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Pedepar. Ijew Oaunoli pabomul 3GKAICHACMCA € UYHEHUN 3REMEHMHOZ0 CmAmyca wlepcmu cobax
S v

e Heened 1P Ha x2—4-u8—10- 3P Ifoo o

Haxoduruce 39 cobax cnedyoujux nopod: p ineper, O YepHBIe MEpPLepul, 30I0MuUCMEle
pempusepw, rabpadopet u dobep 2. K e buinu pONCOGHs! U O & 2 He ipcKe,
Tonmcke, Anme u Mockse. Cobaxu coO0epixcamich 8 yeiosusx Keapmup ¢ @ILHBIM YMp U geepHuM
moyuorom. Ilepcmy Onn onped yeHmpayuu 61 guicmpuzanu ¢ xonku. Buosnemenmuuiii

Y

2p 1D Ha xeadpynoasnom Macc-cnexkmposempe Elan 9000 u amomHo-3MUCCUOHHOM
cnexmpomempe Optima 2000DV Memodaru Macc-cneKmpoMempuu ¢ UHOYKIMUSHO CeR3aHHON naazMol

U AMOMHO-3MUCCUOHHON CnexmpoMempul ¢ UHOYKIMUGHO CEASAWHON ii. Heeaed 1PosoOUAN
& nemuuii nepuod. Payuos cobax U3 CYXIX NPOMY 1X KOPMO8, €Ot 1P IX N0 OC A

HBIM @ey (HAM, MAKPO- U MUKD B npoy uccned wii y cobax
pasnosospacmuLix zpynn 6 oGHap) bl CReyuUHECKUE MUKD 2. ITony4enHble pesyiomamst

noxasanu, ¥mo cobaxu 2 — 4-1emue20 8o3pacma npeeocxodsm 8 — 10-1emHUX HCUBOMHBIX N0 KOHYeHmpayuu
e wepcmu amosunuz na 81,3 % (P<0,01), xpoma — na 67,1 (P<0,001), medu —na 27,4 (P<0,05), xceresa -
Ha 81,7 (P<0,05), pmymu—wa 70,5 (P<0,05), fioda—na 68,3 (P<0,05), kaws —na 57,5 (P<0,01), numuz —
Ha 63,7 (P<0,05), ceunya — na 84,5 (P<0,05), eanadus — na 56,6 (P<0,05) u yunka — na 27,9 % (P<0,01).

Ilpu smoxt 6 zpynne 2 — 4-nemuux X yp tloda npeswwan panuyy pe@epercHuIX IHa4eHul
Ha 35,5 %. V cobax 8 — 10 3P Xpoma, xcenesa, fioda, Map2anya u KpemHus
omcmasaiu om HuxcHeil ep el pegrep BIX IHA4EHUll Ha 45,0; 89,9; 86,0; 91,0
u 89,7 %.

ONTOGENETIC FEATURES OF THE ELEMENTAL COMPOSITION OF DOG HAIR

N.V. Efanova, PhD in Biological Sciences, Associate Professor
L.\ Osina, PhD in Biological Sciences, Associate Professor
S.V. Batalova, PhD in Biological Sciences, Associate Professor
0.8. Kotlyarova, PhD in Biological Sciences
G.V. Vdovina, PhD in Biological Sciences

Novosibirsk State Agrarian University
Keywords: dog, hair, ontogeny, bioelement, elementosis.

Abstract. This work aims to study the elemental status of dog hair in ontogeny. The studies were conducted
on animals 2—4 and 8-10 years of age. Under observation were 39 dogs of the following breeds: Rottweilers,
Dalmatians, Black Terriers, Golden Retrievers, Labradors and Dobermans. The animals were born and
kept in Novosibirsk, Tomsk, Yalta and Moscow. The dogs were kept in apartments with obligatory morning
and evening exercise. Wool was sheared from the withers to determine the concentration of bioelements.
The bioelemental composition of wool was determined on an Elan 9000 quadrupole mass spectrometer and
an Optima 2000DV atomic emission spectrometer By inductively coupled plasma mass spectrometry and
inductively led pl ic emission spectrometry. The research was carried out during the summer
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period. The diet of dogs consisted of dry industrial feed, balanced in terms of essential nutrients, vitamins,
and macro- and microelements. In the research process, specific microelementoses were found in dogs of
different ages. The obtained results showed that dogs of 2-4 years of age exceed 8-10-year-old animals in
the concentration of aluminiwm in wool by 81.3% (P<0.01), chromium - by 67.1 (P<0.001), copper - by 27.4
(P<0.05), iron - by 81.7 (P<0.05), mercury - by 70.5 (P<0.05), iodine - by 68.3 (P< 0.05), potassium — by
57.5 (P<0.01), lithium — by 65.7 (P<0.05), lead — by 84.5 (P<0.05), vanadium — by 56.6 (P<0.05) and zinc
by 27.9% (P<0.01). At the same time, in the group of 2-4-year-old animals, the iodine level exceeded the limit
of reference values by 35.5%. On the other hand, in dogs of 8—10 years, chromium, iron, iodine, manganese,
and silicon indicators have lagged behind the lower limit of the reference values by 45.0, respectively; 89.9,
86.0, 91.0 and 89.7%.

BHOSTeMeETHEIH COCTAB TKaHeH OpraHH3Ma JXHBOTHBIX 3aBHCHT OT COajaHCHDOBaHHOTO
KOPMIICHHS, 3/I0POBBS KeTy/I09YHO-KHIIeTHOTO TPAKTa, AKTHBHOCTH MeTabOIHYecKHX HpOIeccoB,
()epMeHTHEIX H SHJOKDHEHOH CHCTEM, SKOIOrHIecKod 00CTAHOBKH OKPYKAIOIEH Cpe/bl B paioHa
conepxanns [1-7]. Poib 3EAYHTEIFHOTO KOTHYECTBa OHOIIEMEHTOB B OPraHH3Me, 4 TAKIKE IPHIAHEI
H IOCHe/CTBHY Pa3BHTHA SIEeMEHTO030B H3YHYeHBl JIOCTAaTodHO Xopomo [1-5, 8-10]. Omsako B
COBpEMEHHOH IATepaType eme HeZIoCTATOYHO CBe/IeHHH O KOIHYeCTBEHHBIX H3MeHe HASX XHMAIECKHX
3IeMEHTOB Y PasHBIX BHJOB XHBOTHEIX, H B JACTHOCTH y €002k, B CBSI3H C OHTOTeHe30M. Mexay
TeM, He HCKIIOYEHO, ITO HA PAa3HBIX CTANHIX HETHBHIYATHHOTO Pa3BHTHA, B CBA3H C H3MEHEHHEM
aKTHBHOCTH H HANIPARTHHOCTH OOMeHa BemecTs, IOTPeOHOCTS H HETEHCHBEOCTD YCBOSHHS MaKpo-
H MHKPO3JIEMEHTOB CYIIECTBEHHO OTiEdarorcs. Ilens Hamelf paboThl 3aKIodanach B H3yYeHHH
ocoberroCTeH bHO2IEMERTHOTO cTaTyca cobak 2—4- m 8—10-JeTHEro BO3pacTa IO COAEPIHKAHHIO
MaKpO- H MHKPO3/IEMEHTOB B IIEpPCTH.

JUist npoBejieHus. Hecle/{oBanH# O5UmH ch)OPMHPOBAHEI IBE IPYIIIEI KHBOTHBIX, CONEPKAHAXCS
B YCIOBHSX KBapTHp, B I. HoBocubmpeke, Tomcke, Sinre 1 Mockse. Cobaxu exeJHeBHO IOIyJand
00A3aTeNbHBIA JTBYKPATHBIH MOIHOH. PalHOH c0o0ak COCTOSLI H3 CYXHX KOPMOB IPOMBIIUIEHHOIO
TPOH3BOJICTBA, COATAHCHPOBAHHEIX 110 OCHOBHBIM IIHTATEBHEIM BEIECTBAM, BETAMAHAM, MAKpO- H
MHKDOIIeMEHTaM.

B coctas 1-# rpymms: (n = 20) BXOTHIH XHBOTHEIe 2 —4-JIETHET0, @ B COCTaB BIOpoi (n=19)—8—
10-netroOro Bospacra. ITopoaHoe pasHOOOpasHe OBLIO IPeICTABICHO POTBEHICPAMH, NATMATHHAME,
YEPHBIMHA TephepaMH, 30I0THCTEIMA PeTPHBEPaMH, TabpafopaMy | obepManamy.

Hcenepopasna OPOBONHENIE B JTeTHHH mepuoA. IllepcTs IS KOJHIECTBEHHOTO ONpefeNeHHS
MAKpO- H MHKPO3JIEMEHTOB BEICTPHTATH C XONKH. BHOSIeMeHTHBIH COCTAaB INEPCTH ONpeselsuIH
Ha KBaJPYNONBHOM Macc-cmektpomerpe Elan 9000 B aToMHO-3MHCCHOHHOM CIEKTpOMETpe
Optima 2000DV MeToRaMH MacC-CIEKTPOMETPHH ¢ HEAYKTHBHO CBS3HHOH ILIA3MOH H aTOMHO-
SMHCCHOHHOH CIEKTPOMETPHH C HEAYKTHBHO CBA3AHHOH miasmoi [1, 11]. Tlonywerasi madpoBoi
MaTepHal CTaTHCTHIecKH obpaborTal ¢ moMomsko nporpamMmsr Microsoft Excel.

PesynsTaTs! HeCIeIOBAHHH ToKa3anH (TabmHna), aTo cobaxs 2—4-TeTHero BO3pacTa IpeBOCXOAAT
8 — 10-J1eTHHX KHBOTHBIX 110 KOHIIEHTPAIHH B IIEPCTH ATIOMHHET Ha 81,3 % (P<0,01), xpoMma — Ha
67,1 (P<0,001), Memm — Ha 27,4 (P<0,05), xeme3a — Ha 81,7 (P<0,05), pryta — Ha 70,5 (P<0,05),
Homa — Ha 68,3 (P<0,05), kammg — Ha 57,5 (P<0,01), imag — Ha 65,7 (P<0,05), cBuHna — Ha 84,5
(P<0,05), Baramasa—Ha 56,6 (P<0,05) # murKa —Ha 27,9 % (P<0,01). ITpa 5T0OM B rpymme 2 —4-IeTHHX
HBOTHEIX yPOBEHb H0/|a IIPEBHINAT TPAHHIY pedepeHcHEIX 3HaeH i Ha 35,5 %. Hox meobxomms
JUTS HOPMATBHOTO (YHKITHOHHPOBAHHAS ITHTOBHIHOH XeNe3kl. BEICOKHIT ypoBeHs HoZla B OpraHu3Me
HEraTHBHO OTPAXAETCA HA THPEOHJHOH (YHKIHH H, KAK ClIeICTEHe, Ha MeTaDOIHTeckHX Poneccax.
OiHaKO0 He HCKIIOYEHO, 9T0 BEICOKHHE YPOBEHb H0/1a B MIEPCTH MOXeT OBITh OfHAM H3 BapHAHTOB
€ro HHTeHCHBHOH SKCKPeIHH H3 OPTaHH3MA Yepe3 NPOH3BONHBIC KOXKH B CIydae H3OBITOUHOrO
IIOCTYIUIeHHS B opranmsM [1, 4, 7, 12].
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V¥ cobax 8 — 10-TeTHero Bo3pacTa MOKA3aTeNH XpoMa, JKeje3a, Hoxa, MAPraHia H KpeMHHA
OTCTABAIH OT HEDKHEH IPAHHIEI pelepeHCHBIX 3HAYEHHH COOTBETCTBEHHO Ha 45,0; 89.9; 86,0; 91,0
H 89,7 %.

Obgapy:xernsie B OpraHEsMe GHOIIeMeHTO35 HecyT B cebe payy omacHocTei. TaK, HexocTa-
TOK XpoMa IPHBOAHT K HAPYNICHHIO JIHITHAHOTO, YIIEBOXHOIO OOMEHOB H caxapHOMY mHaberTy.
B pesymsTate B KPOBH HOBBINAIOTCS YPOBHH TIIOKO3BI, TPEIIHIEPHZIOB, XONECTEPHHA, MOTYT
PA3BATHECS CEMITTOMEI HefiponaTay. [IpHpOHEMA HCTOTHHKAMH XPOMA SBISIOTCS APOKOKH, TIEYeHb,
MSCO, 38PHOBEIE, KPeBETKH. B HacTosImee Bpemst IOKa3aHO, UTO B NpOLiecce IepepaboTka KOpMOB
XpoM Tepsercs [1, 3, 8]

Hedurmr xenesa MoxeT OBITh BEI3BAH CHIDKEHHEM BCACHIBAHHA IAHHOTO 31€MEHTA B TOHKOM
KHIeTHHKe, HeIOCTATKOM B KOpMe, [peobnafanreM B KOPMe IUIOXO BCACHIBAIOIIEXCA (HTATOB e~
71e3a, XpoBoTedeHHeM. OCHOBHEIM CHMITTOMOM Jle(DRITHTA JKejle3a SBigeTcs aHeMus. K HeTOTHEKAM
JKelle3a OTHOCATCS MSCO H CYOIPO/TYKTBL, SIAIHBIE JKeITKH, 33PO/IBIIIH IIIHHITSL, OBOIIH, CyX0(ppyKTSL
[1,3-5, 10].

Hexocra’roxionaqamenceropasmaercxnamemmmpaﬁomxco@emmconepxameu
JIaHHOTO XAMHYECKOro 3JIeMeHTa B I0YBe H BoZe. JIokasaHo, 9To OT NoTpebleHns Hoxa ¢ BojIoH |
IHmel 3aBHCHT €r0 COZepKaHHe He TONBKO B IHTOBHAHOH JKeese, KPOBH, HO H B BoJocax [12].
Hedrmmr Hoza NPHBONAT K CHIDKEHHIO CHHTE3a THPEOHTHEIX TOPMOHOB B IIHTOBHJIHOH Jelese,
PA3sBATHIO SHIEMHYECKOTO 3062 H, KaK CIIe/ICTBHE, K HAPYIICHHIO GEIKOBOIO, SHEPreTHTECKOro
MeTaboIH3Ma, PeNpPONYKTHBHBIX (YHKITHI, CHIDKEHHIO HETEHCHBHOCTH pocTa. Hambomee Goratst
HONOM MOPEIPOIYKTHL.

HemocTarok — Mapraniia IpOSBIAETCH — 3aMeJ/UICHHEM pOCTA  KOCTel,  OecImiommeM
H  MEpTBOPOAIECHHOCTHI. OCHOBHBIMH HCTOYHHKAMH MApTaHNa SBISIOTCS 3/AKOBHE H OPEXH
[1, 4, 7,12].

Kpememii B OKpyxatomesi cpeie pacIIpoCTpaHeH IOBCeMeCTHO. JedumaT KpeMHHAS BBISEIBAET
IIATOJIOTHH OIOPHO-IBHTATeJIFHONO ammapara [1].

Tabmrya 1
CpapmuTeIbHBIE IOKA3ATENH 31€MEATHOTO COCTABA MEPCTH COOaK B OHTOTEHE3e, MKI/T
Comparative indicators of the elemental composition of dog hairin ontogeny, ug/g
Cobaxa 2 —4-nersero | Cobaxu 8§ — 10-neTmero H
Toxazarens BO3pacTa B03pacTa JocToBeprOCT: m

1 2 3 4 5

Al 30,240+8,270 5.650+1,850 P<0,01 0-250
As 0,050+0,018 0,040=0,010 - 0-1

B 2,940+1,096 0,712+0,230 - 0-5
Ca 1407,750+373.000 1041,0002277,850 - 700—3000
Cd 0,022+0.011 0.005+0,001 - 0-07
Co 0,042+0,012 0,042+0,030 - 0,02-05
Cr 0.820+:0.026 0.270+0,060 P<0,001 065
Cu 16,080+2,040 11,680+0,670 P<0,05 8-25
Fe 121,690+43 4380 22,23043,760 P<0,05 25—-400
Hg 0,139+0,042 0,041+0,020 P<0,05 0-02
I 2,710+0,750 0.860+0,210 P<0,05 1-2

K 537.250+61,800 228,330+69.950 P<0,01 200 - 1400
Li 0,0670,018 0,023+0,007 P<0,05 0-05
Mg 19450042890 174,160+50,850 — 100 —450
Mn 3,390+1,550 0.910+0,050 — 1-10
Na 1426,500=158.230 1708 330978.120 - 700—-1000
Ni 0,720+0,050 0.590+0,230 - 0-10
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Oxorzanme Tabn. 1

1 2 3 4 5

P 307,000+38 430 232 670247 360 - 220500

Pb 0.580+0.210 0.090=0,030 P<0.05 0-10

Se 0,980:0,240 0.920:0,002 — 04-25

Si 28,740+9.870 17.950+1,650 - 20-600

Sn 0,137+0,026 0.132+0,104 — 0-5

Sr 3.,200£1.110 2.580+0,680 - 0-45

v 0,113+0.028 0.049+0,014 P<0.,05 0-12

Zn 250,750+13.330 180,670+16,130 P<0,01 150 —300

Taxum 0bpasom, B mepcTs cobak 2—4-meTrero BO3pacTa 06HAPYKEHO HOBBITICHHOR COZepxaHHe
Hona. V cobak 8 — 10 et xcsem GHOsneMeRTHES HapymIeHnd (oree BRPaKEHb! H XapaKTePH3YIOTCE
CHICKCHHEM CONePXAHEA B IePCTH XPOMa, JKeJlesa, H0/la, MAPTARTA H KpEMEFS.

BHBIHOTPA®HYECKHI CIIHCOK

1. Obepauc J., Xaprand B., Cransuwii A. Bromormeckas poms Makpo- # MHKPOJIEMERTOB Y 9eJI0BEKa
H XHBOTHEIX. — CII6.: Hayxa, 2008. — 544 c.

2. Brusnue SKONOTHIECKOTO OEPYXEHES Ha SIeMEHTHEL: craryc cobax / HB. Edanosa, CB. Baranosa,
JLM. Ocmua, A A Typxosa // AxTyamsuzie OPOGIeME! arPONpOMEIIIIEHHOTO KOMIUIEKCA: Cb. Tp. HAy9 -TIPaKT.
xoE(}. mpemopaBaTeneit, CTYAEHTOB, MAarHCTPAaHTOR H ACHHPAHTOB, MOCBAIN. S0-TeTHIO Hosocubapcroro
TAY. —Hosocubupck, 2016. — C. 148-151.

3. Meduxo-sxon0zuneckan ONEHEA PHCKa THICPMHRPO3IEMEHTO30B ¥ HACENeHHS METanoimHcs /
AB. Cramusi, A.T. Bsmos, EITL Cepebpaackuit, MI. Crammmag, — Openbypr: PUK 'OV OI'Y, 2003. —
134c.

4. Pezuonansuie ocoGEHHOCTH 3IEMEHTHOTO TOMEOCTA32 KAK TIOKA2aTeNh SKOJIOTO-PHIHOMOTHIeCKOR
aganranss / A B. Cramsrsti, C.A. Mupommskos, C.B. Hotora [= np.] // Sxomoras wenosexa: Hay9.-IIPakT.
HypE. —2014. —Ne 9, T 21. - C. 14-17.

5. AyGoroi PM. BnemeHTHELE CTaTyc OPH AeHCTREH HeGNArONpHATHEIX GaKTopoR IIPOH3BOACTEEHHOR
ACATENLHOCTH H €10 alIHMEHTAPHAT BOCCTAHOBHTENEHAL EOPPCKIHA. HC. ... -P3 MeX. Bayk. — M., 2009. —
370 c.

6. Tamapruxosa H.A., Yezodaeea MI Brmasmue KaHNEPOTEHHEIX (aKTOPOB OKpYRAIOmMeH Cpef Ha
PA3BHTHE OHKONOTHYCCKHX 3aborieBammii y amBorms// Hapecrms OpenbypreEoro  rocyHapcTBEHHOTO
ArpapHOro yHEBepcHTeTa. —2013. —Ne 5 (43). - C. 92-94.

7. Oyenxa IKONOTAIECKOTO COCTOSHES ropogoes Mockes, Sarer & HosocrbEpeka no BOHOIIEMERTHOMY
cocrary mepcr cobax / HB. Edarmora, CB. Baranoea, M. Ocmna, BB. Bamorpagosa // Hemopanue
H DIPOMIOBONECTBEHHAR Ge30nacHocTs. — 2022, — Mo 1 (35). — C. 4148,

8. Xoudauenxo 4., Edanosa H.B. MOoHHTOPHET 3KOTOTENECKOH 06CTAHOBKH ropozia HoBocubrpcka
H nocénxa Komsmans 1o aneMeRTHOMY, TEMATONOTHICCKOMY H OHOXHMHTECKOMY CTAaTyCaM cobak // Tpyas
HAYIHOTO OOMMECTBA CTYAEHTOR H aCHHPAHTOB GHONOTO-TEXHOJOTHIECKOrD daxyasrera Homocrbupcxoro
TOCYAapCTBEHHONO arpapHOro yHEHREpCHTETA. — HoBoCHGHDCE: HITHTAY «3onotoi xomocy, 2016. — C. 179—
183.

9. Ocobennocmu yHEOEOHANEHON aKTHRHOCTH IIHTOBHAHON KENE3EI, TIEMATONOTHIECKOro
B GHOXMMETECKOTO CTATyCa CODAK C Pa3HEIM SITEMEHTHE noprperom» / H.B. Edarosa, C.B. Baranosa,
JIM. Ocera, [T 1. Xormazenxo // AXTyansHEIE TIPOGIEME! ATPOIPOMEIILIEHHOTO KOMITIEKCa: ¢, TP. Hayd.-
TPaKT. KOR. IpenoyaBarenel, CTYAEHTOR, MATACTPAHTOB X 2CHEPAHTOB, HocBsm. 80-rerao HosocrbapCKkoro
TAY. —Hosocubupek, 2016. — C. 144-147.

10. Kymeea 4. 4. Hepocrarox MHHCPAEHEIX BEMECTE B OPraHu3IMe co0akH // PeayETaTEr COBpEMEHHEX
HayTHELT HCCTEOBAHHH: MATEPHAE MEKIYHAP. KOHD. —Hyp-Cynran, 2019. - C. 39-43.

11. Hugopmamusnocms SHoCYGCTPaTos NpH ONEHKE 3IIEMEHTHOTO CTaTyCa CENbCKOX03AHCTBEHHEIX
EuBOTHEX (0630p) / A B. Xapmavos, A H. ®ponos, O.A. 3assnor, A M. Mapommmkos // BecTHER MacHOTO
CKOTOBOACTEA. —2014. — Ne 4 (87). — C. 53-58.

«MHHOBALMM 1 IPOJOBONBCTBEHHAR 6E30NACHOCTDY NO 1393/2023 69



Matonorua XuBoTHbIX, MOPGONOrMA, GU3MONOTUA, PapPMAKONOTUA U TOKCUKONOTUR
Animal pathology, morphology, physiology, pharmacology and toxicolo_g_)!

12. Gorbachev A.L., Skalny A.V., Koubassov R.V. Bioelement effects on thyroid gland in children living
in iodine — adeguate territory // Joumnal of Trace Elements in Medicine and Biology. —2007. — Vol. 21 (SI). —
P 56-56.

REFERENCES

1. Oberlis D., Harland B., Skal’nyj A. Biologicheskaya rol” makro- i mikroelementov u cheloveka i
zhivotnyh (The biological role of macro- and microelements in humans and animals), Saint Petersburg: Nauka,
2008, 544 p.

2. Efanova N.V,, Batalova S.V,, Osina L.M., Turkova A.A., 4kiual ‘nye problemy agropromyshlennogo
kompleksa (Actual problems of the agro-industrial complex), Proceedings of the Scientific and Practical
Conference of Teachers, Students, Undergraduates and Postgraduates Dedicated to the 80% Anniversary of
Novosibirsk State Agrarian University, Novosibirsk, 2016, pp. 148-151. (In Russ.)

3. Skal'nyj AV, Bykov AT, Serebryanskij E.P, Skal'naya M.G., Mediko-ekologicheskaya ocenka
riska gipermikroelementozov u naseleniya megapolisa (Medical and environmental assessment of the risk of
hypermicroelementosis in the population of 2 megalopolis), Orenburg: RIK GOU OGU, 2003, 134 p.

4. Skal’nyj A V., Miroshnikov S_A_, Notova S.V., Bolodurina LP, Miroshnikov SV, Alidzhanova IE.,
Ekologiya cheloveka, 2014, No. 9, Vol. 21, pp. 14-17. (In Russ.)

5. Dubovoj R M. Elementnyj status pri dejstvii neblagopriyatnyh faktorov proizvodstvennoj deyatel ‘nosti i
ego alimentarnaya vosstanovitel 'naya korrekciya (Elemental status under the influence of unfavorable factors
of production activity and its alimentary restorative correction), Doctor’s thesis of medical sciences, Moscow,
2009, 370 p. (In Russ.)

6. Tatamikova N.A. Izvestiya Orenburgskogo gosudarstvennogo agrarnogo umiversiteta, 2013, No. 5
(43), pp. 92-94. (In Russ.)

7. Efanova N.V, Batalova SV, Osina LM, Vinogradova V.V, Innovacii i prodovol’stvennaya
bezopasnost’, 2022, No. 1 (35), pp. 41-48. (In Russ.)

8. Hondachenko D.D., Efanova N.V,, Trudy nauchnogo obshchestva studentov i aspirantov biologo-
tekhmologicheskogo fakul teta Novosibirskogo gosudarstvennogo agrarnogo universiteta, Novosibirsk: IC
NGAU “Zolotoj kolos”, 2016, pp. 179-183. (In Russ.)

9.EfanovaN.V,, Batalova$S.V,, Osina L M., Hondachenko D D, Aktual ‘nye problemy agropromyshlennogo
kompleksa (Actual problems of the agro-industrial complex), Proceedings of the Scientific and Practical
Conference of Teachers, Students, Undergraduates and Postgraduates Dedicated to the 80th Anniversary of
Novosibirsk State Agrarian University, Novosibirsk, 2016, Pp- 144-147. (In Russ.)

10. Kusheva A A. Rezul taty sovremennyh nauchnyh issledovanjj (Results of modem scientific research),
Proceedings of the International Conference, Nur-Sultan, 2019, pp. 39—43. (In Russ )

11. Harlamov AV, Frolov AN, Zav'yalov O A, Miroshnikov AM., Vestnik myasnogo skotovodstva,
2014, No. 4 (87), pp. 53-58. (In Russ.)

12. Gorbachev A L., Skalny A V., Koubassov R.V. Bioelement effects on thyroid gland in children living
in iodine — adeguate territory, Jowrnal of Trace Elements in Medicine and Biology, 2007, Vol. 21 (SI), pp.
56-56.

70 «MHHOBaLMK U NpofoBonbcTBeHHaA GeonacHocTb: Ne 1(39)/2023



