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B cmamve npoananusuposanvl cospemennvle OanHbie
O6UOI02UYECKOU POIU HEKOMOPBIX MUKPOIIEMEHMO8 HA
MACHYIO NPOOYKMUBHOCHIb OBbIUKOB.

Taxum obpasom, nonyuenHvle OauHble YKA3LIBAIOM HA
mo, umo  HeopzaHuyeckue —CcOaU  OePUUYUMHBIX
MUKDPOINEMEHMO8 U,  O0COOEHHO, UX  XelamHvle
coeouHenus (MemuoHamol) YCUIUBAIOM OOMeHHbLe
npoyeccol 8 opzanusme U CnoCoOCMEYIOm JIydulemy
VCBOEHUI NUMAMENbHBIX 8euecms U3 KOpMd U pocmy
npou380OUMeNbHOCIU U Kayecmed  NpooyKyuu
HCUBOMHDBIX.

Kax  ceudemenvcmeyrom Oawmubvie
ObIUKO8 — MpU  CKAPMIAUBAHUU
oeuyummnoix MUKDOIIeMEHMO08 (emopas
uccieo0oeamenvckas — epynna) 8  KoHye — onvlma
cocmaenana: 361,4 + 4,25 ke, umo na 4,2 ke 6oavuue,
no cpasuenuto ¢ kKoumponem. Ilpu cxkapmaueanuu
Mukposnemenmos (3-1  oneimuas epynna) U ux
Xenamuvix coeouHenutl (uemeepmas
UCC1e008amenbCKas 2pynna) HCuedas Macca 8 KOHYe
onvima coomeemcmeenHo pasna: 367,3 + 3,43 ke u
3725 £ 3,27 ke, umo na 10,1 u 153 ke 6oavwe no
CPABHEHUI0 ¢ KOHMPOIEM.

Jrcueas  macca
KOPPEKMUPYIOUUX

KaioueBble cJjioBa: MHKPO3JIEMEHTBI; METHOHATHI,
JkKeJge30; Mejlb; MapraHell, LUHK, KOOaJbT, KOpMa;
onruku; KPC.

Beenenue. Poct, paszButHe U

MPOAYKTUBHOCTh

The article mentioned generalization and analyzed
current data biological role of some micronutrients on
beef performance.

Thus, the obtained data indicate that inorganic salts of
deficient trace elements and, especially, their chelating
compounds (methionates) enhance metabolic processes
in the body and promote better assimilation of
nutrients from feed and increase in productivity and
quality of animal products.

As evidenced by the data, the live weight of the bull
calves when feeding the correcting deficient
microelements (the second research group) at the end
of the experiment was: 361.4 + 4.25 kg, which is 4.2 kg
more compared to the control. When feeding
micronutrients (3rd test group) and their chelating
compounds (the fourth research group), the live weight
at the end of the experiment is, respectively, 367.3 +
3.43 kl and 372.5 £ 3.27 kI, which is 10.1 and 15.3 kil
more compared to the control.

Keywords: trace elements; metionaty; iron; copper;

manganese; zinc; cobalt; feed; bulls; cattle.

OTKOPMOYHBIX KHUBOTHBIX,

MaKCHMaJbHOE HUCIOJIb30BaHNE UX TEHETHUECKOTO MOTEHI[aNa B OONBIION CTETIEHH 3aBUCUT OT
YCJIOBHH CO/IEpKAHUS, KOPMJICHUS M COATAaHCHPOBAHHOCTH PAIIMOHOB 10 BCEM MUTATEIHHBIM U

OHOJIOTUYECKH aKTUBHBIMH BCIICCTBAMMU.

Upe3BblUallHO BAXXKHOE 3HAYEHHE HMMEET TAaKKE MHUHEPAIbHOE IHUTAHUE, IMOCKOJIBKY
OOJIBIIMHCTBO MakKpO- M MHUKPOIJIEMEHTOB BXOJWUT B COCTaB OPraHOB M TKaHEW opraHusmMa
KUBOTHBIX, UTPAIOT POJIb CTPYKTYPHBIX KOMIIOHEHTOB U aKTUBATOPOB (DEPMEHTOB, MOITOMY
HEXBAaTKa MJIM OTCYTCTBHE HX B KOPMax MOXET MPUBECTH K CHUXKEHUIO 3((HEeKTUBHOCTH

WCIIOJIH30BaHUSI BEMIECTB KOPMOB B II€JIOM [6].

Henocrarok umm H30BITOK TeX WJIM HMHBIX KOMIIOHEHTOB B pAalMOHE >KMBOTHBIX
NPUBOJUT K HApPYIIEHHIO MPOIECCOB METado0JIM3Ma, CHUKEHHE HMMYHOPE3UCTEHTHOCTH,
BO3HHUKHOBEHHS MTATOJIOTUI M CHUKEHHUE UX MPOAYKTUBHOCTH U KauecTBa npoaykuuu [1,2,3].

© @apuonux T.B., Tpauyk E.I'., 2018
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TEXHOJIOI'UA MACHBIX [TIPOAYKTOB

TonbKO MONHOIIEHHOE O0ecIeYeHUe PalMoHa OMOJOTHMYECKH aKTUBHBIMHU BEIIECTBAMHU
o0OycnoBnuBaeT (PU3HOJIOTMUECKU YPOBEHb OOMEHHBIX MPOLIECCOB U PHEPTHH Y KUBOTHHIX. B
9TOH CBSI3U YCTAHOBIIEHO OMOJIOTUYECKOE BO3/ICHCTBHE MUKPOAJIEMEHTOB, KOTOPBIE IPUHUMAIOT
HEMOCPEACTBEHHOE y4acTHe BO MHOTHUX IpoIieccax MeTadoIn3Ma, OT YPOBHS KOTOPOTO 3aBUCUT
IIPOJYKTUBHBIE KAYECTBA JKUBOTHBIX.

H3BecTHO, YTO PallMOHBI B XO3SIMCTBaX 4acTo 00Jadat0T HEJOCTaTOYHON MUHEPaTIbHOM
LIEHHOCTHIO, HETATHUBHO JICHCTBYIOT Ha 00IIee COCTOSIHUE KUBOTHBIX U HE J1al0T BO3MOXKHOCTH
MOJIYYUTh BBICOKYIO TPOU3BOIUTEIBHOCTh M BHICOKOKAYE€CTBEHHYIO MPOAYKIIHUIO.

Hear  ucciaexoBanmit. Ilostomy, B  HemIX  JalNbHEWIIUX  MCCIEAOBAHUM,
MIpeIBApUTENILHO ObUIH OMpe/iesieHbl MUHEPAJIbHBIN COCTaB XO3SIICTBEHHOTO pallioHa, KOTOPBIN
cKapMJIMBaJICs Ha (pepMe U ObLT B3AT KaK OCHOBHOM JJIsl KOHTPOJIBHOM TPYIIIBI MOJIOMBITHBIX
KUBOTHBIX, @ TAK)KE MUTHEBOM BOJIBI.

MuHepanpHblii COCTaB PACTUTENBHBIX KOPMOB M BOJbl HCCIEJOBAIN IO METOJUKE
[Ipatica (1976) na atomHO0-abcopOImoHHOM criekTpodoTomerpe AAS-30.

[To pe3ynpTatam 3THX HpeABapUTEIBHBIX MCCIEIOBAaHUN Obla BBHISIBICHA HEJAOCTa4ya B
KOpMaxX HEKOTOPBIX MHUKPOAJIEMEHTOB U MOHMKEHHOE UX COJEp)KaHHE B KPOBH OTKOPMOYHOTO
MOJIOJIHSIKA KPYIHOIO poratoro ckora. Jlias ycTpaHeHHs HEIOCTaTKa BbIILIEYTIOMSHYTBIX
BEIIECTB B pAallMOHE >KMBOTHBIX pa3paboTaHa W MPEJIOKEHAa CMECh W3 MHUKPOIJIEMEHTOB.
[TosToMy menbio uccnemoBaHUs ObUTO HM3y4deHHE >PPEKTHBHOCTH pa3zpabOTaHHONW CMecH C
MHUKpO3JIEMEHTaMH JKeJie3a, MeIM, Maprania, kodaabTa U HUHKa B (opMe COJNiel U XelaTHBIX
COEIMHEHUI ¢ aMUHOKHCIOTOM METHOHHHOM U €€ BIMSHMS Ha (PU3UOJIOTUYECKOE COCTOSIHHUE
KUBOTHBIX, KauyeCTBO TOBSIMHBI, TPOU3BEIECHHOW B YCIOBUSAX HEAOCTaTKa JaHHBIX
MHUKPO3JIEMEHTOB B X03siiicTBax BuHHuMIIKON 00nacTy.

Marepuanbl u MeTOAbl HccJeqoBaHWid. [[1s mnpoBedeHus uccleAOBaHUA ObLIN
oroOpanu 40 T0JI0B OBIYKOB-aHAIOTOB IO XHBOW Macce M BO3PACTy, YEPHO-TIECTPOH MOPOJIBI,
3aKJIIOUUTENBHOTO Tepuofa oTkopma. Ilepen mpoBeneHHMEM HCCIEAOBAHUN KUBOTHBIM
o0eCTIeYrIi 10 COCTaBy KOPMOB HMJSHTHYHBIN paruoH. [locie moaroToBUTENBHOTO Mepuosa
(15 nHeit) Obul mpoBeNeH KIMHUYECKMH OCMOTp JKMBOTHBIX M B3BELIMBaHHME. bbU1o
c(hOpMHUPOBAHO YETHIPE OMBITHBIX TPynmbel M0 10 TONOB B KaXIOH, OJHA W3 KOTOPBIX
KOHTPOJIbHAsI, CXeMa MPOBEJICHHOTO ONbITa MpeJicTaBleHa B Tabuie 1.

Tabnuma 1- Cxema mpoBeeHHS OIBITOB

I'pynmst KomnngectBo rosos B XapakTep KOPMIICHHSI MI/KT XK.M.
JKUBOTHBIX rpymne
I xoHTpONMBHAS 10 OP (0CHOBHOI1 paIryion)
11 omneITHAS 10 OP-+comn ME: CuSO,4(0,1), MnS0O4(0,05), ZnS0O4(0,1),
FeS0,4(0,05)

M1 onbITHAsK 10 OP-+commu ME: CuS0,4(0,05), MnS04(0,05), ZnS0,4(0,1),
FeS04(0,05), CoS0O,4(0,03)

IV ombiTHAsM 10 OP+ME: metnonatosCuMet(0,05), MnMet(0,1), ZnMet(0,1),
FeMet(0,05), CoMet(0,03)

Hcrounnk qaHHBIX cOOCTBEHHAs pa3paboTka

Jyis ydeTta mpou3BOIUTEILHOCTH ONPEIENISIINCh TAKUE MTOKA3aTeNu Kak: aOCOTIOTHBIN U
CPEHECYTOYHBINA IPUPOCTHI, HHTEHCHBHOCTD POCTA, CKOPOCTh POCTA. B3BemMBaHHS KHBOTHBIX
MPOBOJIMIINCH JIBAKIBl B MeECSI, C yrpa J0 KopmieHus. Jlns oOoO3HAYeHHS KpUTEpUS
JIOCTOBEPHOCTH TpH YpoBHAX BepositHOCTH P = 0,95, P = 0,99 u P = 0,0999 pazuuis! (t°) B
TabIUIIaX UCTIOIB30BaHbI CIEAYIOIINE YCIOBHBIE 0003HaueHus: * - P<0,05, ** - P<0,01, *** -
P<0,001.

[lepBoii KOHTPOJBHON TPYIIE >XUBOTHBIX CKAPMIIUBAIM OCHOBHOW pAIlMOH, KakK
MPUHSATO B XO34MCTBE HA JAHHBI MOMEHT.
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Bropoii ombITHON Trpymme CKapMIMBajdd OCHOBHOM  panMoH, O0OOTamieHHBIN
COCIMHEHUSMH COJIeH MHKPOIJIEMEHTOB B Takux pacuerax: meap 0,1 Mr/kr maccel Tena,
Mmaprasner] 0,05 mMr/kr Maccol Tena, iuHK 0,1 Mr/kr Maccsl Tena, xkene3o 0,05 Mr/Kr Macchl Tena.

Tperbell Mccen0BaTENBCKOW TPYIINE CKAPMIIMBAIU OCHOBHOW pAaIlMOH, OOOTaIlICHHBIN
COCIMHEHUSIMH COJIel MMKpPORJIEMEHTOB B Takux pacuerax: menp 0,05 mr/kr maccel Tena,
mapraser; 0,05 mMr/kr maccel Tena, uHK 0,1 Mr/kr Maccel Tena, sxene3o 0,05 Mr/Kr Maccel Tena,
k00aaeT 0,03 MI/KI Macchl Teja.

UerBepToil ONBITHOM Tpynne CKapMIMBAIA OCHOBHOW paluoOH, O0OOTaleHHBIN
XEJIaTHBIMU COCIMHEHUSIMU (METMOHATaMU) MHKPOIJIEMEHTOB B TaKHMX pacueTax: Melb
0,05 mr/kr maccer Tena, mapradern 0,1 mr/kr maccel Tena, nuHK 0,1 MI/Kr Macchel Tena, kKene30
0,05 mr/kr maccel Tena, kooansT 0,03 MI/Kr Macchl Tena.

PesyabTaThl ucciaenoBanuid. Kak CBUACTETLCTBYIOT NaHHBIC, KHBas mMacca OBIYKOB,
OpyU  CKAPMIIMBAHMM  KOPPEKTUPYIOIIUX  ACPUIUTHBIX  MHUKPOIJEMEHTOB  (BTOpas
uccreoBareNibckasi rpynmna), B KOHIE ombiTa coctaBisia: 361,4 + 4,25 kr, uro Ha 4,2 kxr
0oJblle, O CpaBHEHUIO ¢ KOHTpojem. [Ipu ckapminMBaHMM MHUKpPOAJIEMEHTOB (3-51 OMbBITHAS
Ipynna) U UX XeJaTHhIX COEIMHEHUN (YeTBepTas MCCiel0oBaTeNbCKas IPpyIa) K1uBas Macca B
KOHIIE OIBITAa COOTBETCTBEHHO paBHa: 367,3 £+ 3,43 xr u 372,5 &+ 3,27 kr, uro Ha 10,1 u 15,3 xr
00JIbIIIe, TIO CPABHCHHIO C KOHTPOJIEM.

OO0muii mpupocT B MEPBOIl KOHTPOJIbHOH rpymme coctaBui 201,5 + 3,22 kr, Bo BTOpOH,
TPETbe M YETBEPTOH OMBITHBIX IPYIIAX BBIPOC COOTBETCTBEHHO Ha 4, 6,4 u 8,9 kr, mo
CPaBHEHHUIO C KOHTPOJIEM.

AHaJOrMYHbIE PE3yJbTaThl MOJIYYEHBI NMPU aHAJIU3€ CPEAHECYTOYHOro mpupocra. Bo
2-i, 3-ii u 4-il ONBITHBIX TIpyNNax CpPEeJHECYTOYHbIE NPUPOCTHI OBIYKOB OBLIM BBIIIE
COOTBETCTBEHHO Ha: 14,9 1, 23,9 u 34,2 r, o cpaBHEHUIO ¢ KOHTpoJjeM(Tadiuua 2, pucyHOK

1-4).

Tabnuma 2 — [IpoaykTuBHBIE KauecTBa MOAOIMBITHBIX ObIYKOB, M + m, n = 10

I'pynmns! >KMBOTHBIX
IToka3arenu |I-xorTponsHas | |l-uccienoBarensckas 11- V-
HCCIIEA0BATENLCKA UCCIIEN0BATENbCKAS
JK.M. B Hauaie, Kr 155,7+4,12 155,9+3,15 159,4+4,18 162,1+2,19
JK.M. B KOHIIE, KT 357,2+2,78 361,4+4,25 367,3+3,43* 372,5+3,27%%*
OG6wwmit npupoct, kr | 201,5+3,22 205,5+2,34 207,9+3,24 210,4+427
Cpepmecyrounbiit | 546 515 19 761,1+12,23 770,1+8,14 780,4+7,18*
PUPOCT, T
VIHTCHCHBHOCTD 3,70+0,09 3,7240,07 3,74+0,02 3,81+0,07
pocTa, I/Kr/CyTKH
BricTpoTa pocra, % 51,224+0,25 51,49+0,36 52,65+0,44%* 53,46+0,36%***

Hcrounuk naHHBIX COOCTBEHHAs pa3paboTka

HNuTeHcHuBHOCT pocTa OBIYKOB BO 2-M, 3- W 4-ii ONBITHBIX Ipynmnax Oblja BhIIE
coorBerctBeHHo Ha 0,02; 0,04 u 0,11 r/kr/cyTku, MO CpaBHEHHIO C KOHTpOJEM, HO
CTaTUCTUYECKHU HE MOATBEPIKIAETCS.

CkopocTh pocTa COOTBETCTBEHHO Takxke Bo3pactana Ha 0,27, 1,43 u 2,24%, urto
CTaTUCTUYECKH JIOCTOBEPHO MOATBEPKICHO B TPETHEH U YETBEPTOM ONMBITHBIX IPYIINAX.

Haubosbiiee moBbllIeHHE MPOJYKTHUBHOCTH YCTAHOBIIEHOY OBIYKOB 4-i  OIBITHON
Ipynnsl  OpU  CKapMIMBAHUU XE€JAaTHBIX COEIUHEHUH JIe(UIUTHBIX MHKPOAJIEMEHTOB
(metnonatuB) B no3ax: CuMet (0,05), MnMet (0,1), ZnMet (0,1), FeMet (0,05) , CoMet (0,03)
MI/KT KHUBOM Macchl Tefa.

VY KUBOTHBIX BTOPOW M TPeTbel OMBITHBIX TPYMI MOKA3aTelIu MPOAYKTUBHOCTH ObUIN
HECKOJIBKO HIDKE 10 CPAaBHEHUIO C KHBOTHBIMU YETBEPTON OINBITHOM IPYMIIbI, TOCKOJIBKY 3TUM
KUBOTHBIM JOOABISUIM B PAlMOH HEOPraHWYECKUE COJIM JAEe(PUIMTHBIX MHKPOIIEMEHTOB,
KOTOpbIE, MO HAallleMy MHEHHUIO, MEHee CIIOCOOCTBOBAIM TOBBIIICHUIO MPOIYKTUBHOCTU HU

200




TEXHOJIOT A MACHBIX ITPOAYKTOB

KaueCTBa, 4YTO CBA3aHO C MCHBUIMM HX HCIOJb30BAHUCM, YCBOCHHCM H COOTBCTCTBCHHO
MEHBIIUM OHOJIOTHYECKUM HeﬁCTBHeM.

8 1-KOHTpoONbHaA
Kr rpynna

380 @2-onbITHaA rpynna
370 S 3-onbITHaA rpynna
360

M 4-onbITHaA rpynna
350
340

Pucynox — 1 XXuBast macca GbIYKOB (KI') B KOHIIE OIIBITa
VcTo4HMK TaHHBIX COOCTBEHHAS pa3paboTKa

@2-onbITHasA rpynna
S 3-onbITHasA rpynna

M 4-onbITHasA rpynna

..198
196

B 1-KOHTTpONbHasn
rpynna

Pucynox 2 — O6uuii npupocT ObIUKOB (KI) 3a MEpUOa OTKOpMa
Hcrounuk JaHHBIX coOCTBeHHas pa3pa60TKa
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Pucynok 3 — CpennecyTouHblii mpupocT (T) OBIYKOB 3a MEPUOT OTKOpPMa
VcTouHMK TaHHBIX COOCTBEHHAS pa3paboTKa
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1-unTeHcuBHOCTH pocta (T / Kr / cyT)
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PI/ICYHOK 4 — IHTEHCUBHOCTD H CKOpPOCTB pOCTa OBIYKOB 3a nepuoa OTkopma
WcTouHnK naHHBIX COOCTBeHHAs pa3paboTka

3akaroyenue. Taxkum o00pazoMm, IOJIyYeHHBbIE JaHHBIE YKa3bIBAalOT Ha TO, YTO
HEOpPraHUYECKHEe CONU JAE(PUIMTHBIX MUKPOIIEMEHTOB U, OCOOEHHO, UX XeJIaTHbIE COEANHEHUS
(MEeTHOHATBl) YCHJIMBAIOT OOMEHHBIE IPOIECCHl B OpPraHU3ME, CIOCOOCTBYIOT JIydIIEMY
YCBOCHMIO MUTATEIbHBIX BELIECTB KOPMa, MOBBIIIAIOT MPOJLYKTUBHOCTh HBOTHBIX M KauecTBa
MOJTy4aeMOi MPOAYKIMH, YTO MOJATBEPHKAACTCS CXOKUMH HCCIEIOBAHUSAMHU JPYTUX YUEHBIX

[4,5].
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