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AnHoTtanms. [IpeacraBieHa TeXHOJIOIHYECKasl JIMHUS IPOU3BOACTBA I'PaHyIMPOBaHHOIO KoMOMKopMa. Pa3paboTaHsl TpH perenTa
IpaHyJIMPOBaHHBIX KOMOMKOPMOB IJIsi MOJIOHSIKA KPOJIMKOB (Bo3pacTta 28-135 cyT) ¢ nobaBineHneM SKCIIepUMEHTAIBHEIX 0H10100aBOK
(TI3K-92-1 6momobaBky - CyXo# TPaBsIHOM >KOM M3 KPacHOTO KJeBepa, MyKa TpaB. JIOLEepHbI ¥ npoorotuk Croporepmun; [13K-92-2
01000aBKH - OEJIKOBEI KOPMOBOI KOHIEHTpaT W3 ¢uibTpata Oapabl (NMIIEHWUYHBIH), MyKa TpaB. JIOLUEPHBI M IPOOHOTHK
Cnoporepmun; [13K-92-3 Grono6aBku — npotenHoBEIH 3enenblii komiuteke (I13K) u3 xpacHoro kieBepa, Myka TpaB. JIFOLEPHBI H
npobnotuk CHOpoTepMHH), MPOBEJICH CPaBHUTEIBHBIN aHaIN3 ¢ KOHTPONBHBIM penentoM I13K-92 (xoHTponb) 6e3 6nomo0aBok.
[TuratensHas HEHHOCTH KOMOMKOPMOB COOTBETCTBOBaJIA TPEOOBAHMUSM JUIS IAHHOW I'PYIIBI )KUBOTHBIX. XpaHEHHE BBHIPAOOTAHHBIX
KOMOHKOPMOB OCYIIECTBIISUIOCH B POU3BOJICTBEHHBIX YCJIOBUSX (CKJIaJ HANOJBFHOTO XpaHEeHUs) B OyMaKHBIX Memikax 1o 30 xr Ha
rpynmy npu Temneparype 18..20 °C n oTHOCHTENbHOU BIaXHOCTH Bo3myxa 65..70 %. B xomOukopme (KOHTpPOJIB) BCIIEICTBUE
BIIQ)KHOCTH, IIPEBBINIAONIei TpeOOBaHM CTaHIapTa, OTMEUSHO OoJIee BEICOKOE COAepKaHHe TPHOHON 1 GaKTepHaIbHOI MUKPO(IOPEL
VBeIMUNINCH KHCIOTHOE YHCIIO )KUpa U 00Iast KUCIOTHOCTb, YTO CBUACTEIBCTBYET O HECTAOMIBHOCTH TaHHOM MapTHH KOMOUKOpMa
npu xpaHeHnH. OIBITHBIE BApUAHTHl KOMOMKOPMOB HMEIH CTAaOWIIBHOE KAUeCTBO TP XPAHEHUH U OBUTH JOOpPOKaYeCTBEHHBIMH BECh
nepuona ucnbiTaHui. IIpou3BoACTBeHHAs IpoBepKa BIUSHUSA HCCIENYEMbIX KOMILIEKCOB IIPH OTKOPME MOJIOJHSAKA KPOJIHUKOB
IIPOBEJICHA B YCIOBUSAX MIPpOMbIILIeHHOTro koMiutekca OO0 «JIunenkuii kpoauk» ¢ noronosseM kpoiaukos 2000 ronos. Mcnons3yemsie
MOJTHOPAIMOHHBIC TPaHYJIMPOBaHHBIC KOMOMKOPMa C BBOZOM OKO0100aBOK MTO3BOJIHIIH OBBICUTE YOOITHBIN BBIXO Ha 3,62, 4,45 1 3,96
%, TIpHU CHIKCHUM 3aTpaT KopMa Ha 1 kr yOoitHoit Macce Ha 0,72, 0,38 u 0,88 OKE. Beiio TOCTHTHYTO YBENUUCHHE TMPUOBLIM Ha
17725,25, 16114,38 u 14168,55 p., a Takke ypoBHs peHTabenbHOCTH Ha 45,93, 41,26 u 31,24 %, 4To cBsA3aHO ¢ OoJice BBHICOKOU
COXPaHHOCTBIO U IPOYKTUBHOCTHIO BBIPALIMBAEMOI'0 IOTr0JIOBbS KPOJIUKOB.
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Abstract. A technological line for the production of granulated feed stuff was presented in the work. Three recipes for granular
feed stuff for young rabbits (28-135 days old) were developed with the addition of experimental dietary supplements (PGC-92-1
supplements - dry herbal pulp from red clover, alfalfa grass flour and probiotic Sporothermin; PGC-92-2 supplements - protein feed
concentrate from stillage filtrate (wheat), alfalfa grass flour and probiotic Sporothermin; PGC-92-3 supplements - green protein
complex (PGC) from red clover, alfalfa grass flour and probiotic Sporothermin). Comparative analysis with the control recipe
PGC-92 (control) without dietary supplements was carried out. The nutritional value of the feed stuff met the requirements
for this group of animals. The storage of the produced feed stuff was carried out in production conditions (floor storage warehouse)
in paper bags of 30 kg per group at a temperature of 18 ... 20 ° C and a relative humidity of 65 ... 70%. Due to the moisture content
exceeding the requirements of the standard, a higher content of fungal and bacterial microflora was noticed in the feed stuff (control
sample). The acid number of the fat and the total acidity increased, which indicates the instability of this batch of feed stuff during
storage. Experimental variants of feed stuff had stable quality during storage and were of good quality throughout the test period.
A production check of the influence of the studied complexes in  young rabbits fattening was carried out in the conditions
of the industrial complex of "Lipetsk Rabbit" LLC with a livestock of 2000 rabbits. The used complete granulated feed stuff with the
introduction of bio-additives made it possible to increase the slaughter yield by 3.62, 4.45 and 3.96%, while reducing the feed cost per
1 kg of slaughter mass by 0.72, 0.38 and 0.88 ECU. An increase in profit was achieved by 17725.25, 16114.38 and 14168.55 rubles,
as well as the level of profitability by 45.93, 41.26 and 31.24%, which is associated with a higher safety and productivity of the raised
population of rabbits

Keywords: granulated feed stuff, young rabbits, dietary supplement, grass pulp, grass flour, red clover, alfalfa, feed stuff storage

BBenenne PenientTel 1 nuTaTENIbHAS LEHHOCTD HOJTHOPALIMOHHBIX
IPaHyJUPOBAHHBIX KOMOMKOPMOB IPE/ICTABICHBI
B Tabymie 1.

[IuraTenpHas LEHHOCTH pa3pabOTaHHBIX
KOMOHKOPMOB COOTBETCTBOBAJIA TPEOOBAHUSAM IS
JTAHHOM TPYIIIBI dKUBOTHBIX [3].

Ha pucynke 1 mpencraBieH oOmuii BUJ
TUHUH, peanm3yIomeil MpemaraeMplii  Crocoo
MPOM3BOJICTBa KOMOMKOpPMA C BBOJIOM OM0J100aBOK
Ha OCHOBE KJIEBEpa, CIIUPTOBOI Oap/ibl M1 BUTAMHHO-
MHUHEpaJIbHBIX KOMILIEKCOB C BBICOKOI CTEIEHBIO
Pe3syubTaThl JocTynHocTd. ['panynupoBaHne KOMOHMKOPMOB
OCYIIECTBIISUIH IO BI&YKHOMY CIOCO0Y. Y BIayKHEHHE
PacCBHIIHOIO KOMOMKOpMa HPOBOIWIN B CMECHUTENIE
V3-JICII1-0,02. B pe3ymbrate ObUT MMOTy4eH KOMOH-
KOPM ¢ BIXHOCTHIO 16,8...20,4 %, HanpaBnsBImiics
B nipecc-rpanysstop b6-J1I'B/1.

OnHUM U3 TJIaBHBIX BOTIPOCOB B Pa3BUTHU
OTPAaCIM KPOJIMKOBOJCTBA SBJISETCS OpraHH3aLM
MOJTHOLICHHOTO KOPMJICHHSI 0OCO0€H pa3iIMyHbIX
BospacTHbIX rpymnm [1, 7]. [Ipu ckapmivBanuu B
cocTaBe KOMOMKOPMOB /ISl KPOJIMKOB TIEPCIIEKTHBHO
WCTIOJIB30BaTh MPOOHOTHYECKHE TpenapaTsl, CIo-
COOCTBYIOIIIME YIYYIIEHUIO (HU3NOIOTHIECKOTO
cTaTyca OTKapMJIMBAEMOT'O ITOTOJIOBBS, YTO IIOJ-
TBEP)KICHO B paboTax aBTOpOB [2, 4-6].

Pa3zpaGorannpie OnomoOaBKu OBLTH peaiu-
30BaHBI B BUJIE KOMIIOHEHTOB PELENTYp MOIHOPA-
UOHHBIX T'PaHYJIMPOBAHHBIX KOMOWKOPMOB IS
MOJIOJTHSIKA KpONUKOB (Bo3pacta 28-135 cyr).

Tabnuma 1.
PerienTol ¥ nmuTaTeNbHAs IICHHOCTD OMBITHBIX ITAPTHH KOMOUKOPMOB
Table 1.
Recipes and nutritional value of experimental batches of compound feed
Conepxanue B pererrre, % | Content in the formula, %
I13K-92
(KOHTpOJIB) I13K-92-1 [13K-92-2 I13K-92-3
PGC-92 PGC-92-1 PGC-92-2 PGC-92-3
CocraB KOMIIOHEHTOB
Composition (control)
B pe- Kon-Bo, B pe- Koi-Bo, B pe- Kon-Bo, B pe- Kon-Bo,
nenre | KI/T | uenre | KI/T | nenre | KI/T | ernre | KI/T |
Inthe | Quantity, | Inthe | Quantity, | Inthe | Quantity, | Inthe | Quantity,
formula kg /t formula kg /t formula kg /t formula kg /t
1 2 3 4 5 6 4 8 9

IMurennma | Wheat 6,00 60,000 6,00 60,000 6,00 60,000 6,00 60,000

STumens | Barley 7,90 79,000 7,90 79,000 7,90 79,000 7,90 79,000

Memnacca | Molasses 2,00 20,000 2,00 20,000 2,00 20,000 2,00 20,000

Ogec | Oats 8,00 80,000 17,60 | 176,000 | 17,60 | 176,000 | 17,60 | 176,000

Kyxkypysa | Corn 10,00 | 100,000 - - -
Orpy6u muennynble | Wheat bran 15,00 | 150,000 | 15,00 | 150,000 | 15,00 | 150,000 | 15,00 | 150,000
Cyxoif TpaBsHO#! )KOM M3 KPacHOTo KJieBepa - - 15,00 | 150,000 - - -
Dried herbal pulp from red clover

JKmeix noaconeunsii | Sunflower cake 16,50 165,000 16,50 165,000 16,50 165,000 16,50 165,000
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IMpomonxenne Tabmursr 1| Continuation of table 1 |

1 2 3 4 5 6 7 8 9
13K u3 kpacHoro KiieBepa - - - - 4,00 40,000
PGC from red clover
Ipor noxconHeunsit | Sunflower meal 8,00 80,000 8,00 80,000 8,00 80,000 4,00 40,000
Myka tpas. JTroniepasi | Herbal alfalfa meal 20,0 200,000 5,00 50,000 10,00 | 100,000 | 20,00 | 200,000
Myka msicHas | Meat meal 3,00 30,000 3,00 30,000 3,00 30,000 3,00 30,000
BenkoBblil KOpMOBOM KOHIIEHTpAT - - 10,00 | 100,000 -
n3 GprtbTpara 6ap sl (MMIIEHNIHBII)
Protein feed concentrate
from stillage filtrate (wheat)
Cous rioBapernast | Common salt 0,20 2,000 0,10 1,000 0,10 1,000 0,10 1,000
®ocpar obecdropennsiii | Defluorinated 1,40 14,000 1,40 14,000 1,40 14,000 1,40 14,000
phosphate
Men kopmoBoii | Fodder chalk 1,00 10,000 1,40 14,000 1,40 14,000 1,40 14,000
Cnoporepmus | Sporotermine - - 0,10 1,000 0,10 1,000 0,10 1,000
KBII I190-1K ¢ BBomoM KOpMOBO# JI00aBKU 1,00 10,000 1,00 10,000 1,00 10,000 1,00 10,000
(hepMEHTHO — COPOLIMOHHOTO ACHCTBHA U
cOpOMpOBaHHON JOOABKOW XOMHHXJIOPUIA
KVP P90-1K with the addition of feed supple-
ment of enzyme sorption action and sorbed
cholinechloride supplemen

IToxaszarenu xauectsa, %

| Quality indicators, %

OKE | EFU (Energtic feed unit) 1,09 1,14 1,18 1,11

O6mennast sueprist, Mk 10,96 11,42 11,85 11,13
Metabolic energy, MJ

Coipoii iporenn | Crude protein 18,46 19,16 19,78 18,53

Cripast kieryatka | Crude fiber 11,83 12,32 11,89 12,11

JIuzus | Lysine 0,68 0,73 0,72 0,72

Meruonnn-+imcras | Methionine + cystine 0,67 0,70 0,73 0,67

Tpeonun | Threonine 0,64 0,67 0,68 0,65

Ca 1,41 1,54 1,41 1,59

P 0,78 0,78 0,81 0,76

Jluang mpousBOACTBA KOMOWKOpPMa C HC-
MOJIb30BAaHUEM CYCIIEH3UH CHHE-3€JIEHBIX MHUKDO-
BOJIOpPOCTIEH COINEPKUT YYaCTOK MOJATOTOBKU 3€p-
HOBOTO  CBIPbs, TpeOYIOWIET0 W3MEIbUeHHUS,
BKJIIOYAIOIIHMI TOCTIEA0BATENIbHO YCTAHOBJICHHBIE
Oynkepbl 1, CHaOXXCHHBIC IIHEKOBBIMH IHTaTE-
nsiMu 2, OyHKEpHBIE BECHI 3, Mar-HUTHYIO KOJIOHKY
4, OIHOCHUTOBYIO MPOCEHBAIOUIYI0 MAIIUHY 5 WU
MOJIOTKOBYIO JIPOOMJIKY 6; y4acTOK IMOJTOTOBKU
3epPHOBOTO CHIPhSI, HE TPEOYIOIIETO N3MEINb-USHHS,
BKJIIOYAIOIIHMI TOCTIEA0BATENIbHO YCTAHOBJICHHBIE
OyHKepsl 7, CHaOKeH-HbIE ITHEKOBBIMH MTUTATENISIMU
8, u OyHKepHBle Becbl 9; y4acTOK IOJATOTOBKH
0EJIKOBO-MHUHEPATLHOTO ChIPhs, BKITIOYAIOIINHA T10-
ClIeZIOBaTeIbHO YCTaHOBJICH-HbIE OyHKepbl 10,
cHaOXEHHbBIE MIHEKOBBIMH mHTaTensMu 11, OyH-
KEpHBIE BeChl 12, MarHUTHYIO KOJIOHKY 13, ogHOCH-
TOBYIO TIPOCEHBAIOIYIO MAIIMHY 14 ¥ MOJIOTKOBYIO
TpoOmIKy 15; y4acTOK OTy9IEeHUS PACCHITHOTO KOM-
OMKOpMa, BKITIOUAIOIINN HaJICMECUTENHHBINA OyHKEp
16, cmecuTens TEPUOTUIECKOTO AeHCTBHS 17,
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MOJICMECHTENBHBIN OyHKep 18; ydacTok moirydeHus
IPaHyJIMPOBAHHOTO KOMOHMKOpPMa, BKITIOYAIOLIHHA
MOCJIEI0BATENIFHO yCTAaHOBJIEHHBIE HOpHIO 19,
HaATpaHyIATOpHBIH OyHkep 20, MarHUTHYIO
KOJIOHKY 21, mpecc-TpanynsTop 22, BUOpaIvoH-
HYIO CYyHIUIKY 23, OXJaJUTEIBHYI0 KOJIOHKY 24,
U3MENIBYNTENb 25 W JBYXCHUTOBYIO INPOCEHBAIO-
LIyl MamuHy 26, mocie KOTOpPOHW yCTaHOBJIEHA
Hopust 27 W OyHKEpBHl sl XpaHEHHUs TOTOBOTO
npoaykTa 28, CHaO)KEHHbIE ITHEKOBBIMH TTHTAaTE-
nsimu 29 u ckpeOkoBbIiME KoHBelepamu 30, 31.
I'oTOBBIII KOMOMKOPM OTITYCKalOT MOTpeOu-
TeImo n3 OyHKepoB Jy1st XpaneHws 28 o muanu 0.3.8.

OOcy:xneHue
Ilokazarenn kauyecTBa KOMOMKOpMa Ipen-
craBlieHBl B Tabnuie 2. BeipaboTanabie 00pasibl
KOMOHMKOPMOB TIPEICTaBIEHHl HAa PUCYHKE 2.
[Tony4eHHBIE KOMOMKOPM C BBOJIOM OMOJ00aBOK
cootBercTBoBan TpedoBanmsm ['OCT 32897-2014.
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Figure 1. The pellet feeds production line with the addition of dietary supplements
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Tab6nuna 2.

Iloka3arenu xayecTBa Irpa”HyJIUPOBAaHHBIX KOM6I/IKOpMOB

Table 2.

Quality indicators of pellet feeds

IToka3zaTenu kauecTBa
Quality indicators
Iocne mpecc-rpanynaTopa [Mocne oxmamurens
After the pellet press After cooler

N 5 == 2| =%| 8e | o

U1 KoMOUKopMa © Yo < 8 © NS < 8 s &5 2 £

Type of pellet feed X | g | 8 | S8 4 = =5 | E z 5 g2

Eg | 55 = 5¢ | 28| g5 | "ze g =

S | §8| 28 | é2| ¢o| E8 | 5:2E| E5

;.2 ol v © §‘£ S v O mEEE = D

sS | 22| 2 52 | E5 | E2 | §=0o g3

=5 = = g S 5= & c = o 2 > S x

M e 5 E /M < S 5 E O = 2>

T 2 S T 2 2 8 © 0

(&) O = @)
Penentypa 1 (xontpos) 172 | 53 | 134 | 142 | 95 | 100 9,8 586
Formula 1 (control)

Penerrypa 2 186 | 52 76 | 140 | 84 | 82 103 606
Formula 2

Penenitypa 3 193 53 6,7 13,9 7.7 7.4 10,0 617
Formula 3

Penenrypa 4 19,5 53 6,2 14,0 | 75 78 10,0 619
Formula 4

Kombukopwm T13K-92 Kombukopm

(xoHTpOIIB) T13K-92 -1
Compound feed Compound feed

PGC-92 (control) PGC-92 -1

Komoukopm Kombukopm
I13K-92 -2 I13K-92 -3
Compound feed Compound feed
PGC-92 -2 PGC-92 -3

Pucynox 2. KomGukopMma Jyisi MOJIOJTHSIKa KPOJIMKOB C BBOJIOM OMOI00aBOK

Figure 2. Compound feed for young rabbits with the introduction of dietary supplements

XpaHeHne BBIPAOOTAaHHBIX KOMOHWKOPMOB
OCYILIECTBIISUIOCH B TIPOM3BOACTBEHHBIX YCIOBHSIX
(ckIaj] HaMOBLHOTO XPAHEHHsT) B OYMa)KHBIX MEIIKaX
o 30 xr Ha rpymnmmy pu Temnepatype 18...20 °C u
OTHOCUTENIFHON BIAXXHOCTH Bo3ayxa 65..70 %.
N3menenune mokasareneil kadecTBa KOMOMKOPMOB
npeacTaBieHo B Tadnuue 3.

B komOukopMe (KOHTpOJb) BCIEICTBHE
BJI&KHOCTH, TIpeBBINIAONIed TpeOOBaHUS CTaH-
JapTa, OTMEUYeHO Oojee BBICOKOE COJepIKaHHe
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rpuOHOI 1 OakTepuanbHON MUKPOQIIOPHL. YBenu-
YUIACH KUCIIOTHOE YHCIIO JKUPa U 00IIast KUCIOT-
HOCTB, YTO CBHJICTEIBCTBYET O HECTAOMIBLHOCTH
JaHHOH TapTHM KOMOHMKOpMa TIpH XpaHEHUH.
OnbITHBIE BapHaHTBl KOMOHMKOPMOB C BBOJOM
01000aBOK PACTHTENLHOTO MPOUCXOXKICHHUS U
MHUHEpalbHBIX oboraTutreneil uMenu crabwibHOE
Ka4ecTBO NPHU XPaHEHNH U OCTABAINCH JOOpOKade-
CTBEHHBIMH B TEUCHHUE BCETO MIEPUO;Ia UCTIHITAHHIA.
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Tab6ununa 3.
H3MmeHeHue nokas3aresiei kauecTra pa3paboTaHHBIX KOMOMKOPMOB MPH XPaHEHUH
Table 3.
Change in quality indicators of the developed compound feed during storage
Penenirypa kom6ukopma | Pellet feed formula
I13K-92
— (koHTIOS) [13K-92-1 | TM3K-92-2 | II3K-92-3
Indicators PGC-92 (control) PGC-92-1 PGC-92-2 PGC-92-3
IMpomomkuTenbHOCTE XpaHeHus, Mec | Storage duration, months
0 2 0 2 0 2 0 2
Maccogas noJs Biars, % | Moisture content, % 14,2 15,6 140 | 135 | 139 | 142 | 14,0 | 143
OOG1ast KHCIIOTHOCTD, Tpaj. | Total acidity, deg. 41 49 472 4.6 43 47 41 46
Muxkpockonuueckue rpuosl, 102 KOE/r
Microfungus, 10° CFU/g 2,7 3,8 2,8 2,8 2,7 2,8 2,8 3,0
O6mast GakTepraibHas 00CEMEHEHHOCTD, 10° KOE/r
Total bacterial number, 10° CFU/g 16 2.9 L7 L7 L7 18 L7 19
Kucnorroe gucno xwupa, mr KOH/r
Fat acidity value, mg KOH/g 33,0 46,7 34,0 | 364 | 31,3 | 34,6 | 350 | 36,9
0,
Heperucroe wucio xupa, % J 0,12 016 | 013|013 | 013 | 0,14 | 0,13 | 0,15
Fat peroxide value, % J

Pe3ynbTaThl nmpoU3BOACTBEHHOM MNPOBEPKHU
BJIMAHUA UCCICAYEMBIX KOMIIJIICKCOB IIPU OTKOPME
MOJIOAHSKA KPOJIMKOB B YCJIOBHAX IMTPOMBIIIJICHHOI'O

komIiekca OO0 «JIunenkuid Kpoiuk» NpeacTaB-
JIeHbI B Ta0iuie 4.

Tabnuma 4.
PesynbpraTel NPOU3BOACTBEHHON IPOBEPKU
Table 4.
The results of the production testing
I'pynmna | Group
IMoxkazatens | Indicator 1 rpymma | 2 rpymmna 3rpymma | 4rpymnma
Group 1 Group 2 Group 3 Group 4
1 2 3 4 5
ITorooBne KPOJIMKOB IPU NOCTAHOBKE, T'OJI
Number of rabbits at setting up the test, heads 100 100 100 100
ITorosoBne KPOJIMKOB IIPU CHATUH, I'OJT
Number of rabbits at taking testing results, heads & o7 % 100
JKuBas macca Bcero IIOT'OJIOBBA, KT
Live weight of all livestock, kg:
- Ipy TIOCTaHOBKeE Ha ombIT | When setting up for testing 128,50 128,4 129,50 128,00
- npu cusitud | when taking testing results 233,22 337,30 332,22 353,90
Yooiiusii Beixog, % | Slaughter yield, % 49,90 53,52 54,35 53,86
Macca oxHo# Tyuiky, T | Weight of one carcass, g 1,48 1,73 1,69 1,73
I[OHS)J.'IHI/ITGJIB.HL.II/I lepHpO({T JKMBOU MacCChl, KI' 104,72 208,90 202’72 225]90
Additional gain in live weight, kg
CTOI/IMOCTI)-)I.OHOHHI/I.TGHLHOFO MPUpPOCTa, P. 675617 10986,09 11039,83 14677 50
Cost of additional gain, rub.
3arpatsl OKE Ha npupocT | Kr xKHuBOM Macchl, KT
EFU costs for an increase in 1 kg of live weight, kg 3,04 2,85 3,02 2,13
3arpatel OKE Ha 1 kT y60itHOH Macchl, KT
EFU costs per 1 kg of slaughter weight, kg 645 573 6,07 557
Tonyueno msica, kr | Meat yield, kg 100,50 154,23 150,92 158,70
CroumocTs 1 kKr KoMOHKOpMa, .
Cost of 1 kg of concentrate feeds, rub. 23,06 21,02 21,22 26,43
ITurarensHas eHHOCTH KoMOUKOpMa, DKE
Nutritional value of concentrate feeds, EFU 109 1.14 118 L1
Pacxom kopMa Ha BECh MPUPOCT KUBOM Macchl, DKO
Feed consumption for the entire gain in live weight, EFU 111,22 962,04 1006,07 965,70
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IMpomomxenne Tabmursr 1| Continuation of table 1

Costs for concentrate feeds, rub.

1 2 3 4 5
3aTparthl Ha COIEPKAHUE OCHOBHBIX CPEJICTB, P. 20400 20400 20400 20400
Cost of maintaining fixed assets, rub.
3atpathl Ha KOMOUKOpMA, . 15046,65 | 17738,78 | 18092,17 | 22994,10

3anaTLI Ha BbIpalliuBaHUEC BCECTO, P.
Cost of growing everything, rub.

35446,65 | 38138,80 | 38492,17 | 43394,10

Peanuzanmonnas croumocts 1 Kr Msca, p.
Realizable cost of 1 kg of meat, rub.

380,00 380,00 380,00 380,00

BLIpy‘IeHO oT peanmaunn Msca, p
Proceeds from the sale of meat, rub.

38190,00 | 58607,40 | 57349,90 | 60306,00

[TpubbLIs, p. | Profit rub.

2743,35 20468,60 | 18857,73 | 16911,90

YpoBeHb peHTabenbHOCTH, Yo
Profitability level,%

7,73 53,66 48,99 38,97

Hcnons3yemple MOTHOPAITMOHHBIE TPaHYIIH-
pOBaHHBIE KOMOHWKOpMa C BBOIOM OHOmT00aBOK
MO3BOJIMJIM TOBBICUTh YOOIMHBIH BbIXOA Ha 3,62,
4,45 n 3,96 %, npu CHIKEHUHU 3aTpaT KopMma Ha 1
Kr yOoitHo# Mmaccel Ha 0,72, 0,38 u 0,88 OKE. beuto
JIOCTUTHYTO yBeJIWYeHUE NpuObLin Ha 17725,25,
16114,38 u 14168,55 p., a Takxke ypOBHS peHTa-
OcnpHOCTH Ha 45,93, 41,26 1 31,24 %, 4TO CBA3aHO
00J1ee BBICOKOM COXPaHHOCTh M IPOJIYKTUBHOCTHIO
BBIPAIIMBACMOr'0 TIOT0JIOBbSI KPOJIUKOB.

3akiIouyeHue
Hcnonp3oBanue B paliioHaxX JUIsl KPOIMKOB

YIAYYIICHUIO (PU3HOJIOTUYECKOTO CTaTyca KpOJH-
KOB M ITOBBIIICHUIO NPOIYKTHBHBIX ITOKa3aTelNei, a
TAKXC IMMOJIOXKUTCIIBHO BJIMACT HA IMMPOLCCCHI IMUIIC-
BapeHHsI M COXPAHHOCTH OTKAPMIIMBAEMOTO MO-
JOHSAKA. AHAIN3 XMMUYECKOTO COCTaBa Msca, I0-
JYYEHHOTO OT KPOJIMKOB KOHTPOJIBHON M ONIBITHBIX
TpYII, [OoKa3all, YTO MPUMEHEHHE BBOJUMBIX OHO-
00aBOK CHOCOOCTBYET HAKOIUICHUIO OEITKOBBIX
BCIICCTB B MBIIICYHOM TKaHHW, YTO OTKPBLIBACT IICP-
CIICKTHUBBI JJI1 BHECAPCHUA NJaHHBIX KOPMOBBIX pa-
IIMOHOB B YCJIOBHSIX MPOMBIIUICHHOTO KPOJIUKO-
BojacTBa [8-15] ¢ menpro moONMy4YeHHsS] KOHEYHOW
NPOAYKIMK OTBeuarolield TpeOoBaHUsAM Oe3omac-

oOoramieHHple  KOMOMKOPMOB,  CIIOCOOCTBYET HOCTH 1 SKOJOIHYHOCTH.

Jlutepartypa

1. Amaravadhi S.Ch., Mallam M., Manthani Gn.Pr., Komireddy K.R. Effect of dietary supplementation of probiotics
and enzymes on the haematology of rabbits reared under two housing systems // Vet. World. 2012. V. 5 (12). P. 748-753.

2. Kyrun [I.J]. BiusiHue panuoHa KOPMIICHHS Ha OPTaHU3M KPOJIMKOB // MexXIyHapOTHBIH JKypHAI MPUKJIAJAHBIX HAYK
u texHosoruit «Integral». 2018. Ne 4. C. 181-186.

3. TOCT 32897-2014. Kombukopma Ajs MyIIHBIX 3BEpeH, KPOIMKOB U HyTpuil. OOLue TeXxHUUeckue ycaoBus. M.:
Cranpaptuadopm, 2015. 13 c.

4. Kurchaeva E.E., Vostroilov A.V., Artemov E.S., Maksimov I.V. Improving the productivity of rabbits through the
sharing of probiotic complexes and herbal supplements //Conference on Innovations in Agricultural and Rural development.
2019. V. 341. 012051. doi:10.1088/1755-1315/341/1/012051

5. IOpuna H.A., Tlcxauuesa 3.B., Kononenko C.U., Ecaynenko H.H. u np. DddekTuBHOCTh MPUMEHEHUS KOPMOBBIX
no6aBox CrnoporepmuH u Kosenoc B koMOHKOpMax // AKTyalbHbIE HPOOJIEMbl MHTEHCUBHOTO Pa3BUTHUS )KUBOTHOBOACTBA.
2014. T.17. Ne 1. C. 185-192.

6. llennosa E.C., Boctpounos A.B., JIeitkuna JL.U., KypuaeBa E.E. IloBblmienue (u3nonoruueckoro craryca u
KayecTBa Msica KpOJIMKOB Ha (oHe mpuMeHeHus npobroTrueckoro komiiekca « CIIOPOTEPMUH» B cocraBe KOMOHKOPMOB
// Bectauk BIYUT. 2019. T. 81. Ne 3. C. 57-63.

7. KanmamuwukoB A.Il., ®ucuana B.U., llermo B.B., Kieifimenos H.W. Hopmel m pammoHBl KOpMIIEHHS
CENIbCKOXO03SIMCTBEHHBIX KMBOTHBIX. M., 2003. 456 c.

8. Bhatt R.S., Agrawal A.R., Sahoo A. Effect of probiotic supplementation on growth performance, nutrient utilization
and carcass characteristics of growing chinchilla rabbits // Journal of Applied Animal Research. 2017. V. 45. Ne 1. P. 304-309.

9. Birolo M., Trocino A., Tazzoli M., Xiccato G. Effect of feed restriction and feeding plans on performance, slaughter
traits and body composition of growing rabbits // World Rabbit Sci. 2017. Ne 25. P.113-122.

10. Bogdanova O.V., Alekseeva L.V., Lukyanov A.A. Biologically active substance application efficiency for meat
rabbit breeding // EurAsian Journal of BioSciences. 2018. V. 12. Ne 2. P. 431-435.

11. ZhuF. Triticale: Nutritional composition and food uses // Food Chemistry. 2018. V. 241. P. 468-479.

12.  Ndagijimana P. et al. Optimized synthesis of a core-shell structure activated carbon and its adsorption performance
for Bisphenol A //Science of the total environment. 2019. V. 689. P. 457-468.

13.  Villamide M.J. et al. Comparison among methods of nutritional evaluation of dietary ingredients for rabbits //
Animal feed science and technology. 2003. V. 109. Ne 1-4. P. 195-207.

143



Shevtsov AA. et al. Proceedings of VSUET, 2020, vol. 82, no. 2, pp. 137-145

post@uestnik-vsuet.ru

14. Yang W.Z. et al. Dose response to eugenol supplementation in growing beef cattle: Ruminal fermentation and
intestinal digestion // Animal Feed Science and Technology. 2010. V. 158. Ne 1-2. P. 57-64.

15.Andepo A.C., baxuesnukoB O.H., bparunen C.B., Uepnynkuii M.B. PazpaboTka sHeprocOeperarorieii TeXHOIOTur
BBEJICHHS PACTHTEIIEHON MacChl KOPMOBBIX TPaB B cocTaB koMOukopMa // Bectank HTUOM. 2017. Nel0 (77). C. 71-80.

References

1 Amaravadhi S.Ch., Mallam M., Manthani Gn.Pr., Komireddy K.R. Effect of dietary supplementation of probiotics
and enzymes on the haematology of rabbits reared under two housing systems. Vet. World. 2012. vol. 5 (12). pp. 748-753.
2 Kutin D.D. Influence of the feeding regime on the rabbits body. International Journal of Applied Sciences and

Technologies “Integral”. 2018. no. 4. pp. 181-186. (in Russian).

3 GOST 32897-2014. Concentrate feed for fur-bearing animals, rabbits and nutria. General technical conditions.

Moscow, Standartinform, 2015. 13 p. (in Russian).

4 Kurchaeva E.E., Vostroilov A.V., Artemov E.S., Maksimov I.V. Improving the productivity of rabbits through the
sharing of probiotic complexes and herbal supplements. Conference on Innovations in Agricultural and Rural development.

2019. vol. 341. 012051. doi:10.1088/1755-1315/341/1/012051

5 Yurina N.A., Pskhatsieva Z.V., Kononenko S.I., Esaulenko N.N. et al. Efficiency of the use of feed supplements
Sporothermin and Kovelos in concentrate feeds. Actual problems of intensive development of livestocking. 2014. no. 17 (1).

pp- 185-192. (in Russian).

6 Shentsova E.S., Vostroilov A.V., Lytkina L.I., Kurchaeva E.E. Improvement of the physiological status and quality
of rabbit meat against the background of the use of the probiotic complex “SPOROTERMIN” in the composition of concentrate
feeds. Proceedings of VSUET. 2019. vol. 81. no. 3. pp. 57-63. (in Russian).

7 Kalashnikov A.P., Fisinin V.I., Shcheglov V.V., Kleymenov N.I. Feeding regimes and rations for farm animals.

Moscow, 2003. 456 p. (in Russian).

8 Bhatt R.S., Agrawal A.R., Sahoo A. Effect of probiotic supplementation on growth performance, nutrient utilization and
carcass characteristics of growing chinchilla rabbits. Journal of Applied Animal Research. 2017. vol. 45. no. 1. pp. 304-309.

9 Birolo M., Trocino A., Tazzoli M., Xiccato G. Effect of feed restriction and feeding plans on performance, slaughter traits
and body composition of growing rabbits. World Rabbit Sci. 2017. no. 25. pp.113-122.

10 Bogdanova O.V., Alekseeva L.V., Lukyanov A.A. Biologically active substance application efficiency for meat rabbit
breeding. EurAsian Journal of BioSciences. 2018. vol. 12. no. 2. pp. 431-435.

11 Zhu F. Triticale: Nutritional composition and food uses. Food Chemistry. 2018. vol. 241. pp. 468-479.

12 Ndagijimana P. et al. Optimized synthesis of a core-shell structure activated carbon and its adsorption performance for
Bisphenol A. Science of the total environment. 2019. vol. 689. pp. 457-468.

13 Villamide M.J. et al. Comparison among methods of nutritional evaluation of dietary ingredients for rabbits. Animal feed

science and technology. 2003. vol. 109. no. 1-4. pp. 195-207.

14 Yang W.Z. et al. Dose response to eugenol supplementation in growing beef cattle: Ruminal fermentation and
intestinal digestion. Animal Feed Science and Technology. 2010. vol. 158. no. 1-2. pp. 57-64.

15 Alferov A.S., Bakhchevnikov O.N., Braginets S.V., Chernutsky M.V. Development of energy-saving technology for
introducing the plant mass of forage grasses into the composition of concentrate feeds. Bulletin NGIEI. 2017. no. 10 (77).

pp. 71-80. (in Russian).

Caeenusi 06 aBTopax
Anexcanap A. LeBmoB a.1.H., mpodeccop, kadeapa 208
0011enpodecCHOHANMBHBIX  TUCHUIUINH, BOeHHBI  y4eOHO-
HayyHbIH LeHTp BoeHnHO-BO3nymHbIX cuil «BoeHHO-BO3MyIIHAS
akagemust umeHu npodeccopa H.E. XKykxosckoro u IO.A.
larapunay, yn. Crapeix bonbmeBukos, 54a, r. Boponex,
394064, Poccus, shevalol@rambler.ru
https://orcid.org/0000-0003-2599-5692
Anexceii B. /IpanaukoB 1.T.H., npodeccop, AekaH QakyabreTa
MTHUIIEBBIX MalluH u aBTOMATOB, Boponexckuit
rOCYAapCTBEHHBIH YHUBEPCUTET WHKCHEPHBIX TEXHOJIOTHH, MP-T
Pesomorum, 19, r. Boponex, 394036, Poccust, drannikov@list.ru
https://orcid.org/0000-0002-3060-8688

Aunexcanap B. Bocrpounnos ja.c-x.H., mpodeccop, 3aB. kKaheapoit
4acTHO 300TeXHUH, BopoHexckuii rocy1apcTBEHHbIH arpapHblii
yHUBepcUTeT uMeHu umneparopa Ilerpa I, yn. Muuypuna, 1, r.
Bopouesx, 394087, Poccus, alexandervostroilov@yandex.ru
https://orcid.org/0000-0003-1626-5735
Enena E. Kypuaesa JIOIEHT, Kadeapa YacTHOU
30TEXHUH, BOpOHEKCKUIT ~ TOCYNapCTBEHHBIM  arpapHbIi
YHUBEpCUTET UMeHH umieparopa Ilerpa I, yn. Muuypuna, 1, r.
Bopomnex, 394087, Poccust, alena.kurchaeva@yandex.ru
https://orcid.org/0000-0001-5958-0909

K.T.H.,

Information about authors
Alexander A. Shevtsov Dr. Sci. (Engin.), professor, 208
general professional disciplines department, Military
Training and Scientific Center of the Air Force Air Force
Academy named after Professor N.E. Zhukovsky and Yu.A.
Gagarin, st. Old Bolsheviks, 54a, VVoronezh, 394064, Russia,
shevalol@rambler.ru
https://orcid.org/0000-0003-2599-5692
Alexey V. Drannikov Dr. Sci. (Engin.), professor, dean of the
faculty of food machines and machines, Voronezh State
University of Engineering Technologies, Revolution Av., 19
Voronezh, 394036, Russia, drannikov@list.ru
https://orcid.org/0000-0002-3060-8688
Alexander V. Vostroilov Dr. Sci. (Agric.), professor, head chair
of private animal husbandry, VVoronezh State Agrarian University
named after Emperor Peter the Great, st. Michurina, 1, Voronezh,
394087, Russia, alexandervostroilov@yandex.ru
https://orcid.org/0000-0003-1626-5735
Elena E. Kurchaeva Cand. Sci. (Engin.), associate professor,
private zotehnii department, Voronezh State Agrarian
University named after Emperor Peter the Great, st. Michurina, 1,
Voronezh, 394087, Russia, alena.kurchaeva@yandex.ru
https://orcid.org/0000-0001-5958-0909

144



lesyos A.A., u op. Bectnmux BIVYHYIL, 2020, IL. 82, Ne. 2, C. 137-145

AHHa A. [lepkaHocoBa K.T.H., JIOLCHT, Kadeapa cepBuca U
pecropaHHOoro Om3Heca, BopoHeXCKHH TOCyIapCTBEHHBIN
YHHUBEPCUTET HHKECHEPHBIX TeXHOJI0rul, np-t PeBomonuu, 19, r.
Boponex, 394036, Poccust, aa-derk@yandex.ru
https://orcid.org/0000-0002-9726-9262

Ajuca A. TopmmHa K.T.H., HHXECHEP-XUMHUK, UCIIBITaTeIbHbIA
LEHTp, BopoHexckuii rocy1apcTBEHHbIN YHUBEPCUTET MHKEHEPHBIX
TeXHOJIOTHH, np-T PeBomonuu, 19, r. Boponex, 394036, Poccus,
alisa-korotaeva@mail.ru

https://orcid.org/0000-0003-3150-8686

Bkaan aBTopoB
Anekcanap A. llleBuoB KoHCYIbTaIMsI B X0/I€ UCCIIEOBAHUS
Auexceil B. JIpaHHMKOB IpeiIoXXWI METOJUKY IIPOBEICHUS
9KCIIEPUMEHTA U OPTaHU30BaJ TPOU3BOJCTBEHHBIE UCTIBITAHUS
Anexkcanap B. Boctpou10oB KOHCYJIBTAIMS B XOJI€ UCCIIEI0BAHUS
Eusena E. KypuaeBa Hamucaza pyKonuch, KOppeKTUpoBaia e€ 10
MOJauH B PEJAKIHUIO K HECET OTBETCTBEHHOCTD 32 IIaruar
AHHa A. JlepkaHocoBa 0030p JIUTEPATypHBIX HCTOYHHKOB IO
uccuenryeMol mpoOjeMe, NpOBeN SKCHEPHUMEHT, BBIIOTHIIT
pacyérel U HECET OTBETCTBEHHOCTD 34 IJIaruat
Asmmca A. TopmMHa KOHCYJIbTalUs B XOJI€ UCCIICIOBAHUS

Kondaukr unrepecon
ABTOpBI 3asBILTIOT 00 OTCYTCTBUM KOH(JIMKTa HHTEPECOB.

post@uestniR-vsuet.ru

Anna A. Derkanosova Cand. Sci. (Engin.), associate professor,
service and restaurant business department, Voronezh State
University of Engineering Technologies, Revolution Av., 19
Voronezh, 394036, Russia, aa-derk@yandex.ru
https://orcid.org/0000-0002-9726-9262
Alisa A. Torshina Cand. Sci. (Engin.), chemical engineer, testing
center, Voronezh State University of Engineering Technologies,
Revolution Av., 19 Voronezh, 394036, Russia, alisa-
korotaeva@mail.ru
https://orcid.org/0000-0003-3150-8686

Contribution
Alexander A. Shevtsov consultation during the study
Alexey V. Drannikov proposed a scheme of the experiment and
organized production trials
Alexander V. Vostroilov consultation during the study
Elena E. Kurchaeva wrote the manuscript, correct it before filing
in editing and is responsible for plagiarism
Anna A. Derkanosova wrote the manuscript, correct it before
filing in editing and is responsible for plagiarism and is
responsible for plagiarism
Alisa A. Torshina consultation during the study

Conflict of interest
The authors declare no conflict of interest.

Mocrynuniua 18/05/2020

MocJie penaxuuu 25/05/2020

Mpunsita B nevars 03/06/2020

Received 18/05/2020

Accepted in revised 25/05/2020

Accepted 03/06/2020

145


https://orcid.org/

