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HEAVY METAL CONTENT IN THE SHEEP MILK

Abstract

Many heavy metals are involved in biological processes and in certain quantities are essential for the
functioning of plants, animals, and humans as trace elements. But in excessive doses it may cause serious
health effects. Heavy metals are especially dangerous because of their ability to bioaccumulation: they
accumulate in the body, creating an increased concentration. Since one of the main goals of agriculture is the
obtaining ecologically clear product it is necessary to control the value of HM in the organism of domestic
animals. In this work we investigated the concentrations of heavy metals in ewe’s milk and compared with
the normal values that necessary for normal functioning.
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In recent years, Kazakhstan has sharply increased the load on the natural ecosystems of certain
regions due to the intensification of activities for the exploration, production and transportation of raw
materials. Currently, in areas where industrial enterprises are located, as well as in places of intensive use of
sewage sludge in agricultural production, excessive amounts of heavy metals accumulate in the soils [1].
Besides, heavy metals enter the soil together with organic and mineral fertilizers, ameliorants and pesticides.
Another huge problem on ecosystem of West Kazakhstan is the consequences of the nuclear-missile test sites
Kapustin Yar and Azgir polygons [2]. These industrial activities have crucial effect on environment and
agricultural production. To obtain environmentally friendly agricultural products it is necessary to take into
account all aspects of animal husbandry, including environmental conditions.

Heavy metals accumulate in the body of plants and are distributed through the food chain, adversely
affecting various taxonomic groups of living organisms, including domestic animals. Heavy metals are non-
ferrous metals that have a density greater than the density of iron and atomic weight greater 40. For example:
lead, copper, zinc, nickel, chromium, cadmium, cobalt, mercury. In small quantities, they are necessary for
organism. But a significant excess of their maximum permissible concentrations (MPC) leads to serious
diseases. Heavy metals disrupt the normal course of biochemical processes, affect the synthesis and function
of many active compounds: enzymes, vitamins, and pigments.

Heavy metals not only negatively affect the body, but also often worsen the technological properties
of animal raw materials, making it difficult or impossible to prepare high-quality agricultural products [3]. In
this regard, it is necessary to study, develop and implement technological methods for reducing the level of
heavy metals and obtaining safe, environmentally friendly products. Animal products obtained under
conditions of man-made environmental pollution do not meet sanitary standards in terms of the content of
heavy metals and pose a certain danger to human health [4].

We conducted research on the content of heavy metals in the milk of Akzhaik meat and wool sheep
of the «Saltanat» farm in the Akzhaik district of the West Kazakhstan region.

The research material was the milk of ewes of the Akzhaik meat-wool breed of sheep bred in the
farm mentioned above. Milk samples were collected from ten clinically healthy, lactating ewes.

Studies on the content of heavy metals were carried out by atomic absorption method. The
guantitative determination of elements by atomic absorption is based on the fact that the intensity of the
spectral radiation is directly dependent on its concentration in the analyzed solution.

The results of the study. Heavy metals such as lead, copper, and zinc were found during the research.

Lead. The most common forms in the environment are Pb2+. The degree of toxicity is very high.
Once penetrating into the body of animals, lead disrupts the functioning of the digestive system, reduces
neurovegetative processes, affects the progression of vegetative-vascular dystonia, increases the frequency of
cardiovascular diseases, and disrupts calcium metabolism. The animal's body may be exposed to anemia that
is not associated with iron deficiency, since lead is an iron antagonist [5].

4



Another HM found in sheep milk was the copper. Being in the body of animals, copper normalizes
the activity of enzymes, the course of physiological and biochemical processes in the system of
hematopoiesis and reproduction. With a lack of copper, the pigmentation of the wool is disturbed, anemia
occurs, the growth of young animals is delayed, and gastrointestinal disorders are observed. Excessive doses
of copper are toxic.

An overdose of copper salts or their uncontrolled use as growth stimulants leads to poisoning of
animals. In animals, there is necrosis of liver cells, methemoglobinemia and hemolysis of red blood cells.
Animals have jaundice, loss of appetite, thirst, shortness of breath. Death occurs from a hepatic coma [6].

The daily requirement for zinc is 10-15 mg. The upper permissible level of zinc consumption is set
at 25 mg per day. It acts on our body at the cellular level, directly participating in the metabolism: this
essential trace element is part of all vitamins, enzymes and hormones, in fact, occupying 98% of all our cells.

Toxic doses for agricultural and domestic animals are 20-40 mg / kg. More common poisoning of
pigs, dogs and poultry, rarely large and small cattle.

The milk of the animals will contain all that they received with water and grass [7].

Table 1 - The content of heavy metals in investigated milk samples.

The normal values of HM (mg/kg) Obtained results (mg/kg)
Lead 0,1 0,095
Copper 1,0 0,105
Zinc 5,0 2,250

The quantitative determination of elements by atomic absorption showed that the amount of lead
found in ewes milk of Akzhaik meat-wool breed of sheep bred was ranged between 0,07-0,13 mg/kg. From
table 1 it follows that the number of copper found in the milk of sheep is in the highest value and
approximately equal with the maximum permissible concentrations. During the experimental work it was
detected that the zinc content in the milk of ewes was 1,65-2,84 mg/kg. In other words, the sheep milk was
not contaminated by zinc.

According to the results of our investigation we can conduct that normally heavy metals are not exceed
maximum permissible limits in the milk of sheep of the Akzhaik meat and wool breed, which corresponds to
the current veterinary and sanitary requirements.
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TYHUIH
OHepKaCcINTIK OHIIpIC KOJNEeMIHIH >KOFapbUIaybl, aybUIMIAPYAIIbUIBIK J>KYHeTIepiHae XUMHSITBIK
3aTrTap/pl KOJNJaHy >KoHEe Oacka Ja aHTPOMNOTeHIIK MPOIECTep OSKOJOTHSUIBIK Tere-TeHIIKTIH Kenoip
JKarJainapia KauThIMChI3 e3repyine okemui. OcblHAal canapbiH Oipi-KaHyapiaapIblH JICHECIHJE TaMak
Ti30€eri apKbUIbl aybIp METAIAP/IbIH KUHAIYBL. AYBUIIIAPYalIbUIBIK OHIMJICPIHIH YKOJOTUSUIIBIK TaJlalTapFa
colikec Taza 0O0JIybIH KaMTaMachl3 €Ty YIIiH XUMUJIBIK KOCIAIapMEH JIaCTaHy MOJIIIEPIH dpAaibIM 3epTTeI
JKoHE OaKbUIaIl OTHIPY KYHTI30€/1eri MaHbI3 bl MiHJIETTePAIH Oipi.



PE3IOME

VBenuueHne 00bEMOB TPOMBIIIICHHOTO MPOM3BOJICTBA, HCIIOIb30BAHUE XUMHUYECKHAX BEIICCTB B
CEIIbCKOXO3SIMCTBEHHBIX CHCTEMax M JPYTHe aHTPOIIOTCHHBIE IPOIECChl MPHUBEIH K HEOOpaTHMOMY
HN3MCHCHUIO 3KOJIOTUYCCKOIr'0 paBHOBCCHUS. OI[HI/IM U3 TaKux HOCJ'ICI[CTBI/H‘/’I ABJISICTCS HAKOIIJIICHUEC TSAXKCEIJIbIX
METAUIOB B OpPraHM3ME >KMBOTHBIX Yepe3 MHUIIECBbIe Iend. MHOTHE TsDKeIble MeTaulbl YYacTBYIOT B
OMOJIOTMYECKUX IMPOIECCaX M B OIPEACICHHBIX KOJHUYECTBAX HEOOXOAMMBI Ui (DYHKIIHOHHPOBAHHUS
paCTeHHﬁ, JKMBOTHBIX M YCJIOBCKA B KAUCCTBC MUKPOI3JICMCHTOB. Ho s YPE3MECPHBIX 103aX OH MOKET BbI3BATb
CephE3HBIC TIOCIACACTBUS JUIS 370pOBbs. [10CTOSHHOE H3yYEeHHE U OTCICKHBAHHE KOJMUYCCTBA 3arpsA3HEHUS
XUMHUUYCCKUMH 0OABKaMHU JIJIsl 00ECIICUCHUST YUCTOTHI CETbCKOX03IHCTBEHHOU TPOAYKIIMH B COOTBETCTBHH C
9KOJIOTHYCCKUMU TpC6OBaHI/IﬂMI/I SABJISICTCA O,I[HOP'I U3 BaXHEUIIINX 3a1a4 CEJILCKOXO03SIMCTBEHHBIX
PabOTHHKOB.
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«KYHBAT'BIC» APA BAJIABIH CAITACBI MEH KAVYIIICI3AII'TH CAHUTAPJIBIK BATFAJIAY

Anaarna
byn wMakamama ym Typni  KyHOarbic OaiblHa BETEPUHAPHSIBIK —CAHUTAPUSUIBIK — CcapamnTay
xypriziired. Kasipri Tanaa 6an eHiMiHe CypaHbIC KOI OOJIFaHABIKTaH, OHBIH CallachiHa Ja aca KaTThl KOHLI
Oey kaxer. barbic KazakcTaH oONBICBIHAAFBI OHJIPIJECTIH apa OaiblHa BETEPHHAPIBIK—CAHUTAPIIBIK
capanTay Ke3iHAE TayapiiblK, OpPraHOJCNTHUKAIBIK JKOHE (U3UKO—XUMUSUIBIK,  3€PTTEY  YKacajJbl.
Hotmxecinae apa GanbiHbIH Oip YATICiHAE KbI3bUIIIA CIpHECIHIH 137€p1 aHbIKTAJIbl XKoHE OapIbIK eHiMaepre
CaHMTAPJIBIK Oarackl Oepiiii.

Tyiiin ce30ep: Kynbasvic Oanvl, OUACMA3a CAMbl, GEMEPUHANLIK CAHUMAPILIK CApanmay,
OP2aHONeNMUKATILIK, KOPCEMKIUmepi.

Kazipri yakpITTa qJyKeHAEpIeri caThll adylibl YIIiH 0a3apiapia OanjblH KeH CIEKTPl YCHIHBUIFaH.
TaOuru apa Oanbl-eMIiK-IUETAIBIK J)KOHE MPOPHIAKTUKAIBIK KacHeTTepi 0ap KyHIbl TaMaK eHiMi. OHIMHIH
Oyt MopTe0eci OHBIH canachl MEH Kayilci3/Iirine epekiie TainanTap Kol MiHaerTeii [1].

Byrinri Tanaa xaHa TaMak TEXHOJIOTHSUIAPBIH €HI13y OHIMI€ 9pPTYPIIi TYCTEp, HICTEeP, KOHCUCTEHIIHS
JKoHe TinTi Oenrini Oip cakray Mep3iMiH O6epyre MyMkinaik Oepeni. Konrpadakrini eHimuep kebinece 3aHabI
Tayapiapbl BIFLICTHIPHIN, HAPBIKTA JKETEKII OpbIHFa ue [2].

Kebinece apa OanbIHBIH KYHBIH TOMEHJIETY YIIIH OpTYpJi eHimzep (KbI3bLIIA HeMece KpaxMal
cipHeci, yH, Oop »oHe T.0.) KOCBUIaJbl, COHBIMEH Karap TaOuru Oanjpl Oacka yKcac ©HIMIepMEH
aIMaCTBIPAIbI.

JKymbictein MakcaThl bateic Kazakcran o0mbiceingarbl MECT P 54644-2011 TanantapbiHa colikec
OpPraHOJIEITUKAIBIK ~ JKoHE  (U3UKA-XHUMHUSUIBIK ~ KepceTkimTep OoiibiHma  «KyHOarbic» — OajbIHBIH
BETEPUHAPHSIIBIK-CAHUTAPHSUIBIK capanTtay Oaranay 6ossl [3].

TexHUKaBIK IapTTapFa cail OaNJIbIH YII YATICIHIE opay *oHe TaHOanay 3eprreii (kecre 1).

Kecre 1 - Kynbarbic OasibIHBIH Opay oHE TaHOajay HITHKeJIepi

Kynbarbic 6anbt
«MateBocsIH»

KynoOarbic Ganbl
«[HTankap»

Kynb6arbic Ganbl
«JlapbUHCK»

1

2

3

BKO, 3eJIeHOBCK
K/X MareBocsiH

ayJaHsbl,

BKO,Axxkaiterk aynansl, Lllamkap
aybLIbI

BKO, 3eIeHOBCK
JlapbUHCK aybUIBI

ayJaHbl,

2020 >kbL1, TAMBI3 alibl

2020 xbL1, MAYChIM alibl

2020 b1, MaYChIM albl

«Komnrip xan» CO

«Mupnan» 6a3apbl

«Mupan» 6azapsl

250 rp

250 p

250 p

100 rp=1331 x/Ix/xkkan

100 rp=1331 k/lx/kkan

100 rp=1331 k/Ix/xkkan

20°C temneparypaja 24 ait

20°C remneparypana 24 ait

20°C temneparypaja 24 ait




