:m.sarmykova@biosafety.kz
mailto:a.abdimukhtar@biosafety.kz
mailto:b.yespembetov@biosafety.kz
https://doi.org/10.52269/SEPT26310
https://doi.org/10.52269/SEPT26310

BETEPUHAPUA FblNIbIMOAPDBI BETEPUHAPHbIE HAYKU

MbIHYbIHBIH X0fapbl OeHeeliiMeH, coHOali-ak cakmay, mackiMarnday XeHe mapamy wapmmapbl cakmasama-
FaH xardaliGa umrnopmmblK eHiMOepdiH MUKOMOKCUHOepMeH xoHe backa 0a Kayinmi 3ammapMeH flacmaHy
KayriHe balnaHbicmbl.

Bepmmey 6apbicbiHOa KasakcmaHHbIH apmyprii alimMakmapbiHOarbl cayda HyYKmernepiHeH xaHrak yeai-
nepi anbiHObI. baranay opeaHonenmukarblK, (oU3UKa-XUMUSITIbIK XXOHE 3epmxaHaribik 80icmepMeH Xypai3inoi.
Adam OeHcayrnbliFbiHa Kayin meHOipemiH eH yribl oHe KaHuepoz2eHOi MUKomoKcuHOepOiH bipi achnamoKkcuH
B, KypamMbiH aHbIKmMayFa epekwe Ha3zap aydapbinobl. Homuxenep ynainepdiH Keriwiriei opaaHosienmukarbiK
napamemprnepi bolbiHwa benezineHeeH cmaHlapmmapra calikec KenemiHiH kepcemmi. [leceHmeH, kelbip
yrieinepde achriamoKcuH B KOHUeHMpayusicbl €H XX0fapbl pyKcam emifi2eH WeKmeH acbkin kemmi, 6y eHOIpy,
cakmay Hemece macbiMarnday KesiHOeai caHumapsbiK mananmapobiH biKmumas Oy3biiybiH Kepcemeoi.
AnbiHFaH Oepekmep HeezidiHOe KedeH wekapacbiHOa XoHe iWKi HapbiKma XaHraK camy Ke3iH0e MUKOMOKCUH-
Oik nacmaHy KayniH memMeHdemyeae XoHe XalbIKmbIH a3sblK-myrik KayincizdieciH Kammamachki3 emyze barbim-
manfraH eemepuHapusinibiKkecaHumapsibik 6akbinayobl Kywelmy waparnapb! YCbiHbIO0bI.

TyliiHOi ce30ep: canackl, Kayincizdiei, nacmaHybl, achriamoKcUHOEP, epeK XaHrarbl, caHumapsibIK
baranay, Kbimad.
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The research objective was to determine compliance of imported walnut products with technical
regulations. This article presents a sanitary assessment of the quality and safety of walnuts imported from the
People's Republic of China and sold in food markets in the Republic of Kazakhstan. The relevance of this
research is driven by the high level of nut consumption among the population, combined with the risk that
imported products may become contaminated with mycotoxins and other hazardous substances when storage,
transportation, and distribution conditions are not observed.

During the study, walnut samples were collected from retail outlets in various regions of Kazakhstan.
The assessment was conducted using organoleptic, physicochemical, and laboratory methods. Particular
attention was paid to determining the content of aflatoxin B;, one of the most toxic and carcinogenic mycotoxins
that poses a health hazard to humans. The results showed that most samples complied with established
standards in terms of organoleptic parameters. However, in some samples, aflatoxin B; concentrations
exceeded the maximum permissible limits, indicating possible violations of sanitary requirements during
production, storage, or transportation. Based on the obtained data, measures are proposed to strengthen
veterinary-sanitary control at the customs border and during walnut sales in the domestic market, aimed at
reducing mycotoxin contamination risks and ensuring the food safety of the population.

Key words: quality, safety, contamination, aflatoxins, walnut, sanitary assessment, People's Republic
of China.

BBepeHue. [peLkne opexu cogepxar 6oratbiil ICTOYHUK HEHACBILLLEHHBIX XUPHbIX KUCTOT 1 KNeT4aTku,
a Takxe ApYrnx MMKPO3NEeMeHTOB U B1OaKTMBHBIX KOMMOHEHTOB. VIHTepecHo, 4YTo dm3nyeckas CTpPyKTypa
rpeukux opexos Aaet Ha 21% MeHblue MmeTabonmanpyemoin aHeprum [1, c. 9-13]. Taknum obpasom, 3Tu Hene-
peBapeHHble NULLEBbIE KOMMOHEHTbI AOCTYMHbI AN MUKPOOHOro mMeTabonuama B Xenyao4HO-KULLEYHOM
Tpakte. [dencrtButenbHo, 6bIM0 nokasaHo, 4YTO NOTpebneHue rpeLkux OpexoB YBenMuuMBaeT KONMYecTBO
Firmicutes B npoayumpytowmx 6ytupaT knacrtepax Clostridium, Bkntouas Faecali bacterium n Roseburia, un
CHuxaeT 06pa3oBaHVe NPOBOCNANIMTENbHbIX XENYHbIX KACMOT y B3POCHbIX. DKCNEPUMEHTbI in Vitro Takxe
nokasanu, 4To (pepmeHTaLmsa rpeLKoro opexa NpUBOAMT K YBENMUYEHNIO KOHLIEHTPALIMN KOPOTKOLEMOYEYHbIX
XupHbIX Kucnot (SCFAs-short-chain fatty acids) u CHUXeHNI0 KOHUEHTpauMy BTOPUYHbIX XENYHbIX KACHOT [2,
. 2063-2073].

OcBeaoMneHHOCTb Nofien Bo BceM MUpe 0 6e30nacHON 1 340pOBON MNULLE pacTeT, YTO CnocobCcTByeT
CO37aHMI0 NporpamMm rno 06Hapy>XeHWo 1 onoBeLLeHNo 06 0BHapyxeHnn onacHbIx BelecTs. B EBponenckom
Cotoze crpaternss 6e30nacHOCTM NULLEBLIX MNPOAYKTOB BKtovaeT Cuctemy ObICTPOro OMOBELLEHUSI O
nuwiesbIx npoaykTax u kopmax (RASFF).

Moyt 96% 13 BCex yBeAOMIEHU O MUKOTOKCHMHAX, NoslyvyeHHbIx B RASFF, 6binu cBaA3aHbl C NpoayK-
TaMu NUTaHus, a He ¢ KopMamu. Hanbonee pacnpocTpaHeHHbIMU TUNAaMW MUKOTOKCUHOB 6blnv adniaToKCUH
B1 (8784 yBepomnerus, 4to coctaenseT 80%), obwme adnaTokcmHbl (1376 yBegomneHuin, 13%) n oxpa-
TokeuH A (550 yBegomneHui, 5%) (cornacHo otyety EBponeinckon komucenm 3a 2018 rog).

Mo paHHbIM MexayHapoaHoro areHTCTBa no n3y4deHuto paka (IARC) acnatokeuH Bi knaccudmposaH
KaK MOLLHbIA KaHUeporeH Ansa Yyenoseka (rpynna 1) u cBsi3aH ¢ cepbe3HbIMU OCMOXHEHNAMY AN 300POBbS.
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OH BbI3bIBaeT pak NeyeHun n OCTpbIN renaTuT, a Takxe Nepuoanyeckmne BCrbIWKN OCTPOro adriaTokenkosa ¢
neTtasnbHbIM UCXOA0M, 3aperMcTpMpoBaHHble, B YacTHOCTU, B Kenun [3, ¢.104].

TokcuuHble rpmbbl Buaa Aspergillus cnocobHbl KOHTaMUHUPOBaTbL OPeXM U 3epHoBbIe. bbin NpoBeaeH
rnobanbHbIN cUcTeEMaTUYECKMn 0630p AnA U3BNEYEHNS AaHHbIX O KOHLEHTpauum adnaTtoKCUHOB B Pa3nnyHbIX
opexax. CuctemaTmyeckumin Nouck B Hay4Hbix 6a3ax gaHHbIx npooauricsa ¢ 2000 no 2022 roa. CornacHo pe-
3ynbTatam, adnaTokcuH Bi1 (AFB1) umen Hanbonbluyto YacToTy B o6pa3uax opexoB. CpeaHue KoHLEeHTpauum
obuwero agnaTtokcmHa (AFT) u AFB1 B opexax 6binu cnegytowmmm: apaxmc (37,85, 32,82 Mkr/kr), uctaluku
(31,42, 39,44 wmkr/kr), mungans (3,54, 3,93 MKr/kr), rpeukuin opex (42,27, 22,23 mkr/kr), pyHayk (17,33, 10,54
MKI/Kr), 6pa3unbckuii opex (4,61, 3,35 MKr/kr) n gpyrue opexu (26,22, 7,38 mkr/kr) [4, c. 29-39].

KuTai aBnseTca ogHMM U3 MUPOBBIX LLEHTPOB NMPOUCXOXAEHMSA IPELLKOro Opexa C KynbTypHOW UCTOPUEN,
HacuuTbiBatowern 6onee 2000 net. JkcnopT rpeukoro opexa Havancs B 1921 rogy ns Kntas. B HacTosiwee
Bpemsa Kutan siBNg9eTca MMPOBLIM JIMAEPOM MO BbipalLMBaHMIO rpeukoro opexa. OgHako, kak CTpaHa-3KCrnop-
Tep rpeukux opexos Kutain 3aHumaeT BTopoe mecTo nocre CLIA. B Kutae ectb MHOro pecypcoB 1 copToB
rpeLkoro opexa, Ho OOMbLUMHCTBO M3 HMX CYLLECTBYET B AELEHTPanmn30BaHHbIX ornepauusx, a YpOBEHb
yrnpaBneHusa KynbTypon 1 AanbHenwen o06paboTkn OTHOCUMTENBHO HU30K. MoTpeBHOCTM B rpeLikoM opexe U
npoAyKTax U3 Hero ¢ kaxapiM rogom BO3pacTaloT KakK Ha BHYTPEHHEM, TaK U Ha BHELUHEM pbIHKe. Takum
obpa3omM, NoTeHUMan pa3BMT1S OPEXOBOW MPOMBILLNIEHHOCTU B Kntae oveHb Benuk [5, c. 244].

"peLkuin opex B OCHOBHOM BbIpalLMBaETCA B KUTAWCKMX NPOBUHLUMAX CuHbL3AH, KOHbHaHb, LaHben n
X363n. B 2022 rogy obLiee nponsBOACTBO MPELLKOro opexa AOCTUTHET 4,9 MITH TOHH, YTO ABMSETCA CaMbiM
BbICOKMM MNoKa3aTtenem B Mupe. TunuyHbiMu copTamu AenaoTca CuHbL3aH 185, CuHb 2 n KOHbHaHb; copTt 185
N3BECTEH CBOEN ByMaXxHOWM CKOpIyNomn 1 BbICOKON ypoxXarHoCTbio. CopT CrHb 2 TakXkXe OTNn4aeTcs BbICOKON
ypoxXanHoCTbio 10 55% 1 xopoLmm BKycoM. Bobbl copTa KOHbHaHb UMEIOT NyYLumMin MHAEKC OKpacku [6].

Mo paHHbiM FAOSTAT, npon3BoACTBO rpeukoro opexa B ckopnyne B Kutae B 2019 rogy cocraeuno
2,52 MnH ToHH. [JocTaTouYHble BHYTPEHHME 3anachl U BbICOKME MeXAyHapoAHble LeHbl Ha rpeLKnue opexu
MOBWSANM Ha CcnNpoc Ha rpeukme opexu B Kutae B 2018-2019 rogax, 4To NpUBENO K COKpALLEHMIO MMMOpPTA.

Okorno 50 npoueHTOB NPOM3BOANMbIX B MUPE FPELIKMX OPEXOB NMpoAaeTCs B PO3HULY, @ X UCMOMNb30-
BaHue B NWLLEBON NPOMBILLNIEHHOCTM B Ka4eCTBe Cbipbs ANs NPOM3BOACTBA OPEXOBbIX Macen, xnebobynou-
HbIX M3AENWN, KOHAMTEPCKUX U3AENMUA U APYrnX NoAoOHbIX NPOAYKTOB oueHmBaeTcsa B 42 npoueHTa. B 2019
rogy Npon3BOACTBO FPELKUX OpeXoB B cKopryne B Kutae coctaBuno 2,52 MiH TOHH.

Ha Asnartcko-TuxookeaHCKun pernoH npmxogutcsa npumepHo 36,0% MmpoBoro notpebneHns rpeLkoro
opexa. B noTpebnexumn rpeLkKoro opexa B pernoHe AoMuHUpyeT notpebneHne B Knutae. Notpebnexune rpew-
KOro opexa Ha aylwy HacerneHus B Kutae takxe pacreT ¢ kaxabiM rogom, B nocnegHui pas yBenymsLLUCE B
10,5 pa3 B 2021-2022 ropax [7, c. 31-38; 8].

CenbCKOX035MCTBEHHbIN CeKTop KuTaa oveHb BOCMPUMMYUMB K 3arpsi3HEHWI0 MUKOTOKCMHaMu B He-
CKOJbKMX KNMUMaTUYECKMX PEerMoHax CTpaHbl; Hanpumep, Tennble WU BnaxHble ycroBus 6accenHoB pek
AHL3bI, XyaHX3 U CEBEPO-BOCTOYHOIO pPErMoHa M MX MHOrOYMCHEHHbIE [OXAU GnaronpusTHbl Ana pocTa
nneceHy n obpazoBaHNA MUKOTOKCMHOB B CENbCKOX03ANCTBEHHbIX KynbTypax [9, c. 196].

"'yaHuxO0y, 0OMH 13 KPYMHbIX MEranonucoB Ha tore Kutas, pacnosioxeH B NpoBUHLMK ['yaHayH 1 Hacuu-
TbiBaeT 6onee 14 MUNNMOHOB YenoBek. MN3-3a cybTponNMYecKoro MyCCOHHOMO KnmmMmaTta (C OTHOCUMTENbHO Brax-
HOW cpepnoit) MNyaHuwXoy € COCYLLECTBYHOLLMMMN FTOPOACKUMM U CENbCKMMY palioHaMM CTOJIKHYNCA ¢ npobnemon
3arpAsHeHns nuwebix npoayktoB AFB1. Tennble un BnaxHble ycrnosus 6naronpusitHel gns pocta A.flavus B
HEKOTOpPbIX NULLEBbLIX NPOAYKTaX, TAKUX Kak apaxuc u kykypysa. O6cnepoBaHne nuLLEBbIX NpoayKToB (puc,
NnweHWYHasa MyKa, apaxuc U apaxucoBOoe Machno, KYKypy3Has MyKa U KyKypy3Hoe macro, coesble 600bl),
NoABEPXEHHbIX 3arpA3HeHNI0 adnaToKCHamMu, Nokasano, YTo 06LMin ypoBeHb BbisiBneHns AFB1 coctaBnan
31,7%, c camow BbICOKOIN KOHLeHTpauven 39,3 MKr/kr, o6Hapy>XeHHON B apaxnucoBomM Macrne. TeM He MeHee,
PUCK A5 300p0BbS MECTHbIX XUTenemn ot nuwieBbix npoayktoB AFB1 6bin HenzsecteH [10, c. 63].

[nsa ynpaBneHns n koHTpons acprnatokcmHoB B Kntae 6bino pa3paboTaHo HECKOSILKO CTpaTeruin, OTHO-
CALLMXCA K pa3HblM KaTeropmsam. BonblMHCTBO METOAOB, UCMOSb3yeMbIX AnA NPefoTBPaLLeHNs U KOHTPOons
npou3soacTea adniaToOKCUHOB, BKITHOYAIOT, B YACTHOCTU, CENEKLMIO Ha YCTOMYUBOCTb, UCMONb30BaHNE reHHON
WHXEHEepUN, NCNONb30BaHNe areHToB 6uonornyeckon 6opbObl, KOHTPONb (DaKTOPOB OKpyXatolen cpenpl,
MeToAbl ynpaBfieHnsi TONAMMU, MPaBUSIbHOE XpaHEHNE, XMMMOMPOUNaKTUKy, MeToAbl aacopoLmm 1 AeTOKCK-
Kauun. [Jpyrue metofpl, UCNOJb3yeMble ANs CHUXEHUSA coaepXaHus adnaToKCMHOB, BKITHYAT MCMOJb30-
BaHWe nocneybopoyHbIX METOAOB, TaKMX Kak COPTMPOBKA, O4YMCTKa, BbICTpasi M Hagsexallas cywka, 6opbba
C HacekoMbiMu nocrnie cbopa ypoxas, a TakXe NPUMEHEHNE N YHUUTOXEHNE CUHTETUYECKUX NECTULMAOB U
OUTOXMMUKATOB.

TekyLas cuTyaums ¢ 3arpsasHeHem n npodunaktnkon acdnatokcuHos B Kutae obycnosrneHa reorpa-
dmen, 3KOHOMUKOWN 1M HaceneHnem CTpaHbl. 3-3a 06LWMPHOTO M CNOXHOrO penbeda MeCTHOCTU 3KOMOru-
Yyeckure 1 KnnmMaTuyecKue yCrioBns BapbupyTCH OT PErMoHa K pernoHy. lNoatomy pervoHasnbHble pa3nuums B
KnumaTte co3fatloT pasHble 6naronpuaTHble YCNOBUSI ANs NPOM3BOACTBA adnaToKCMHa U pocTa rpubKos,
npoayuupytowmx adnaTokcuH. B Hauane XXI Beka no4yt Bo Bcex NpoBuHUMAX Kntas 6bino obHapyXeHo
3apaxeHue acrnatokCMHaMu Takux KynbTyp, Kak opexu, Kykypy3a u 3epHoBble. Cepbe3Hble npobnembl ¢
TOKCKHaMu1 06bl4HO HabNOAATCA B KOXHbIX perroHax Kutasa ns-3a o6unbHbIX 0CaaKoB U TENSIbIX TeMneparyp,
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KOTOpble 61aronpusATCTBYIOT POCTY FPMBKOB, NpoAyLMpYOLWMX achnaToKCMHbI. Bbicokmin ypoBeHb 3aboneBae-
MOCTU pakoM MeyveHn U3-3a TOKCMHOB Obifl 3aperncTpmpoBaH B N'yaHcu.

B o6wwen cnoxHoctn 284 obpa3sua KyKypy3bl, apaxuca, puca, rpeLkoro 1 keapoBoro opexa us npoBuH-
umin 1 ropoaos YyHumH, PyussHb, MN'yaHayH, NyaHeu, Xy6ai, LizaHcy, LWaHxan n YxausaH 6biim cnyyaiHbim
0bpa3om oToOpaHbl Ha pbIHKaX.

AdpnatokcuH Bi B nuuweBbIX nNpoAykTax HE MOXET CIYyXWTb MOJSIHbIM MOKa3aTenem 3arpA3HeHus
acdnaTokcnHamn. HabntogeHvne 3a obwmum coaepxaHnem achnaTOKCUMHOB B MULLEBLIX NMPOAYKTax nokasano
pearnbHyl0 He06X0AMMOCTb YCTaHOBNEHMS HALMOHasbHbIX U MeXAyHapoaHbIx ctaHaapToB Kutasa ansa obero
cogepxaHusa acbnarokcmHos [11, ¢. 305-310].

Komuccusa Codex Alimentarius, O6beanMHeHHasn NpoaoBOfIbCTBEHHAA U CENbCKOXO3SINCTBEHHAsA opra-
Huzauua (PAO) u MNMporpamma cTaHAapTOB Ha NULLEBbIE NPOAYKTH BcemMumpHOn opraHnsaumm 3gpaBooxpa-
HeHusA (BO3) coBMECTHO NPUHANN MaKCcUMaIbHbIA ypoBeHb 15 MKr/Kr ans o6uwero konmvyectsa AFT B Heob6pa-
6oTaHHOM apaxuce. PernameHT EBponeiickoin komuccum (EC) N2 1881/2006 yctaHaBnMBaeT MakCMMarbHbIN
npegen ans KYM 1 B paamepe 2 MKI/Kr Ans apaxuca u 3nakoB, NpegHa3HayYeHHbIX ANns HENOCPeACTBEHHOMO
ynoTtpe6neHusa B nuwy. B Kutae HaunoHanbHbIn cTaHaapT 6€30nacHOCTU NULLEBLIX MPOAYKTOB YCTAHOBWI
npegen 20 mkr/kr gna AFB 1 B apaxuce [12, c. 740-755].

13 mas 2020 ropa Kutan ysegomun KomuteT BTO no CPC o ceoemM HaunoHansHom ctaHaapTe 6e3o-
NacHOCTU NULLEBbLIX NPOAYKTOB MO MaKCUMarsibHbIM YPOBHSIM MUKOTOKCMHOB B NPOAYKTAX MMTaHUA (MPOEKT Ans
kommeHTapueB) nog Homepom G/SPS/N/CHN/1146. Komucena yctaHoBuna npeaernbHO A0MyCTUMbIE YPOBHU
(Nay) ona A®B1 n A®T B apaxuce ana npsmoro notpebnennst Ha ypoeHe 2,0 n 4,0 mkr/kr. CornacHo
AencTeyowmMm HaumoHanbHbIM cTaHgapTam 6e3onacHocT nuweBbix npoaykToB Kutas, MOK ana APB-1
coctangeT 20 MKI/Kr gnga apaxmca n 5 mr/kr ans gpyrnx suaoB opexos [13].

Llenb nccnegoBaHus — caHWTapHas OLEHKa rpeLLkoro opexa, umnoptupyemoro n3 KHP.

[nsa BbINnonHeHWA Lenu 6binn NOCTaBMEHbI Crieytolme 3agayu:

1. TlpoBecT! MOHUTOPWHI MMIMOpPTa FPELIKOro opexa, npom3pactaembix B KHP.

2. [MpoBecTtn opraHonenTuyeckme n (pusnko-xmmMmyeckme nccrnenoBaHus.

3. OnpepgenuTtb ypoBEHb KOHTaMUHaLMM acpraTokCMHa B1 B uMNopTMpyeMoM rpeLkom opexe.

Marepuanbl u metopabl. HayyHo-uccnepnoBatenbckan pabota 6bina BbinonHeHa B nabopatopuu
«Munweon 6e3onacHocTn» kaceapbl BeTepuHapHoi caHntapun HAO «Ka3axckoro arpoTeXHMYeCKoro uccne-
hoBaTtenbckoro yHusepcuteTa nmeHun C. CendpynnuHa», TOO «HyTtputect» npu AKkagemMun nNutaHus UM.
LWapmaHoBa r. Anmatbl. JkcnepuMeHTanbHble nccrnegosaHns nposoavunuck B nepuop, ¢ 2021 no 2023 rr. B
pamkax peanu3aumm npoekta NeAP09058301 «AdnaToKCMHOBOE 3arpA3HeHne pasfiMyHbIX OpPeEXoB W
paspaboTka cnocoboB nx getokcukauumny MHBO PK.

MaTepuanom uccnegoBaHuii 6binm rpeukne opexu B ckopnyne u aapa npoussoactsa KHP, peanuaye-
Mble Ha pbiHKax r. ActaHa B konuyectse 81 npob.

Mpo6bl oTbUpanuck C pbIHKOB «AcTaHanblk 6a3ap», «Acem», «Anem», «EBpasns-1», «lWanaraTy,
«WapbiH» ny kpynHoro noctaswwmka TOO «CapBnHo3-Cy.

OT60p npo6 nposoaunu cornacHo MOCTy 16832-71 «Opexu rpeukue. TexHuyeckue ycnoeusi», FOCTy
33303-2015 «MpoaykTbl nuweBble. MeToabl oT6opa Npob pnsi onpeaeneHnss MUKOTOKCMHOBY» C COCTaBfIEHNEM
akTa otbopa npob.

OpraHonenTn4Yeckyo OLEHKY M (DU3NKO-XMMUYECKME WCCIIEA0BaHWUA TPELLKOro opexa MnpoBOAUIA
cornacHo NOCTy 32874-2014 «Opexu rpeukue TY». MaccoByto Aosto Bnaru onpeaensnm nytem nocneano-
BaTeNbHOro BbicylwmBanna npu Temnepatype (130+2) °C B TeueHme 40 muH cywmnbHoM wkadgy. FTOCTom
16832-71 «MexrocypapCTBeHHbI cTaHgapt Opexu rpeukue. TexHudeckme ycnosus» un TOCT 16833-
71«Appo opexa rpeukoro. TeXHNYECKME YCOBUA».

KonuyecTtBeHHOe onpepeneHue adnaTokcuHa Bi 6binm npoBeaeHbl metogom ELISA ¢ ucnonb3osa-
Huem TecT-cuctembl ans MPA (R5202 RIDASCREEN ® FASTAflatoxin). Ona o6paboTku pe3ynbTaTtoB
aHanusa NpuUMeHsNN cneumManbHoe nporpammMHoe obecnederne ana TectoB RIDASCREEN®: nporpamma
RIDA® SOFT Win. KonnuyecTtBeHHOe copepxaHue adnatokcmHa Bi nposogunuce cornacHo TOCTy 30711-
2001 «[MpomykTbl NuweBblie. MeToapl BbISBIEHUA U onNpefeneHnsa cogepxaHus agnatokcmHos B1 u M1y,
MpobonoaroToBka 1 MCCneaoBaHMs NPOBOANIINCE METOAOM BbICOKO3(hEKTUBHOM XNAKOCTHOM XpomMaTorpa-
dvn B ucnbitatensHomn nabopatopum TOO «HyTpuTecT», pacnonoXeHHoOW B I. AlMaTbl, aKKpeanTOBaHHOW B
"ocynapctBeHHon Cucteme TexHuyeckoro PerynupoBaHusa Pecny6nukn KasaxcraH Ha cooTBeTcTBUE Tpebo-
BaHuam CT PK ISO/IEC 17025-2019 «O6Lume TpeboBaHMA K KOMAETEHTHOCTU UCMbITaTeNbHbIX U Kannbpo-
BOYHbIX Nnabopatopuity. MOHUTOPUHI MMMNOpPTa FPELKUX OPEXOB MPOBEAEH HA OCHOBaHMM AaHHbIX Bropo
HaUMOHAmNbHON CTaTUCTMKM AreHTCTBa MO CTpaTerMyeckomy mnnaHvpoBaHuio u pedopmam, KomuteTta
rocyfapcTBeHHbIX AoxoaoB MuHuctepctBa domHaHcoB Pecny6nukn KazaxcrtaH, MuHucTepctsa TOproenv u
nHTerpaunn Pecnybnuku KasaxcraH, nofly4eHHbIX Yepes3 noptan obpaiieHnin e-Otinish.

Pe3ynbTaTtbl. Ha pbiHKax cTonuupl Hanbonee pacnpocTpaHeHHbIMU COPTamMm FPeLIKUX OPEXOB ABMAOT-
cs «Lianoning Ne1» (pucyHok 1), «Xifu N21» (pncyHok 2), «Wen 185» (pucyHok 3), «Xinzaofeng» (pucyHok 4),
KOTOpbIE LIEHATCA CBOMM BHELLUHUM BUAOM, BKYCOBbIMW Ka4€CTBaMUN 1 BbICOKUM COAEPXaHNEM XNPOB.
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PucyHok 2 — CopT «Xifu Ne1»

PucyHok 3 — CopT «Wen 185» PucyHok 4 — CopT «Xinzaofeng»

MpeumywiectBa «Lianoning N21» BkYaloT rnagkyr NOBEPXHOCTb OPEXOB, BbICOKOE NMPOLIEHTHOE CO-
LepxaHue saep, TOHKYI CKOPJyrny OpexoB U BbICOKMM Bbixog aaep. CopT «Xifu N21» LueHMTca CBOMM BbICOKMM
XUPHOKUCIIOTHBIM COCTaBOM. IMeeT TEMHO-KOPUYHEBYIO, Crierka nioTHYK ckopnyny. HAapa KOpUYHEBOro
uBeTa.

«Wen 185» nMmeeT o4eHb TOHEHbKYIO CKOPIYMY C BbICOKOW Aonel BbiIxoaa aaep, kotopasa gocturaet 65-
67%. Cambli pacrnpoCTpaHEHHbIA COPT Opexa Ha OTeYeCTBEHHbIX pblHKax, 6narogaps BHeLHeMy Buay.
«Xinzaofeng» oTnMyaeTcsl CBOEN rnagkoun, CBETIION U naeanbHO POBHOWM CKOpMynon. Appo uenbHoe, pexe
BbIXOAUT YETBEPTUHKAMMU.

AHanNu3npys MMNopT rpeLikoro opexa Ha TeppuTopuio Pecnybnukn KasaxctaH, CTOUT OTMETUTb, YTO OH
OCyLLEeCTBNSeTCA U3 HECKOMbKNX CTpaH, BkNtovasa Poccuto, Kutan, KbiproiactaH, TagXnkucraH, Y36ekucraH,
YkpauHy, Yunm n Typumio. OgHako HambonbluMiA MpPOLEHT MMmMopTa npuxoautcss Ha Kutan, KoTopbiv
coctaensieT okono 87% oT obLiero o6bema MMNopTa rpeLKoro opexa B CTpaHy.
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Huazpamma 1 — O6bem uMMNopTa rpeLKoro opexa B pa3pese CTpaH-MMnopTepos
MmnopT rpeukoro opexa n3 Kutanckow HapogHow Pecnybnnkn umeet sBHoe NpevMMyLLECTBO Nepen,

OpYrMMun NCToYHMKamm noctaBok — 59,217,60 ToHH B nepuog 3a 2020 no 2024 rog (Ouarpamma 1). Takum
o6pa3om, pacnpegeneHve MMNopTa rpeLkoro opexa n3 pasnnyHbiX CTpaH yKka3blBaeT Ha NpeBasiMpyoLLyto
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ponb Knutasa B nocTaBkax AaHHOro npoaykra Ha pblHOK KasaxcraHa, B To BpeMs Kak KblpreiactaH n Typuus
NPeACTaBNAT CPAaBHUTENbHO HE3HAUNTENbHYIO A0N B obwem nmnoprte, Kotopas konebnetca ot 0,2 o
0,8% oT obLel gonu.

B xope n3yyeHns AuHamMuky umnopTa rpeukoro opexa B Pecny6nuky KasaxcraH, HabntopaeTcs ycTom-
uYMBan TEHAEHLWMS K POCTY, U AaHHAs KaTeropmns OpexoB 3aHNMMaET nNpeobnagatoLLyto NO3ULMI0 Ha MPOTSXEHNUM
paccmaTtpuBaemoro nepuoga. [1ons rpeukoro opexa cpegy BCEX UMMOPTMPOBAHHbBIX OPEXOB COCTaBMiseT
okorno 90%. Ha ocHoBe npeacTaBneHHbIX AaHHbIX Ha AnarpaMmme 2 MOXHO OTMETUTb, YTO HAUMEHbLLUIA 06bEM
uMnopTa rpewkoro opexa 6bin 3admkenposaH B 2020 rogy u coctaeun 15 734,9 TOHHbI.

OpHako B 2021 rogy Habnogancsa nMk uMnopTa rpeLkoro opexa u3 Kutanckon HapogHon Pecny6nmku,
1 06BbEM OOCTUTN 3HAUUTENBHON OTMETKU B 24 565,4 ToHHbI (duarpamma 2). OTOT pOCT MOXHO CBSi3aTb C
NMOBbILUEHHBIM CIPOCOM Ha rPeLKuin Opex 1 ero NONynsapHOCTbIO Ha pbiHKe Ka3axcTaHa.

VccnepoBaHve gHaMuku nmnopTta rpeukoro opexa B Pecny6nuky KasaxcraH umeeT BaxHoe 3Hauye-
HWe, NMOCKONbKY 0b1ajaeT NpakTUYeCKON 3HAYNMOCTbIO AJ1si pa3paboTky cTpaTerkin ynpasneHus TOprosbIMu
onepauusiMn 1 obecneyveHmsa cTabunbHOro cHabXeHUs pbiHKa AaHHOW NPOAYKLMEN.
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Luaepamma 2 — O6bem umnopTa rpetkoro opexa ns KHP B PK 3a 2020 no 2022 rr.

B cooTBeTCTBMM C aHanNM30M AaHHbIX, NPeACTaBfeHHbIX Ha avarpamme 3, Obino BhISIBMIEHO, YTO Ha
NPOTAXEHUN NOCNeaHMX Tpex feT MMMNOpPT rpeukoro opexa u3 Kutanckon HapopHon Pecny6nuku (KHP)
OEMOHCTPMpYET XapaKTepHbIn NuK B anpene u aekabpe. B 2020 rogy 6bino 3achukcupoBaHo HamborsbLuee
KONMYECTBO MMMOPTUPOBAHHOIO rpeLkoro opexa B Pecnybnnky KazaxcTaH, a umeHHo 3309,5 TOHH B anpene
n 3808,2 ToHHbI B fiIekabpe.

OpHako B 2021 roay Habnoganocb CHUXEHUE AONN UMMOPTUPOBAHHOIO Opexa Mo CPaBHEHMIO C Npeapl-
aywmm ropom. Hamnbonblume o6beMbl rpeukoro opexa 6binm BBe3eHbl B deBpane (5855,7 TOHH) U mapTe
(2725,9 TOHHBI).

M3yyeHne auarpammbl 3 NOATBEPXAAET, YTO 3a NOCNeAHU roa, Habnogancs obLwmii TPEHA, CoKpalLe-
HUSA NOCTaBOK KMTancKoro rpewkoro opexa. OcobeHHO 3HaUMTENBHOE CHUXEHME ObINI0 OTMEYEHO B SIHBape,
rae uMmnopT coctaBun 5642,1 TOHHbI, @ Takke B uone — 2799 TOHH.

VMcxops n3 npeactaBneHHbIX JaHHbIX, MOXHO cAenaTth 3aknioyeHne, YTo Ha NPOTSXeHUn paccMaTpu -
BaeMOro nepvoja UMMNopT rpeLkoro opexa u3 Kutarnckon HapogHon Pecnybnuku npeobnapaeTt B 3MMHUE
MecsLbl, TOr4a Kak MMHUMaribHOE KONMYeCTBO opexa HabniaaeTcs B OCEHHUI Nepuoa,
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Huazpamma 3 — JmHammka umnoprta rpeukoro opexa n3 KHP B PK B pa3pese 3a 2020 no 2022 rogp!
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M3 paHHbIX gnarpaMmmbl 4, kacaemo umrnopTa rpeukoro opexa n3 KHP B r. ActaHa npefocTaBneHHble
KomuTteToM rocygapcTBeHHbIX goxoaoB MuHuctepctea dmHaHcoB Pecnybnmkn KazaxcTtaH, cneayert, 4To 3a
2020 rop, uMnopT rpeukoro opexa B r. ActaHa coctaBun 176,9 ToHH. (239,8 Teic.ponn. CLA). HanbonbLas
[0Ms1 UMMOPTHBIX OPEXOB B cTonmuy npuwna Ha 2021 rog u cocraBuna 2 367,0 TOHH, YTO oLEeHMBaeTCH Ha 2
046,2 Tbic.ponn.CLA.

Pe3kun poct noctynneHus gaHHoro opexa n3 KHP BO3MOXEH € OTKpbITUEM rpaHul, mexay Kutaem un
KasaxcTtaHOM nocre CHATUA KapaHTUHHbLIX OrpaHMYeHN B CBA3M ¢ naHaemunein. 3a 2022 rog uMnopT rpeLkoro
opexa 3HauMTenbHO CHU3uNca u coctasun nuwwb 370,8 TOHH. Ha cymmy 458,3 Teic.gonn.CLIA.
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Huazpamma 4 — JnHammka umnopTta rpeukoro opexa n3 KHP B ropog AcraHa 3a 2020-2022 roapl

Mo opraHoNenTU4YeCKUM NnokasaTensam rpeLkmx OpexoB Ha pbliHkax r. ActaHa, 60MbLUMHCTBO UCCneao-
BaHHbIX NP0o6 yA0BNETBOPST TpeboBaHUA, NpeabsBsSEMblE K OpeXaM COrfacHO MPUHATLIM CTaHAapTam.
BonbLIMHCTBO OpeEXOB MMEIDT XOpPOLIO ChOPMUPOBAHHYIO CKOPITYNY, 3anax 1 BKYC A0CTaTOYHO BblipaXKeHHbI
M COOTBETCTBYOLLMIA BURy opexa. Ckoprnyna He NnoBpexaeHHas, Lenas, ot 6exXxeBoro 40 CBETIO KOPUYHEBOTO
uBeTa.

OTKNoHeHWA 6bINn 06HapYXeHbI NLLL MO NoKa3aTesto BHelwHen ob6onoykun sapa B 35 npobax rpeLkoro
opexa B ckopnyne B BUae 6enoro HaneTa, TEMHbIX NATEH, BNaauH. [necHeBenbIX opexoB He 6blno obHapy -
XeEHO.

B xopne nccnenoBaHust pM3nKo-XMMUYECKUX CBOMCTB FPeLKUX OpexoB bbina npoBefeHa OLeHKa OCHOB-
HbIX MOKasaTenen, a UMEHHO HafiM4Me JIOMaHHbIX U NOBPEXAEHHbIX SAEpP, COAepXaHUsA NpUMecei 1 MacCoBON
ponu Bnarn. Pe3ynbTatbl Nokasanu, 4To cogepXaHue aTux npumecen Bapbuposanock ot 0,20 go 1,00%.
Kpome Toro, B feBATU 06pasLiax 0uMLLEHHOrO FPeLKOro opexa 6biniv 06HapyXeHbl TPELLMHbI 1 MEXaHUYeCKU
noBpexAieHHble sapa. AHann3 aTux obpa3sLoB Nokasas Hamnmume Cyxux, HeJopas3BMUTbIX Y MOBPEXAEHHLIX SAep
B cooTHoLueHuun ot 0,67% po 1,20%.

CopaepxaHuve Bnaru sBnsieTcsi OAHMM U3 BaXHbIX NapamMeTpoB, XapakTepU3yoLLMX Ka4eCTBO rPeLKoro
opexa. [lBaguatb 06pa3uoB rpeuknx opexos, NnponsseneHHblix B KHP, 6binn npoaHanmanpoBaHbl M o6Hapy -
XUNK, YTO COAEpPXaHne Brnaru B HUX Bapbupyetca oT 7,21% o 15,90%. Cnepyet OTMETUTb, YTO 3TV 3HAYEHNS
npeBbILLanM MakcumMasnbHO AonyCcTMMoe 3HaveHue B 12%.

Mo pe3ynbTatam Tabnuubl 1, MOXHO YCTaHOBUTL HanMune adgraTokcmHa Bi1 B oTo6paHHbIx obpa3uax
rpeukoro opexa. O6HapyxeHbl Kak CrnefoBble KOHLEHTPaUMU OAHHOrO MWKOTOKCWHA, TakK W MPEBbILIEHNS
npenenbHO-[oNyCTUMON KOHUeHTpaumn B 39 npobax rpeukoro opexa B ckopnyrne M 5 npob ouneHHoro
rpeukoro opexa. MakcumarnbHoe 3HaveHune acnaTtokcmHa B1 coctaBuno 0,45 mr/kr B ogHow npobe u 0,27 mr/kr
B Apyron.

Tabrnuya 1 — Pe3ynbTaTbl adiaTOKCMHOBOIO 3arpA3HeHMsa opexoB, nponssoacTea KHP

KonunuyecTtBo MecTo ot6opa AdpnaToKCuHbl, MOY no TP TC «O MY no pernameHty
npo6 Mr/Kr 6e30nacHOCTM NULLEBOW Komuccum EC
npoaykumn» 021/2011, Ne1881-2006,
Mr/Kr Mr/Kr
n=15 Acem 0,002+0,0013 He 6onee 0.005 B1-0,002-0,008
n=5 Anem 0,270,026 He 6onee 0.005 B1-0,002-0,008
n=3 Wanarat - He 6onee 0.005 B1-0,002-0,008
n=9 EBpazus-1 0,0017+0,00012 | He 6onee 0.005 B1-0,002-0,008
n=7 WaHxan 0,04+0,0023 He 6onee 0.005 B1-0,002-0,008
n=12 LWapbH 0,007+0,0171 He 6onee 0.005 B1-0,002-0,008
n=20 ActaHanblk 6azap | 0,45+0,00643 He 6onee 0.005 B1-0,002-0,008
n=10 CapsunHo3-C 0,0064+0,0031 He 6onee 0.005 B1-0,002-0,008
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O6cyxaeHune. Ha obpaszoBaHve adnaTokcuHa BAMAIOT HECKONMbKO (hakTOPOB: BKIIOYAsA XMMUYECKHE,
6uonornyeckne n gmanyeckme. Prusmnyeckne pakTopbl — 3TO Bara U TemnepaTypa, Toraa kak buonornyeckme
BKItovatoT natoreHsbl [11, c. 305-310; 13, c. 525-529].

Mo pe3ynbTatam McCneaoBaHW yCTAHOBIIEHO MpEBbILEHNE KOHLEHTpauun adraTokcuHa B, ycta-
HoBneHo B 39 Npobax rpeuKoro opexa B ckopryne 1 B 5 npobax ouunLieHHoro rpewkoro opexa ot 0,007+0,0171
0o 0,45+0,00643 mr/kr Ha pbiHKax «Anemy», «LlLapbiHy, « AcTaHanblk 6a3apy.

HekoTopble 13 HUX, BAnSAOLLME Ha MPOU3BOACTBO apnaTokCMHOB B Kutae, nusyyanm Iy n coast. (2010).
OHun 06Hapy>xunu, YTo MHOrouncneHHble hepMEHTDI, TaKMe Kak Nepokcmaasa, AermaporeHasa, LKrasa, OKeu-
popenykrasa n MetTuntpaHcdepasa BbINOSHAT KIYeBY0 PYHKLMIO B BUOCUHTE3e adhnaToKcMHOB. [dencT-
BME 3TUX (PEPMEHTOB MOXET HEMOCPEACTBEHHO BNNSIET Ha BbIXo, adriaTtoKCuHa.

Puckn ansa 300poBbsa Npu ynoTpebneHun opexoB Npu KOHTaMnHaumm acgrnaTtokcuHom B 1 onucaHbl Bo
MHOIMX Hay4dHbIX Tpydax [15, c. 13-55; 16, c. 186; 17, c. 913-925].

WccneposaHne, npoegeHHoe Jlo v gpyrue. (2017) npoaHanM3npoBanu BAVMSHUE HECKOJIbKMX NuTa-
TenbHbIX BELLECTB Ha npoaykumio AFB1 rpnbamu. ABTopbl 06HaAPYXUNK, YTO HEKOTOPbIE NUTATENbHbIE BELLEe-
CTBa, TO €CTb BUTAMUHbI, aMUHOKMCIOTbI, MUHEPanbl (Takne Kak UWHK), MICTOYHUK 3Heprn (0cobeHHO B BUAE
Kpaxmana) 1 XUpHble KUCIOTbl TakXXe HeobxoanMbl st Mpon3BoACTBa adaTOKCMHOB. OTW pe3ynbTaTbl Obinn
noaTBEpXAeHbl pe3ynbTaTamu 6onee paHHEro nccnegoBaHusi nposefeHHbIn Ma n coasT. (2015), koTopble
yXe ykasblBanu, 4To cofaepxaHue cybcTpata M COCTaB MUTATENbHbIX BELLECTB MOrYT ObiTb KIOYEBbIM
¢hakTopoMm, BNMAKOLLMM Ha npoaykumtio AFBL.

Nmnoptupyemble opexn B KasaxcTaH He uccneaytTca Ha adnatokcuH B1, Ha mecTtax TamMoxXeHHon
30HbI. [1py MMNopTe OpexoB MO NpaBwuiiaM oxpaHbl TeppuTopun Pecnybnunkm KasaxcTaH oT KapaHTUHHbIX
06BEKTOB 1 YyXEPOAHbIX BUAOB Ha MMMOPTUPYEMbIE OPEXW BbIAAETCS aKT KapaHTUHHOrO hMTOCaHUTAPHOTO
KOHTpOJS, Tak kKak opexv nogkapaHTUHHas npoaykums [18]. OT16op o6pa3uoB Ha aHanus u akcnepTuay (ambap-
Hble BpeauTenu) OCyLLEeCTBASTCA rocygapCTBEHHbIMU MHCMNEKTOpamMn No KapaHTuHy pacteHun. K coxa-
NIEeHNI0, OOSMKHOIo KOHTPOJIA M NPOBEPKN CEpPTU(PUKATOB COOTBETCTBUS KAYeCTBa Y HaC HeT.

OTn 3HaYeHNs CTPOro perynupyoTcsa TaMOXEHHbIMU OpraHaMu, KOTOpbIe 3anpeLuarT UMMNOPT B CTPaHy
npv Hanuuumn ocpmunanbHOro yBeaoMNneHus (3apermctpuposaHHoro B cucteme RASFF Window) ¢ ykasaHuem
pe3ynbTaTa TecTa B Cllyyae ero npeBbILLEHNS.

B nepuop ¢ 2020 no 2022 rop cuctema RASFF Window BbisiBuna 34 HapylueHWs ¢ MakcuMaribHON
KOHUeHTpauuen 75,88 mkr/kr adonatokcnHa B1 B dyHayke us Kutaa. Hanbonbluee KonmyecTBo yBeAOMIEHMWN
Ha opexu n3 KHP 6bino otmeueHo B 2020 roay, roe HacumTbiBanoch 15 yBegoMeHuin o npeBbILeHnA 3a rof,.
MaBHbIM OCHOBaHWEM [Af1s1 OMOBELLEHNST JAHHOrO YBEAOMIIEHUSA ABNSETCS NOrPaHUYHbIN KOHTPONb, roe B
crny4ae npesblleHnA rpy3 3a4epXnBaloT 1 3anpeLlatot ans Beo3a B ctpaHy. CTpaHbl, KOTOpble BbICTaBAsANm
[JaHHble OMOBELLEHNST Ha OpexyM KUTaWCKoro npou3BoacTBa aensoTcsa: Wtanus, Wcnaunua, Hupepnangp,
®OuHnanams, Nepmanua, GpaHums, Monbwa.

Ha ocHoBaHuM nonyyeHHbIX AaHHbIX, B nepuof 2022 roga B ounuanax PIT1 Ha NMXB «HaupoHanbHbIv
LEeHTp aKcnepTu3bl» noctynuno 20 npo6 Ha onpepeneHue adnatokcuHa Bi B opexax, roe HECOOTBETCT-
BytoLLME NPOObl OTCYTCTBYIOT.

KomuTeT caHUTapHO-3NnAEMMONIOrMYECKoro KOHTpona MUHUcTepcTBa 3apaBooxpaHeHns Pecnybnmku
KazaxctaH npegocTtaBun MHQoOpMaumio, YTo 3a nocnegHve Tpu roga (2020-2022 roga) Ha TeppuTopum
Pecnybnunkn KazaxcraH cnyyaeB aprioTOKCMKO3a HE 3aperMcTpMpoBaHo.

YcTaHoBneHa npsAMas Koppenaums Mexny BbICOKUM CoAepXaHuem MaccoBOWM [Onv Brarun wu
KOHTaMUHauven opexoB acdhniaTokcmHom Bi (anarpamma 5).

AN

Huazpamma 5 — Koppenaums maccoBomn Aonm Bnarv u aconatokcunHa Ba

B cBoto ouepenb 3aMHTEpeCcOBaHHbIE CTpaHbl B MMMNopTe apaxuca Ha 15-11 ceccumn KomuteTta Kogekca
no 3arpsasHALLMM Npumecam B nuwesblx npoaykTax (CCCF15) npegnaratoT yctaHosuts MOY acnatokcMHOB
Ha ypoBHe 10 n 15 mkr/kr. Npeacepatens KomuteTa npuHsana pelwexne yctaHoButb MY obuero achnatok-
cuHa 10 mkr/kr. Pe3epBaumio Bblpa3unu KasaxcTtaH, EBpocotos, Cunranyp v Ervner.

Mpun 03HaKOMMEeHUN ¢ CONpPOBOANTENBHBIMWN LIOKYMeHTaMu KpynHoro noctaswmka TOO «CapBuHo3-C»
YCTaHOBIEHO, 4YTO Yepe3 Poccuio (geknapauma cootsetcTeua ESC) nmnopTtnpytoTca opexu npoM3BOACTBa
KHP (MnHganb, rpeukue opexu, Kelbto, apaxuc), BbeTHama (KeLbto oUmLLeHHbIN, apaxuc), Uhausa (apaxuc),
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AzepbaigxaH (byHayk), bpasunus (apaxuc) n 1.4. OgHako, B AOKYMEHTaLMsX NOCTaBLUMKOM yKa3biBarTCH
kopriopaumumn Poccuiickon depepaunm, a M3roToBATENEM rpeLkoro opexa sasnsetca KHP.

3akntoueHue. B pesynbtaTe uccnenoBaHus 6bino onpeaeneHo, YTo YpoBHU 3arpsisHeHusa adhriaTok-
cuHamu rpeukmx opexoB n3 KHP, peanuayeMbix Ha pbiHKax . ACTaHa NpeBbILAloT NpeaesibHo -[onycTumble
ypoBHu. o opraHonenTuyecknm nokasatensm B 35 npobax rpeukunx opexoB B ckopnyne («lUapbiH»,
«WaHxan», «AcTtaHanblik 6a3ap», «Acem») oTMeYanocb Hanudue 6enoro Haneta, TEMHbIX MATEH U BNaguH
(BTOpPOM COPT).

MNpeBbiweHne maccoBoy aonu Bnaru 6610 yctaHoBneHo 20 obpasuax rpeukmx opexoB («Wanaraty,
«LWapbiHy, «AcTaHanblk 6a3ap») ot 12,21+0,396 no 15,90+0,455%.

MpeBbllweHne KOHLEHTpaummn acpnaTtokecnHa B; yctaHoBneHo B 39 npobax rpeukoro opexa B ckopnyne
u B 5 npobax ounuieHHoro rpeukoro opexa ot 0,007+0,0171 go 0,45+0,00643 mMr/kr Ha pblHKax «Anem»,
«LWapbiH», «AcTaHarnblk 6a3ap».

MmnopTupyembie opexv He uccnegytoTtcs Ha anaTokcuH Bi, Kak Ha MecTax TaMOXEeHHOMN 30Hbl, TaK U
Ha MecTax peanu3auumu.

MHdopmauusa o comHaHcMpoBaHuKU. HayyHo-uccnepoBaTtenbckad paboTa BbINOMHANACh B paMkax
GropxeTHOM nporpammbl: 217 «Pa3sutne Hayku» nognporpamme 102 «paHToOBOE (hMHAHCUPOBAHME HAYYHbIX
uccrnenoBaHUny Hay4yHOro NpoekTa MonoApiX YYeHbIX Ha Temy: 5-21/MY23 «AdrnaTokcuHoBOe 3arpsisHeHue
pa3nMyHbIX OPexoB 1 pa3paboTka cnocoboB X AeTOKCMKaLWMNY .

KoHdonukT MHTEepecoB: ABTOPbI 3asiBNSAIOT 06 OTCYTCTBUM KOH(PIIMKTa NHTEPECOB.
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PHYSIOLOGICAL FEATURES OF THE HORMONAL STATUS
OF THE THYROID GLAND IN BEEF COWS
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An evaluation of the correlation between AST enzymatic activity as a marker of mitochondrial function
and the concentration of thyroid hormones present in the bloodstream of Kazakh white-headed cattle is
presented. It was observed that the requirement for the physiological effects of triiodothyronine in the organism
diminishes from the onset to the conclusion of the first month of lactation, which is substantiated by a reduction
in the hormone concentration in the blood ranging from 1.89 to 4.02 times. Conversely, the mitochondrial
activity within the cells of these animals exhibits an increase of 9.21 to 35.74%, which underscores the adaptive
potential of energy-producing mechanisms.

This inverse relationship highlights a complex metabolic adaptation. While thyroid hormones are key
metabolic regulators, the observed dynamics suggest a shift in energy substrate utilization. The rising AST
activity indicates enhanced cellular respiration efficiency, possibly compensating for the lower hormonal
stimulation. This ensures stable energy production for lactation demands. Further research should focus on
the molecular mechanisms behind this mitochondrial compensation and its long-term impact on cattle
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