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Annomauyus

Yemanoenero, umo npu kopmaeHuy MOnOOHAKA c6uHeli Ha 00-
PAUUBAHUU U OMKOPME CMECLI0 (PepMEeHMHBIX NPenaparnos
omeuecmeeHH020 NPOU3B00cmea amunocyomununa I3x u yen-
nomokca-E amunocybmununa I'3x u npomocybmununa I3x
8 meuenuu 150 cymox y8enuuueaemcs cpeOHsIsl HUBAs MAcca
ceumetl Ha 13, 1 K2 8 nepsoil onvimHot epynne u Ha 5,3 k2 80
8MOPOTL ONBIMHOLL 2pynne no CPAHEHUI0 ¢ KOHMPOnvHOU. B na-
yazie onvima Hueas macca nopocam sapvuposandace om 17,8
0o 18,1 ke. B xonuye onvima uepe3 150 OHeil cpeOHsS HUBas Mac-
ca konmponvhoix ceureli (12 20n06) cocmasuna 112,0 ke, nep-
801l onvummotil epynnot (12 2on0e) 120,3 xe, emopoii onvimHotl
epynnut (12 eonos) 125,1 xe. B 08yx onvimuvix epynnax y6oii-
Hole 6bix00bL Ha 0,5-1,1% 6viule, uem 8 KOHMPONLHOL epynne.
Cpednecymounvle npusecvl 86 KOHMPONLHOLL 2pynne Oviiu 628 e,
8 nepeoil onvimuoil epynne 713 e, 60 emopoii 683 2. IIpu He3na-
HUMENbHBIX PASIUMUAX 8 MONULUHE WNUKA CAMAST HUSKAS MO~
WUHA WNUKa O6vi1a y N0OONbIMHBIX HUBOMHBLX NePEOLl ONbLH-
Hoti 2pynnvl — 32,9 MM, a 8 KOHMPONVHOTL U 8MOPOLL ONbIMHOU
epynnax 6vina noumu o0unaxosoti — 33,6 mm. Bonee svicokue
nokazamenu no Hueoti macce, yOOUHOMY 6b1X00Y U MONULUHE
wnuKa OviIu NOKyHeHbl NPU UCNONb30BAHUU CMECU AMUTIOCY6-
mununa I'3x u yennomoxca-F. 000601 skoHoMuUUecKutl I¢p-
exm om UCnonb308aHUT U3YUAEMbIX (PepmeHmHbIX 000a80K
moxcem cocmasumv om 0,87 0o 1,37 mnn pybneil 6 pacueme Ha
1000 20708 ceuneil.

BBenenue

OnHUM M3 IIaBHBIX Pe3epBOB B YBEIMYEHNUN IIPOU3-
BOJICTBA MsIca 11 0becriedeHn N IPOJOBONTbCTBEHHON He3a-
BMCUMOCTY HAalleil CTPaHbl SIBJSIETCS CBUHOBOACTBO [1].

B pBIHOYHBIX yC/IOBMAX /I obecrieueHns peHTabesnb-
HOTO HPOM3BOJCTBA CBUHMHBI OHPEE/IONINM 3BEHOM
B TEXHOJIOT MY SIBJISIETCSI MTOBBILIEHE 9P PEKTUBHOCTH WC-
HI0/Ib30BAHN KOPMOB, KOTOPbIE COCTABIIAIOT B CTPYKTYpe
cebecTouMoCTy TpoAyKLyy okoro 70 % [2].

YcranoBneHo, 4To mo 30-40 % muTaTenbHBIX BEIIECTB
KOpMa He YCBanBaeTCsl SKMBOTHBIMI Y IPOXOJUT TPAH3M-
TOM 4epe3 WX MuIleBapuTenbHblil TPakT. OcCOOeHHO 3TO
OTHOCUTCA K IIOPOCATaM MOJIOYHOTO BO3PACTa, Y KOTOPBIX
cmabo pa3BuTa pepMeHTHas CUCTeMa INIIeBAPUTEIBHOTO
TpakTa [3].

MHOro nuTaTenbHBIX BEleCTB B KOPMaxX HaXO[UTCS
B opMe TPYRHOYCBOsIEMBIX /IS OpraHM3Ma >KMBOTHBIX
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Abstract

It is found that when young growing pigs are fed with mixture of
enzyme preparations of domestic manufacture, amilosubtilin G3x
and cellolux-F, amilosubtilin G3x and protosubtilin G3x, for 150
days, the average live weight of pigs in experimental groups 1 and 2
increases by 13.1 kg and 5.3 kg, respectively, compared with control
group. At the beginning of experiment, live weight of pigs ranged
from 17.8 to 18.1 kg. In the end of experiment on day 150, the aver-
age live weight of pigs in control group (12 animals), experimental
group 1 (12 animals), and experimental group 2 (12 animals) was
112.0 kg, 120.3 kg, and 125.1 kg, respectively. In two experimental
groups, slaughter yield was 0.5% to 1.1% higher than in control
group. Mean daily weight gain in control group, experimental
group 1, and experimental group 2 was 628 g, 713 g, and 683 g, re-
spectively. With minor differences in fat thickness, the lowest thick-
ness was in animals from experimental group 1 (32.9 mm), while
animals in control group and experimental group 2 had almost
equal thickness of 33.6 mm. Higher values of live weight, slaughter
yield and fat thickness have been obtained using a mixture of ami-
losubtilin G3x and cellolux-E. The annual economic benefit from
the use of the studied enzyme supplements may range from 0.87 to
1.37 million rubles per 1,000 pigs.

Introduction

One of the main reserves in increasing meat produc-
tion and ensuring independence of our country from food
import is pig production [1].

In market conditions, to ensure cost-effective produc-
tion of pork, the determining factor in technology is in-
crease of feed conversion, since feed cost amounts about
70 % of the product cost [2].

It is established that up to 30-40% of nutrients are
not digested by animals and transit through their diges-
tive tract. This especially relates to suckling pigs, in which
the enzyme system of digestive tract is poorly developed
yet [3].

Many nutrients in feeds are in the form of natural poly-
mers that are difficult to absorb by animal body. Usually,
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HIPUPOAHBIX MoMMMepoB. OOBIYHO 3TM BellecTBa Kiac-
cuuuupyoT Hoj oOmMM Ha3BaHMEM <HEKpaxMalnu-
ctere monucaxapuapl» (HIIC), B umcie KOTOPBIX KCH-
JIaHBl, {3-ITIOKaHBI, NMEHTO3aHBl M Ap. IJTU BelecTBa
0051a/jaloT oTpuILaTeIbHbIMM CBOIicTBaMu. OHM CUIBHO
HabyxaiT, 00pa3yT Bs3Kue XeleobpasHble CyOCTaH-
LUV, KOTOPbIe 3aTPYAHAIT AOCTYI IMIEeBAPUTEIbHBIX
COKOB K IIMTaTeTbHBIM BellleCTBAM U yXY/IIAIOT UX VC-
nosib3oBanue [1].

B otmenpHbIXx KOopMmax (oTpy6sx) comepxkanme HIIC
npesbimaeT 20 %, a B 3epHOBBIX KOpMaxX UX COfeprKaHue
KorebeTcs B pefenax ot 5 7jo 13 %.

[TostoMy 6o0nbliIOe TpaKTUYeCKOe 3HAUeHUe IIpel-
CTaBJ/IAET NOUCK CHOCOOOB CHYDKEHUS OTPUIATEIBHOTO
BospeitctBus HIIC Ha ycBOeHme NMUTATENTbHbBIX BEIeCTB
JUIL YAYYIIEHUSA MX JOCTYIHOCTM ¥ IOBBIMIEHVS IUTa-
TENIBHOCTY KOpMOB [1, 7, 8, 9].

PeteHne 3Tux 3ajad BO3MOXKHO Ha OCHOBE MCIIOJIb-
30BaHNUA 9K30TEHHBIX (PEPMEHTHBIX IPeIapaToB U pac-
MIMpeHNsI CIIeKTpa WX [eiCTBUs Ha pasinyHble aHTHU-
HUTaTe/IbHbIE BeIleCTBA KOpPMa 3a CYeT KOMOMHALUM
MY/IBTMOH3MMHBIX KoMmosunuii [10, 11].

[lenpro ¥ICCTIEOBAHMIT SABIAETCA M3Y4eHMe BIIVISTHUA
cMecell pepMEHTHBIX IIPerapaToB B COCTaBe KOMOMKOP-
Ma pacTyIero U OTKapM/IMBAaeMOrO MOJIOJHsIKA CBUHEN
Ha IPOAYKTMBHOCTD, KAYECTBO MPOAYKIUN U peHTabeNb-
HOCTb ITPOM3BOJICTBA.

MaTepMamﬂ N ME€TOIbI

[l1s pelmeHns MoCcTaB/IeHHbIX 3a/iad B ycnoBuax 3AO
«I[Iporpecc» Anpumkckoro parona Yysamickon Pecmy-
O1mKy ObUI TIPOBefieH HAayYHO-XO3ANCTBEHHBIN OIBIT
Ha MOJIOJHAKE CBUHEN. Martepuanom CIyXWIu HOp-
MajbHO PAa3BUTHIE, 3MOPOBBIE XMBOTHBIE. [[/11 ONBITOB
6b110 cOPMMPOBAHO TPY TPYIIIBI MOTOHAKA CBUHEN
1o 12 ronoB B Kaxjoil. VccnepoBanye IpoBOAUIOCH 110
MEeTO[ly TPYII-aHaJOTOB IPM WJEHTUYHBIX YCIOBUAX
KOPMJIEHMS M COflepP)KaHMA C Yy4eTOM II0jIa, BO3pacTa,
OPOJIbI, MPOMCXOXIEHUA UM KUBOM Maccel. Ilpomorn-
JKUTENbHOCTD OIBITHOTO Ilepropa cocraBuia 150 cyToxk.
KOoHTpONbHOI TPyNIoi CAYXUIU KUBOTHbBIE, ITIOTy4YaB-
mme ocHoBHON parmyoH (OP) kopma. Cocras OP mis
KOHTPOJIbHBIX >XMBOTHBIX COCTOAN u3: 45% sA4MeHs,
40 % mmeHuIel, 5% >KMbIXa IOACONTHEYHOrO, 5% KyKy-
pyssl n 5% O6eTKOBO-MUHEpPaJTbHO-BUTAMUHHOTO KOH-
nertpata (BBMK). PaunoH mepBoil OIBITHO TIPYIIIIBI
o6oraiancs JOMOoIHUTENbHO CMeChI0 (epMEHTHBIX Ipe-
nmapaToB ammiaocybrunmHa I'3x u nennomiokca-F B ko-
numyectBe 160 u 54 1, COOTBETCTBEHHO, Ha 1 KI' Macchl
KOpMa, Il BTOPOJ OIBITHONM I'PYIIIBI — CMECBI0 aMU-
nocy6runnna I'3x u mporocybTunmaa I'3x B konmyectse
160 1 75 1, COOTBETCTBEHHO, Ha 1 KT Macchel Kopma. Kop-
MJIEHME TIO[JOTIBITHBIX IOPOCAT NMPOBOJMIIOCH COIIACHO
pacnopanKy [HA B XO3AICTBE, [Ba Pasa B CyTKM. JlocTym
K KOpMY U Bofie 6611 cBO60HBIM. CxeMa Hay4HO-X0351il-
CTBEHHOTO OIIBITA IpeficTaBneHa B Tab. 1.
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these substances are classified under the general name
«non-starchy polysaccharides» (NSP), including xylans,
B-glucans, pentosans, etc. These substances have negative
effects. They strongly swell, form viscous gel-like substanc-
es, which hinder the access of digestive juices to nutrients
and decrease their absorption [1].

In some feeds (bran), the NSP content exceeds 20 %,
and in grain feeds, their content ranges from 5 to 13 %.

Therefore, it is of great practical importance to find the
ways to reduce the negative impact of NSPs on digestion of
nutrients in order to improve their availability and increase
feed nutrition value [1, 7, 8, 9].

The solution of these problems is possible using exog-
enous enzyme preparations and extending the spectrum
of their action on various anti-nutrient substances in feeds
due to the combination of multiple enzymes [10, 11].

The aim of the research was to study the effect of enzyme
preparation mixtures incorporated in feed compounds for
growing and fattening young pigs on productivity, product
quality and profitability of production.

Materials and methods

To solve the problems in the conditions of «Progress»
JSC (Yalchiksky District, Chuvash Republic), the scien-
tific and economic experiment with young pigs was car-
ried out. The material was normally developed, healthy
animals. To carry out the experiment, three groups of
young pigs were formed with 12 animals in each. The
study was conducted by the method of analogue groups
under identical conditions of feeding and management
taking into account gender, age, breed, origin, and live
weight. The duration of the experiment was 150 days.
Control group contained animals that received the main
diet (MD). Composition of MD for control animals con-
sisted of 45 % barley, 40 % wheat, 5% sunflower meal, 5%
corn and 5% protein-mineral-vitamin concentrate. The
diet of experimental group 1 was additionally enriched
with mixture of enzyme preparations, amilosubtilin G3x
and cellolux-F, in amount of 160 and 54 g per 1 kg of feed,
respectively. The diet of experimental group 2 was addi-
tionally enriched with mixture of amilosubtilin G3x and
protosubtilin G3x in amount of 160 and 75 g per 1 kg of
feed, respectively. Feeding of pigs was carried out twice
a day according to farm’s daily routine. Feed and water
were provided ad libitum. The design of scientific and

economic experiment is presented in Table 1.
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Table 1. The design of scientific and economic experiment
Ta6muia 1. CxeMa HayYHO-X03 A ICTBEHHOTO OMBITA

Age | Bospacr

Number of —
animals | at the beginning at the end of .
Groups | [pymmst Konmaecrso of experiment experiment Feeding | Xapakrepucrika KopmieHus
G (months) | B Hayame (months) | B koHue
ombiTa (Mec.) omnbITa (Mec.)
Control | KonrponbHas 12 2 7 MD | OP
Experimental group 1 | 12 ) - MD + amilosubtilin G3x + cellolux-F |
I — onpiTHAA OP-+amunocyotunuu I'3x+ uennomntoxc-F
Experimental group 2 | 12 2 7 MD + amilosubtilin G3x + protosubtilin G3X |
IT — onbITHaA OP-+amunocy6Tunuu I'3x+ nporocyorunuu I'3X
MsCHYI0 IPOAYKTMBHOCTb ¥ MOP(OIOrMYECcKUii Co- Meat productivity and morphological composition of
CTaB KOHTPOJIBHOW ¥ OTIBITHBIX TPYMI CBUHEN OMpPeNie-  animals in control and experimental groups were deter-

JISUIV TIO pe3y/ibTaTaM KOHTPO/IBHOTO y6os 3 ronos (6o-
POBKM) M3 KaXKAOil TPYIIbI B KOHIIE OIBITA, CO CPefHeNt
JKMBOJM MacCOM aHA/JIOIMYHONM CPeJHEMY IIOKAa3aTelio II0
rpyme. MACHYI0 IPOAYKTUBHOCTb ONPERe/IA/II 110 TIPefi- lar to average weight in group, at the end of experiment.
y6OITHOI >)KMBOJI Macce, Macce IAPHOIT TyIuy, Macce oxia-  Meat productivity was determined from preslaughter live
JKIEHHOJ TyIIM, yOOITHOMY BBIXOJY, @ TAK)Ke I10 IUIOIIa/ weight, hot carcass weight, chilled carcass weight, slaugh-
«MBIIIEYHOTO I7Ia3Ka» M TOMmuHe mnuka. [Ipegy6orinyio
JKMBYIO MacCy, MacCy IapHOM U OX/Ia)KJEeHHO TYLIU CBHU-

Heil M3MepsAnMM Ha IIaTPopMeHHBbIX Becax Tuma MEPA
T1BM-3/600-T ¢ AMamasoHoM usmepeHus 1o 600 kr u mo-  Were measured on MERA PVM-3/600-T platform scales

mined from the results of control slaughter of 3 animals

(boars) from each group with an average live weight simi-

ter yield, area of rib eye and fat thickness. Preslaughter
live weight, hot carcass weight, and chilled carcass weight

rpemrHOCTBIO + 200 . YOOIMHBII BBIXOS ONIpefe/sUm B Ipo-  with measurement range up to 600 kg and an accuracy of
[EHTaX paCICTHBIM METOLOM ITyTEM [ICTICHNS MaCCRI Tyl + 200 g. Slaughter yield was determined as a percentage
nocre 06paboTke K mpenyOortHO XuBoit Macce. Ilno-
I[a/ib «MBIIIEYHOTO I7Ta3Ka» OMPeeNsyii MeX/y MOC/Ies-
HUM TPYZHBIM ¥ IIePBBIM MOSACHNYHBIM ITIO3BOHKAMIU IIe-
peHeceHreM KOHTYPOB «MBIIIEYHOTO I7Ia3Ka» Ha KaIbKy
¥ TIOCTIEAYIONINM M3MepPEHNEM TIO/IAPHBIM IUIaHNMeTpoM,  vertebrae by transferring the contours of rib eye section
tuma ITT — 2k. Tonumay mmKka usMepsin MeTaiimde- — to tracing paper and subsequent measurement by PP-2k
CKOI1 IMHEeNKON Haf 6-7 TPyAHBIMU IIO3BOHKaMu. Mop-
donormueckmit coctas Tymu (%) ycTaHaBIMBAIN ITyTeM
00Ba/IKM TYLIN C pasfie/ieH/ieM Ha MBILIIEYHYIO, KUPOBYIO
" KOCTHYIO TKaQHU C Ja/IbHENIINM OIpefieJIeHIeM OTHOIIIe-
HVISI MBIIIIEYHOI, )KMPOBOI ¥ KOCTHOI TKaHei K o6uei separating into muscle, fat and bone tissue with further de-

by the calculation method using division of carcass weight
after processing by preslaughter live weight. Area of rib eye
was determined between the last thoracic and first lumbar

polar planimeter. Fat thickness was measured with a metal
ruler over 6th — 7th thoracic vertebrae. Carcass morpho-
logical composition (%) was established by deboning and

Macce TYIIN. termination of muscle, fat and bone tissue ratio to the total

[Tony4yeHHbIe 9KCIEpPUMEHTa/NbHbIE JaHHBIE 006pabdo-
TaHbBl METOJOM BapyalmoHHoil craructuku Ha IIK ¢ uc-
H0/Ib30BAaHNMEM IPOrpaMMHOro obecredenns Microsoft

carcass weight.
The experimental data obtained were processed by the

Office Excel 2007 analysis of variance using PC with Microsoft Office Excel
DkoHoMUYEcKy10 3P eKTUBHOCTD pesynbratos uccne- 2007 software.
OBAHNUIT OTIPEJE/N/IN ITyTeM BBIYNMCTICHVA JOTIOTHITe/b- The economic efficiency was determined by calculat-

HOJI Ipu6bIUIN Ha 1 py6/b HOMoOMHNTENbHBIX 3aTpat. Cro-
VIMOCTD JOIIO/THUTENIbHOI IIPOAYKLMY, 3aTPadyeHHbIl Ha
npro6pereHne pepMeHTHBIX IPENapaToB BBICUMTHIBAIIN
OTHOILIEHVEM CTOUMMOCTY MOTOTHUTEIBHON NPOAYKIUN
Ha CTOMMOCTD MCIIONb3yeMbIX GepMeHTHBIX mpemapatos.  al product cost to enzyme preparations cost. The level of
YpoBeHb peHTabeNnbHOCTM — 3TO MPOIEHTHOe OTHoWIe-  profitability was the ratio of profit to cost. The profit from
Hue npubpUn K cebecrormoctu. IIpubbIp OT peanmsa-
LYV CBUHUHBI OIpeMe/siny YMHOKEHIEM [OIOTHNUTEb-
HOTO IIPMPOCTA HA LieHy pean3aljii.

ing the additional profit per 1 ruble of additional costs. The
cost of additional products spent on the purchase of en-
zyme preparations was calculated by the ratio of addition-

pork sale was determined by multiplying the additional
gain by the selling price.

PeaysTaThi 1 06CYKIEHIE Results and discussion

JII1 IPOBeNIeHIA UCCTIENOBAHMI MACHON TPOXYKTHB- To perform meat productivity research on young pigs,
HOCTU MOTIOAHAKA cBuHel ncnonb3osamu OP, cocraBnen-  MD was used consisting of feeds available at the pig farm.

33
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HBIIl 13 KOPMOB, VIMEIOIINXCSA Ha cBUHO(epMe. B cocTas
OP no6aBysiiu pepMeHTHbIE Tpenaparsl. B TedeHne cyTok
KOHTPOJIbHAA U OINbITHAA IPYyIIa >KMBOTHBIX MOTHOCTHIO
chefiaiy 3aflaHHble KopMa. CKapM/IMBaeMblii KOMOMKOPM
COOTBETCTBOBA/I TPeOOBAHMAM INUTATENIbHON IIEHHOCTU
KOMOVMKOPMOB 11 KOPM/IEHMS CBMHeEJ IO BCeM IINATA-
TE/IbHBIM U OMONIOIMYecK) aKTMBHBIM BellleCTBaM M CO-
mepxan 1,28 9KE, 129,1 r nepeBapuMoro nportenHa, 42,6 r
KJIeTYaTKy, 6,5 T Kanbuus u 6,1 T pocdopa B 1 Kr Kopma.

[l ycTaHOB/IEHUA BIMAHUA CMecu (epMEHTHBIX IIpe-
IapaToOB Ha 9HEPTMIO POCTa IMOJONBITHBIX )KMBOTHBIX €)XKe-
MEeCAYHO NIPOBOAV/IN X MHAIMBM/ya/IbHbIE B3BEIIVMBAHMA.
[Tpn 3TOM OmpepensNN AUHAMUKY >KUBOW Macchl, abco-
NIOTHBIE U CpPeJHeCyTOYHble IIPUPOCTBbI Macchl. [laHHbIe
IIpUBeJieHbl B TabmuIe 2.

B Havaste onpITa BO BCeX IPYMIIAX CPEHAA )KMBasA Mac-
ca CBMHelT ObUIa IIPaKTUYeCK) OfVHAKOBOII I COCTAaBUIA
ot 17,8 mo 18,1 xr. Ha6/1r011a/10Ch MOIOKUTEIbHOE BIMAHNIE
cMecy (pepMEHTHBIX IIPelapaToB Ha AMHAMUKY IIPUPO-
cTa XXUBOJ Macchl. 3a epuof, 60-90 cyTKu KmBas Macca
CBMHEN TIEPBOJi ONBITHON TPYIIIIbI 6pl1a BbINIE Ha 6,4 %,
¢ 91-120 cytkn — Ha 8,7 %, ¢ 121-150 cytkn — Ha 11,7 %,
¢ 151-180 cyTknm — Ha 13,6 %, ¢ 181-210 cytkn — Ha 11,7 %,
4eM B KOHTPOJIbHOJ rpymme. Bropas ombiTHasA rpymnma
olepexkasna KOHTPOJIbHYIO IPYNIy COOTBETCTBEHHO Ha:
3,8 9%; 5,6 %; 7,4 %; 9,3 %; 1 7,4 %. YKuBas Macca )KMBOTHBIX
KOHTPOJIbHOJI TPYTIITBI K KOHILY OIIBITHOTO ITEPUOJA COCTA-
Buaa 112,0 Kr, 4To HIUOKe, 4eM B nepBoii (125,1 kr) Ha 13,1 kr
u Bo Bropoit (120,3 Kr) ONBITHBIX IPyNIax Ha 8,3 Kr mimn
Ha 11,7 % 1 7,4 % cOOTBEeTCTBEHHO. AGCOMIOTHBII IIPUPOCT
JKVBOJ MacChl MOJIOJHSIKA CBVIHEJ OIIBITHBIX TPYII ObLI
BbIlIE Ha 13,6 % B II€pBOJ ONBITHOI rpyme u Ha 8,7 % BO
BTOPOJ ONBITHOM IPYIIIE 110 CPABHEHNIO C KOHTPOJIbHOI
rpynmoit (94,2 kr). CpegHeCyTOYHBII IPUPOCT 3a BeChb

The composition of MD was supplemented with enzyme
preparations. Within a day, control and experimental
groups of animals completely consumed the feeds. Feed
met the nutritional requirements to feed compounds for
feeding pigs regarding all nutritional and biologically ac-
tive substances and contained 1.28 energetic feed units,
129.1 g of digestible protein, 42.6 g of fiber, 6.5 g of calcium
and 6.1 g of phosphorus per 1 kg of feed.

To determine the effect of enzyme preparation mixture
on the growth of experimental animals, they were individ-
ually weighed monthly. The dynamics of live weight, the
absolute and average daily weight gain were determined.
The data are presented in Table 2.

At the beginning of experiment, the average live weight
of pigs in all groups was almost the same and amounted
to 17.8 to 18.1 kg. A positive effect of enzyme preparation
mixture on the dynamics of live weight gain was observed.
For the period of 60-90 days, 91-120 days, 121-150 days,
151-180 days, and 181-210 days, live weight of pigs in ex-
perimental group 1 was higher than in control group by
6.4 %, 8.7 %, 11.7 %, 13.6 %, and 11.7 %, respectively. Experi-
mental group 2 had the indicators higher than in control
group by 3.8%, 5.6 %, 7.4 %, 9.3%, and 7.4%. At the end
of experiment, live weight of the animals in control group
was 112.0 kg, which was lower than in experimental group
1 (125.1 kg) and experimental group 2 (120.3 kg) by 13.1 kg
and 8.3 kg or 11.7% and 7.4 %, respectively. Absolute live
weight gain of young pigs in experimental groups 1 and
2 was 13.6 % and 8.7 % higher compared to control group

Table 2. The dynamics of live weight and average daily gain in experimental pigs against age (in average per 1 head by groups)
Ta6muua 2. JuHaMuKa >KMBOJ MACCHI Y CPeHECYTOYHOTO IPUPOCTA NOAONBITHBIX CBIHEII C BO3PacTOM

(B cpemneM Ha 1 rooBy 1O rpynmam)

Age, days |

Bospacr, cyTok Group | Ipymna

17.8 £ 0.6
18.1£0.8
17.9+£0.6

31.3+0.6
33.3+1.6
32.5+1.0

46.1 £0.74
50.1 +0.81*
48.7 + 0.65*

65.9 +0.53
73.6 £ 0.64*
70.8 + 0.57*
88.1 +1.66
100.1 + 1.68*
96.3 = 1.65*

60-90

91-120

121-150

151-180

181-210

W N = W N = W = W = W -

* P <0.05 | * TIpu P<0,05.

Live weight, kg | JKusas macca, kr

at the beginning of
experiment | B Hagame

34

Average daily gain, g |

at the end of experiment | CpelHeCy TOHbIi IPHPOCT, T

B KOHIIE
31.3+0.6 447.2+17.1
333+1.6 505.6 + 39.5
325+1.0 486.1 + 20.7
46.1 £ 0.74 4944 +16.5
50.1 + 0.81* 561.1 + 28.8
48.7 £ 0.65* 538.9 +19.3
65.9 +0.53 661.1 +24.9
73.6 + 0.64* 783.3 +20.7*
70.8 + 0.57* 736.1 £ 16.94*
88.1 +1.66 738.9 +12.9
100.1 £+ 1.68* 883.3 + 28.6*
96.3 + 1.65* 852.8 +31.2*
112.0+£1.8 797.2 £ 31.1
125.1 + 1.49* 833.3+21.9
120.3 + 1.94% 800.0 £+ 24.6
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YYETHBINI IEPUOJ, COCTABIII B IIEPBOJ ONBITHOM I'PYyIIIIE —
713,3 1; BO BTOPOJ OIIBITHON I'pyIiie — 682,7 I uau Bblille
Ha 13,6 % u 8,7 %, 4eM B KOHTpO/IbHOI rpymie (627,8 T).

Takum 06pa3oM, UCIIONb30BaHMe CMecH GepMEHTHDBIX
IIpernapaToB OTe4eCTBEHHOIO NPOM3BOJCTBA B PalMOHAX
MOJIOJHAKA CBUHEN NPU OITHAKOBBIX YCTIOBMAX KOPMIIe-
HUA U COfiep)KaHNUA BO BCe BO3pPAcTHbIe IIEPMOAbI CIO-
COOCTBYeT HOCTIDKEHUIO Oojlee BBICOKON JXMBOV MacChl.
BxmroueHne cMecu pepMEHTHBIX IIPENapaToB B PAL[VIOHbI
CBMHEI, TIOBBIIIAsA IPOAYKTUBHOE JIE/iCTBIE KOPMOB, CIIO-
coOCTByeT MHTeHCUPUKALMY OOMEHHBIX IIPOLIECCOB B UX
OpraHmsMe, yaydllaeT KONMIeCTBEHHbIE I KaueCTBEeHHbIE
IIOKa3aTeNny MACHON MPOJYKTUBHOCTH.

B omprtax JI. bospckoro m pap. msydeHme BIMAHUA
CKapM/IBaHVs EepMEHTHBIX IpenapaToB AMUIOCYOTH-
mmHa n IlextodoeTnamHa Ha POCT M PasBUTHE MONIOJ-
HSKa CBUHEN 0 JOCTV KEHUSA MMM >K1Boi Macchl 100 kr
II0Ka3aJIo, YTO IpenapaThl OJIOKUTENbHO [elICTBYIOT Ha
UX POCT U IPOJYKTMBHbIE KauecTBa XUBOTHbIX. [Tpupoct
>KMBOI MacChl MOMOTHSIKA 3a BeCh mepuof 6pi1 Ha 22,1%
BBIIIIE, 3aTPaThl KOPMa Ha 1 KT MpMpPOCTa >KMBOII MaCChI CO-
cTaBmIM 3,5 KOPM. efi. Wi MeHblile Ha 18,1% [4].

VccnenoBanne pepMeHTATMBHOTO poayKTa «Rovabio
Max», BbIITycKaeMoro (ppaHIy3CcKoil KoMIIaHuei Azycce,
IIpoBefieHHOe B bpasminm Ha CBUHBAX B BOo3pacTe OT 49
1o 144 nHeit, MOATBEPANIO TOT BAKT, YTO UCIIOTIb30BAHNME
depMeHTa MOBBILIAET CPeIHECYTOYHbIE IIPUPOCTHI, YIyd-
IIaeT KOHBEPCHIO KOPMa 11 Ka4eCTBO TYII CBUHEN [6].

BBepenne ¢epmentHoro mnpemnapara Pokcasum G2
B KOMOVKOpMa JIJIS CBYMHET CHOCOOCTBOBAJIO YBEINYECHIUIO
yOOIHBIX BHIXO0B, IIOLIA/IN «MbILIEYHOTO IIa3Ka» U MO-
JIOKUTEIBHO TIOBNMUANO Ha (GOPMUPOBAHME MACHBIX Ka-
JeCTB CBUHEII B IIpoliecce BBIPAIIMBAHNUA 1 OTKOpMa [5].

Jlna omnpeneneHusa MACHYIO NMPOAYKTUBHOCTY M MOP-
¢domornueckoro coctaBa KOHTPOIBLHOI V1 OIBITHBIX TPYIIIT
CBMHeI1 1o mcredeHnn 150 CyTOK ObIT IIPOBefeH KOHTP-
OJIbHBIII YOOI )KMBOTHBIX. [I/I1 9TOTO U3 Ka>KJ0J TPYIIIBI
ObII0 0TOOPAHO TI0 3 TOTOBBI CO CPeIHel >KMBOM MaCCOit
aHAJIOTMYHON CpefJHEMY ITOKa3aTe/Nio o Ipyme. DKCIle-
pUMeHTa/IbHbIE JAaHHBIe IIpefcTaB/eHbl Tao. 3.

(94.2kg). The average daily gain for the entire period in ex-
perimental groups 1 and 2 was 713.3 g and 682.7 g or 13.6 %
and 8.7 % higher than in control group (627.8 g).

Thus, the use of enzyme preparation mixture of do-
mestic manufacture in young pigs diets under the same
conditions of feeding and management in all age periods
contributes to higher live weight. The inclusion of enzyme
preparation mixture in pig diets increases the effectiveness
of feeds, contributes to enhancement of metabolic process-
es in their body and improves quantitative and qualitative
indicators of meat productivity.

In the experiments of L. Boyarsky et al., study of the
effect of enzyme preparations, amilosubtilin and pecto-
foetidine, on the growth and development of young pigs
until reaching live weight of 100 kg, showed that the prep-
arations had a positive effect on growth and productiv-
ity of animals. Live weight gain of young animals for the
entire period was 22.1% higher. Feed costs per 1 kg of live
weight gain amounted to 3.5 feed units, which is less by
18.1% [4].

Study of Rovabio Max enzyme product manufactured
by the French company Adisseo, which was conducted
in Brazil on pigs aged 49 to 144 days confirmed the fact
that the use of the enzyme increased average daily gain,
improved feed conversion and quality of pig carcasses [6].

The introduction of Roxasim G2 enzyme preparation
into feed compounds for pigs increased slaughter yield,
area of rib eye and positively influenced meat parameters
in the process of pig growing and fattening [5].

To determine meat productivity and morphological
composition of pigs in control and experimental groups
after 150 days, control slaughter of animals was carried out.
For this purpose, 3 animals with average live weight simi-
lar to average live weight in group were selected from each
group. The experimental data are presented in Table 3.

Table 3. The results of control slaughter of animals (in average by groups)
Ta6muia 3. Pe3ynpraTsl KOHTPOIBHOTO Y605 XXMBOTHBIX (B CpeTHEM II0 TPYIIIIAM)

Parameters | Ilokasarenn

Preslaughter live weight, kg | IIpeny6oiinast >xusas Macca, Kr
Hot carcass weight, kg | Macca mapHoii Tyum, Kr

Chilled carcass weight, kg | Macca Tyum mocie oxmaxgeHus, K
Slaughter yield,% | Y6oitub1it BbIxox,%

Carcass composition,% | Cocras Tynr,%

muscle tissue | MpIeYHast TKAHD

fat tissue | >)xupoBast TKanp

bone tissue | kocTHast TKaHb

Fat thickness, mm | Tommuna mmnxa, mm

Area of rib eye, cm? | IInomags MbINIEYHOTO ITa3Ka, CM?
* P <0.05 | *IIpu P<0,05.

Control | Experimental group 1| Experimental group 2 |
KonTponbHasa I onbiTHAA II onpITHASA
111.7+0.58 123.0+£0.58* 116.0+£1.00*
74.210.24 82.8 + 0.20* 77.6 + 0.22*
72.7+£0.5 81.4+0.18* 76.1 £ 0.85*
65.1 +£0.24 66.2 +0.18* 65.6 £ 0.17
57.56 £ 0.12 58.5 + 0.23* 58.17 £ 0.19
29.87 £ 0.15 29.37 £ 0.18 29.43 +0.12
12.57 £ 0.03 12.13 £ 0.24 12.4 £ 0.15
33.6 £ 0.53 32.9+0.31 33.67 £ 0.29
31.33 £ 0.19 31.67 £ 0.32* 31.53 £ 0.07*
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PesynbpTaTel mpoBefieHNs KOHTPOIBHOTO y6Os CBU-
Hell MO3BOINMIN YCTAaHOBUTH HEKOTOpbIE 3aKOHOMEPHO-
CTV BIMAHUA cMecu (PepMEHTHBIX IpeIapaToB aMUJIO-
cy6rmwmHa I'3x n nemnomokca-F, amunocy6rmnmaa I'3x
u npotocybTunnHa [3x Ha y6oliHbIe U MsCO-CajbHbIE
KadyecTBa. [Ipemy6oiiHas >xuBas Macca CBMHeT OblIa co-
OTBETCTBEHHO pasHoI 111,7, 123 u 116 kr. Bo Bcex omnbIT-
HBIX I'PyIIIax ObUIN IOMTy4YeHbI OoJee BHICOKUE YOOITHbIE
BBIXOZBI Ha 0,5-1,1% BbIle, 4eM B KOHTPOJIBHOI T'PYII-
ne. CaMasa HM3KasA TONIIMHA IINMKA ObIIA Y HOMOMBIT-
HBIX >KMBOTHBIX II€PBOJI ONBITHONM I'Pynnbl — 32,9 MM,
a B KOHTPOJIBHOJI U BTOPOJI OIIBITHOJ IPyIIIax Obla Mo-
YT OfAMHAKOBOM — 33,6 MM. B OIBITHBIX IpymHIax I/IO-
[ajib «MbIIIEYHOTO ITa3Ka» OblIa BbIIIE, TAK BO BTOPOI
ONIBITHOM TpyIle OHa cocTaBuia Ha 0,34 cM? 60sbIIIe
COOTBETCTBYIOIETO MOKa3aTelsA KOHTPOIbHON I'PYIIIBI.
B mepBoit ONBITHOI IpyIilie HAaOMOANMach Takasl Xe 3a-
KOHOMEPHOCTb, 10 OTHOLIEHNIO K JJaHHBIM, IT0/Ty4Y€HHBIM
B KOHTPOJIbHOI TPYIIIIE.

OpHuM M3 KayeCTBEHHBIX IIOKa3aTesleil, XapakTe-
PU3YOIIMX MACHYI HPOAYKTUMBHOCTb >KMBOTHBIX, AB-
nsgercss Mopdonorndecknit cocras tym. Ilostomy pns
nonydeHust 60ee TOUHOI KapTMHBI M3MEHEHMIl, Ipo-
VCXOMAILINX B TYIIAaX XMBOTHBIX, HEOOXOAVMO 3HATDb UX
MOPGOTOTUYECKHUIT COCTaB, KOTOPBIT B 3HAUYUTETbHOII
Mepe XapaKTepusyeT MsACHbIe KadecTsa. Kak msBecTHO,
Hayuboree IIEHHBIMU KOMIIOHEHTaMM TYILIM SABJIAIOT-
cA MbllIeYHasA U )KMpOBasd TKaHb. B Tyme comepxaHne
MBIIIL] B ONBITHBIX I'PyNIax ObUIO BBIIIE, YeM B KOHTP-
onbHoIL, Ha 0,94 % mo 1 oneiTHOM rpynme u 0,61% mo
BTOPOI1, a coflep>kaHue cana Hke Ha 0,5 n 0,44 % coort-
BETCTBEHHO.

Takum 06pasom, BBefieH1e cMecH (PepMEHTHBIX IIpera-
paroB ammnocyorunuHa I'3x u nemnonokca-F ammunocy6-
tiHa [3x u nporocybtmnuua I'3x B KoMOuKopMa st
CBJHEI CIIOCOOCTBOBAJIO YBEMYEHNIO YOOIHBIX BHIXOLOB
U IUIOLaiX «MBILIIEYHOTO T/Ia3Ka», CTIefOBAaTeIbHO, U TI0-
JIOXUTETBHO BIVAIO Ha GOPMMPOBAHME MACHBIX KaueCTB
CBIHEN, B IIPOLieCcCe JOPALMBAHNA U OTKOpMa. MBI cun-
TaeM, YTO ITOJIOKNUTEIbHOE BIUAHNE (epMEHTHBIX ITpera-
PaToB Ha MACHBIE KadyeCTBa CBMHEN IIPOUCXOMNIO 3a CYeT
yBe/IMYEeHN ITepeBapYMOCTH MUTATE/IbHBIX BELIECTB KOP-
MOB, TO €CTb YBE/IMYEHNA VX IPORYKTUBHOTO JIEMCTBUA.
Ynydiennue MACHBIX KayecTB CBMHeEI, B HacToslllee Bpe-
M, ABJIAETCA OFHOI M3 OCHOBHBIX 3a/lad CTOAIINX Ieper
OTPAC/IbI0 CBMHOBOJCTBA, TaK KaK B HACTOAIlee BPeMs,
MsICHas CBMHIHA OLIeHMBAEeTCs Ha PbIHKe TOpa3fo JOpoXe
U TIO/Ib3yeTCsl GOJIBIINM CIPOCOM y MsACOIepepadaThiBa-
IOIIMX IPeAIpUATUIL U LIEXOB.

Ha 1 py6. HOIIONHUTEIBHBIX 3aTpaT IOYYEHO 110 Iep-
BOJ1 OIBITHOI Tpymie 8,29 py6. ¥ IO BTOPOII ONBITHOI
rpynme 6,06 py6., 9TO CIIOCOOCTBYeT yBEINYEHUIO PeH-
TabeIbHOCTU IIPOM3BOJCTBA CBUHUHBI M CHVDKEHUIO Ce-
6ecTonmocty mpupocrta. HecMOTps Ha TOIOTHUTE/IbHBIE
3aTpaThl, CBSI3aHHbIE C MUCIONb30BaHUEM (EepMEHTHBIX
IperapaToB, ce6ecTOMMOCTb 1 II IPUPOCTa CHUBNIACH
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The results of control slaughter allowed to establish
some relationships in the effect of enzyme preparation
mixtures (amilosubtilin G3x and cellolux-F, amilosub-
tilin G3x and protosubtilin G3x) on carcass parameters
and quality of meat and fat. Preslaughter live weight of
pigs amounted to 111.7, 123 and 116 kg, respectively. In all
experimental groups, slaughter yield was higher by 0.5-
1.1% than in control group. The lowest fat thickness was
in the animals of experimental group 1 (32.9 mm), while
in control group and experimental group 2 this value was
almost equal (33.6 mm). In experimental groups, area of
rib eye was higher, so in experimental group 2 it was 0.34
cm? higher than in control group. In experimental group
1, the same relationship was observed, with respect to
control group.

One of the qualitative indicators that characterize meat
productivity of animals is morphological composition of
carcasses. Therefore, in order to obtain a more accurate
picture of changes occurring in the carcasses of animals,
it is necessary to know their morphological composition,
which to a large extent characterizes meat properties. It is
known that the most valuable components of the carcass
are muscle and fat tissue. Muscle content in carcasses from
experimental groups 1 and 2 was higher than in control
group by 0.94% and 0.61%, respectively, and fat content
was lower by 0.5 % and 0.44 %, respectively.

Thus, addition of enzyme preparation mixtures, amilo-
subtilin G3x and cellolux-F, amilosubtilin G3x and proto-
subtilin G3x, to feed for pigs increased slaughter yield, area
of rib eye and positively influenced meat parameters in the
process of pig growing and fattening. We believe that the
positive effect of enzyme preparations on meat parameters
was due to increase in digestibility of feed nutrients en-
hancing their effectiveness. At the moment, improvement
in meat parameters of pigs is one of the major challenges in
pig industry, as pork is much more expensive in the market
and is in high demand from meat-processing plants and
shops.

In experimental groups 1 and 2, 8.29 rubles and 6.06 ru-
bles per 1 ruble of additional costs were received, which
contributes to increase in profitability of pork production
and reduction in the cost of gained meat. Despite the ad-
ditional costs associated with the use of enzyme prepara-
tions, the cost of 100 kg of gained meat in experimental
groups 1 and 2 was reduced by 12.63 and 8.1 %, respectively.

Due to the addition of enzymes, the profit from the sale of
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Ha 12,63 n 8,1% (mepBasg m BTOpas OIBITHBIE TPYIIILI).
3a cyeT 106aBOK (PepMEHTOB MOYYEHO HMPUOBUIN OT pe-
ammsanuy CBMHMHBL Ha 1,28 u 0,82 ThIc. py6ieit 6onblie,
4yeM 6e3 106aBKM Ha 1 ro/oBy. YpoBeHb peHTabenIbHOCTI
IIpOM3BO/ICTBA CBMHMHBI NoBbIcucA Ha 11,4 n 7,3 %. Togo-
BOJI 9KOHOMIYECKNT 3P PeKT OT UCIIONb30BAHMSA U3y4dae-
MBIX (PepMEHTHBIX J0OABOK MOXeT cocTaBuUTh 0T 0,87 110
1,37 Myt py6eit B pacdere Ha 1000 ros. cBMHeIL.

B pesynbraTe NpoBeeHHOIO HAyYHO-IIPOM3BOACTBEH-
HOTO OIIbITA YCTAaHOBJIEHO, YTO Ha1bo/Iee BLICOKIE SKOHO-
MMYeCcKe TapaMeTpbl IPOM3BOACTBA CBUHMHBI OBLIN I10-
Jly4eHbI B IIePBOJI OIBITHOI TPYIIIIe, I7ie MCIIONIb30BaIaCh
cMech (epMEHTHBIX IIpernapaToB aMuaocyoTmwinHa I'3x
U Leionokca-E

BreiBog b1

Takum o6pas3om, MCIIONb30BaHME B PALMOHAX OTKAp-
MIVMBAEMbIX CBUHeII cMecy (epMEeHTHBIX IIperapaToB
OTeYeCTBEHHOTO IIPOM3BOACTBA aMmIocyOTmmmHa ['3x
u newuiokca-F ammnocybrmninna I'3x u mporocy6Tn-
nmuHa I3x ymydmaer 3¢dQeKTMBHOCTb MCIIONb30BAHMA
NNUTaTebHBIX BEIIeCTB KOPMa, 4TO TTO3BOMAET Hambornee
TIOJTHO Pean30BaTh OMOIOTIYeCKMe PeCYPChl SKUBOTHBIX,
IIOBBICUTD KOJIMYECTBEHHbIE ¥ Ka4eCTBEHHbIE [TOKa3aTe/lN
MACHOI NPOJYKTUBHOCTY U 3KOHOMMYECKM OIIPABJIAHO.
[Ipu aToM TpefnouYTeHMe JJODKHO OBITh OTAHO CMecu
npenaparos aMuaocy6TymHa I'3x u metonokca-F.
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pork from one animal was 1.28 and 0.82 thousand rubles
more. Profitability of pork production increased by 11.4
and 7.3%. The annual economic benefit from the use of
enzyme additives studied may range from 0.87 to 1.37 mil-
lion rubles per 1,000 animals.

It was found that the highest economic parameters of
pork production were obtained in experimental group 1,
where the mixture of amilosubtilin G3x and cellolux-F en-

zyme preparations was used.

Conclusions

Thus, the mixture of enzyme preparations of do-
mestic manufacture, amilosubtilin G3x and cellolux-F,
amilosubtilin G3x and protosubtilin G3x, in the diets of
fattened pigs improves nutrient absorption from feed,
which allows to use the biological resources of animals
more fully, increase quantitative and qualitative indica-
tors of meat productivity, and it is economically justified.
A preference should be given to the mixture of amilosub-

tilin G3x and cellolux-F.
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