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BUTaMMHDbI U MUKPO3JIEMEHTbI
B KOPMJIEHUM NTULLbI: BA)XXHOCTb
pauMoOHaJZIbHOro noaxoaa

OxcaHa BnagumupoBHa MonokaHoBa
K BUK

AHHOmauus: YGenudeHue 66oda BumamuHoB U MUKpo3ieMeHmMoB 6 KOMBUKopMax das nmuubl, a makxe no-
BviuieHUe ux docmynHocmu 3a cdem UCno/ib308aHus nezkoycBosieMblX popM U yayduleHUs 30o0poBus KUuieHHUKa
nosoXumenbHo ckasviBaemcs Ha npou3BodcmBeHHbIX nokasamensax BoipauiuBaHus. B cmamoe npedcmabrieHvl
pe3ynbmameol onvimoGB ¢ 66odom 6 kombukopma Hecyuikam (kpocc ISA Brown) u 6potinepam (kpocc Ross-308) kop-
moBoti dobabBku bPUO IITLUEJI]T (CCPA, ®paHuus), codepxxauieli BumamuHbl U MUKpo3iemeHmol 8 nezkoycBosiemoli
gopme. Mpu ckapmauBaHuu dobaBku podumenbcKomy cmady HeCyuiKu yayuuuaoce kavecmeBo stiua: CHU3UICS
npoueHm 605 u Haceuku Ha 1,15%, ynyuuwiuncs 6vi6od Ha 1,05%. Yucmas npubvinbe no pesyibmamam onvima co-
cmabBuna 99 672 py6., 6o3Bpam uHBecmuuuti paBer 1,68:1. lNpu npumeHeHuu kopmoBoti dobaBku bPNO IITLIEJJ
Ha 6polinepHoM No2os108ve nokazamenu NPodyKmMuBHOCMU HA ONbIMHBLIX NMUYHUKAX NpeBbiCUIU KOHMPOJIbHbIe:
cpedHecymoyHubili npuBec Ha 0,65 e Bviwie, kKoHBepcus kopma Huxe Ha 0,03 nyHkma. CoXpaHHOCMb No20106bs
makxe 6vina Bviie 6 onbiMHoU epynne, umo ckasviBaemcs Ha eBponelickom UHdekce npodykmuBHocmuU — pasHuua
cocmaBuna 13 nyHkmo@B. lMpu npoBedeHuu npouzBodcmBeHHO20 0NbIMA Cneuuatucmol N0 KOPMJaeHUIo ommemu-
JU, YMO yAyduleHUue COXpaHHOCMU NMulUpbl Hab1odanoch 3a ciem CHUXeHUs BbibpakoBKu nmMuubl N0 Npu4dUHe
npoésieM ¢ KOCMAKOM U CyCmaBHvIMU namosio2usmu. Takum o6paszom, donosHumeivHoil 6603 MUukposaemeHmoGB
U BumamuHoB 6 kopma dng nmuupl 6 Bude dobaBku PUO IITLUEJ1JT nonoxumeavHo ckasviBaemcs Ha Npou3Bod-
CMGBeHHbIX NOKAzameJssx, Npuvyem He MoJsbKo y Hecyuiek, Ho U y 6polisiepob.

KuoueBvie cnoBa: dobabka bPVNO SITLIEJJI, BumamuHbl epynnel B, 6ymupam Kaavuus, MUKpO3/1eMeHMbl, UblNJis-
ma-6potisiepbl, Kypbl-HeCyuKu.

Ana wumupoBaHus: MoaokaHoBa, O.B. BumamuHbl u MUukpossiemeHmol 6 KopmaeHUU nmuubl: Bax Hocmeo
pauuoHaavHoz2o nodxoda / O.B. MonokaHoBa // NmuueBodcmBo. — 2024. — Nel12. - C. 31-36.
doi: 10.33845/0033-3239-2024-73-12-31-36

BBepeHue. [TTMLeBOACTBO ABNS-
eTCs OAHUM U3 KPYMHENLLMX CerMEH-
TOB MUPOBOTO CEIbCKOXO3AMCTBEH-
HOro cektopa. 3a nocnegHue 60 nert
NPOM3BOACTBO LbINAAT-6poniepos
3HAUUTENIbHO Y/TYULLIWIOCb; HaNpu-
Mep, XKMBaa Macca ubinnar-6pomnne-
poB B Bo3pacte 35 AHen Tenepb MO-
XXeT gocturatb 2,7 Kr. Takue ynydile-
HUA 06YyCNOBNEHbl AOCTUXEHUSIMU
COBpPEMEHHOM reHeTUKU, cenekuum
M COBepLUEHCTBOBAHMEM TEXHONO-
M, CBI3aHHbIX C BblpallMBaHUEM
M KOPMJIEHMEM ULbINAAT.

[MoBbiWweHMe 06Len NPOAYKTMUB-
HOCTM MTULLbI IBASETCS MMABHOM Le-
NbIO MPOMBbILLJIEHHOTO NTULEBOACTBA.
A OCHOBOM CNY>KMUT 340POBbe NTULIbI

M KauyecTBO BblMyckaeMoM npoayk-
umn. 340pOBbE NTULbI 3aBUCUT OT
C6alaHCMPOBAHHOIO paLUMoHa, HOp-
MasIbHOM MMKPOBUOTbI KMLLEUHUKA U
MMMyHuTeTa. OAHAKO MHTEHCUBHOE
BblpaliMBaHME NTULbI CONPSXKEHO C
LenbiM psiAOM HeraTMBHbIX MOMEH-
TOB, TaKMX KaK CTPeCcChbl, MUKOTOKCH-
Hbl, NatoreHbl (BUPYChl, 6akTepum,
npocrenwme) U Ap., KOTopble Hapy-
WwatT 6MoNornyeckoe paBHoBecue
NTULbI U CNOCO6HbLI BbI3BATb MNATOJIO-
rmyeckume nNpoLecchl, BKIYas CaBUM
6aKTepManbHOro COO6LLECTBA B XKeNy-
AOYHO-KMweyHoM TpakTte (OKKT) B cTO-
POHY MATOreHOB, YTO MOXKET NOBAUATL
Ha 3(pPeKTUBHOCTb KOPMAIEHUSA U B
LieJIOM Ha 340pOBbe NTULbI.

Kak npaeuno, Bce kKoMm6uKopma
OOMOJTHAOTCA MUKPOINEeMeHTaMU U
BUTAMUHAMM, UTOObI M36eXKaTb UX Ae-
duumnTa, KOTOPbIA MOXXET NPUBECTH
K LWUMPOKOMY CMeKTPpy KJIMHUUYECKUX
M NaToONOrMUecKuUx HapylueHun [4].

MukposnemMeHTbl UrpatoT UeH-
TPaNbHYO POsib BO MHOIMX MeTabo-
NIMyeckux npoueccax Bo BCeM op-
raHM3mMe M Heo6xoaMMbl ANs Npa-
BUJIBHOIO pOCTa U Pa3BUTUS NTULbI.
Cumnrtombl gedomumnta 06b6IYHO NMPO-
SBNAOTCA B BUAE HAPYLIEHUN MHO-
r’Mx MeTabosiMueckmnx npoLeccos, uto
NPUBOAMUT K CHMUXKEHUIO NPOAYKTUB-
HOCTM, NOTepe anneTuTa, Hapylue-
HUAM penpoayKTUBHOMN (DYHKLMU U
0CNna6bneHHOMY MMMYHHOMY OTBETY.
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B )XKT 6pornnepoB oTHOCUTENb-
HO HEMHOIO0 MMKPOOPraHM3IMOB, U
60N1bLUIMHCTBO BUTAMMUHOB HE MOTYT
ObITb CUHTE3UPOBAHbI B UX OpPraHmn3-
Me. XOTS HEKOTOpble U3 HUX MOTYT
6bITb CUHTE3MPOBAHbI, OHU HE MO-
ryT Y4OB/ETBOPUTbL NOTPEOHOCTM ANs
pocTa M pa3BUTUSA U LOJIKHbI ObiTb
noslyyeHbl U3 KOpMa.

CyuwecTByet 13 BUTAMUHOB, KO-
Topble 6ponnepbl 4OSHKHBI NOAyYaTb
C KOPMOM; Cpean HUX KaK >KUpopa-
cTBOpUMble BUTaMuHbl (A, D, E, K),
Tak M BOAOpaACTBOpPUMbIe (TMAMMUH,
pnbéodnaBmH, HUALUWUH, NTNPULOK-
CUH 1 ap.). Cuntaercs, 4To 06bIYHO
MHrpeaueHTbl KOMO6UKOPMOB M3-
HayasibHO 60raTbl TAKUMW BUTAMMU-
HaMM KakK TMAMUH U MUPUAOKCUH,
NO3TOMY HEeKOTOpble TEXHOIOMM No
KOPMJ/IEHUIO HE pacCMaTpPUBAIOT UX
AOMNOJIHUTENIbHBIM BBOJA, Bbille pe-
KOMeHAauumn ana Kkpocca. pyrux
BMTAaMMHOB O6bIYHO MaNlo B Cbipbe
(310, Npe>xkae Bcero, BUTaMUHbI A, B,,
D., E), u cneunanuctbl No Kopmine-
HWIO MHOTAA BBOAAT UX B PaLMOHbI
60/blIe HOPMATUBA, YKAa3aHHOIo B
pekoMeHaaumnsax ans kpocca [5,8].

Motpe6HOCTN 6GpoMepoB B BUTA-
MWHAX BapbUpPYyLOT B 3aBMCUMOCTH OT
LesieBblX TPe60BaHMIM K PbIHOYHOMY
Becy, popme Npoaykra, BO3pacty
M 3P eKTMBHOCTU NCMOb30BAHUSA
Kopma. Hanpumep, Ang CHUXeHUs
CcTpecca 6ponnepamMm MOXKHO yBeJu-
umBatb BBOJ BUTaMmuHa K,. Butamun C
MO>KET CMHTe3NPOBAThCS B OPraHn3me
UbINAAT U, KaK NPaBMNIO, He ABNsETCA
AeUUNTHBIM, OHAKO NP BbICOKMX
TemMneparypax u He6naronpusaTHbIX
ycnoBuax 6ponaepbl CKNOHHbI K
CTPeccoBOM peakumu, 1 NOTPeBHOCTb
B BUTaMuHe C y HMX BO3pacTaer.

AdpekTa npesoTBpalleHuns Te-
NAOBOro CTpecca, ynyylleHUs >Xu-
BOWM MacCbl 6pOMNNEepoB, U CHUXKEHUS
Ko3dhdnuneHTa KOHBEPCUM KOpMa
MO>XHO AO6OUTbCS HEe TOIbKO BBOAOM
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[ONONIHUTENbHbBIX BUTAMUHOB, HO U
BBOAOM AOMOJIHUTEJIbHbIX MUKPO-
31eMEeHTOB, TaKMUX KaK CeJieH, Meab,
LMHK, uTO 6yaeT cnoco6CTBOBATH
YNy4YlEHMIO BbIXOAA TYLLKWU U yBe-
JIMYEeHUIO peHTabenbHOCTU NPOU3-
BoacTtBa [3].

OaHOM M3 rnaBHbIX 3aZlay BeTe-
PUHAPHbIX CNeLMaNNCTOB ABJISETCA
ynyulieHue y 6ponniepoB UMMYHHOIO
oTBeta. Mlcnonb3oBaHMe MuKpoane-
MEHTOB M BUTAMMHOB ANS 3TOM Lenn
no-npexxHemy npeacraBnser uHTepec
M aKTMBHO uccnegyetcsa. Cneymanm-
CTbl MO KOPMJIEHUMIO, COCTaBASIOLLNE
pauMOoHbl Ha NTHUedabpukax, AOIXK-
Hbl MOHMMaTb BXKHOCTb UX NPUMEHe-
HUS U TMGKO MCMNOJIb30BaTb UX B NMpPO-
M3BOACTBEHHbIX NpakTnkax [5,6,8].
OaHako cyulecTByeT TOHKAs Ananek-
TMUecKas CBA3b MeXAy MUHepanb-
HbIMW 3N1€MEHTaMM N BUTAMUHAMW B
paunoHe [1,5].

Hanpumep, ButamuH E u cenen,
HUALMH N MapraHewl MMeKT CUHep-
rmueckmni 3 eKT; ULMHK MOXKeT Cno-
COo6CTBOBATb NpeBpaLLEeHUNID KApo-
TUHA B BUTAMMH A, a Tak)Ke MOXKeT
NoBbIWaTh CMOCO6HOCTb OpraHM3ma
HaKanJuBaTtb BUTAMUH A; BUTAMUH
C MO>XXeT CNOCO6GCTBOBATb YCBOEHMIO
>Xenesa B KMWeYHMKe; 406aBKA BU-
TaMmuHa C MOXeT yCTpaHUTb Heba-
ronpusatHble 3¢ eKTbl, BbI3BaHHbIE
M36bITOYHBIM COAepP>KAaHMEM Mean B
Kopme [5,6].

YcBOeHMe M ncnonb3oBaHue
Kanbuua n pocdopa HanpamMyto
CBS13aHO C BUuTaMmHoM D. Butamuu D
ABNAETCSA CTEPOUAHBIM NMPOU3BO-
OHbIM U MOXKET CMHTe3MpPOBaThCs Y
LbINAST, HO Cbipbe AJ1S ero CMHTe3a
TECHO CBSI3aHO C nunmaamun. Koraa
IMNMA0B B KOPMe He XBaTaeT, CUHTe3
BUTaMMHa D orpaHuueH, 4to Bbi3blBa-
eT TPYAHOCTM C YCBOEHMEM KaslbLius
1 pocdopa, U ubinaaTa CKAOHHbBI K
paxuTy u paxuTy C CUMNTOMamMu na-
panunua [2].

YuntbiBas BCe acnektbl ouU3no-
NIOTMN YCBOEHUS MUKPO3EMEHTOB
M BUTAMWHOB B OpraHmM3ame nTuubl,
BAa>XXHO, UTO6bI pauMOH 6bl1 CHA6-
>K€H AO0CTaTOUYHbIM KOJIMUECTBOM
MMWHEepPanoB U BUTAaMMHOB. Kpome
TOro, CneymanmncTbl N0 KOPMIEHUIO
OOJDKHbI 6bITb YBepPeHbl B KauecTBe
BBOAMMbBIX KOPMOBbIX A06ABOK
M coep>XaHMM B HUX BUTAMUHOB
U MUKPO3/1eMeHTOB. YCBOEHME U A0-
CTYNMHOCTb KOMMOHEHTOB KOPMOBOW
A06ABKM — OAWH M3 MMaBHbIX KPKU-
TepueBs, KOTOPbIM paccMaTpmuBaeTcs
npv Bolbope f06aBOK AN9 paumo-
HOB MTULUbI.

OAHO U3 TaKMX peleHUn — Kop-
MoBas ago6aska PO IITLIUEN
(CCPA, dpaHumns), cogeprkauwias
BUTaMMHbI rpynnsl B (B,, B, B, B,,),
BUTaMUH PP (HMaumH), mapraHeu u
BCMOMOrare/ibHble BelLecTBa: Kap6o-
HaTbl U 6yTMpaT KasbLus.

Ceonctea bPUO IITLWLIENIT 06-
YyCNOBJIeHbl BXOASWMMU B HEro
KOMMOHeHTaMU. Kanbumnm B ocobomn
ycBOoseMon popme COn OpraHu-
yeckom KMcnoTbl B o6onouke (Kan-
cyne) NocTeneHHO pacTBopsercs B
KMLWEYHMKe NTULbl. MMKpO3neMeHTbI
M BUTAaMMHbI CNOCOGCTBYIOT CMHTE3Y
MaTtpuubl ckopnynsbl [7,8].

bunonornueckas ponb pubodna-
BMHA (BUTamMuHa B,) onpeaenserca
BXOXXAEHMEM ero nNpou3BOAHbIX,
cdnaBuMHMOHOHYKkNeotnaa (FMN) m
hnaBuHaaeHMHanHykneotmaa (FAD),
B COCTaB 60/bLLUOIO YNCNA BaXKHEN-
LWNX OKNCNUTENbHO-BOCCTAHOBUTETb-
HbIX (hepMeHTOB B KauecTBe Kodep-
MEHTOB.

Kanbuusa naHtoteHar (BuTamuH B,)
NPUHMMAET aKTMBHOE yyacTne B NMpo-
Leccax OKMCNeHns U 6nocmHresa
>KMPHBIX KNCNOT, CUHTE3€e aLeTUSIXO-
JINHA, CTePOMAHBIX TOPMOHOB, MYKO-
nosmcaxapuaos.

MupunaokcuH (BuTamMuH B,) yua-
CTByeT BO MHOIMX acnekrax meTa-



Ta6nuua 1. NMNokazarenu BbipalMBaHUS KOHTPOJIbHOW M ONbITHOM

rpynnbl LbINJAT-6poiIepoB.
"p0H3BOACTBeHHbIe nokKasartrenu

Moronosbe

Cpok oTkopma

CpeaHss y6oiHas xxuBas macca, r
CoxpaHHOCTb, %

CpeZHeCyTOUHbIN NPUPOCT XXMBOWM MACChI, T
KoHBepcusa kopma

EVMN

60111M3Ma MaKpPO3JIEMEHTOB, CMHTE3e
HEeMPOTPAHCMUTTEPOB, TMCTAMMUHA,
CuMHTe3e U (PyHKUMM reMornobumHa,
UNUAHOM CUHTe3e, MIoKOHeoreHe-
3e, dKCNpeccmu reHos.

LinaHko6anamuH (ButamuH B, ,)
MMeeT Bblpa>keHHOe IMNOTPONHoe
AencTBue, npeaynpexaaer XXupo-
BYIO MHUIbTPALMIO NEeYEHU, OKa-
3blBaeT aHabonnyeckoe AencTBUe,
ycunuBaetr UMMYHMTET 3a CcYeT NOBbI-
WweHna aroumMtapHOM akKTMBHOCTHU
NenKouMTOB U aKTUBM3aLUUU aes-
TeNbHOCTU PeTUKYN03HAOoTe A b-
HOM CUCTEeMBbI.

HuwaunH npuHuMaer yuactme B
OKUCNNTENbHO-BOCCTAHOBUTEIbHbIX
peakumnsx, obecrneumBasi HopManb-
HbIM X004 pa3NnuHbIX BUAOB 06Me-
Ha, B TOM YMNCJIe N SHepPreTMyeckoro,
Urpaet BaXkHYl0 posib B MeTa6onms-
Me MTULbl U MOXET BAUATb Ha ee
NPOAYKTMBHOCTb. HepocTaTtok AaH-
HOro BUTAMWHA MOXKET MPUBECTU Y
NTUUbI K Pa3/IMuHbIM Npo6sieMam, Ta-
KMM KakK 3aMeaneHune pocTta, HM3Kas
SAMUYHAs NPOAYKTUBHOCTb, CHMXKEeHMe
notpebneHns KopmMa 1 yxyalleHue
COCTOSIHUSA onepeHus.

MapraHel BXOAWUT KaK CTPYKTyp-
Has eguMHMLA B MOJIeEKY/lbl MHOTUX
¢epMeHTOB, NOBbILLAET AaKTMBHOCTb
hepMeHTOB, OTLWENAIWMX Kap6o-
HUNbHbIN octatok (CO) oT Kap6oK-
CUNbHBIX TPYNN KUCSIOT, aKTUBUPYET
epmMeHTbl, y4acTBylOLME B CUHTE3E
XXUPHbIX KUCNIOT, yyacTByeT B Npo-
Lecce kocreo6paszoBaHus. MOHbI
MapraHua ycMnamBaloT 6e/1KOBbIM 06-

OnbITHas KoHTponbHas rerne
rpynna rpynna
55000 55890 890
38 39 0
2451 2428 23
96,74 96,47 0,27
63,45 62,80 0,65
1,62 1,65 -0,03
385,2 372,2 13,0

MeH, CTUMYNMPYS aKTMBHOCTb hep-

MEHTOB AMNEeNnTMAAa3bl U apruHasbl.
MacnsiHasi kKncnora — O4UH U3

OCHOBHbIX KOHEUYHbIX MeTa6oNTOB

KuweyHblX 6aktepuit. bbino nokasa-

HO, YTO 3TO CBA3aHO C ONTUMA/IbHbIM

3[0pOBbeM KMLUEYHMKA: He0CTaTou-

HOe NMpoAyuMpoBaHMe BYTUPATOB

MUKPOBMOTON NPUBOAMUT K BOCMase-

HMAM B KMLLIEYHOM TpakTe. [lonosiHe-

HMe Kopma 6yTMpaToMm, ecTeCTBeHHO,

BOCMOJIHAET 3Ty HexBaTky. bytupar

KanbLuna MMeeT HeCKOJIbKO 6naro-

NpPUATHLIX 3P (PeKToB Npu Kopme-

HUU NTULbI:

1. ¥YnyyweHue ucnonvzoGaHus
Kopma: 6yTnpart Kalbuus Mo-
>KeT Cnoco6CTBOBAThL ynyulle-
HUIO NULLEeBAPEHUS U YCBOEHMUIO
nuTaTesibHbIX BELLEeCTB Y MTULbI.
MacnsiHas Kucnorta akTMBHO CTU-
MYJIMPYET POCT KULLEYHbIX BOP-
CMHOK 3a CYeT yBeJIMYeHus npo-
nndepaumm u gucdepeHumaymm
KJ1eTOK BOPCMHOK M MPensTcTBUIO
eCTecTBeHHOM rnéenun (anonTosy)
3TUX KNeToK.

2. AHmubakmepuasibHoe deli-
cm@Bue: 6yTnpar Kanbums o6-
najaet aHTM6aKTepuanbHbIMMU
CBOMCTBAMMW U MOXeT MOMOYb B
6opbbe C pa3/IMUHbIMM NATOreH-
HbIMWU MUKPOOPraHU3Mamu, 4To
CMOCO6CTBYET 340POBbI0 NTULbI.
OH nopasnser poct natoreHHomn
Mmukpodnopsl (Cl. perfringens,
Salmonella spp., E. coli) v cno-
CO6CTBYeT Pa3BUTMIO MONE3HON
MUKponopsbl.

3. Cmumynsuuss UMMYyHHOU cu-
cmemMprI. 6yTnpart Kanbumsg Mo-
>KeT OKa3blBaTb MOJIOXKUTENIbHOE
BJIMSIHME HA UMMYHHYIO CUCTEMY
NTULUbI, MOMOras yKpenuTb ee 3a-
LWUKNTHbIE PYHKLNK.

4. YnyywieHue kayecmBa ssuy,
u mMsca. po6asneHmne 6ytmpara
KaJibLMS B KOPM NTULbI MOXKET Mo-
B/IMATb HA KAYeCTBO AU U MSICa,
nenast ux 6onee LUEHHbIMU U MO-
ne3HbIMK Ans notpeébutenei [10].
[Ona onTMmanbHOro ycBoeHus

6yTupara Kanbuus pekoMmeHayerTcs

pa3Hoo6pa3ne CbipbeBOM 6a3sbl pa-

LMOHOB. Tak>ke BaXXHO obecrneuntb

A0CTaTOUHOEe KOIMYeCTBO BUTAMUHOB

M MMHEepanoB, UTo6bl o6ecneunTb

HOpManbHoOe PYHKLMOHMPOBaHME

nuLLeBapuTeIbHOM CUCTEMbI NTULbI U

obecrneuyntb IhpdheKTMBHOE YCBOEHME

nuTaTtesibHbIX BELLECTB.

HecmoTps Ha TO, UTO KOpMOBas
po6aska BPMO IITWEJ pekomen-
AyeTcs Ans UCNOoNb30BaHUS, Npexxae
BCEro, B KOPMJIEHUN Kyp-HecyLlek,
Ha OCHOBAaHMM ee COCTaBa U Aen-
CTBMS KOMMOHEHTOB Ha OpraHM3Mm
NTULUbI CneymanmMctamm ntmuedabpum-
Kn LleHTpanbHOro pernoHa Poccmu
6b110 NPUHATO peLleHne BBECTU ee B
pauMoH UbINNAT-6ponnepoB B peko-
MeHAyeMOWn ANs HecylueK A03MpPOBKe
2 Kr/T KOpMa, C Lefiblo ynyuleHus
NPOU3BOACTBEHHbIX NMOKa3aTtesnen, B
T.U. COXPAHHOCTM 3a CYET CHUXKEHUS
BbI6PAKOBKM MO NMpUYMHe npobrem
C KOCTSIKOM M CyCTaBHbIMW NaTon0rn-
MM, a TaKXKe CHUIXKEHUSI KOHBEPCUM
KOpMa M yBenyeHus cpeHecyTou-
HOro NPMPOCTa XXMBOW MACChl.

OnbIT HA Gporinepax. JKc-
nepuMMeHT NPoXoAnn C sHBaps no
cdeBpanb 2024 r. Ha 6pomnnepax
Kpocca Pocc-308 npu HanosibHOM
coaep>kaHuu. [pynnsl 66111 co3aa-
Hbl MO NPUHUMNY aHanoros. lMpo-
rpamMmma BbipaliMBaHMa B 06enx
rpynnax, KOHTPOJIbHOM U OMbITHOM,
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6bl1a 0a4MHAKOBOM (yCnoBus coaep-
>XaHWg, NporpaMmmMa BeTepmHapHO-
npomaakTMuUeCKMx MeponpuUsaTun,
BOJA, CBETOBAs NporpamMmma, Bo3pact
poautenbckoro ctaga). O6e rpynnol
BKJIIOYANIN MO 2 KOPNycCa, KOHTPOb-
Hasa rpynna umena noronosbe 55890
ronos, onbiTHass — 55000 ronos.

KoHTponbHas rpynna notpeénsna
pauUMWOHbI, yTBEPIXKAEHHbIe HAa npeja-
npuaTnmn, ¢ fo6aBneHnem B cTaprep-
HbIM KOM6UKOpM (c 1 no 15 aeHb
>KM3HU) ByTMpaTa Kanbuus, ganee
[0 y60os — cTaHAapTHble KOM6UMKOpP-
Ma 6e3 BBoAa 6yTupara. B pauymo-
Hbl OMbITHOM FPyMMbl OT HaYyana 1
[0 KOHLa BblpalMBaHMs BBOAWUIIU
KopmoByto go6asky bPMO IITLUENN
B O3MPOBKe 2 KI/T KOpMa, npuyem
B CTapTepHbIN paunoH 6yTmnpart oT-
AeNbHO He BBOAMIN.

Pe3synbratbl onbiTa NOKasaau, Yto
npv BBoAe nyvyaemom Ao6asku B
paunoH 6ponnepoB NoslyyeHbl ynyu-
WeHMs no cneayowmmM Npou3Boa-
CTBEHHbIM noka3satenam (taén. 1):

CpeaHeCyTOUHbIM NPUPOCT XXMBOM

MaccCbl B OMNbITHOM rpynne 6bi1 Ha

0,65 r Bbile, YeM B KOHTPOJIbHOM;

COXPAHHOCTb MOroa0BbS UbINAAT

OMbITHOM TPynnbl 6bi1a Bblle HA

0,27% B CpaBHEHWUU C KOHTPONEM;

KO3 PMLUMEHT KOHBEPCUM KOpMA

OMbITHOTO NOrOJIOBbA NMTULbI 6bIN

HMXe, yeM B KOHTpose, Ha 0,03

NyHKTA.

bnarogaps xopowmnm nokasare-
NIIM B OMbITHOM rpynmne eBponemcknim
MHAEeKC 3 heKTUBHOCTU NPOU3BOA-
ctea (EWI) B onbITHOM rpynne co-
ctaBun 385,2, uto Bbillie, YeM B KOH-
TponbHOM rpynne, Ha 13,0 NyHKTOB.

Mo pe3ynbratam NPoOM3BOACTBEH-
HOro onbIiTa Ha 6ponnepax MOXXHO
caenatb BbIBOA, UTO KOpMOBas A0-
6aBka bPNO SITLUEJJT oka3ana no-
NIOXUTeNbHOE BIUSIHME HA OPraHU3M
NTULbI, 32 CYeT yero 6pomnepsbl OnbIT-
HOW rpynnbl NoKasanu ny4ywue no-
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Ka3arenu BblpallMBaHMd, a Takxe
BbIOPAKOBKM MO MpUUYMHE npobriem
C KOCTIKOM M CyCTaBHbIMMW NaTono-
rmamu. Kpome T10ro, cneunanmcrbl
ntmyedabpmkn oTMETUNN, 4to B
OMbITHOM rpynmne Ha6ato4aNn0Ch CHU-
>KeHWe IoMa Kpbifia NTULbI U YBeNn-
yeHMe BbIXOAA TYLWIKKN 1 KaTteropumu.

OnbiT Ha HecywKax. Cnegy-
IOWUM NPON3BOACTBEHHBLIM ONbIT C
KOPMOBOM A06aBKOM 6bIN NpoBeAeH
Ha POAMTENbCKOM CTaje Hecyullek
Kpocca ISA Brown.

Tak Kak BbICOKas MHTEHCUBHOCTb
ANLEHOCKOCTU MpPU OrpaHUUYEHHOM
NOABMIKHOCTU HecCylleK B NpoayK-
TUBHBIN Nepuoa U yacTble CTpecco-
Bble CUTyaUMMn ABNSAIOTCS Cepbe3HOoM
npo6nemon Ang NTMLEeBOAOB, a NO
AaHHbIM NabopaTopHbIX UCCeao0Ba-
HUM, HaMUKe B KOPMaAX MJeCHEeBbIX
rpn60B N AaHTUBUTAMUHOB (XMMUUe-
CKue BellecTBa, KOTOpble Bbi3blBa-
10T CHMXKEHUE WU NOJTHYIO NOTepto
610NI0TMUeCKOM aKTUBHOCTU BUTAMMU-
HOB) BO3pacTaeT CO BpeMeHeM Xpa-
HeHMs, Mbl HabnloAaemM yBeamueHune
NoTpe6HOCTU NTULLBI B BUTAMUHAX U
MUKpPO3eMeHTax.

Bce npon3BoACTBEHHbIE U KOPMO-
Bble CTpPeCcChbl CMOCO6CTBYIOT CHUXKe-
HUIO €CTeCTBEHHOWM Pe3UCTEHTHOCTH
OpraHM3Ma nTuLbl U YCBaMBAHMUS NU-
TaTteNbHbIX BeLeCcTB U3 KOPMa, UTo
MOXeT NMPUBECTU K Pa3BUTUIO pas3-
JINUHBbIX NATONIOrUM, BKAKOYASA UH-
eKLUMOHHbIe 6Oe3HMN.

KntoueBbiIM MOMEHTOM KOHTPOS
PEe3NCTEHTHOCTU Yy MTULbI ABNISETCS
300pOBbe KULIEYHUKA, rAe UHTEHCUB-
HO MAYT NpoLeCChl NepeBapuBaHnUs n
BCACbIBaHMS NMUTATEIbHbIX BeLLEeCTB.
MacnsHas kucnota unm ee conm (6y-
TMPATbl KQJIbLMS M HATPUS) CUMTAIOTCS
Ba>XHbIM MCTOYHUKOM SHEpPrum ans
3NUTeNIMUANbHBIX KNeTOK U MOAYNsTo-
poM KuweyHom mmukpodnopbl. Mac-
NsiHas KMcnota obecneunBaet Ao 90%
3HEepPrmun KNeToK KULeyHnKa, Kono-

HOLIMTOB, M MOMOraeT UM BbIMONHATb
rMaBHyO PYHKLUMIO — NoAAeP>KMBATb
LEeJIOCTHOCTb CTEHOK KMLIeUYHUKA. Tak-
Xe ee 3hhekT CBA3aH C NPOTUBOAEMN-
CTBMEM BOCMAINTENIbHBIM NpoLeccam,
KOTOpble BO3HUKAIOT Npu Hebnaro-
NPUATHBIX YCNOBUAX COoAep >KaHUs,
cTpeccax, MH(PeKUMOHHbIX 601e3HAX
M ap. Y NnTMubl MacnsgHas KucioTta
CTUMYNMNpPYyeT NPUOBPETEHHbIN UM-
MYHUTET. B unctom Bnae macnsiHas
KMCnoTa fetyyas v 6bICTPO pacTBO-
psercs, NPUMEHSIOT ee B BUAe 6yTn-
patoB. Kpome T0ro, npu KOpmsieHumn
HecyleK Ba)KHO o6ecrneyunTb AOCTa-
TOYHOE KOJSIMYeCTBO MapraHua u BuTa-
MUHOB rpynnbl B B pauunoHe [9,6,10].

Kak nokasblBaloT uccnenoBaHums,
LblNNaTa, BbIYNMBLUMECS U3 AuL, C
HeKayeCTBEHHOM CKOpPJynon, noa-
Bep>KeHbl 60nee Bbicokomy (B 1,6
pasa) pMCcKy CMepPTHOCTM OT pa3Ho-
06pasHbIX MPUYNH, OCHOBHOM U3 KO-
TOpPbIX ABASAETCA CepAeyHas HeaoCTa-
TOYyHOCTb. COO6LWAN0Ch, YTO YacToTa
cepAieyHOM HegO0CTaTOMHOCTU 6blnia
B 1,8 pa3a Bbile y UbINASAT U3 KL
C HekauecTBeHHOM ckopnynon [7].

Ha ocHOBaHWM BCero BbliwecKa-
3aHHOro, NpyU U3yyeHUn NOTpebHO-
CcT1 nTuuedabpmku, aHanuse cutya-
UMM 1 peuenTtyp KOPMIEHMS NTULbI,
ntuuedabpmke 66110 NpesnoXKeHO
pelleHne No yny4yleHUo Kauecrea
aMua, ynyyleHUio BbIBOAA U CHU-
>KeHUI0 6051 N HACeUuKn: BBOJA B pa-
LMOH AOMO/IHUTENIbHOTO MCTOYHMKA
BMTAMUWHOB, MUKPO3/1EMEHTOB U BY-
TMpata KaabLmsa, KOPMOBOM A06ABKMU
BPVO SITLUE/, B Ao3npoBKe 2 Kr/T
Kopma.

Llenb npoBeageHns onbita: onpe-
AeNleHne ypoBHS BAUSIHUS KOPMO-
Bon po6aBkn bPMNO SITWEN Ha
SANYHYIO MPOAYKTUBHOCTb, COXPaH-
HOCTb, KauecTBO AunL, (601 U Haceu-
Ka), BbIBOA UbINAAT M OLeHKA 3KO-
HOMUUYECKON (pPeKTUBHOCTHU ee
MCMONb30BaHMUS.



Ta6nuua 2. Pe3ynbratbl NPOUM3BOACTBEHHOIO ONbITA HA Kypax-HecyLlKax

UHTEHCHUB-
Kon-Bo 60a u .
Moronoebe % HOCTb SIHLLeHO-
HaceukKM, LuT.
CKOCTH, %
[Jo onbita 9641 26767 4,53 86,91
B nepuog onbita 9449 16177 3,37 87,39
(+/-) -192 10590 -1,15 0,48

Ta6nuua 3. sxkoHOMHUecKas 3¢hheKTUBHOCTb NPUMEHEHUsI KOPMOBOW

A06aBKM Ha HecyLIKax

Konunuecreo CroumocTtb NMonyueHo
Haceuku+MelaHX MHKY6GaLMOHHOro Aiua npuébin
10 590 wr. 15 py6. 158 859 py6.
MTOro MHBeCTMUMM B KOPM: 59 178 pyé6.
MToro nonyyeHo NpuébINHU: 158 859 py6.
Yucras npmbbinb: 99 681 py6.
Bo3BpaTr MHBeCTULMIH: 1,68:1

OnbIT 66171 NpOBeZiIEH B KOpnyce
Ne4, rae copgep>kanocb 9640 ronos
HecyleK Npu KJeTOUHOM coaep-
>XaHMU. Bo3pact NnTnubl HA MOMEHT
CKapMnunBaHusl Ao6aBkn — 448 aHen,
nepuon cCKapmanmBaHus A06aBKU —
60 cyTtok. [Ans aHanu3a 6panu cne-
AylouimMe nepuoabl: Nnokasartesnm 3a
nepmnoa 60 gHen [0 BBOAA A06ABKM
(KOHTPONbHbIM Nepuoa) 1 nokasaresnm
3a 60 gHeM ckapMAMBAHMS AO6GABKM
(onbITHBIA Nepuon).

Mo pe3ynbTatamMm onbiTa 6biNU
noslyuyeHbl cleayiolime ynyywe-
Hus (Tabn. 2):

CHU)KeHUe 608 M HaCeukMn Ha

1,15%;

ynyullieHUe UHTEHCUBHOCTU M-

LeHockocTn Ha 0,48%;

ynyJylleHne BbIBOAA UbIMAAT HA

1,05%;

CHUXXeHMe najexka 3a nepuoabl

onbiTa Ha 184 ronoebl 1 Bbibpa-

KOBKM HecylweKk — Ha 71 ronosy.

[Mpn pacuete 3KOHOMUYECKOM
3 PeKTUBHOCTM YUNTbIBANU TONb-
KO CHU>XXeHMue npoueHTa 608 M Ha-
Ceuykmn; CTOMMOCTb MHKYBALMOHHOTO
anua 6panu no 15 py6. 3a WTyKy.
Pe3ynbraTthl pacueta 3KOHOMMUYe-
CKOM 23 PEeKTUBHOCTM NMpUMeHe-
HUsa KopmoBon ao6askun BPUO IT-
FWENI1 npeacraBneHbl B Tabn. 3.
Bo3Bpar nHBeCTMUMIM NO ONbITY CO-
craBun 1,68:1.

MpumeHeHMe cTaHAAPTHBIX MO-
HOPALMOHHBIX KOMOUKOPMOB AMu-
HbIM KypaM poAUTeNbCKOro ctaja

Nurteparypa / References

Bbi6pak.

BbiBOpg,
Mapex, ron. ubInAAT, %
116 221 72,62
42 37 73,67
-74 -184 1,05

Cc fob6aBneHuemM B KOpM KOPMOBOM
no6asku bPNO SITLWIENJT no3Bo-
nvno 3a 60 gHeM NPomn3BOACTBEH-
HOro onbITa NOJIYyYUTb BO3BPAT UH-
Bectuumm 1,68:1 no oTHOLIEHWUIO
K Ka>koMy 3aTpayeHHOMY py6iio,
yAyywmnTb BbiBOA UbiNasaT Ha 1,05%
M CHU3UTb KONTMYECTBO 605 U Haceu-
Kn Ha 1,15%.

3aknwoueHme. VIHTeHCUBHbIN
npouecc BbipalMBaHNA N NPOAYK-
TUBHOTO MCNONb30BaHMS NO60MN
CeNIbCKOX03AMCTBEHHOM NTULblI CO-
NPOBOXXAAETCSA Pa3NIMUHbIMU CTpeC-
CcaMM, a 3TU YCJIOBUS 3HAUYUTENIbHO
NOBbILWAIOT NOTPEBGHOCTU B MUKPO-
HYTpMEHTaX, NO3TOMY paLMOHaNIbHbIN
NnoAXo4 K KOPMJIEHUIO OUEHb BaXKEH.
MpeacraBneHHble MPOU3BOACTBEHHbIE
OnbiTbl MOKa3aln, YTO BUTAMUHBI U
MMKPO31eMeHTbl B KOPMOBOM A0-
6aBke BPMNO SITLUENT o6ecneunnm
noaaep>KKy HopManbHOM PaboTbl UM-
MYHHOWM CUCTEeMbI Yepes 340POBbIN
KMLLEYHMK, a 3TO BaXKHeMNLLIKNe yCo-
BUSA AN NOSyYeHUs BbICOKMX MOKa-
3aresien NPoOAYKTUBHOCTM, KaK Yy Kyp
HecyLlekK, Tak U Y LbINIST 6ponnepos.
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Research article

Vitamins and Trace Elements in Poultry Nutrition: The Importance of a Rational Approach
Oksana V. Molokanova

VIC Group

Abstract. At present dietary levels of vitamins and minerals (trace elements) for poultry are usually prescribed by
the producers of the respective crosses. However, the latest trials and practice evidence that the increased levels of
vitamins and minerals and their highly available forms in diets for poultry can significantly increase the productive
performance. The results of two large-scale experiments are presented with the supplementation of diets for broilers
and laying hens with 2,000 ppm of feed additive BRIO EGGSHELL containing vitamins and trace elements in easily
available forms and calcium butyrate. Experiment on layers of parental flock (cross ISA Brown) fed the additive during
60 days resulted in the decrease in the percentage of cracked and broken eggs by 1.15% and increase in the hatch of
chicks by 1.05% in compare to control. Net profit (per ca. 9,500 layers) was 99,672 rubles, investments return rate
1.68:1. Experiment on Ross-308 broilers (1-38 days of age, ca. 55,000 birds per treatment) resulted in the increase in
compare to control in average daily weight gains by 0.65 g/bird/day and decreases in feed conversion ratio by 0.03
kg/kg, and in mortality + culling rate by 0.27%; as a result, the European production efficiency factor (EPEF) was high-
er by 13.0 points. It was noted that the improvement in culling rate was related to the reduced incidence of skeleton
defects and articular pathologies; the higher percentage of carcasses of the highest quality category in the treatment
fed the additive was also found. The conclusion was made that additional supplementation of diets with vitamins and
minerals (in the form of additive BRIO EGGSHELL) can improve productive performance in laying hens and broilers.

Keywords: additive BRIO EGGSHELL, B vitamins, calcium butyrate, trace elements, broilers, laying hens.
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