TIpo6nemu 300iH)XeHepPiT ma eemepuHapHoi MeQuuuUHU

due to the disorder oof the protein synthesis; 3) destabilization of membrane as a result of the POL
strengthening; 4) metabolic disorders.

There are several methodological ways to study the respiration of a cell: a polarographic method
to determine the oxygen uptake by mitochondria; respirometry with the use of microplates and the
analyzer Seahorse; the use of fluorescent probes in vitro in the cell cultures and mitochondria.

The mitochondria and the tissue sections, biopsy and cell culture were the materials for both
polarographic and fluorimetric studies of cellular respiration. An important problem of studying the
processes of cell respiration is the bioethical aspect: the polarographic method for the determination of
respiration parameters is a poignant experience. As a result, a great number of laboratory animals were
killed. Biopsy of the organs is a challenging and traumatic procedure which can be used in the clinical trials
only under special conditions. The main strategic task of any experiments in both fundamental and applied
research is not only to determine the normal mechanisms and functions but to apply the results to protect
human and animal health. Fluorescent probes and labels are a useful tool to study biological membranes
and membrane enzymes. The studies in the field of natural chemiluminescence and the use of artificial
fluorescent substances may be promising to develop the methods to study energy metabolism in vivo. It
will provide an opportunity to study energy metabolism in different pathologies (hypoxic conditions,
ischemia, infarction, general and local pathological processes) in clinical studies as well as under the
influence of various factors in the model experiments with the preservation of the life of laboratory animals.

Key words: cell respiration, mitochondria, respiratory chain, energy metabolism, polarography,
respirometry, fluorescent probe, methods of research.
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AHHOomauyus. CkapMmnmBaHue Bbl4kam 3Hepro-npoTenHOBLIX 406aBOK, CogepKalluX panc, ropox,
TIONWH, BUKY B KonndecTBe 15 % no macce B cocTaBe KOMBUKOPMOB B3aMeH YacTu NMOgCOMHEYHOro WpoTa
oKasblBaeT NONOXUTeNbHOE BMMAHUE Ha MOPdO-BUOXMMUYECKUIA COCTaB KPOBM W MO3BONSAET MNONy4UTb
cpefHecyTouHble NPUPOCTLI XKUMBOTHLIX 850-920 r, koHTponb — 835 r npu 3aTpatax kopmMoB 4,7-4,9 KOpM.
efl. Ha 1 kr npupocrTa.

Knioyeebie cnoea: TenaTa, MNPOAYKTWBHOCTb, panc, MIONWH, BUKA, pPauUWoH, KPOBb,
nepeBapuMMOCTb

AkTyanbHoCTb npobnembl. [Ona nomny4yeHuss BbICOKOW MPOAYKTUBHOCTU PauMOHBl XUBOTHBIX
JOMKHbI BbITb 0BecneyeHbl JOCTAaTOMHLIM KOMIMYECTBOM YCBOSIEMOW SHEpruu U npoTenHa, a Takke
MUHepanbHbIX U BUoNornyeckn akTMBHLIX BelyecTs [1-5].

YcTpanutb AeduumnT NpoTenHa B paLuoHax MOXHO MyTéM NOBbILLEHWA 06bEeMOB MPOU3BOACTBA
KOMBMKOPMOB W ynydlleHns ux KadectBa. OfHaKo Cepb&3HblM MPEenATCTBUMEM B 3TOM fene sABnseTca
HegocTaTok 6enKkoBoro colpbs. TPagULUMOHHO ANS 3TOM Lenv B KOMBUKopMa BBOAAT NOACOMHEYHbIA LUPOT,
KOTOPbIA UMMNOPTUPYETCH K HaMm B pecnybnuky u ABnseTcs 40BOSIbHO JOPOrMM KOMMNOHEHTOM.

B nocnegHue rogbl BO34enbIBAlOTCA HOBble copTa panca, foMnvMHa, ropoxa W BUKA C
MWHUMarbHbEIM KOIMYECTBOM aHTUNWUTaTeNbHbIX BELLECTB, YTO MO3BONSAET 3aMEHWTb B CYLLECTBYHOLWMUX
fJob6aBkax JoporocTosiLme KOMNOHEHThI (MOACONMHEYHBIA U COeBLIN WPOT) Bonee AelleBbIMA UCTOYHUKAMU
6enka, SHepru1M n MUHepansHo-BUTaMUHHOTIO cbipba [B, 7, 8].
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B kadecTBe OGanaHcupyloWMX KOPMOBbIX [00aBOK MNPUMEHSAEMBIX B XUB OTHOBOACTBE,
perynupyoLmMx nueBapeHne u B LesioM oOMeHHble NpoLiecchl B OpraHusme, B nocregHue rogel ocoboe
BHUMaHWe cTanwv ygensatb npobuoTukam

MpoBUOTHKK - 3TO XMBbIE MUKPOBHBIE A0BaBku UK UX MeTabonuThbl, ynydllarowme MUKPOBHLIN
GanaHc B nuuleBapuTenbHOM Tpakte. MWKpOOpraHUsMbl, KOTOpble WCMOSb3YIOTCA Kak MNpoBMOoTMKM
(Hanpumep, Lactobacilli, Bifidobacteria, Enterococcus faecium) 4acTo Mcnonb3yloTcA B KOpMax Wnu
NUTeEBOW BOAE, OHU MOAAEPXKMBAOT OPMUPOBaHWE W CcTabunusauuio 340POBOA  MUKPOIOpHI,
XW3HEHHO HeoBX04MMOW ANS HOPManbHOro YHKLUMOHWPOBaHWA MULLEBAPEHUs, a Takke 3alMwarT oT
WH(EKUUIA, BbI3bIBAEMBIX NaTOreHHbIMKU GakTepuamu B kuwwedHuke [9, 10].

Mcnonb3oBaHne npoBGUOTUKOB YyCUNUBaOT (OYHKLUMOHUPOBAHUE MUKPOBOPCUMHOK KULLEYHWKA,
ynyylaroT nulleBapeHWe W BcacbiBaHWe MUTaTeNbHbIX BELYeCTB, CTabUMM3UPYIOT peakuuto cpefbl B
pybue, nosbiwatoT BydepHy0 eMKOCTb, PEerynupyroT KONWYEeCTBO amMuaka, YBENMYMBAKOT cojepaHue
NETYUMX XKUPHBIX KUCAOT, aKTUBWU3WUPYIOT depMeHTauuio yrneBogos, B6uocuHTes MUKpoGHoro Genka wu
HekoTopkIX dpepmeHToB [11, 12, 13].

YuuTbiBas BCe BO3pacTatolime C KaxAblM rogomM obbembl NPOU3BOACTBa B pecnybnmke sepHa
panca, ntonuHa, ropoxa, BUKM ANs obecnedeHWs NOTPEBOHOCTU CerbCKOXO3AWCTBEHHbBIX XUBOTHBIX B
BbICOKOBENKOBBIX 1 3HEpreTMYeckux KopMax, pelleHne BONpOCOB paLMOHaNbHOMO MX UCMONb30BaHUs, B
nepByl ouvepefb B Ka4ecTBe UCTOMHUKOB Befka U 3Hepruun, a Takke AOMOMHUTENbHOrO BKIOYEHUS ANS
CHWXeHUs1 3aboreBaeMOoCTW KUBOTHBIX MPOOMOTUKOB, WCKIIOYMMTENBHO akTyanbHO U UMeeT Gonbluoe
HapoAHOXO3AWCTBEHHOE 3HaYeHMe.

Lenb uccnepoBaHuil - u3y4nTb MOpdo-BMOXMMWUYECKUIA COCTaB KPOBWM WM MepeBapuUMOCTb
nuTaTenbHbLIX BELUECTB KOpMa TenATamu B Bo3pacTe 3-6 MecAueB MpW CKapM/IMBaHWM 3SHepro-
NPOTENHOBBIX fJ06aBOK.

Martepnan n metoabl uccnegoBaHuW. B cocTaB 3Hepro-npoTenHOBLIX [06aBOK BKITOYEHbI
3epHO parca, SIoNUHa, BMKW WM ropoxa B pa3HblX COOTHOLUEHWSX, MUHepanbHo-BUTaMUHHaa gobaska, a
Takke NpobUOTUK KOHLUEeHTpaT BakTepuanbHelil cyxoil «buomnkc-BET»-2 3EO 3epHoBas 4YacTb JobaBoK
nofsepranack obpaboTke Yepes akcTpyaep. [JobaBku BBOAMMIUCH B COCTaB KOMOWKOPMOB >KUBOTHLIM B
konuyecTse 15% no macce.

OnbITbl NPoBeAeHbl Ha TenATax B Bo3pacTe 3-6 MecsALeB B YCNoBUAX (OU3MONOrMieckoro Kopryca
PYM «HMLY HAH Benapycu no xuBoTHoBOoACTBY» M [T1 «*KoguHoArpollnem3nuTta» CMOMeBUYCKOro
paiioHa.

B onbiTax M3yyeHsbl creayroLye nokasarenu:

- O6LYMIA 300TEXHWUYECKUIA @aHann3 KOpMOB MO OBLLENPUHATEIM METOAMKaM;

- NoefaeMoCcTb KOPMOB paLMoHa BblbKaMu - METOAOM y4yeTa 3afaHHbIX KOPMOB U WX OCTaTKOB,
NpoBeAeHNEM KOHTPOIbHLIX KOPMIEHWA O4WH pas B AeKady B ABa CMEXHbIX JHS;

- NepeBapuMoCTb U UCMOMb30BaHWE NUTaTENbHBIX MU MUHEParbHbIX BELLECTB NO pasHuLe Mexay
UX KOSTM4ECTBOM, NOCTYMUBLLMM C KOPMOM U BblfeSNeHHbIM C NpogykTamu obmeHa;

- coctaB pybuoBoi xupkoctm (BenuuuHa pH, JDKK, uucneHHocTb WHy3opuin, amMmmumak,
asoTucTble dpakyum) No o6LENPUHATEIM METOAMUKAM,

- Mopdonornyeckuii cocTaB KpOBW: SpUTPOLUTBI, JIERKOLMTEI, remornobuH — npubopom Medonic
CA 620,

- MaKpo- M MUKPO3IEMEHTLI B KPOBW: Karnuid, HaTPWUIA, MarHuii, xeneso, LUHK, MapraHey u Mefb —
Ha aToMHo-abcopbunoHHOM cnekTpodoToMeTpe AAS-3, npousBogcTBa lepMaHus;

- BMOXMMUYECKNIA COCTaB CbIBOPOTKM KPoBMW: 0BLMiA Benok, ansbyMuHbl, rMobynuHbl, MOYEBUHA,
rntoko3a, Kanbuuit, pocgop — npubopom CORMAY LUMEN;

- pe3epBHas LeNoYHOCTb KpoBK — Mo HeBoAoBY;

- XMBag Macca W CpefHecyTOdHble MPUPOCTbl — NyTEM WHAWBWAYANbHOrO B3BeLUMBAHWSA
XMBOTHbIX B Ha4ase 1 KoHLe onbITa;

- 3KOHOMWYecKas OLeHKa BblpalyuMBaHus ObIMKOB MpU MCMNOMb30BAHWU 3HEPro-MPOTENHOBLIX

[00aBoK.
dusmonornyeckne MccrneoBaHmsa NpoBeaeHbl No cxeMe (Tabnuua 1).
Tabnuua 1
Cxema onbITOB
KonuyectBo BospacT,
pynnb OcoBeHHOCTI KOpMIeHNs
XMBOTHBbIX, rOMoB Mec.

| KOHTpOnNbHasn 3 3-6 OcHoBHol payuoH (OP) — 3eneHan macca u3
KYKypY3bl + KOMBUKOPM

Il onbITHaA 3 3-6 OP + kombukopm ¢ 3MNA1 B konuyectse 15% no
macce
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LUl onbITHaA 3 3-6 OP + kombukopm ¢ 3MA2 B konuyectse 15% no
macce

IV onbITHaA 3 3-6 OP + kombukopm ¢ OlMNA3 B konnyectee 15% no
macce

Ons npoBefeHnsa duanonornyeckux nccnegoaHuii 6bino oTobpaHo YeTkipe rpynnbl Sbl4koB (Mo
3 ronoBbl B Kaxgow).

YKuBOTHbIE | KOHTPONBHOW FPYNMLI NOMNyYan KOMBMKOPM, KOTOPLIA MO COCTaBy U NUTATENbHOCTU
COOTBETCTBOBaAN cTaHaapTHoMmy kombukopmy KP-2. Monoghsk I, Il u IV onbITHLIX rpynn B cocTaBe
KOMOWKOPMOB Mofyyan sHepro-npoTenHoBele fobasku M1, BNz n OMNds B konnyectBe 15% no Macce.

Pesynbtatbl nccnegosaHuit. Ana uccnegosaHuii 6einn oTobpaHbl XUBOTHBIE CPefHEl XUBOK
maccoi 136-140 kr.

Belukam OMBITHBIX Fpynn JOMOSMHWUTENBHO BBOAWUCA MNPOBUOTUK-KOHLEeHTpaT OGakrepuankbHbIi
cyxoit «bnomukc-BET»-2 3EO npoussogctea PYI «HCTUTYT MACOMOMOYHON NpoMebllineHHocTuy PB u3
pacdeTa 1 efunHMLa akTMBHOCTM Ha 100 Kr KomOukopma.

B Hay4HO-x035iicTBEHHOM OnbITe BblNKM 0ToBpaHbl ABE rPYNMbl XUBOTHBIX B Konuyectse no 15
ronoB B Ka)0MN.

B koHTponbHOM BapuaHTe B cocTaBe KOMOMKOpMa MCMomnb3oBasncs LUPOT MOACONHEYHbIR, a B
onbiTHoM — Ol ¢ BKkMtOYeHWEM ropoxa, fonuHa, BUKM U parnca, obecrneuuBaroljas Hawnyulime
CPeAHeCYTOYHbIE NPUPOCTEl U MEepeBapUMOCTb MUTaTeNbHbIX BELUEeCTB paluoHa. XKuBas Macca B Hadarne
onbita coctasuno 138-140 kr.

B pesynbraTe uccrefoBaHWil YyCTaHOBMEHO, YTO ONTUMasbHBIM COOTHOLLEHUEM pacLlenssieMoro
NpoTenHa K HepacllennseMomy Ans MONOAHsKa B Bo3pacTe [0 6 MecsueB sABnseTcs ypoBeHb 68:32,
KOTOPEIA OblNl MOMOXEH B OCHOBY [aHHbIX 3KCMEPUMEHTOB. B cocTaB OCHOBHOroO pauuoHa BXOWNU:
komMBuKOopMa W 3erieHasi Macca W3 KyKypyasbl.

LincppoBoit maTepuan npoBefeHHBIX uccnefoBaHuii obpaboTaH MeToAOM BapWauMOHHOWN
CTaTUCTUKN Ha NepCcoHanbHOM KOMMbIOTEPE C UCMOMb30BaHWEM NakeTa aHanusa TabnuyHoro npoueccopa
Microsoft Office Excel 2007. Ctatuctudeckas obpaboTka pes3ynbTaTtoB aHanm3a Oblna npoBejeHa C
y4eTOM KpUTEpUS OCTOBEPHOCTU MO CThHIOAEHTY.

Mpn oOLeHKe 3HaAYeHWA KPUTEpWUS [OCTOBEPHOCTM WUCXOAMNW B 3aBUMCMMOCTM OT obbema
aHanusupyemoro MaTepuana. BeposaTHOCTb pas3nuyunii cuuTanacbk 4OCTOBEPHON MPWU YPOBHE 3HAYMMOCTU
P<0,05.

B 1 kr 3N+ (Tabnuuya 2) Ha ocHoBe ropoxa, filonuHa WM BuTamuga (conb, docdorunc, docdar,
canponenb, npemukc) copepxanock 0,92 kopm. en., 9,5 MIx obmeHHOR sHepruw, 0,7 K- cyxoro
BellecTBa, 252,4 r colporo npoteuHa, 176,7 r pacliennaeMoro npoTeunHa, 75,7 r Hepacllennsaemoro
npoTenHa, 25 rxupa, 45 r caxapa, 29,5 r kansumsa, 12,6 r pocopa.

Tabnuua 2
CocTtaB u nutatenbHocTb Il
o HoGaBku

UHrpeauneHTsl, % St BN BNs
"opox 37 - 18
JIronuH 37 37 19
Buka - 37 18
Panc - - 19
BuTamuHHO-MUHepanbHas fobaBka 26 26 26
(BMTaAMmMA)
B 1 kr cogepxuTes:
KOPMOBBIX €iMHUL 0,92 0,92 0,93
o6meHHoW aHepruun, MIOx 95 93 9.4
CYXOro BellecTBa, Kr 0,7 0,7 0,7
CbIpOro NpoTenHa, r 252 .4 2675 250 4
pacLlennsaemMoro npoTeunHa, r 176,7 181,9 1743
HepacLlennsaeMoro npoTenHa, r 75,7 85,6 76,1
nepeBapvMoro nNpoTenHa, r 2172 2315 214
ChIpOro Xxupa, r 2572 26,0 1070
CbIpOW KreTHaTKu, r 76,1 76,7 62,0
Kpaxmana, r 2751 2520 224 0
caxapa, r 45 4 46,0 55,1
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Kanbuma, r 295 291 291
doccpopa, r 12,6 12,2 12,6
HaTpus, r 17,4 17,4 17,4
MarHus, r 2,7 2,7 2,3
cephbl, I 6,3 6,3 52
Kanua, r 9,5 9,2 7.1
xenesa, Mr 16,1 16,5 27,4
Meaun, mMr 25,0 245 23,6
LMHKa, Mr 136 136 138
MapraHua, mr 190 194 181
KobanbTa, Mr 3,8 3,8 3,7
nopa, Mr 0,6 0,7 0,5
ceneHa, Mr 0,7 0,7 0,7
BMTamuHoB: A, Tbic. ME 60 60 60

D, Teic. ME 15 15 15,2

E, mr 67 65 69

B 1 kr 32 ¢ BKNOYEHWEM FHONWHE, BUKKM M BUTamuaa cogepxanock 0,92 kopm. ed., 9,3 MIOx
obmeHHol aHepruwm, 0,7 kr cyxoro BellecTBa, 267,5 r, cbiporo npoTenHa, 181 r pacLyenngaeMoro npoTenHa,
85,6 r Hepacllennaemoro npotenHa, 26 r xupa, 46 r caxapa, 29,1 r kanbuus, 12,2 r docdopa. B 1 kr
3MNAs atu nokasaTtenu 6einu cnegytowumun: 0,93 kopm. ed., 9,4 Mk o6meHHoih sHeprum, 250,4 1 cbiporo
npoTeuHa, 174,3 r pacwennsgemMoro npoTeuHa, 76,1 r Hepaclwennaemoro npotenHa, 107 r xupa, 55,1 r
caxapa, 29,1 r kanbuyusa, 12,6 r dpoccopa.

PaLuoH NogonbITHEIX XMBOTHBIX COCTOAN U3 KOMBUKOpMa — 2,5 Kr, 3eneHoi Macchl U3 KyKypy3bl B
MornoyvHoi crnernoctu — 8,8-9,0 kr. B pauyuoHax cogepxanocbk 4,19-4,29 kopm. ef., 39,0-39,3 Mx
obmeHHoI aHepruu, 8,0-8,3 Kr cyxoro BellecTBa, 458-481 r ceiporo npoteunHa, 316-332 r paclennaemoro
npoTeunHa, 142-149 r — HepacLlennsaemMoro.

PybuoBoe nuileBapeHne ObIMKOB XapakTepusoBanuch cnegylowymm senudndamu: pH — 6,9-7,2,
JKK = 10,1-10,5 mmonb/100 mn, uHdysopun 410-435 Teic/mn, amMmMmuak — 16,5-19,2 mr%, obwymii asot —
182-187 Mr%, 6enkoBblii — 118-126 Mr%, HebenkoBblih — 61-64 Mr%.

WcenegoBaHWsMU YCTaHOBIEHO, YTO NEPeBapUMOCTb CYXUX U OpraHWYecKUX BeLLeCTB, NpoTenHa
Oblikamu I, 11l n IV onbITHBIX rpynn okasanack Bhbile Ha 2-3% npu BBOAE B KOMOMKOpMa 3Hepro-
npoTenHoBbIX JobaBok B konudecTBe 15% Mo Macce N0 CPpaBHEHWIO C KOHTPOSIbHBIM BapuaHToM (Tabnuua
4).

Tabnuua 4
MepeBapMMOCTb NUTATENbHbLIX BewecTs, %

Cyxoe OpraHuyeckoe . Chlpas Chblpoi

Fpynnel BELL}(ECTBO pBELLlECTBO Chipoi Xup KneTlE)aTKa BoB npOTpeMH
| 64,5+1,5 66,511 53,5+0,9 51,4+15 72 5+1.4 68,542 2

1 65,7112 67,9+1,5 54,8+0,8 53,110 73,420 69,412 0

11} 66,3+1.6 68,5+2,0 55,6+1,0 53,7+1.8 74.2+1.8 70,3%1,9
\Y% 65,912 0 67,514 55,3+1,2 54,2+1 1 73,917 69,8+1,6

[MepeBapuMOCTL CyXoro BelllecTBa cocTaBuna 64,5-66,3%, opraHudeckoro — 66,5-68,5, npoTenHa
—68,5-70,3, xupa — 53,5-55,6, knetuatkun — 51,4-54,2, BOB — 72,5-74,2.
B Tabnuue 5 npepcraBneH mopdonorndeckuii U GMOXMMUYECKMIA COCTaB KPOBW, KOTOPLINA
Haxoguncs B npegenax huanonormyeckoil HopMbl.
B pesynbraTe aHanu3oB YCTAHOBIEHO, YTO B KPOBW >KWBOTHLIX cogepxarnocb obliero benka -

69,4-73,8 r/n, remorno6uHa — 89,5-92 4 r/n, sputpouuTos — 8,0-8,2x10'%/n, neiikountos — 7,8-8,1x109/n,
pesepBHON LWenoyHocTn — 440,5-452,8 mMr%, MouyeBuMHbl - 3,2-3,6 MMonke/n, caxapa — 6,1-6,3 MMonb/m,
Kanbuusa — 2,4-2,7 mmons/n, docdopa - 1,2-1,4 mmone/n, mardua- 0,6-0,9 mmons/n, cepsl — 27,9-30,1
mmone/n, meaun — 0,7-0,9 mkmons/n, ynHka- 3,0-3,4Mkmonb/n, kapoTuHa — 0,5-0,7 MkMonb/n, ans0yMUHoB-
37,8-40,2 r/n, rmobynuHos - 31,6-33,6 r/n.

BkrntoueHne aHepro-npoTenHoBLIX 400aBOK B PM3NONOrMYECKOM OMbITe B COCTaB KOMOUKOPMOB
obecneynno cpefHecyTouHbIE MPUPOCTLI OblMKOB Ha ypoBHe 850-920 r unu noBbICUNO MX Ha 5-7% npwu
CHWXeHWUW 3aTpaT KopMoB Ha 6-8%.
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Tabnuua 5
Mopdho-BMoxummuyeckuini coctaB KpoBHM
Mpynna
[NokasaTenb I T m v
OB6wwin 6enok, r/n 69,4+1,5 72,5£2.4 73,825 71,4x17
AnbBymMuHbI, r/n 37,8x15 39,1120 40,2+1,8 38,2+2 0
MoBynuHel, r/n 31,618 33,4121 33,616 33,2+15
["emornobuH, r/n 89,5+0,9 91,4%1,9 90,8+1.4 92,4120
OputpounTsl, 1012/n 8,1£0,2 8,0£0,5 8,210,7 8,0+0,6
INeiikoyuTel, 109/n 7,8£0,7 7,91£0,8 8,110,9 7,8£0,5
Pe3epBHas Weno4YHOCTb, MrY% 440,5+£15,3 445 9+9 8 450,5+14,5 452 8+16,0
MoueBuHa, MMONL/N 36104 3,320,6 3,240,5 3,401
Caxap, Mmmonb/n 6,003 6,2+0,6 6,3+x0,5 6,1£04
Kanwyui, Mmons/n 2,502 2,7x04 2,8+0,3 2,402
®docdop, MMonb/n 1,3+£0,2 1,401 1,402 1,2+0,1
MarHuia, Mmmone/n 0,61£0,2 0,8+0,1 0,9+£0,1 0,7+0,3
Cepa, MMorb/n 27,908 29,1+0 4 30,1202 28,401
Meab, MKMoOnb/n 0,7+0,01 0,8+0,02 0,9+0,03 0,7+0,02
LinHk, mKkMmone/n 3,0£0,3 3,2+01 3,310,2 3,410,2
KapoTuH, MKMoOrb/n 0,5+0,02 0,7+0,02 0,6+0,03 0,510,01

B Hay4yHO-X03AWCTBEHHOM oOnbITe U3yvanack aPdeKTUBHOCTE ckapMmnuBaHua 3O ¢
BK/IIOMEHWEM ropoxa, BUKW, panca, NonuHa B cocTaBe Kombukopma Obldkam, MOKasaBLUYHO Syudlive
pe3ynbTaTbl MO MEepeBapuMOCTM NUTaTeNlbHbIX BELLeCTB pPauUMOHOB U MPOAYKTUBHOCTW KUBOTHBIX.
KoHTponem cnyxun kombukopMm KP-2 ¢ nogconHeuHelM wpoToMm. XXuBas Macca B Hadvane onbiTa
coctaBuna 138-140 kr. BkniodeHue 3Hepro-npoTenHoBoil JobaBku B cocTaB KOMOWKOpMa MO3BONUIIO
Nony4nTb NPUPOCTEI Ha ypoBHe 899 r nnun NoBLICUO UX Ha 8% NpU CHWXEHUK 3aTpaT KOPMOB Ha 7%.

CebecToMMOCTb MpUpOCTa KWBOTHBLIX MPU WCMOSb30BaHUW 3SHEPro-nNpoTenHOBOW JobaBkn B
cocTaB KOMOGWKOpMa, MO CpaBHEHWIO C MOACOMHEYHBIM LPOTOM, CHU3WNacb Ha 9%, a CToMMOCTb
KoMbukopma — Ha 8%.

HononHuTensHaa npubbiNb OT CHUXEHWA cebecTOMMOCTW MNpUpocTa MoBbICMIAachb B OMbITHOM
rpynne Ha 10%.

3akntovyeHue

CkapmnueaHue BbldkaM 3Hepro-npoTenHoOBLIX 406aBoK, cojepxalyue panc, ropox, foruH, BUKY
B Konuyectee 15 % no mMacce B cocTaBe KOMOGUKOPMOB C AOMOSHUTENBHEIM BKIFOYEHWEM MPOBUOTHKa B
NETHUX paLMOHOB COCTOSALLMX M3 3eeHON Macchl KyKypy3sbl 34%, kombukopMoB — 66% no nuTaTensHoCTU
CKasblBaeT MOMOXWUTENbHOE BIMSAHWE Ha noTpebrieHne KOpMOB, MNokasaTenu pyGLOBOro nuLieBapeHus,
nepeBapuMOCTb MUTaTeNbHbIX BELLECTB paLWoOHOB, MOP(O-OMOXMMUYECKUA COCTaB KPOBWM W MO3BONSEeT
nony4uTb CpedHeCYTOUYHbIe NMPUPOCThLl XUBOTHLIX 850-920 r, npu 3aTpaTax kopmoB 4,7-4,9 KOpMOBbIX
efunHWL Ha TKr npupocTa.
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PUINONOIMMHECKOE COCTOAHME N MPOLYKTUBHOCTL TENAT MPU CKAPMIMBAHNMN
BEJIKOBOW KOPMOBOW OOBABKU
Paguukos B.®., Llai B.IN., KoT A.H.

PYI «Hay4yHo-npakTnyeckunini UeHTp HaunoHarnbHoW akageMumn Hayk Benapycu no »XUBOTHOBOACTBY», I

YogwuHo, Pecnybnuka Benapycb
Tpokos B.A., Kapnosckuii B.A.,
HaunoHanbHbIA yHUBEpPCUTET BMOPECYPCOB W NPUPOAOMNONbL30BaHNUA YKpauHbl,
B.H. KypTuHa, O.®. NaHyLeHKo,
YO «Butebckas rocynapcrBeHHasa akageMns BETEPUHAPHON MEANLUHLI»,
r. Butebek, Pecnybnuka Benapycbh
AHHoTauus. CkapmnvBaHue GbldkaM SHepro-npoTenHoBLIX J06aBoK, cogepXaluux panc, ropox,

NOMNWH, BUKY B KonndecTBe 15 % no macce B cocTaBe KOMBUKOPMOB B3aMeH 4acTu NMOgCOMHEYHOro WpoTa
oKasblBaeT NONOXMUTENbHOE BMWAHUE Ha MOPEO-BMOXMMUYECKUA COCTaB KPOBM M MO3BONSAET MONYy4UTh
cpefHecyTouHble NPUPOCTLI XKUBOTHLIX 850-920 r, koHTponb — 835 r npu 3aTpaTtax kopmoB 4,7-4,9 Kopm.
ef. Ha 1 kr npupocrTa.

KrtoueBble cnoBa: TenAara, NPOAYKTUBHOCTE, panc, NOMNWH, BUKa, paluoH, KpOBb, NepeBapuMoOCTb
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TIpo6nemu 300iH)XeHepPiT ma eemepuHapHoi MeQuuuUHU

PHYSIOLOGICAL STATE AND PERFORMANCE OF CALVES WHEN FED WITH PROTEIN FEED
SUPPLEMENT
Radchikov V. F., Tzai V.P., Kot A. N,
RUE «Scientific Practical Centre of Belarus National Academy of Sciences on Animal Breeding», Zhodino,
Belarus
Trokaz V.A., Karpovsri V.I.
National University of Life ahd Environmental Sciences of Ukraine
Kurtina V. N., O.F. Ganushenko.,
El “Vitebsk State Academy for veterinary medicine”, the Republic of Belarus

Sammary. Feeding steers with energy-and-protein supplements containing rapeseed, pea, lupine,
vetch and vitamid based on salt, phosphogypsum, phosphate, sapropel and premix in the amount of 15%
by weight in compound feeds instead of the part of sunflower meal with additional inclusion of probiotics
has a positive effect on morphological and biochemical composition of blood and allows to obtain the
average daily weight gain of animals of 850-920 g, control - 835 g with feed costs of 4.7-4.9 c of feed units
per 1 ¢ of weight gain.

Energy-and-protein supplements with inclusion of rapeseed, lupine, vetch and pea in different ratios
have been developed, a mineral-and-vitamin supplement, as well as bacterial dry probiotic concentrate
"Biomix-VET"-2 ZEO were developed. The grain part of the additives was processed through an extruder.
Additives were added to compound feed in amount of 15% by weight.

Based on the studies it was determined that perfect ratio of degradable protein to the non-
degradable for young animals at the age of 6 months is 68:32, which was the basis for these experiments.

1 kg of EPS1 based on peas, lupine and vitamid (salt, phosphogypsum, phosphate, sapropel and
premix) contained 0.92 of feed units, 9.5 MJ of exchange energy, 0.7 kg of dry matter, 252.4 g of crude
protein, 176.7 g of degradable protein, 75.7 g of non-degradable protein, 25 g of fat, 45 g of sugar, 29.5 g
of calcium, 12.6 g of phosphorus.

Use of energy-protein supplements for steers feeding on the background of summer diets of green
mass of maize 34%, compound feeds - 66% in nutrition, has a positive effect on feed intake, indices of
rumen digestion, digestibility of nutrients, morphological-and-biochemical composition of blood.

Indices of steers rumen digestion were characterized by the following values: pH - 6.9-7.2, VFA -
10.1-10.5 mmol/100 ml, infusoria 410-435 thousand/ml, ammonia - 16.5-19.2 mg%, total nitrogen - 182-
187 mg%, protein nitrogen - 118-126 mg%, non-protein nitrogen - 61-64 mg%.

Digestibility of dry and organic substances and protein by steers of II, Ill and IV experimental
groups was higher by 2-3% when energy-and-protein supplements were added to the feed in the amount
of 15% by weight in comparison with the control variant.

The blood indices were at the following level: total protein - 69.4-73.8 g/l, hemoglobin - 89.5-92.4
g/l, red blood cells - 8.0-8.2x10'2 /1, leukocytes - 7.8-8.1x10° /|, reserve alkalinity - 440.5-452.8 mg%, urea -
3.2-3.6 mmol/l, sugar - 6.1-6.3 mmol/l, calcium - 2.4-2.7 mmol/l, phosphorus - 1.2-1.4 mmol/l, magnesium -
0.6-0.9 mmol/l, sulfur - 27.9-30.1 mmol/l, copper - 0.7-0.9 mkmol/l, zinc-3.0-3.4 mkmol/l, carotene - 0.5-0.7
mkmol/l, albumins - 37.8-40.2 g/l, globulins - 31.6-33.6 g/l.

Inclusion of energy-and-protein supplements in the physiological experiment to the compound
feeds ensured average daily weight gain of steers at the level of 850-920 g or increased them by 5-7 %
with decrease of feed costs by 6-8%.

In the scientific and economic experiment the efficiency of feeding steers with EPS was studied with
the inclusion of peas, vetch, rapeseed and lupine in the compound feeds , which showed the best results
in the digestibility of nutrients. Inclusion of the energy-and-protein supplement into the compound feed
increased the performance of animals by 8% with decrease of feed costs by 7 %.

The cost price of animals weight gain when using the energy-and-protein supplement in compound
feed, compared to sunflower meal, decreased by 9 %, and the cost of compound feed - by 8 %.

Key words: calves, performance, rapeseed, lupine, vetch, diet, blood, digestibility.
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