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KOPMA n BETEPUHAPUSA

[NPOBMOTKN B KOPMJIEHNW

MOPOCAT-OTbEMBILLEN

A. BABOJIOTHAS, 4-p C.-X. HAYK, TEXHOJIOM-KOHCY/NbTaHT AMBU3MOHa cBuHoBoAcTBa 'K BUK

YcTOMUMBOCTb BaKTEpPHIA K aHTUBUOTHUKAM ABNAETCS OHOM W3
camblix 60/1bLIMX NpobieM B MeguumHe. Mo gaHHbIM BpUTaHCKKMX
uccnenosatenei, k 2050 r. cmepTHOCTb lloek OT aHTUBUOTH-
KOPEe3WUCTEHTHOCTH pocTurHet 10 MH uenoBek B roa,.

OTKa3 oT aHTUBUOTHKOB-CTUMYNATOPOB POCTa B 3KUBOTHO-
BOJZCTBE NepeopHeHTHpoBa pbiHOK EBponbl Ha ucnonb3oBa-
HWe KOMMNIEKCHOrO NOAX0A4a 41 KOHTPO/IS HaA NaTtoreHamu:
OpraHUYECKUX KUCOT, NPO- U NPeBUOTHKOB, (PUTOBUOTHKOB.
CoBpeMeHHbIH BEKTOp pa3BuUTHs cBUHOBOACTBA B PXD B 6111-
>KaWLuen nepcneKTUBe HanpasJ/ieH Ha NOCTENeHHbIM OTKa3 oT
NPUMEHEHUS aHTUOUOTUKOB-CTUMYNATOPOB POCTa.

HUWKTO He peLunTCs OCnopHUTL BaXKHYIO POJIb MUKPOBUOTI, KO-
TOpas HacensieT KULWEYHUK CBUHbM. [0 cyLLecTBy, 3TO eLLe OauH
OpraH ¢ BaXKHENLIMMH (DYHKLIMSIMU MO NEPEBAPHUBAHMIO U YCBOE-
HHIO KOpMa, (HOPMUPOBAHHUIO UMMYHWUTETA W 3aLLMTbI OT NaTo-
reHHbIX MUKPOOpraHu3mMoB. B coctaese HopModhiopb KuLey-
HUKa BCTpeyatloTcs pasHble bakTepuu: nonesHble Lactobacterii
acidophilli w Bifidobacterium bifidum, ycnoBHo-naToreHHble
E. coli, Clostridium defficile, natoreHHble Sa/monella typhi-
murium, Pseudomonas aeruginosa v npyrve.

EcnunxmMBOTHOE 300POBOE, C BbICOKMM YPOBHEM UMMYHHUTETA,
TO BaKTEpPHH MUKPOBUOTbI HAXOAATCA B PABHOBECHM W NONE3-
Has MUKpO/Iopa He JaeT pa3MHoXKaTbcs natoreHam. Ho kak
TONIbKO B OpraH1ame npovcxoaut cboi (Bocnanexue, ctpecc,
CHW)KeHWe UMMYHUTETA), HopMasibHasi MUKpodiopa nepecTaeT
CNpPaB/ATLHCS, @ YC/IOBHO-NATOreHHas HaUMHAET AeHCTBOBaTb
MPOTUB OPraHn3Ma Xo3sMHa, YTO NPUBOSMUT K BOCMANIEHHIO W
HapyLLEeHHUo paboTbl XKeyA04HO-KULLEYHOrO TpaKTa.

JNleuebHbi 3chhekT npobuoTHMUeckux npenapatos oby-
C/IOB/IEH LEWUCTBHMEM BbILENSEMbBIX WMW MPOLYKTOB ObOMe-
Ha BELLeCTB, KOTOpPble NOAABAAIOT Pa3BUTHE NaTOreHHbIX W
YC/IOBHO-NATOreHHbIX MUKPOOPraHM3MOB, CTUMYJIMPYIOT POCT
HOpMasbHOM MUKPO/IOPbI KWLLEeYHWKa. B pesynbTare ynyu-
LIAIOTCA NULLEBAPEHUE U YCBOEHWE KOPMa, COKpaLLaeTcs Ya-
CTOTa BOCNa/IMTE/IbHbIX NPOLLECCOB B KULLEYHUKEe, CTUMYJTUPY-
€TCS UMMYHHbIW OTBET U ONTUMHU3UPYETCS OOMEH BELLECTB B
opraHuame.

Bnarogaps npuMeHeHHIO NPOOUOTUKOB CHUXKAETCA KO-
NIMYECTBO C/lyyaeB 3ab0/IeBaHWUM KeNy[0UHO-KULLEYHOTO
TpakTa, yMEHbLUAIOTCA Pacxoibl Ha sedebHble Meponpus-
1. MPOBUOTHKHM He Bbi3bIBAIOT NPHBbIKAHWS Y NaTOreHHOM
MHUKPOIOPbI, HE OKa3bIBAIOT BPELHOTO NOOOYHOrO AeM-
CTBHSI, HETOKCHUHbI, TPOAYKLUSA NOC/Ie UX BHEAPEHUS MOXKET
ucnonb3oBarbcs 6e3 orpaHuueHni. OcobeHHo appeKTHBHDI

B MPUMEHEHWHU npobuoTrue-

CKWe KOpMOBble f06aBKH, B CO-
CTaB KOTOPbIX BXOAAT MOJIOYHOKUC-
nble 6aktepuu Pediococcus acidilactici

(wramm MA 18/5M) c akTBHOCTbIO He MeHee 1x10' KOE /T,
Takve kak BAKTOCEJIb (npoussogutesns Lallemand Animal
Nutrition, Kanaga).

MonouHoKucble BakTeprn — BayKHble NPeACTaBUTENU MU-
KPOBHOM NONYISALMM B KULLIEYHHKE CE/TbCKOXO3ANCTBEHHbIX >KK-
BOTHbIX (B YaCTHOCTU CBUHEM U NTHLibI), HEOBXOAMUMbIE 415 NOA-
[ep>XaH1s IKOSIOrMUYECKOrO PaBHOBECHS MEXAY Pa3/IMUHbIMK
BUAAMU MUKpoopraHn3moB. OHW OKa3bIBalOT NOIOXKUTENIbHOE
B/IMSIHWE Ha PaboTy NULLLEBAPUTEIbHON CUCTEMbI, MOBbILIAKOT
NPOAYKTUBHOCTb, KauecTBO U 6e30MacHOCTb NPOAYKLMH.

P. acidilacticiMA 18 /5M — romodepmeHTaTUBHbIE MO-
NOYHOKMCIble BakTepuH, cneuuanbHo oTobpaHHble U paspa-
BoTaHHble AN UCNONb30BAHWSA B NULLEBAPUTENBHOM TPaKTe
MOHOraCTPHUUHbIX XKUBOTHbIX U NTHLbl. CErofHs 370 O4HU U3
Haubosiee XOPOLIO OMUCaHHbIX U UCCNENOBAHHbIX /N Vitro v
Ha YXMBOTHbIX LITAMMOB NPOBUOTHKA, KOTOPbIE MOTYT PAcTH
B LULMPOKOM JiManasoHe pH, TeMnepaTypbl U OCMOTHUYECKOrO
[AaBNEHUs], NO3TOMY CMOCOBHbI BbIXKMBATb U (DYHKLIMOHUPOBaTb
B YKENYAOUYHO-KULLEYHOM TPAKTE.

Mockonbky 6aktepuu P. acidilactici MA 18 /5M npoayumpy-
IOT MOJIOYHYIO KUC/IOTY B KMLLEYHWKE, BbI3bIBAIOT JIOKA/IbHOE
CHWXeHWe pH ciM3u BOKpyr BOPCUHOK, 3TO co3aaeT baaro-
NPUATHYIO MUKPOCPEAY LS Pa3BUTHSA NONE3HbIX OaKTEPHI 1
HebnaronpuaTHytO ANs natoreHHbix 6aktepuii. Kpome Toro,
P. acidilacticiMA 18,/5M npopgyumpyioT HeKoTopblie meTabo-
NUTbI 4115 POCTa Nosie3HbIX GakTepui.

MNonapas B KWwWeuHbIM TpakT, Pediococcus acidilactici
MA 18 /5M koHKypHpYyIOT 3a NUTaTesibHbie BellecTBa C no-
TEHLMWasIbHO NaTOreHHbIMKU BaKTePUAMHU (KOHKYPEHTHOE UC-
K/toueHue). ITo AeNCTBUE B COUETaHWUHU CO CHUXKeHueM pH B
YKy LOYHO-KMLLIEYHOM TPaKTE MOMOraeT OpraH1M3mMy NpoOTHBO-
CTOSATb KOJIOHU3ALMH TaKWUMHK BO3ByauTeNsiMU 3aboneBaHmi,
Kak S. typhimurium, E. coliv C. perfringens, orpaHMu1Bas
WX pasBuTHE.

Hewcteue Pediococcus acidilactici MA 18 /5M HanpaeneHo
Ha BOCCTAHOBJIEHWUE W NOALEPXKAHWE NONE3HOW MUKPOMIOPSI
JKKT, noBbiweHne npoayKTUBHOCTH M COXPAHHOCTU MOPOCAT.
MonouHokucnble GakTepuu, obecneunBas 3KOIOrMUECKoe
paBHOBECHE MeXAYy Pa3/iMuHbIMU BULAMW MUKPOOPraHW3-
MOB B KMLUIEUYHUKE, CNOCOBCTBYIOT CO3/lJaHHI0 HOPMasbHOM
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Pe3yn bTaTbl NPOU3BOACTBEHHbIX OMbITOB

MepBbik onbIT Bropo# onbit
Mokasatesb KoHTponbHas OnbiTHas Pasnuua KoHTposnbHas OnbiTHas PasHuua
rpynna rpynna +/— rpynna rpynna +/-
KuBas macca nopocehka, Kr
MpUY NOCTaHOBKE Ha AopalluBaHWe 7,0 7,0 — 7,00 6,76 —
NnpHW NepeBofe Ha OTKOPM 42,7 43,6 +0,9 42,7 44,2 +1,5
CpenHecyTouHbIM NPUPOCT, T 453 463 +10 443 454 +11
C sa6onenmmamm KT, ron 52 2 ~30 42 18 —24
CoxpaHHocTb, % 96,35 95,88 —0,47 94,44 96,92 +2,48
Koneepcus kopma 1,997 1,800 —0,197 1,600 1,780 +0,180

MHUKPOOHOTbI B HEM U CHUXKEHUIO MUKPOBHOM naTtoreHHom
Harpy3Ku Ha OpraH13Mm >KUBOTHOTrO (YrHeTaloT pa3BUTUe Na-
TOre€HHbIX U YC/IOBHO-NATOreHHbIX MUKPOOPraHM3MOB, Ha-
npumep Clostridium defficile, Candida albicans, Salmonella
typhimurium, Yersinia enterocolitica, Staphilococcus
aureus U MHOTUX APYruXx).

BakTepuu Pediococcus acidilactici MA 18 /5M Bbinepyku-
BaloT Temnepatypy Ao 60°C, noatomy npumeHsTb NPOOUOTH-
ueckylo kopmosyio gobasky BAKTOCEJIb pekomerayetcs ¢
BOZOM WU MY TEM >KULKOrO KOpMJieHHs:. YI0OHO UCNoib30BaTh
€€ 1 C NOMOLLbIO f03aTOPOB B CUCTEME BOLOMNOEHHS B OTLENb-
HbIX CEKLMUsIX B CTPECCOBbIE NEPUOLbI KM3HWU NOPOCAT: B NO-
CNeOTbeMHbIU Neprof, BO BPEeMs BaKLMHALMK, NPU nepexose
Ha Apyrow no cocTaBy U NUTATENIbHOCTH KOPM (B CTPECCOBbIX
CUTYyaUMsIX KMBOTHbIE NPeKpaLLaloT Noeaarb KOpM, HO Npo-
LOJIXKAIOT MUTb).

MpobuoTtnueckas kopmosas fobaBKka COBMECTHMA CO BCEMM
KOMMOHEHTaMU KOMOHUKOPMOB, /IeKapCTBEHHbIMW NpenapaTamu
W APYrMMH KOPMOBbIMK fobaBkamu. HayuHo nokasaHo, 4To
6narofaps ynyylleHuio MOpOIOrHiECKOro CTPOEHHS KHLLIEY-
HOW CTEHKM, YBEJIMUEHUIO AJIUHbI U TOJILLMHBI BOPCHHOK KH-
LUEYHHKA NPUMEHEHHE NPOBUOTUUECKON [O0OABKH B KOPMJIEHWH

Py6. 500

NOPOCAT YCU/IMBAET NEPEBAPHUMOCTb NUTATE/bHbIX BELLECTB B
NOAB3MO0LLHOM KHLLKe: Cyxoro Bellectsa — Ha 4,9%, cbiporo
npotenHa — Ha 3,4%, a Tak>Ke ycBOeHHWe obLLe SHeprv — Ha
4,3%. ITo NPUBOAMT K NOBbILLIEHWIO NPOAYKTUBHOCTU CBUHEN:
CpefHeCyTOYHbIN NPUPOCT yBeNUYUBaeTCS Ha 38 I, KOHBEPCHS
KopMa ynyuwwaetcs Ha 0,06 nyHKTOB.

Takum obpasom, kopMmosas gobaska ABNSETCA Nepcrek-
TUBHbIM HHCTPYMEHTOM AJ1 NOJTyHEHUS IKONOrMYecKu bes-
onacHoM NpoAyKLWHU B CBUHOBOACTBE M NpefcTaBaset cobo
Of1HO U3 3BEHbEB NPOrpPaMMbl KOHTPOJISA Haf naToreHamu 6e3
aHTMOMOTHKOB, B YaCTHOCTH CTUMYJIATOPOB POCTa.

Mpou3soacTBeHHbIE OMbITbI MO NPUMEHEHHIO LAHHOMO NPO-
LYKTa B KOPMJIEHUH MOPOCAT-OTbEMbILLIEHN TPEXNTOPOLHOMO
ToBapHOro rubpuaa GbiiM NpoBefeHbl Ha OAHOM U3 Npef-
npuatuit Cubupckoro depepasbHOro oKpyra.

B nepBom oneime 13 nopocsT B Bo3pacTe 26 AHewM v cpea-
HeM >KMBOW MacCcoM 7 Kr, nepeBefieHHbIX B CEKTOP LOpalLy-
BaHWs, CPOPMUPOBAsIH [iBE FPYMMbl-aHANOrM: KOHTPOJIbHYIO
13 1868 ronos u onbiTHyto 13 1944 ronos. MpobuoTtrueckyto
KOPMOBYI0 f,06aBKY BBOAW/IN B XHAKHH KOPM A5 5)KUBOTHbIX
onbiTHOW rpynnbl B fo3upoeke 100 r Ha 1 T cyxoro cTap-
Toeoro kombukopma CIMK-4 u CMK-5. OnbiT npogosmkancs
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I — Jonoanumensras
onepayuoHHas npubsine, pyo.

1 — lpedenvreii doxod 3a cuem
yBenuyerus xuBol maccel
npu nepeBode Ha omkopm /
coxpaHHocmu, py6.

[ — lpedenvroie sampamer
Ha kombuxopm CIK-4 u ClIK-5, pyé.

1 — 3ampamer Ha BAKTOCEJIb, pyé.

23,51

MpepenbHbiv
Jilel¢e}}

Mepsbiit onbIT

MpegnenbHble
3arparsl

MpenenbHbIv
LLOXOA,

Bropo# onbiT

MpenenbHble
3arparbl

Puc. 1. FxoHomuyeckas sghghekmuBHocmo npumereHus kopmoBol dob6aBku bakmocess B nepecueme Ha 00HO20 NOPOCEHKA
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66 aHeii. B BospacTte 92 aHei nopocsaT obeux rpynn nepe-
BEJIM Ha y4acCTOK OTKOpMa.

MpencraBneHHbie B Tabnuue pesynbTaTbl 3KCNEPUMEHTA
CBWAETENbCTBYIOT O TOM, UTO NPU AOOBaBNEHUH B KOPM WC-
cnefyemoro npobuoTUUECKOro NPOoAYKTa XXuUBas Macca no-
POCAT Npu nNepeeojie UX Ha OTKOPM Obina Bbiwe Ha 0,9 Kr,
cpefHecyTouHbli npupoct — Ha 10 r, a KoHBepcHs KopMa
Huxke Ha 0,197 no cpaBHeHUIO € KOHTpoieM. Tak>ke B OMbITHOM
rpynne oTMeueHo yMeHblueHWe Ha 58 % konuuecTsa cnyyaes
>KEYOYHO-KULLEUHUX 3aB0NEBAHMN.

KF 49 +1,2ke 142
44 427427 43,622 W — /TepBoii
39 oneim
34 W — Bmopoii
29 onelm
24
[NV ¥ 43,9 Puc. 2.
! 3 CpedHss
4 rHuBas macca
Koutpons BAKTOCEJIb nopoceHka
% 99 +1%
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91
89
87 Puc. 3.
85 CoxpaHHocme
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2,5 —0,08
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’ 1,800 1,780 onbim
15 1,600 M — Bmopoii
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0,5 Puc. 4.
0 KonBepcus
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Koutpono BAKTOCEJIb nopoceHKa
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PaccuntaHHas akoHoMHuecKkas ahPeKTUBHOCTb NpUMe-
HEeHUS KOPMOBOM A06aBKH, CofepIKalLLeld MOIOYHOKHUCIble
b6aktepuun Pediococcus acidilactici (MA 18/5M), otobpa-
>KeHa Ha pucyHke 1. B nepecueTte Ha 0JHOro nopoceHka B
nepuvof aopalumsaHus bbino 3atpadeHo 26,35 py6. Ha npu-
obpeTeHne kopmosor fobasku BAKTOCEJIb, a goxopa no-
nyyeHo 87,76 py6. 3a cueTt yBesiMueHUs KMBOM Maccbl Npu
nepesoge Ha oTkopM 1 221,03 py6. Gnarogaps ynydweHuio
KoHBepcHuu KopMa. B utore gononnutensHas npubbinb co-
ctaeuna 282 py06., BO3BpaT MUHBECTHLMI HAa OJUH BJIOXKEHHbIM
py6ab — 10,7 py6.

Bmopoi oneim nposenu Ha 60/iblIeM NOro/IOBbE KUBOT-
HbIX W AJTMNICA OH Josiblue. [lopocsaT-oTbeMblLLel B BO3pacTe
26 [HeM U >XKMUBOM MaccoM B cpefHeM 7 Kr pacnpenenunu
no NpUHLUNY Nnap-aHanoros Ha Age rpynnbl: 3451 ronosy
B KOHTpObHYtO rpynny, 4062 ronoebl B onbiTHYt0. Mpobuo-
TUK B COCTaBe KOPMOBOW f0OaBKW BBOAUIICA B XKUAKUIA KOPM
1S NOPOCAT ONbITHOM rpynnbl U3 pacyeta 100 rHa 1T cyxoro
ctaptosoro kombukopma ClMK-4 u CMK-5. OnbiT npogon-
»ancs B TedeHue 71 gHs. Ha yuactok oTKOpMa »KMBOTHbIX
nepesenu B 97-fHeBHOM BO3pacTe.

Mpu BBOAE B paLMOH NOPOCAT-OTbEMbILLEN NPOOUOTHYECKOM
KOPMOBOM LOOABKM WX >KMBasi Macca K MOMEHTY nepeBoja Ha
OTKOPM MNpeBblLLana TakoByto B KOHTpose Ha 1,5 Kr, cpepHecy-
TOUHbIM NpUpocT — Ha 11T, KoHBEpPCUs KOpMa yNydLLIMaach Ha
0,18, auncno cnyyaes BOZHUKHOBEHHS XKENYAOUHO-KHULLEYHHUX
3aboneBaHui ymewblumnnoch Ha 57% (tabnuua).

JKoHOMMYECKas IPPEKTUBHOCTb NPUMEHEHHUS KOPMO-
BOM f0OaBKW BO BTOPOM OfbiTe€ NPOAEMOHCTPUPOBAHA Ha
pucyHke 1. Tak, 3aTpaTbl Ha JaHHbIW NPOAYKT COCTaBH-
nn 23,51 py6., Ha noTpebneHHble kKomBukopma CIMK-4 u
CMNK-5 — 296,23 py6. B nepecueTte Ha O4HOro NOpoCceHKa.
B koHLe onbiTa Npu nepeBofie MONIOAHSIKA HA OTKOPM A,0-
xon ysenuuuncsa oo 451,28 py6/ron. 3a cuet nonyueHus
GosbLIEel XMBOW MaccChl U Ny4yllen coxpaHHOCTH. B utore
LOMOJIHUTENbHAS NPHObIIb HA OAHOrO MOPOCEHKA COCTaBMMa
131,53 py6., Bo3BpaTt uHBecTULUh — 5,6 py6. Ha 0MH BIO-
YKEeHHbIW py6ib.

PesynbTatbl AByX ONbITOB B rpaddMuyecKoM U306parkeHnH
npeLcTaB/ieHbl Ha PUCYHKax 2—5.

[laHHble NpOM3BOACTBEHHbIX OMbITOB NOATBEPXKAAIOT, UTO
kopmoBas fobaska BAKTOCEJIb cnocobcTByeT NoBbILEHHIO
NPOAYKTUBHOCTH NOPOCSHT B OLUH U3 CTPECCOBbIX NEPUOLOB
UX 3KW3HWU — MOC/IEOTBEMHDIN.

Takum 06pa3om, NepcneKTUBHLIM BEKTOPOM Pa3BUTHS Ha
COBPEMEHHOM 3Tane MHTEHCUBHOrO CBMHOBOACTBA SB/ISIETCS
BblpaLLMBaHWE XKUBOTHbIX C MMHUMAJIbHbIM WCMO/Ib30BaHH-
eM aHTMBHOTHUKOB, B BaMxKakLen nepcnekTMBe — 6e3 aTux
CTUMYNIATOPOB pocTa. B cucteme KoHTpons natoreHos 6e3
NPUMEHEHHS ARHTHOUOTHUKOB OHO M3 NEPBbIX MECT 3aHUMAIOT
NPOBUOTHUKM, KOTOPbIE NOJIOKUTESNIBHO BAUSIOT HA KULLEYHYIO
MHKPOBHOTY, y/yuLIaoT NepeBapuMOCTb KOPMOB U, Kak Clef-
CTBHWE, NPOLYKTUBHOCTb U COXPAHHOCTb MOJIOAHSIKA CBUHEN.

Cnucok numepamypel npedocmaBasemcs no 3anpocy.



