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OLIEHKA MUILEBOW LLEHHOCTU U 9KOJTIOTMYECKOW
BE3OIMNMACHOCTU KOBbITIbEIN O MOJIOKA U KYMbICA
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I'ynascapa E. PoicmyxamberoBa’, Maprapurta B. 3a6ennna’
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2@I'BOY BO «Capamosckuii 2ocyoapemeeniviii azpapruiii yrueepcumem umeni HU. Basunoea y;
Teampanvuas na., 0. 1, 2. Capamos, 410012, Poccuiickas Dedepayus

Annorauus. JlanHas paboTa MOCBSIICHA ONPEACICHUIO OC30MACHOCTH KOOBLIBETO MOJIOKA
u kucnomMoounoro Hamutka «Kymeic». Kak M3BECTHO, B COCTABE KOOBLIBETO MOJOKA HAXOAST-
cs Takue Oenku, Kak naktodeppud, aabda- u OeTaIaAKTATBOYMHUH, UMMYHOTJIOOYIHH, JTA30LHM,
CBIBOPOTOYHBIN anbOymuH. [Ipu 3TOM B cOCTaB UMMYHHOM CHCTEMBI OPraHU3MA BXOIAIT JTU30LHM
U NMakTO(EeppUH, KOTOPHIC YIACTBYIOT B 3AIMUTE €T0 OT BO3ACHUCTBUS MATOTCHHBIX OAKTCPHMH, MO-
CKOJIbKY Pa3pyLIAIOT UX KaK B CAMOM MOJIOKE, TaK U MULICBAPUTEIBHOM CUCTEME ueoBeka. Kpome
3TOTO, KOOBIJIBE MOJIOKO OTIMYACTCS COCTABOM MHUHEPATbHBIX BEIIECTB, BATAMHUHOB U (DEPMEHTOB.
YCTaHOBICHO, YTO KyMBIC HMEET MAacCOBYIO 10,10 xkupa 2,0%, obmux 6enkos — 2,38% u yriaeso-
10B — 5,92%. CornacHO JaHHBIM MO AMHHOKHCJIOTHOMY CKOPY KyMbICAQ JTUMUTHPYIOIIUMH aMH-
HOKHCJIOTaMH SIBJIIOTCS BAJTHH, U30JCHIIMH, METHOHUH, TPCOHHUH, (DCHHUTANAHNUH, TPU TOM IO-
KazaTesu uacanbHoro Oenka mpeseimarot nokazareau PAO/BO3 ot 13,4 10 28,3%. YcraHoBiaeHO,
YTO B KOOBLIBEM MOJOKE U KYMBICE COACPKUTCS Oonpinoe koauuecTBo Buramuuos (A, E, C, B
B,), xoTopeic 00€CNEYMBAaOT HOPMAJIBLHOE TEUCHHE OHOXMMUYCCKHX M (PH3HOIOTHYECKUX MPO-
LIECCOB B OpraHu3Me 4ueaoBeka. B mpouecce uccieoBaHui YCTAHOBICHO, YTO B OMBITHRIX 00pas-
LAX KOOBLIBEr0 MOJIOKA U KYMBICA HAJHYHEC TSKEJIBIX METAIOB U MECTHIHAOB HE OOHAPYKECHO,
a COACPIKAHHUE PAJUOHYKIHIOB B UCCICAYEMON MOJOYHON MPOAYKIUH HAXOJUIOCH B CIICIOBBIX
konuyecTBax v He npesbimano 3HaueHun [1JJK. KoOblape MONTOKO M KHCIOMOJIOYHBIH HAMMUTOK
kymbic otBeuanu Tpedosanusm TP TC 021/2011 «O 6e30macHOCTH NHINEBON OPOAYKIUU» U TP
TC 033/2013 «O Ge3onacHOCTH MOIOKA U MOJIOYHOM npoxykuuny. Ha ocHoBaHMH MPOBEACHHBIX
JAHHBIX BUIHO, YTO BHECAPCHHUE MPOAYKTOB HA OCHOBE KOOBITBETO MOJIOKA B MHAYCTPHIO CICIH-
ATU3UPOBAHHOTO, TUCTHYECKOTO U JICUCOHO-MPO(UIAKTHICCKOTO MUTAHUS BEChMA MEPCIICKTHBHO
U AKTYaJbHO.

KunroueBnbie ciioBa: KOOBUIBE MOJIOKO, KYMBIC, OMOJOTHYECKAs ILICHHOCTh, AMHUHOKUCIIOTHBIH
CKOP, TOKCHYHBIC 3JICMCHTBI, PAIUOHYKIHIBI, TICCTHLIHIBI
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Abstract. The research is devoted to determining the safety of mare’s milk and fermented milk
drink «Kumis». As you know, mare’s milk contains proteins such as lactoferrin, alpha- and betalac-
talbumin, immunoglobulin, lysozyme, serum albumin. At the same time, the body immune system
includes lysozyme and lactoferrin, which are involved in protecting it from the effects of pathogenic
bacteria, since they destroy them both in the milk itself and in the human digestive system. In addition,
mare’s milk differs in the composition of a number of minerals, vitamins and enzymes. It has been
established that kumis has a mass fraction of fat of 2.00%, of total proteins — 2.38% and carbohydrates
—5.92%. According to the data on the amino acid score of kumis, the limiting amino acids are valine,
isoleucine, methionine, threonine, phenylalanine, while the indicators of the ideal protein exceed those
of the FAO / WHO from 13.4 to 28.3%. It has been established that mare’s milk and kumis contain
a large amount of vitamins (A, E, C, B1, B2), which ensure the normal course of biochemical and
physiological processes in the human body. In the process of the research, it has been found that in the
experimental samples of mare’s milk and kumis, the presence of heavy metals and pesticides has not
been detected, and the content of radionuclides in the studied dairy products is in trace amounts and
does not exceed the MPC values. Mare’s milk and fermented milk drink kumis meet the requirements
of TR CU 021/2011 ««On the safety of food products»» and TR CU 033/2013 «On the safety of milk
and dairy products». It can be seen that the introduction of products based on mare’s milk into the in-
dustry of specialized, dietary and preventive nutrition is very promising and relevant.

Keywords: mare’s milk, kumis, biological value, amino acid score, toxic elements, radionu-
clides, pesticides
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IIponyKTMBHOE KOHEBOACTBO — OTO H3BecTHO, 4TO KOOBLITBE MOJIOKO I10 CBO-

TPAOULIMOHHAS TIOAOTPACHb CEJIbCKOTO XO-
3siicTBa pecnyOnmku Kasaxcran, kotopas
SIBJISIETCSI HEOTHEMIIEMOM YaCThIO 6bITa Ka-
3axckoro Hapoza [1]. B Kazaxcrane akTHBHO
BEAETCS MPOU3BOACTBO KOOBLTHETO MOJIOKA,
TaK KaK JaHHBIA MPORYKT 00Jafaer BHICO-
KOH MHUIIEBOM [IEHHOCTHIO 1 0€30MacHOCTHIO.

UM JUETUYECKUM U JiedeOHBIM CBOMCTBAM
MPEBOCXONUT MHOTHE BHIBI MOJIOKA Py TUX
JKUBOTHBIX [2]. Ha ocHOBaHUM nuTepartyp-
HBIX JAHHBIX, KaK MOKa3bIBAET CPABHUTEIb-
HBII aHAJIN3 KOOBLIBETrO M YKEHCKOTO MOJIO-
Ka, 10 COAEPIKaHUIO0 OCHOBHBIX HY TPUEHTOB
HAaOJIIOAAeTCsl CXOXKECTb, 3TO CBS3AHO C
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Ka4eCTBEHHBIM U KOJIMUECTBEHHBIM CONEp-
JKAHUEM HE3aMEHHMbBIX aMHHOKHCIOT, KO-
TOpPble HEOOXOAUMBI JJIsI TUTAHUSI U POCTA
yesoBeka. [3]. KoObuibe MOOKO elle Ha3bl-
BAIOT aJIbOyMHUHOBBIM, TaK KaK H3BECTHO,
YTO COOTHOLIEHHE Ka3enHa K ajib0yMUH-
00y TMHOBOH (ppakumu B Oejike COCTaBJIs-
et 50,5 u 49,5% [4]. Monoko kobObu1 0bja-
JA€T BBICOKOM NMUTATEIBbHON LIEHHOCTBIO, B
CBSI3U C YeM CJIeAyeT YIeNIsTh 0coboe BHU-
MaHHUE €ro MPOU3BOACTBY U OTHABATH €MY
MPUOPUTET CPEON MOJIOKA IPYTUX BUJIOB
JKUBOTHBIX. B CBSI3M ¢ TeM, 4TO KyMmbIC (Ha-
MTUTOK U3 KOOBLIBETO MOJIOKA) CJIABUTCS CBO-
UMHU Y HUKAJbHBIMHU CBOWCTBAMH U OTHOCHUT-
sl K JIe4eOHO-THeTHYECKIM HAIUTKAM, ero
UCTIONB3YIOT KaK IMPU JICYUEHUU, TaK U JJIsT
npoQUIAKTUKU CIEAYIOUUX 3a00IeBaHMI:
TyOepKyJie3, KapnuoJornueckue OOJie3HH,
00J1e3HN MOYEIOJIOBOH C(pepbl, OPraHOB Jbl-
XaHUA, a TaKXe HAPYIIeHUSX HMMYHHOU
CUCTEMHI [5; 6].

Hcnonb3oBanune KyMbIca JJISI JICUSHUS
JAHHBIX 3a00J€BaHUN OOBSICHSIETCS TEM,
YTO OH SIBJISIETCS OMOCTUMYJISITOPOM OJiaro-
napsi CBOUM crieluIecKk M CBOMCTBaM [7].

Llene wuccnenoBaHus: AaTb OLEHKY
SKOJIOTUYECKON O€30MacHOCTH M Ka4vecTBa
KOOBUTBEr0 MOJIOKA U KHUCJIOMOJIOUHOTO
HAIIUTKa KyMbICA, & TakKXe ONpPeIeUTh
B HHUX CONEp)KaHHE TAaKUX TOKCHKAHTOB,
KaK TSDKEJIbIe MeTaJUIbL, PagHuOHYKJIHIBI U
MECTULUBL.

Ha ocHOBaHMU TOCTaBJIEHHOW wLEIU
OBLITN OTpenesIeHbl CIENYIOLHEe 3aJa4H:

1. ompenenuTh MOKa3aTeTN X UMHYECKO-
ro COCTaBa U MUTATEIHLHON LIEGHHOCTH KOOBI-
JBETO MOJIOKA U Ky MBICA,

2. ONpeneNuTh CoAepKaHue BUTAMUHOB
U MIUHEPAJIbHBIX BEIIECTB KOOBLIBETO MOJIO-
Ka U Ky MBICQ,

3. ompenenuTh Ka4ecTBO M Oe3omac-
HOCTb KOOBLJTLETO MOJIOKA U KYMBbICA.

OOBEKTBI U MaTEPUAJIBI UCCIIETOBAHUS

Hayunble nccnenoBanus mo u3yYeHHIO
MUIIEBONH LEHHOCTU KOOBLIBEro MOJIOKA
U KyMmbica OBIIM TMPOBENEHbI B YCJIOBU-
SIX  KPECThsTHCKO-(pepMepCcKoro Xo3siiCTBa
«M. bypanbaes» 3anagHo-Kazaxcranckoii

obnmactu boketiopnunackoro paitona. O0b-
€KTOM HCCJIeAOBaHMiI Oblja BhIOpaHa TO-
pona momaneii [[xxale, xotopas SBIAETCS
OJJHOM W3 CTapeillnx MOpo., BbIBEIEHHBIX
B Kazaxcrane meTonoM HapomHOH cenek-
LMY, U Pa3BOAUTCS B HACTOALLEE BPEeMs B
pecnyOuke U Mpujeraroieil k Heil Teppu-
topusix. [ pynmna koHemMaTok Oplia momoOpa-
HA MO MPUHIUITY «CBEPCTHULBD, C YyYETOM
BO3pacTa, *KUBOI MaccChl, IPOAY KTUBHOCTH.
JKuBOTHBIE, yUaCTBYIOUINE B 3KCIIEPUMEH-
T€, COAEPKAIUCh B ONMHAKOBBIX YCIIOBMSIX,
HAXOAMJIMCh Ha OJHOM MacCTOMIIE U TIOJIb30-
BaJINCh OAHUM BOJIOEMOM.

Jnst uccnenoBanusi ObLITN B3SITHI TPH 00-
pasia KoOBLIbEro MOJIOKa, a Tak)ke TPH 00-
paslia KyMbICa, IPUTOTOBJIEHHOTO U3 3TOrO
MOJIOKA B JIETHUN U OCEHHUU NEPUOABL.

XUMHUYECKUH COCTAB MOJIOKA U KYMBbI-
ca ompenensuii B y4eOHOH Hay4YHO-HCIIbI-
TaTEJNBHOW JaOOPaTOPUU MO OMPENENICHHIO
KaueCTBa MHUILEBOM M CEJIbCKOXO3MCTBEH-
HON mponykuuu PenepasbHOrO rocynaap-
CTBEHHOTO OIOJIKETHOTO 00pa30BaTEeIbHOTO
yupexaeHus Bbiciiero obpasoBaHust «Ca-
PaTOBCKUH TOCYHAPCTBEHHBIN arpapHbIi
yuausepcutetr uMm. H. M. BaBunosay, ucnosnb-
3ys obmen3BecTHyo meronuky [8] s
3TOr0 MOJIOKO OTOMpaJiu B T€UEHHE CYyTOK
CO BTOpPOro Mecslia JIAKTallud U HUCCIEAO-
BAJIN €KEMECSIYHO, XPaHEHHE MOJIOKA OBbLIO
npu temneparype +3°C.

Monoko ansg NpOU3BOACTBA KyMbICa
oTOMpanu B TE€YEHHE CYTOK OT BCEX JIOEK.
TexHonornueckue CBOMCTBA MOJIOKA, BBI-
pabOTKy KyMbICa U OLIEHKY UX Ka4ecTBa IO
XUMUYECKUM U OMOXMMHYECKHUM IOKa3aTe-
JSIM TPOBOJAWJIN B HCHBITATENIbHON MUIIE-
BOI1 TabopaTopun 3anaaHo-KazaxcTaHckoro
¢ummana PI'TI na IIXII «PecnyOnukanckas
BeTepuHapHast naboparopus» Komurera Be-
TepUHApHOro KOHTpoJs u Hagzopa MCX PK.

IIunieByto U 3HEPreTHUECKY 0 HEHHOCTh
OMpeneNsaiu pacueTHbIM METOIOM C MOMO-
LIBI0 CIPAaBOYHUKA «XMUMUYECKHUNU COCTaB
POCCHICKUX MUIIEBBIX TPOAYKTOBY [8].

Tokcukonornvyeckue M paguosoruye-
CKHME MHCCJIENOBAHUS MPOBOAMJIU COIJIACHO
obmenpuHaTeiM MeTonam [10—15].
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Pesynemamer uccreoosanuii

B npouecce nccnenosanuii Obuin onpe-
JeJICHBl MOKa3aTeNll XMMUYECKOr0 COCTaBa
U [TUTATEJIbHON LIEHHOCTH KOOBLIBErO MOJIO-
Ka ¥ KyMbICa.

Conep:xaHue MNUTATENbHBIX BELIECTB
B KOOBUTbEM MOJIOKE M KyMBICE B Cpel-
HEM 3a TPH JIETHUX MecCsla COCTaBUJIO
11,3 u 9,88%. A 3a Tpu OCEHHUX MecCs-
na 11 u 9,54%, 4TO TOBOPUT O CHUIKEHUHU
YPOBHS 3THX BEIIECTB B 3aBUCHMOCTH OT
cezoHa rona. Takum oOpasom, HeoOxomu-
MO OTMETHUTb, YTO MNAaCTOUIIHBINH CE30H
OKa3bIBAET IOJOXKHUTEIbHOE BIUSAHUE Ha
Ka4eCTBEHHBIH COCTaB KaK MOJIOKA, TakK
u Kymbica. Ha OCHOBaHMM pe3yibraToB
U3y4YeHUsT XUMHUYECKOr0 COCTaBa IIPOU3-
BEJCH PAacueT SHEPreTUYEeCKONW IEeHHOCTHU
KOOBIJIbEr0 MOJIOKA M KyMBICA B JIETHHH U
oceHHUll ce30HbI (Tabn. 1). YcTaHOBIEHO,
YTO KyMBIC JIETHErO MPOU3BOACTBA HMe-
€T MaccoByr noiio kupa 1,58%, olmux

oenkoB — 1,92%, yrnesonos — 5,82%. Ot-
JUYUATETbHBIMU OCOOEHHOCTSMHU KYyMBbICA
OT KUCJIOMOJIOYHBIX MPOAYKTOB Ha OCHOBE
KOPOBBEIr0 MOJIOKA SIBJISETCS] BBICOKOE CO-
nepsKaHue JIaKTO3bl (MOJIOUHOTO caxapa),
MPU 3TOM €ro >HepreTudeckasl HeHHOCTh
cocraBisieT Bcero 55,9 kkan (pedepeHt-
Hbl€ 3HAUEHUs MPEACTABJIECHbI B CIIPaBOY-
HUKE «XUMHUYECKUHU COCTaB IHIIEBBIX
npoayktosy [8]). IloaTomy KymbIc, H3ro-
TOBJICHHBII HA OCHOBE KOOBLIIBEro MOJIOKA,
OTHOCAT K HU3KOKAJIOPUHWHBIM MTPOAYKTaM.
JIaHHBII HAMUTOK MOXHO PEKOMEHI0BATh
K ynoTpeOJeHUI0 pas3JnYHbIM BO3pPACT-
HBIM TpyIINaM JIIOAeN, Tak KaK COCTaB €ro
OeJNKOB MMEeT IMMPOKHI CHIEeKTp He3ame-
HUMBIX AMHUHOKHUCJIOT.

buonoruyeckas HEHHOCTb KOOBLIBETO
MOJIOKAa U KyMbICa NPEeACTaBJIeHa B TaOIH-
ne 2. Kak BugHO u3 Tabnunsl 2, 3TU mpo-
OyKTbl OoraTbl HE3aMEHUMBIMH aMHWHO-
KHCJIOTaMU (JTU3UHOM, JIEHLIMHOM).

Tabauya 1
Conep:kaHie OCHOBHBIX KOMIIOHEHTOB KOOLLIHEr0 MOJIOKA 1 KYyMBICA B 3ABHCHMOCTH 0T C€30HA roxa*, %
Table 1
The content of the main components of mare’s milk and kumis depending on the season, %
Kuc/sioM0/104HBII IPOAYKT
MoJ10K0 NHTHEBOE .
(RYMBIC ¢J1a0bIiT)
. Ocennmii . Ocennmii
JleTHmii ce3on JleTHuii ce3on
Hoxaszarenn ce30H (CeHTS0pPbD, Ce30H (CeHTsA0PD,
(M10HD, HIOJTh, (M10HD , HIOJTh,
OKTSIOPD, OKTSIOp,
aABI'YCT), CPe/IHIE aABIYCT), CPe/THHE
HOSIOpB), CpeTHIe HOSIOPB), CpeTHIe
JHAYCHU A JHAYCHU A
JHAYICHUSA JHAYCHU A
Brnara 88,70 90,12 89,00 90,46
Cyxo0¢ BEIEeCTBO 11,30 9,88 11,00 9,54
Benok obmmuit 2,40 1,92 2,38 1,86
Kaszeun 1,30 1,24 1,28 1,20
I'mo6ynuH u ans0yMuH 1.10 0.68 1,10 0,58
Kup 2,00 1,58 2,00 1,54
Jaxro3a 6,20 5,82 5,92 5,63
MunepabHbIe 0,70 0.56 070 0.51
BCILCCTBA
Kanopuitrocts 100 r, 57.20 46.42 55.90 51,01
KKalx

* Cocmasgneno agmopamu.
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Tabnuya 2

Coaepxanune He3aMEHHMBIX AMHHOKHCJIOT B KOOBLTHEM MOJIOKE, OTOOP AHHOM JIETOM,
H KYMbICE 13 3TOT0 MOJI0OKa, Mr/100 T mpoxykTa*®

Table 2

The content of essential amino acids in mare’s milk selected in summer
and in kumis from this milk, mg/100 g of product

KommraecTBO AMHHOKHCJIOT AMHHOKUCTOTHBIH CKOP
Ilokasarenn o o
KoGbLIbe MOJIOKO KyMmbic (c1a0b1ii) KymbIca, %

Banun 88 93 78

Hzoneitunx 68 75 78.8
Jletirmu 147 189 113.4
JIu3un 118 168 1283
MeTuoHuH 32 41 20,7
Tpeonun 78 92 96,6
Tpunrodan 22 29 121

DOecHUMATaHHH 99 122 854

* Cocmasneno asmopamu.

CornacHo TaHHBIM 1O AMHHOKHCJIOTHO-
My CKOPY KyMbICA JUMUTUPYIOIIUMH aMU-
HOKHCJIOTAMH SIBJISIIOTCSL  BAJIUH, M30JIEH-
I[UH, METHOHUH, TPEOHUH, (heHHUJIAJIAHUH,
MPU STOM TOKA3aTeNIn HIeaJbHOro Oeyka
npesbimaroT nokasareau ®AO/BO3 ot 13,4
10 28,3%.

Kakx BugHO u3 Tabn. 3, B KOOBLIbEM
MOJIOKE M KYMBICE€ CONEPIKHUTCS OOJIbIIoe
xonuuecTBo Butamuuos (A, E, C, B.. B),

KOTOpbIE 00ECTIeYNBAIOT HOPMAJIBHOE TeUe-
HUE OMOXUMUYECKUX W (PU3UOJIOTHUIECKUX
MPOLIECCOB B OpraHU3Me desioBeka (Tadi. 3).

IIpusenennsie B TaOnuie 3 gaHHbBIE TO-
BOPSIT O TOM, YTO KOOBIJIbE MOJIOKO I ITPOY KT
ero nepepaborku Oorarel ButamuHom C.
Ero conep:kanue moutH B meCTh pa3 BbILIE,
YeM B MOJIOKE KPYITHOTO pOraTtoro CKorta H
k03. [Ipu mony4eHun Kymbica comepKaHHe
ButamMuHa C HE3HAYUTENBHO yMEHbIIAETCs

Tabnuya 3
Coaep:xranue BUTAMHHOB B KOOBLILEM MOJIOKE H KyMbICE JIeTHero ce3ona, na 100 r npoxykra*
Table 3
The content of vitamins in mare’s milk and kumis of the summer season, per 100 g of product
HaunmenoBanue npoaykra
Ilokazarenan
Ko0b11H€ MOJTOKO Kymbic (c1a0b1ii)
Buramun A, MT 0,02 £ 0,0006 0,025 £ 0,0003
Buramun E, Mr 0,07 £ 0,0006 0,08 £ 0,0003
Butamun C, mr 9.62+£0,2 9.41 £ 0,0005
Buramun B, mr 0,03 £ 0,005 0,033 +0,0005
Burtamuu B, mr 0,04 £0,005 0,14 £ 0,0003

*CocmasneHo asmopami.
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Tabruya 4
Coaep:raHue TSKEIBIX METAJLIOB, PATHOHYK/IN/IOB U MECTHIH/IOB B KOOLLILEM MOJIOKE H KYMBICE™®
Table 4
The content of heavy metals, radionuclides and pesticides in mare’s milk and kumis
KoGb11B€ Kymsic KoGb11B€ Kymsic
HMokasarens K MOJIOKO (c1a0wrii) MOJIOKO (c1a0b1it)
JICTHET 0 JIETHEr 0 O0CEHHET0 OCEHHET0
ce30Ha ce30Ha ce30Ha ce30Ha
Taoicenvie Memainivl
CauHen, M/t He 6oce 0,1 - - - -
Kaamuit, mr/r He 6omee 0,03 - - - -
MBIbIK, MT/T He 6omee 0,05 - - - -
PryTts, MI/T He 6omee 0,005 - - - -
Paouonyrnuowt
Leswuit 137, br/kr He 6osee 100 0,01 0,0 0,03 0,01
Crpornwuit 90, br/kr | He Oosee 25 1.3 0.5 1.5 0,7
Tecmuyuovl

rxXur -

I (e, B,y He 6oaee 0,05 - - - -
H30MEPBI), MI/KT

T
AAT uero He 6oice 0,05 - - - -
METAOOTUTHI, MI/KT

[IpumMeuyaHnue: (-) HC OOHAPYIKCHO

* CocmagneHo agmopamu.

no npuynHe ero okucneHus. Kobvuise mMo-
JIOKO U KyMBIC Tak)ke OOratbl BOIOPacTBO-
pumbIMH BUTaMuHamMu B.. B, u BuTamuHom
A W3 rpy bl )KUPOPACTBOPUMBIX.

Jns onpeneneHus kadectBa U 0e3-
OMAaCHOCTU KOOBLIBErO MOJIOKa U KyMbICa
OBIJIO MPOBEAEHO UCCIIEIOBAHNE 110 COAeP-
JKAHUIO0 TOKCHYECKUX BEIIECTB B 3TUX MPO-
nykTax (tadm. 4).

Ha ckopocTh BcaceiBaHUsS KCEHOOHO-
THKOB pa3HOTO Te€He3a HENOCPEACTBEHHOE
BJIUSIHUE OKa3bIBAIOT OMOJOTMYECKHE OCO-
OEHHOCTH OpPraHOB IHUIIEBAPEHHs U (U3HU-
KO-XMMHUYECKHE CBOHCTBA 3THUX BEILIECTB.
IIpu aHanu3e MoJyueHHBIX NAHHBIX (Ta0I.
4) OBIJIO YCTAHOBJICHO, YTO TSIXKEJIBIX Me-
TAJIJIOB U NMECTULUAOB B OMBITHBIX 00pas-
11aX KOOBIJIBEro MOJIOKA U KyMbICa HE OBbLIO
oOHapy>keHO. PaguoHykIuael B uccuenye-
MOH MOJIOUHOM NPOAYKLHHU COAEPKAIUCH
B CJIEIOBBIX KOJINYECTBAX U HE MPEBBILIAIN

npenenbHO [OMYCTUMBIX KOHIIEHTPAIHA.
Hcxomnst 3 3TOr0 MOXKHO KOHCTaTUPOBATb,
4TO KOOBUIBE MOJIOKO U KHCJIOMOJIOYHBIN
HATTUTOK KyMBIC OTBEYAarOT TPeOOBaHUSIM
TP TC 021/2011 «O 6e30MmacHOCTH MUIIEBOM
nponykuum» u TP TC 033/2013 «O 6e3omac-
HOCTH MOJIOKA U MOJIOUHOMW TIPOIY KITHID).
3akmrodenue. B xome npoBeaeHHbIX KC-
CJIeIOBaHU# ObLIO YCTAHOBJICHO, YTO KYMBIC
UMEET MaCCOBY IO OO skupa 2,0%, obumux
oenkoB — 2,38%, yriaeBonos — 5,92%. beina
orpenesieHa 0€30MacHOCTb KOOBLIBETO MO-
JIOKa ¥ KHMCJOMOJIOUHOTO HAaIMTKa KyMbICa.
VYCTaHOBIIEHO, YTO B KOOBLILEM MOJIOKE U
KyMBICE CONEPIKUTCST OOJBIIOE KOIUYECTBO
sutamuHoB (A, E, C, B, B)), kotopbie 00e-
CMEYHBAIOT HOPMATbHOE TeUEeHHE OUOX UMU-
YeCKMX M (PU3HONIOrHYECKHX MPOLECCOB B
opraHusMe YejioBeka. B mporecce uccneno-
BaHHUI YCTaHOBJIEHO, YTO B OMBITHBIX 00pa3-
11axX KOObLIbErO MOJIOKA U KyMbICA HAJTUYHE
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TSDKEJIBIX METAJIOB M MTECTUIIMIOB HE OOHa-
PY’KEHO, a ComeprKaHhe PaJUOHYKJIHUIOB B
UCClieyeMOl MOJIOYHOM MPOAYKLHUU HAXO-
IUJIOCH B CIIEZOBBIX KOJMYECTBAX U HE IMpe-
Bbitnajio 3HaueHui [1/1K.

Takum 0oOpasom, KOObLIbE MOJIOKO OT-
HOCSIT K YHUKAJIbHOMY M DKOJIOTUYeCKH Oe3-
OMACHOMY CBIPBIO, U3 KOTOPOTO MPOH3BOASAT
BBICOKOITUTATENIbHBIE ¢ TOYKH 3peHusi (hu-
3MOJIOTUU TMPOAYKTHI MUTAHMSI, B TOM YUCIIE
KyMmbic. Ha OCHOBaHMM MPOBEAEHHBIX UCCIIE-
JOBaHUN MOYXHO OTMETHTh, YTO BHEIPEHHUE
MPOAYKTOB Ha OCHOBE KOOBLIBLETO MOJIOKA B
UHIYCTPHUIO CIELUATU3UPOBAHHOTO, THETH-
YECKOro U JieueOHO-POPHIAKTUIECKOrO M-
TaHUs BEChMA MEPCIIEKTHBHO U aKTyaJIbHO.

Bb1600v1:

1. B xome mpoBeOEHHBIX HCCIIENAOBA-
HHUI YCTAHOBJICHO, YTO KYMBIC UMEET Mac-
coByto aomro skupa 2,0%, obmux Oenxkos
— 2,38%, yrnesoaos — 5,92%. OnpeneneHa
0e30macHOCTh KOOBLTBETO MOJIOKA U KHCJIO-
MOJIOYHOT'O HATTUTKA KYMBIC.

2. YCTaHOBIIEHO, YTO B KOOBIIIBEM MOJIO-
K€ M KyMBICE CONEPIKUTCS OOJIBIIOE KOTHYe-
ctBo ButamuHoB (A, E, C, B, B,), kotopeie
obecreunBarOT HOPMAJIbHOE TeueHue OHOo-
XUMHYECKUX U (PU3HONOTHUECKUX MPOLEeC-
COB B OpPraHU3Me YeJIOBEKa.

3. YCTaHOBJIEHO, UTO B OIBITHBIX 00pa3-
1[aX KOOBLIBETO MOJIOKA U KyMbICa HaJTHYNE
TSKEJIBIX METAJLJIOB M IMeCTUIIUOB He OOHA-
PYKEHO, a comep:KaHue pPaJUOHYKJIHIOB B
UCCIIeyeMON MOJIOUHOW MPONYKIMU HAXO-
IUJIOCH B CJIENOBBIX KOJIMYECTBAX U HE TIpe-
Boimajo 3HaueHui [1JIK. KoObuibe Momoko
OTHOCSIT K YHUKAJBHOMY U SKOJIOTUYECKU
0e30MacHOMY CBIPBIO, U3 KOTOPOTO MpPOU3-
BOZSIT BBICOKOITUTATEJIbHBIE C TOYKH 3PEHUS
(U3MONIOTUU MPOAYKTHI MHUTAHUS, B TOM
YHUCJIE KYMBIC.

4. BuenpeHue HNpONYKTOB Ha OCHOBE
KOOBUTBETO MOJIOKa B WMHIYCTPHIO CIELHU-
AJIM3UPOBAHHOTO TUETUYECKOTO U JICUeOHO-
PO UIAKTUYECKOrO MTUTAHUS BECbMa TIep-
CIIEKTUBHO M aKTYaJIbHO.
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