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Cenbckoxo3siiicTBeHHbIE HAYKH

H3znoocenvl pezyriomamul UCCie008aAHUL O ONPEOETIEHUIO GUSIHUSL CKAPMAUBAHUSL KOMOUKOPMOS C PA3HbIM YPOGHEM
JACUPA HA OATAHC HCUPHBIX KUCTION 8 OP2AHUIME MOLOOHAKA YMOK. YCMAHO6IeHo, Ymo UCNOIb306aHUE KOMOUKOD-
MO8 ¢ ypo8HeM Cbipo2o dHcupa 7% cnocobcmeyenm noblueHUr0 YPOBHs COOePIHCAHUS TUHOIeB0U KUCIOMbl 8 op2a-
Huzme ymam Ha 3,0-5,6%, a aunonenosoli — na 11,3% 6 cpagnenuu ¢ memu, Komopvie NOMpeoasAIU KOMOUKOPM C
codepoicanuem cuipozo xcupa 5%.

Kniouesvie cnosa u ghpaswvl: yTKu; coep kaHue Xupa; OajlaHc; JIMHOJIEBAsE KUCIIOTa; JIMHOIEHOBAs KHCIIOTA.

CnuoB Muxana IOpseBny, 1. c.-X. H.
Hayuonanvuwuii ynueepcumem oduopecypcos u hpupooononvzosanus Ykpaunul, e. Kuee
sychov@ukr.net

BJUSHUE PA3HBIX YPOBHEH )KNPA B KOMBUKOPMAX AT YTAT
HA BAJIAHC )KMPHBIX KHCJIOT B UX OPTAHU3ME"®

BBenenne. OqHIM M3 OCHOBHBIX HCTOYHUKOB SHEPTHH JUIS MITHIEI ABIISIOTCS HHTPEIUECHTH KOMOMKOPMOB C BEI-
COKHMM cojiepxkaHneM xupa [6]. OmqHako MX BIMSHHEC HA OOMEHHBIC MPOIECCH U MPOAYKTUBHOCTH MTHIIBI H3Y9IECHO
HEI0CTaTOYHO. MHOTOYKCIICHHBIC 3KCIICPUMEHTAIBHBIC HUCCIICAOBAHMS ObUIM HAIMPABICHBI HA M3YYCHHUC BIIMSHUS
JKHPOBBIX 100aBOK K parrioHaM. [TUTaTeIbHOCTh KOPMOBBIX JKHUPOB UIS NTHIIEI 00YCIOBICHA TPEXK/IE BCErO HaIU-
YHEeM B MX COCTaBEC HE3aMEHUMBIX (JIMHOJICBOM, TMHOJICHOBOH, apaXuA0HOBOM) KHUPHBIX KUCIOT. VX medurmr B pa-
IMOHE TOABISET POCT MTHUIIBI, OCIAOJIACT YCTOHYMBOCTh K BO3JACHUCTBHIO MATOTCHHOW MHKPO(MIOPHI, BBHI3bIBACT
aTpodHIo MOJOBKIX Xkeie3 [4].

CuuTaercs, 4To Ay NTUIIBI COAepKaHUe JTMHOJICBOH KUCIIOTHI B KordecTBe 1% OT Macchl KOMOMKOpMa — TOCTATOY-
HO€. BBICOKMM ypOBHEM JIMHOJIEBOW KUCIIOTHI OTIMYAETCSI 36PHO KYKYpPYy3bl, SUMEHS U MUICHUIBI [7]. YpOoBeHb kHpa B
paLHoHe MITHIIBI BIHSCT HE TOIBKO Ha KOJMYECTBO MOTPEOIICHHOTO KOPMA, HO M Ha CKOPOCTB €T0 MepeBapuBaHA [S].

Hcnonp30BaHne 3HEPTUU )KUPOB TECHO CBSA3aHO ¢ MHTEHCHUBHOCTBIO BCACHIBAHUS JKUPHBIX KHUCJIOT B MUILIEBapH-
TEeIbHOM KaHalsie. JKupbl KOPMOB € MOBBIILIEHHBIM COAEPXKAHUEM BBICOKOMOJIEKYJIAPHBIX HEHACBIICHHBIX >KUPHBIX
KHCJIOT yCBAaMBAIOTCS B KUIICYHWKE NTHUIBI B OOJIBIICH CTENCHH IO CPABHCHHIO C KHUPAMH, HMEIOMIIMH BBICOKOE
cojiepKaHne HU3KOMOJIEKYJISPHBIX >KUPHBIX KUCIOT. HHU3Kas MHTEHCHBHOCTH BCACHIBAHUS HACBHIIIEHHBIX YKHUPHBIX
KHCJIOT BBI3BaHa HEJOCTATOYHBIM dMYJIbIUPOBAHUEM UX B KUIIEUHUKE [8].

[IpumeHeHre KOPMOBBIX JKUPOB TpeOyeT NeTambHOrO M3y4YeHHs] WX KauecTBa. B 4acTHOCTH, 3TO KacaeTcsl Co-
JICpKAHUST B HUX JIMHOJICBOM M apaxHJOHOBON KUCIOT. M3BECTHO, YTO NEHUIMT JIMHOJICBON KHUCIOTHI MPUBOIMUT K
CHUXEHHIO KaK SHUIEHOCKOCTH, TaK M Macchl suil. [IoTpeOHOCTh Kyp-HECYyIleK B JMHOJIEBOM KHUCIOTE COCTaBISET
1,5-1,8 r B cyTku Ha ofgHy rojoBy [1]. Ilpu yBenuueHuu conepx aHus B pallMOHE JTUHOJIEBOW KHCIIOTHI 10 2,5%, ee
coziep KaHKE B COCTaBe JIMIMIOB XenTKa Bo3pactaer ot 13,5 no 24,0% [3].

Lenp HaOTNX HCCIIEIOBAHUH 3aKIFOYaIach B U3YUYCHUH BIHMSHHUS PA3IMYHBIX YPOBHEH jKHpa B KOMOMKOpPMAax Ha
0anaHC )KUPHBIX KUCIIOT B OPTaHU3ME YTAT.

Martepuaa u MeTOAHKA HCCAeA0BAHNNA. MaTepranoM Ui HaydHO-XO03HCTBEHHBIX OIBITOB OBUIH YTSTa KPOC-
ca Star 53 HY. OUbITH IPOBOAMIIKCE IO METOAY Tpymm-ananoros (Tabm. 1). OcHOBHOM meproA OIbITa AT MOJIOJ-
HSKa YTOK MPOJIOJDKANICSA 56 CyTOK M ObLIT pa3/iesieH 0 BO3PACTy NTHUIBI Ha 2 moanepuona: 1-14 cytku, 15-56 cytku.

TO/IOMBITHOE TIOrOJIOBBE YTSAT COAEPKATIOCH Ha TONy C IIOTHOCTBIO MOCAIKH 7 TONOB Ha | M’ momau rosa. ®poHT
KOpMJIEHHSI MOJIOJTHSIKA B Bo3pacte 1-14 cyTok coctaBui 3 cmM, 15-56-cyrounoro Bo3pacta — 5 cM, moeHust — 4 cM [2].

Taoauua 1. Cxema onvima

I'pynna IlorosoBbe NTHIBI, TOJI. YpoBeHb CHIPOTO :KHpa B KOMOUKopMme, %
1-5 KOHTpOJIEHAS 100 5
2-s1 OTIBITHASI 100 3
3-s1 OmBITHAS 100 7

YpoBEHb CHIPOTO XHMpa B KOMOMKOPMAX ISl ITHIIBI PErYIHPOBAINA U3MEHEHHEM KOJHYECTBA OTICIBHBIX KOM-
ITOHEHTOB KOMOWKOpMa M MX MAacCOBOH JIOJIN C HCIIOIB30BAHNEM KOMOMHUPOBAHHBIX MaTEMAaTHYECKUX METOJOB OTI-
TUMH3AIMN pacdera ¢ moMomsio WinMix 3.0.

JAn1st KOpMIIEHUS! TTOJIOTIBITHOTO TTOTOJIOBBsI MOJIOJIHSIKA YTOK B TEUEHHE OIbITa OBIIIM HCII0JIb30BAaHBI OJHOPAIH-
OHHBIE KOMOHMKOpMa COTJIACHO cXeMe omnbITa. Habop M KOJIM4ecTBO OCHOBHBIX MHIPEANCHTOB B COCTaBE KOMOMKOP-
MOB PETYJIMPOBAIM B 3aBUCUMOCTH OT NEpHOAA BhIpaniuBanust NTULbI (1-14 cyTku u 15-56 cyTkH) U OT HE0OX0oaH-
MOT0 KOJIMYECTBa CHIPOro xwupa. CoCTaB IMOJTHOPALIMOHHBIX KOMOMKOPMOB, KOTOpPBIE CKapMIIMBAJIM yTSATaM B Tede-
HHE BBIpAIlMBaHus, puBesieH B Tadmume 2.

© Cuuor M. 10., 2013
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Tabmuua 2. Cocmag noaHopayuoHbIx KOMOUKOPMOG 05t ymam, %

Bospact yT4T, CyTKH
1-14 | 15-56
oka3zaTesb
I'pynna

1-s1 2-51 3-s 1-51 2-s1 3-5
ITmenuma — 55,0 55,4 8,7 8,3 9.4
JKMBIX cOeBBIi 29,4 16,8 26,9 21,1 — 16,5
Kykypyza 57,1 11,0 — 60,0 62,0 499
OTpyOH NIICHUIHEIC 3,9 — 5,6 - — 3,5
LIpoT noaconHeuHBIH 1,9 4.6 — 3,2 7,6 12,9
Ipot coeBsblit — 3,7 - - 16,4 —
PriOHast Myka 3,7 5,7 4,2 2,5 2,3 —
TloaconHeynoe Macyo — — 3,6 0,9 — 3.4
KocTHBIi KOHIIEHTpaT — 1,4 1,6 2,0 1,1 2,0
W3BecTHIK 1,4 0,7 1,6 0,6 0,8 0,7
Momnoxkansuuiidocgar - - - 0,001 - -
IIpemukc KM KK, 1,0% — 1,0 1,0 1,0 — —
IIpemuxc KM KK, 1,5% — — — — 1,5 1,5
IIpemukc KM KK, 2,0% 2,0 — — — — -

VYTsTaM KOHTPOJNBHOM Ipynmel B Bo3pacTe 1-14 cyTok cKapMIMBaIH KOMOMKOPM C COJEPKAHUEM 3€pHOBBIX
KoMIoHeHTOB 61,1%. B xoMOukopmax OpoisiepoB OMBITHBIX TPYII UX cojepxkanoch 55,4-66,0%, MIPOTOB U KMBbI-
XOB — cooTBeTCTBeHHO 31,4 u 25,1-27,0%, KOpMOB >KMBOTHOTO mpoucxoxaeHus — 3,7 u 5,8-7,2%, MuHepaabHBIX
no6asok — 1,4 u 0,7-1,6%. YpoBeHb BUTAMUHHOTO U MHUHEPAJIBHOTO MUTAHUS YTAT 0OCCIICYMBAIIH 32 CYCT BBEJCHUS
B KOMOHKOpMa IpemMuKca B konuuecTtse 1-2% mo macce.

IoBbIIIeHUs] YPOBHS CBIPOTO JKHpa B KOMOMKOpMAaxX AJIS YTAT JOCTUTAIM 32 CUET BBEACHUS MOJCOIHEYHOTO Mac-
na. KomaecTBo %upa B KOMOMKOPME AJISI ITHIBI KOHTPOJIBHON TPYIITEI COCTaBISUIO 5%, B pallMoHe yTAT 2-i u 3-#
OTIBITHBIX TPYIIII — COOTBETCTBEHHO 3 1 7% (Tabm. 3).

Ta6auna 3. Codeporcanue suepeun u 0CHOSHBIX numamenbuvix geuwgecms 6 100 2 kombuxopma

Bospact yTaT, CYyTKH
1-14 | 15-56
Moka3zaTean
I'pynna

1-s1 2-51 3-51 1-s1 2-51 3-n1
OOMeHHas SHEPTHs, KKall 295,9 285 295 305,0 295,0 305,0
Ceipoit xup, T 5 3 7 5 3 7
Celpas KierJyarka, T 4 4 4 5 5 5
Colpo#i IpoTeuH, r 20 20 20 17 17 17
JIMHOJIEHOBAsT KMCIIOTa, T 2,24 1,32 3,25 2,27 1,38 3,37
MertnonuH, T 0,60 0,57 0,58 0,48 0,45 0,46
MeTHOHUH+IUCTHH, T 0,85 0,85 0,85 0,70 0,70 0,70
JIusun, T 1 1 1 0,80 0,80 0,80
Tpeonun, T 0,75 0,75 0,75 0,63 0,64 0,60
Tpunrodan, r 0,24 0,26 0,27 0,2 0,2 0,2
Kanpiuid, T 1,2 1,2 1,2 0,9 0,9 0,9
docdop, T 0,76 0,75 0,77 0,68 0,67 0,70
Hatpwii, 0,16 0,15 0,18 0,15 0,15 0,15
Buramun A, MO 1200 1200 1200 1200 1200 1200
Butamun E, mr 3 3 3 3 3 3
Buramun /[;, MO 250 250 250 250 250 250

B Teuenne BTOpOro Bo3zpactHoro nepuoza (15-56 cyTok) yTaTaM cKapMIIMBaIH KOMOHUKOPM C JIOJICH 3epHOBBIX
KOMITOHEHTOB (KYKypy3a, cos MHKpOHHM3MpoBaHHas) 62,42-70,3%, mpotoB — 19,89-20,52%, KOPMOB XKHBOTHOTO
npoucxoxaeHus — 2,0-3,0%. MccnemxyembiM (pakTopoM KOPMIICHHS! BBICTYIAET KOJIMYECTBO CHIPOTO JKHPa, MOTped-
JICHHOTO YTSTaMH.

PesyabTarsl ucciaegoBanmii. M3yueHnue BIUsSHUS pa3IMYHbIX YPOBHEH KUPOBOIO NMUTAHUS YTAT JA€T BO3MOXKHOCTb
OLICHWTD CTENEHb WCTIOJIH30BAHMUS JIMHOIEBOHM 1 JTMHOJICHOBOW )KUPHBIX KUCIIOT B MX opranusMe. C 3Toi 1ebio ObLT Hc-
clreioBaH OanaHc )KUPHBIX KUCIIOT B OPTaHU3MeE ITOJIONBITHBIX YTST, KOTOPBIA B TEUSHHE TIEPBOTO M BTOPOTO OaJIaHCOBBIX
orbITOB ObUT TostoxkuTeNbHBIN (Tabm. 4). Ilo pe3ympTaTam mcciemoBaHus OanaHca JIMHOJIEBOW KHCIOTHI B OpraHU3MeE
y1at 8-14- u 36-42-CyTOYHOTO BO3pAcTa, CPEAHECYTOYHOE KOJTUIECTBO MPUHATON KHCIOTH C KOPMOM y YTAT KOHTPOJIb-
HOI1 1 2-1 rpymIt ObUIO OJIM3KUM, y TITHILBI 3-# rpynmsl — Beie Ha 44,1 n 89,6% (p<0,01) cootBeTcTBeHHO. BhINIe y yTsT
3-i1 TpyImBI OBLIO M KOJMYECTBO JIMHOJICBOM KUCIIOTHL, BRIIETICHHOM ¢ ToMeToM — Ha 9,1 1 30,8% COOTBETCTBEHHO.

Itnua 2-i rpynnsl 0o KOJUYECTBY YJEPKAHHOU JIMHOJIEBON KUCIOTHI B OPraHU3Me UMeNa CX0XKHE OKa3aTeIH ¢
POBECHHKaMM KOHTPOJILHOM T'pYIIBI, TOTJA KaK IOKa3aTesd MTUIbI 3-i rpyms!l Obutn Beime Ha 52,1 (p<0,05) n
95,9% (p<0,01) cooTBETCTBEHHO.
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Tadnuua 4. bananc nunonegoli KUCI0mul 8 opeanHusme ymsam

I'pynna IIpunsiTo ¢ KopmomMm, r BrijesieHo B oMeTe, I' | Y/ep:kaHO B OPraHu3Me, I'| Y/iep:kaHO OT NPHUHATOro, %o
8-14-cyTouHblii BO3pacT

1-5 0,59+0,085 0,11+0,012 0,48+0,068 81,0+1,45

251 0,580,098 0,09+0,018 0,490,061 84 4+1,52

351 0,85+0,069 0,12+0,017 0,73+0,058" 86,6+137
36-42-cyTOo4HbIii BO3pacT

1-5 1,3440,112 0,130,021 1,21£0,111 90,3+1,42

251 1,16+0,099 0,15+0,019 1,010,118 87,1151

351 2,54+0,121° 0,17+0,018 2,57+0,123" 93 3+1,47

"p<0,05; “p<0,01 cpaBnuTEnBHO ¢ 1-if rpymIIOiL.

VY CTaHOBIIEHO, YTO B 3aBUCHUMOCTH OT KOJMYECTBA YIEP’KAHHOM JIMHOJEBOU KHUCIIOTHI B TeJE€ OT MPHUHATONH MO-
JMOMHAK 3-H TPYyNmBl B TEYEHHE OOOWX BO3PACTHBIX MEPHOZOB IPEB30IIET KOHTPOJIb COOTBETCTBEHHO Ha 5,6
(p<0,05) n 3,0%. V3MeHeHNs KUPOBOH MUTATEIFHOCTH KOMOMKOpMa B mpeaenax 2% Kak B MEPBOM, TaK M BO BTO-
POM Tieproax BRIPALIIMBAHNS CKA3aINCh M Ha OaaHCce JTMHOJICHOBOM KHCIOTH B opranmsMe ytar (Taom. 5).

KonnyecTBO JMHOJIEHOBOW KUCIOTHI, KOTOpasi MOCTyNaua B OPraHU3M MOJIOAHSKA 3-H TPYMIbI B TIEPBOM H BO
BTOpOM 6aHaHCOBLIX OIIbITaX, NPEBHIINIATIO AHAJIOTUYHOEC KOJIMYECTBO Yy KOHTpOJ'H:-HOﬁ TpynImbl COOTBETCTBEHHO Ha
40 u 48% (p<0,05), Torma kak Bo 2-if rpymnme 6bu10 MeHbIne Ha 20 u 36% (p <0,05). Bmecte ¢ Tem, B epBbIii BO3-
paCTHOﬁ nepuoa KOJIN4eCTBO BI)II[CJ'I}IGMOﬁ KHCJIOTBI ¢ TIOMETOM Yy MOJIOAHAKA BCCX T'PYIII OBLIIO OJIJMHAaKOBbBIM, BO
BTOPOH — KOJIMYECTBO Yy MTULIBI 3-i rpymisl Obu1o 6omnbie Ha 100% (p<0,05), 4emM y KOHTPOJIBHOM.

Ta6uuua 5. bananc 1uHONeH0801 KUCIOMbL 8 OP2aHU3Me YA

I'pynna IIpunsito ¢ KOpmMoM, r BoijesieHo B moMeTe, I' | Y/Iep:KaHO B OPraHu3Me, I'| Y/ep:KaHo OT NPHHSATOro, %

8-14-cyTouHBblii BO3pacT

1-5 0,05+0,005 0,01+0,001 0,04+0,002 80,0+1,48

2-51 0,04+0,004 0,01+0,002 0,03+0,009 75,0+1,41

3-1 0,07+0,004" 0,010,001 0,06+0,008" 85,7138
36-42-cyTouHBIii BO3pacT

1-5 0,25+0,001 0,01+0,001 0,24+0,004 96,0+1,39

2-51 0,16+0,002 0,01+0,001 0,150,004 93,8+1,48

3-1 0,37+0,002 0,02+0,001" 0,35+0,004" 94,6+1,38

"p<0,05 cpaBHHTEIBHO C 1-ii TPyYIIIOH.

KonmuecTBo yaep>kaHHON JTMHOJIEHOBOW KHCIOTHI B OPraHU3Me NTHIBI 3-# rpynmsl B 06a nepruoaa 0110 60I1b-
mre Ha 50,0 n 45,8% (p <0,05) cOOTBETCTBEHHO, a y MOJIOAHSKA 2 -1 rpymmbl — MenbIre Ha 25,0 u 37,5% (p<0,05) mo
CpPaBHEHMIO C NOKa3aTesJeM KOHTPOJIbHOHM rpynmbl. [1o OTHOLIEHUIO yIAep>KaHHOW KHUCIOTHI OT MPHUHATOM B §-14-
CYTOYHOM BO3pacTe yTATa 3-i IpymIbl IPeBOCXOIWIN YyTAT KOHTpOJIbHOM Ha 5,3% (p<0,05), a B 36-42-cyrouHom
BO3pacte, HaobopoT, oTcTaBany Ha 1,4%.

BriBoa. lcronp3oBanne KOMOMKOPMOB C YPOBHEM CBIPOTO XHpa 7% CIIOCOOCTBYET IOBBIIICHHIO YPOBHS CO-
JIep>KaHus TMHOJIEBOW KHUCIOTHI B opranu3me yTiT Ha 3,0-5,6% u nuHoneHoBo# — Ha 11,3% mo cpaBHEHUIO C NMTH-
e, KoTopas nmoTpedIsia KOMOUKOPM ¢ 5% CBIPOTO Kupa.
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