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Annomauus

Jns cokpauyeHus cpokos omKopma, NOBbIUEHUS UHIMEHCUBHOCTUL
npueecos 6e3 NPUMEeHeHUS 20PMOHO8, AHMUOUOUKOS, AHAOOU-
uecKux npenapamos, a Maxie 07 NOYHeHUS 6biCOKOKAYECTNBeH-
HO020 MACA MPAMOPHOLL CHPYKMYPbl, A6MOPbL UCCTIE008ATU 671U~
AHUE 08APUOIKINOMUU HA UHMEHCUPUKAUUIO MemAabonu1eckux
NpoUeccos c8UHOK. IKcnepumeHmol NposedeHvl 6 yuebHO-oNbiM-
Hom xossaiicmee PTAY-MCXA um. K.A. Tumupssesa PI'VII «Mym-
mosckoe» Amxapckoeo paiiona Capamosckoii o6nacmu. boino 06-
cnedosamo 0ee epynnvt no 10 c6UHOK noPoovL 010POK, 8bIPAU4EHHDIX
8 00UHAKOBDIX YCTI0BUAX. B pesynmvmame axcnepumenma ycma-
HOBIEHO BIUSAHUE 0BAPUOIKINOMUL HA YPOBEHL UHCYTUHONOO00-
Hozo paxmopa pocma (VIOP-1) u nokasamenu memabonueckux
npoueccos céurox. IToomeepicdeHo, 4mo cMUMyIAUUL CUCHIEMbL
COMAMOMPONHbILL 20PMOH - UHCYIUHONO000OHYIIL akmop pocma
(CTI-VIDP), Hapsdy ¢ HacneOCBeHHLIMU Pakmopamis u 0cobeH-
HOCMAMU NUMAHUSA, 6HOCUM CB0TI 6K710 6 PA3BUINILE MbIUIEHHOT]
mxanu. Tax, cmumynsyus cexpeuuu CTI uncynuronodo6Hvim
paxmopom pocma cnocobcmeyerm pazsumuio MolieHol mxa-
Hu. ITosvuuenue yposs VIOP-1 npusodum k 06pasosanuio Ho8vix
MblUeHHbIX B0I0KOH, eunepnnasuu moiuy. Iloce onepavuu éedy-
WUMU PAKMOPAMU USMEHEHUS MACHDIX U OMKOPMOUHBIX NOKA3A-
merieil CBUHOK ABUMUCH NOOBEM Memabonu4ecKotli aKmusHoCmu
MbIUEUHOL MKAHY U TUNUOH020 00MeHa, ycusneHue 8blpabomKu
JI®P-1, obnadatowezo uncynuHono0obHuim Oeiicmeuem u obec-
ne4uBarUsez0 AKMUBAUUI0 y HUBOMHBIX NPOLeccos nponugpepa-
uuu u oupeperyuposku Knemox. Ysenuuerue sHauerus VOP-1
0KA3bl6aJI0 NONOKUMENbHOE 6/IUAHUE HA NOKA3AMENU MACHOU
NPOOYKMUBHOCTNU, XUMUMECKUTI 1 OUOXUMUHECKUTI COCINAS CBU-
HuHbt. OOHOBPEMEHHDITI 3ANYCK CUCINEMHBIX KAMAOoIUu1eckux u
JIOKATIbHBIX AHAOONUYECKUX PeaKyuil Y C6UHOK NOCTie 08APUOIK-
MoMUL cnocoOCcmMe06a noy4eHuro 6osee 8bICOKUX nokasamernei
NULLes0Li eHHOCHU MACA

BBenenmue.

CoBpeMeHHbIe TEXHOJIOTMY B CBMHOBOJCTBE OCHOBbIBA-
I0TCsI Ha IIPOM3BOJICTBE KOHKYPEHTOCIIOCOOHOI!, SKOTIOrmye-
K1 6e30I1acHON IPORYKIMI TP MAKCUMAIbHOM VCTIOTIB30-
BaHIY OVO/IOTMYIECKIX Pe3ePBOB SKMBOTHBIX. MUPOBOII OIIBIT
CTpaH C Pa3BUTHIM CBUHOBOZICTBOM IIOKa3bIBAET, YTO hopMuL-
pOBaHMe Ka4eCTBa MSCHOI IIPOAYKLY HAYMHACTCS C BbIpa-
IMBAHMS XKMBOTHBIX I KOHTPO/IMPYETCS] Ha BCEX y4acTKax
TPOdOIOTITIeCKOI1 Iieny «OT pepMBblI 0 IpyIaBKa» (1).
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Abstract

In order to reduce the time of feeding, increase the intensity of
weight gain without hormones, antibiotics, anabolic drugs,
as well as to obtain high-quality meat with marble structure,
the authors studied the influence of ovarioectomy on the
intensification of the metabolic processes in gilts. The experiments
were carried out in the FGUP “Mummovskoe” - the educational
experimental enterprise of the Russian State Agrarian University
- Moscow Timiryazev Agricultural Academy (RSAU - MAA
named after K.A. Timiryazev), in the Atkarsky district of the
Saratov region. Two groups of Duroc gilts (10 animals each)
raised under the same conditions were studied. As a result of the
experiment, the influence of ovariectomy on the level of insulin-
like growth factor-1 (IGF-1) and indicators of metabolic processes
in gilts were established. It is confirmed that stimulation of the
the somatotropin/insulin-like growth factor (ST-IGF) system
along with hereditary factors and the characteristics of feeding
contributes to the development of muscle tissue. Stimulation
of ST secretion with insulin-like growth factor facilitates the
development of muscle tissue.

An increase in IGF-1 level leads to the development of new muscle
fibers and muscle hyperplasia. After surgery, the major factors
of changes in meat and feeding indicators in gilts were the rise
in the metabolic activity of muscle tissue and fat metabolism,
enhancement of production of IGF-1, which has insulin-like
action and ensures activation of the processes of cell proliferation
and differentiation. Increase in IGF-1 level had a positive impact
on meat productivity, chemical and biochemical composition
of pork. Simultaneous triggering of the systemic catabolic and
local anabolic reactions in gilts after ovariectomy contributed to
obtaining higher nutritional value of meat

Introduction

Modern technologies in pig breeding are based on
production of competitive, environmentally friendly
products with maximum use of biological reserves of
animals. World experience of the countries with ad-
vanced pig breeding shows that the formation of meat
product quality begins with raising animals and is mon-
itored in all sections of the trophological chain “from
farm to fork” (1).
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ExxeropgHo Ha pepMax cTpaH ¢ pa3BUTHIM CBIHOBOICTBOM
OTKapM/IMBAETCsA 3HAYUTENbHOE KOMMYECTBO CBUHEN, IIPU-
MEpHO, IOJIOBYHY KOTOPBIX COCTABJIAIOT CBUHKI. CBexee, a
TaKKe BapeHoe MsCO U MACHOII Oy/IbOH OT CBIHOK, 3a0UTHIX
B COCTOSIHUY 9CTPYCa IMEIOT CHeI(pIYecKil, HeIPYATHbII
3aI1ax, a TaK >Ke B HeM IIPYCYTCTBYIOT CTePOMIHDIE KEHCKIe
0JIOBbIe TOPMOHBI, KOTOpPbIE ITOC/Ie YIIOTPeO/IeH s B IIIILY
IPYHUMAIOT yYacTye B MeTabo/mi3Me desoeka (11).

B pesynbprare BO3HUKAOIINX KaXK/ble 18-22 THA 0XOTbI
U TEYKN y CBUHOK IIOHVDKA@TCS AIIeTUT, OHU TEPSIOT B
Bece 5-8 KT, BO30y>K/IeHHbIE KBOTHBIE O€CIIOKOAT IPYTUX
CBMHEIL, YTO OTPUIIATEIBHO OTpaXKaeTcs Ha 9P PeKTUBHO-
¢ty oTKOopMa (2). YCTaHOBJIEHO, YTO IPU MHTEHCHBHOM
OTKOpMe HEKaCTPUPOBAHHBIX XXMBOTHBIX, He IIO/Ib3YIO-
IMXCA AKTVBHBIM MOLMIOHOM, Pa3BMBAETCS KOJUIAreHes,
KIVHIYECKY, TPOAB/IAIONMINIICA O0NIe3HAMIU CYXOXUINIA,
CBSI30K, KOCTel, 0COO€HHO KOHEUHOCTel, KOTOpble OTPU-
L[aTe/IbHO BMSIOT Ha MPpUBeECHI (5).

B Hacrosmee BpeMs KacTpalusa XpsSYKOB SBIAETCSA
KOMMEPYECKOI NPAKTUKON, ITOBCEMECTHO VCIIO/Ib3YeTCA
I/ YCTPAaHeHMs CTEePOMJHBIX aHIPOTEHOB B MBIIIEYHOI
TKaHM ¥ HEXXe/IaTeJIbHbIX B HUX KOHI[eHTpaumit mago-
TPO(HBIX (PepPPOMOHOB, BBIfIE/IAEMBIX XPSAKAMU B II€PUOJ
II0/IOBOTO BO30OyX/jeHus (3amaxa xpsika). Croco6sl mpo-
duTakTUKY Crien@ryecKoro 3amaxa y CBUHOK B II€PUOJ
MIO/IOBOTO IIVIK/IA U YCTPAHEHMs MeTaOO/INYeCcKIX CTepo-
UJIHBIX TOPMOHOB IIOCTIe Y6051 0OCY)XJAI0TCsI B IIE€pUO-
AMYEeCKON HAay4HOI IeYaTl, CTAThsSIX IOCBAIIEHHBIX KO-
JIOTMYEeCKUM MeTOZIaM BBIPAIIVMBAHUA CBUHEN Ha YOOI,
TeHeTMYEeCKOI CeleKLUM MPOTHB 3aIlaxa U ayTOMMMYHM-
3aluy IPOTUB CTEPOUAHBIX TOpMOHOB C 19-A 16, OTBETCT-
BEeHHBIX 3a 3amax (7).

B crarbe R.I. Brooks u fip. (3) nmpuseneHs! 61oxmuMmde-
CKIIe TTapaMeTpbl OPMMPOBAHNA CTEPOVIHBIX TOPMOHOB
y OTKapM/IMBaeMbIX CBMHEN, KOTOpble OTBETCTBEHHBI 32
3arax MsCa >KMBOTHBIX.

B nocegHme rofs! pa3pabaThIBAIOTCA TEXHOMTOT N VM-
MYHMU3AIVM IPOTUB TOHAIOTPOINH - PUIN3UHT TOPMO-
Ha (THPT), KoTOpBIE ABNAIOTCA XOpPOIIell aIbTepHATUBOII
I XMPYPIUYECKOl KaCTpalluy CaMI[OB CBUHEIA, C LIe/IbI0
MpefoTBpallleHNsA 3alaxa MsAca M YCTPaHEHU TeCTOCTe-
pOHa U3 )XMBOTHBIX Ipy y0Oe HEKacTPUPOBAHHBIX XPsi-
koB. ABropamu X.Y Zeng, J.A Turkstra, A.W Jongbloed,
J.Th.M van Diepen, R.H Meloen (2002 r) nsyueno Bmu-
sAHMe immunocastration Ha IOKa3aTeM pocTa CBMHEN
oT 25 mo 110 KI. YpoBeHb TeCTOCTEPOHA B I/Ia3Me KpOBIU
IIOC/Ie MMMYHOKACTpaliii YMEHbIIAJICA IOCe IepBoil
UHDEKLUU U JOCTUTAJI YPOBHS XXMBOTHBIX KOHTPOJIBHOI
rpynsl (10).

B HacTosmee BpeMs AUCKyTUPYeTcA mpobeMa (6) mo-
JIy4eHUs 9KOJIOTMYeCK) 0e30IIacHOI MACHOTO ChIPbs Me-
TOZIOM HeJaBHO pa3pabOTaHHOI BaKI[HBI IPOTUB JIIOTe-
HU3UPYIOLEro penusuHr — ¢pakrop ropmona (LH-RH) Ha
IIOJI0OBOE Pa3BUTHE ¥ PACIPOCTPAHEHNE 3allaxa, KOTopas
OblIa MICIIBITAaHA HAa MOJIOABIX XPSIKaX.

ITo cpaBHEHMIO C KOHTPOIBHBIMY CaMIaMI, 3P PeKTuB-
HOCTb KOPMJIEHMsI ¥ KacTpaToB Oblta cHibKeHa Ha 10,0%,
cofiep>KaHMe MBIIIEYHO TKaHM OblIa CHIDKeHa Ha 5,0%,
a cofiep>KaHMe KUpa B Tylle ObUIO yBeInM4eHo Ha 26,0%.
IIpyu 3TOM KOHLIEHTpalysA TeCTOCTEPOHA B I/Ia3Me KPOBI
He OKa3bIBaeT CYLIECTBEHHOTO BIMAHMS HA MAcCy TYIIN,
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Every year, a significant number of pigs are fattened
on the farms of the countries with advanced pig breeding;
approximately half of them are gilts. Fresh and cooked
meat as well as meat broth from gilts slaughtered in a
state of estrus have a specific, unpleasant odor; more-
over, they contain female sex steroid hormones, which
after ingestion can take part in human metabolism (11).
As a result of rut and estrus in gilts occurring every
18-22 days, their appetite decreases, they lose 5-8 kg of
weight, excited animals disturb other pigs, which ad-
versely affect efficiency of fattening (2). It has been found
that upon intensive fattening of entire animals without
active exercise, collagenoses develops, which is clinically
manifested by diseases of tendons, ligaments, bones, es-
pecially, limbs, negatively influencing weight gain (5).

At present castration of boars is a commercial prac-
tice, which is commonly used for elimination of steroid
androgens in meat tissue and undesired concentrations
of sex pheromones secreted by boars during the period
of sexual excitement (boar taint). The methods for pre-
venting the specific odor in gilts over the period of the
sexual cycle and eliminating the metabolic steroid hor-
mones after slaughter are discussed in the scientific pe-
riodicals, articles dedicated to the ecological methods
of pig raising for slaughter, genetic selection against
odor and autoimmunization against steroid hormones
C 19-A 16 responsible for odor (7).

R.I. Brooks et al. (3) present biochemical parameters
of forming steroid hormones in fattening pigs, which are
responsible for meat odor.

Over the last years, the technologies of immunization
against gonadotropin-releasing hormone (GnRH) have
been developed, which are a good alternative for surgi-
cal castration of male pigs with the aim of prevention of
meat odor and elimination of testosterone from animals
during slaughter of entire boars. X.Y. Zeng, J.A. Turkstra,
A.W. Jongbloed, J.Th. MvanDiepen, R.H. Meloen (2002)
studied the influence of immunocastration on growth
performance of pigs from 25 to 110 kg. After immuno-
castration, the level of testosterone in blood plasma de-
creased after the first injection and reached the levels of
the animals from the control group (10).

At present, there are discussions regarding the prob-
lem (6) of obtaining environmentally friendly meat raw
material using the recently developed vaccine against the
luteinizing hormone-releasing hormone (LH-RH) on the
sexual development and distribution of odor, which was
tested on young boars.

Compared to the control males, efficiency of feeding
was reduced in castrates by 10.0%, muscle tissue content
decreased by 5,0%, and the fat content in a carcass in-
creased by 26.0%. With that, the concentration of testos-
terone in blood plasma did not significantly affect car-
cass weight; while this indicator was seven times lower
(p<001) when using the vaccine compared to the control
intact males. The presented results show that the vaccine
(anti-LH-RH) was effective in reducing the androstenone
levels, decreasing boar taint at slaughter; although it has
a negative effect in terms of animal weight gains (4).

To realize the potential of modern pig breeds, reduce
a fattening period, increase the intensity of weight gains
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B TO BpeMsI KaK JJaHHBbIII I0Ka3aTe/Ib ObUI B CeMb pa3 HIDKe
(p<001) mpy np¥MeHeHNN BaKI[VHBI, YeM y KOHTPOJIbHBIX
VMHTAKTHBIX caMIoB. [IpefcraB/ieHHble pe3y/IbTaThl MOKa-
3bIBAIOT, YTO BakiyHa (anTu-LH-RH) 6112 3¢ dpexTnBHOI
B CHIDKEHMM YPOBHS aHIPOCTEHOHA, YMEHBIIICHN 3aIlaxa
XpsiKa mpu y6oe, XOTS U1 VIMeJIa HeTaTUBHBIN 9 (eKT B OT-
HOIIIEHNY IIPUBECOB MAaCChl )XMBOTHOTO (4).

Jlna peanusanmm TIOTeHIMAna CBUHEN COBpEMEH-
HBIX IIOPOJ], COKpAIleHNsA CPOKOB OTKOPMA, ITOBBIIIEHNSA
VMHTEHCUBHOCTY TIPUBECOB 6e3 NpMMeHeHNS TOPMOHOB,
aHTUOMOTUKOB, AaHAOONMMYECKUX IIPEelapaToB, a TaKXe
HOTy4YeHUsA MsACA C BBICOKMMM CEHCOPHBIMM ¥ (YHKIIVI-
OHA/IBHO-TEXHOJIOTMYECKVIMY CBOJICTBaMy, HeOoOXOmMMO
IIpOBeJieHNe OBaPMOIKTOMIY MOTIOAHAKA CBUHEIL.

Llenpio mccnemoBaHMil ABIANIOCh M3YYeHUe BIVIAHUA
OBAapMO3KTOMIM Ha IOKa3aTe/Ty MeTabOMIMYeCKIX TIPOLiec-
COB, TPOAYKTVBHOCTb CBMHOK 1 IIMIIEBYIO IIEHHOCTD MACA.

MaTepmanm " METOJbI UCCTICTOBAHMA.

OKCIIepUMEHTHI IPOBEN B Y4eOHO-OIBITHOM XO35ii-
crBe PTAY-MCXA um. K.A. Tumupssesa OI'VII «Mym-
MOBCKoOe» ATkapckoro paitona CapaToBCKoit 06macTu.

VccnemoBanns Ha XMBOTHBIX OCYIIECTBJISIUCH B CO-
OTBeTCTBMM C TpeboBaHmsAMU JKeHeBCKOVl KOHBEHILUU
«International Guiding principles for Biomedical Research
Involving Animals» (Geneva, 1990).

Brito o6cnenoBano ABe rpymnmsl mo 10 CBMHOK IIO-
pOZIBI [IOPOK, BBIPAI[EHHBIX B OAMHAKOBBIX YC/IOBIIAX.
[pynmsl OpraHM3OBBIBATNCH C YYeTOM BO3PaCTa, >KI-
BOJI Macchl U (U3UONTOTMYECKOTO COCTOSHMS KUBOT-
HbIX. [IepBbIil 3a60p BEHO3HOII KPOBM U3 YIIHOI BEHBI
y )KUBOTHBIX OBII IIPOBefieH B Bo3pacTe 4 Mecsues (120
nHetl). OBapMOSKTOMNUA CaMOK IIPOBefieHa C JICIOIb30-
BaHIMEM AaHACTe3WM, Ollepalus IIePEHOCUTCS XUBOTHBI-
MU BIIOJIHE Y[ OB/I€TBOPUTENIbHO, IOITOMY 3TOT METOf
PEeKOMeH/yeTCs I/IA IMPOKOTo MpuMeHeHns. [id momy-
YeHNsS CHIBOPOTKM KPOBb M3 YIIHON BEeHBI COOMpanu B
npobupku «Vacutainer» (Hanmonuurens TpunoH-B). ITo-
CJle BBIIe/IEHNS CBIBOPOTKM KPOBIU IIPOBENN OIpefierne-
Hle cofiep>xaHue obmero 6enka (OB), anb6ymnHoB (A),
r1o6ymiHoB (I') 1 oTHOLIeHNA aMTbOYMIHOB/ITOOYIHAM
(K a/r), akTuBHOCTH 1ienouHoit ocdaraser (D), 06-
ment kpeatundocdoknuassr (KK), obuieit makrargeru-
nporenassl (JIIT), o6uero xomecrepuna (OXC), o6mmx
dochomumuaos (ODJI), Tpurmuuepupgos (TT), kamprus
(Ca 06m1.), pocpopa Heopraundeckoro (PH) mpoBopnmn
Ha aBTOMAaTMYeCKOM OymoxmmmdeckoM aHanmusarope CA
- 400. OgHOBPEMEHHO B CBIBOPOTKE KPOBM OIpefe/iain
copepxanue VIOP-1 (mHCynMHONOAOOHDIT dakTOp poO-
cTa-1) MeromoM TBepoda3HOTO UMMYHO(PEPMEHTHOTO
aHa/IM3a C JCIOIb30BaHMEM peaKTuBoB ¢upmbl DSL.
Omnpepenenne VIOP-1 mpoBonuin Ha OCHOBE BBICOKO-
YYBCTBUTEIbHOTO METOfIa C IIPMMEHEHNEeM aHTUTeN K
[IByM Pa3/IMYHBIM CaliTaM JAaHHOTO OeJIKa, 4TO laeT BO3-
MOYXHOCTD BBIABUTD €T0 HU3KMe KOHLeHTpaunn. Komm-
4YeCTBEHHOE onpefenenne copep>kanusa VIOP-1 nposopn-
1n Ha UMMYHO(depMeHTHOM aHanuaartope Stat Fax 1010.

CBMHKaM OIIBITHOJ I'PYIIIBI ObI/Ta IPOM3BEfeHa Olle-
panusa OBapMOIKTOMMs C aHeCTe3Mell 110 OOIIeTPUHATON
MeTOZMKE B OIepaTuBHON xupypruu (5). Xupyprudeckyo
ollepaLMIo OCYILeCTB/LANIN IOCTIef0BATe/IbHO, B TPY 9Talla:
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without hormones, antibiotics, anabolic drugs, and to
obtain meat with high sensory, functional and techno-
logical properties, it is necessary to perform ovariectomy
of young pigs.

The aim of the research was to study the effect of
ovariectomy on the indicators of the metabolic processes,
productivity of gilts and nutritional value of meat.

Materials and methods

The research work was conducted in the “Mum-
movskoe” training farm of RSAU - MAA named after
K.A. Timiryazev in the Atkarsk district of the Saratov
region.

The animal experiments were carried out in ac-
cordance with the Geneva Convention “International
Guiding Principles for Biomedical Research Involving
Animals” (Geneva, 1990).

Two groups of Duroc gilts (10 animals each) raised
under the identical conditions were examined. The
groups were organized according to the age, body weight
and physiological state of animals. The first sampling
of venous blood from the auricular vein of animals was
carried out at the age of 4 months (120 days). Ovariecto-
my of females was performed using anesthesia. The op-
eration is tolerated by animals quite satisfactory; thus,
this method is recommended for widespread use.

To obtain serum, blood was taken from the auricular
vein into the «Vacutainer» tubes (the excipient Trilon
B). After isolation of blood serum, the content of total
protein (TP), albumins (A), globulins (G), the ratio of
albumin / globulin (K a/g), alkaline phosphatase activ-
ity (AP), total creatine phosphokinase (CPK), total lac-
tate dehydrogenase (LDH), total cholesterol (TC), total
phospholipids (TPL), triglycerides (TG), calcium (Ca
total.), inorganic phosphorus (IP) was determined on
the automatic biochemical analyzer CA - 400. Simulta-
neously, the content of IGF-1 (insulin-like growth fac-
tor-1) was determined in blood serum by solid phase
immunosorbent assay using the reagents from the DSL
firm. Determination of IGF-1 was carried out on the ba-
sis of the highly sensitive method with the use of the
antibodies to two different sites of this protein, which
allows identification of its low concentrations. The
quantitative determination of IGF-1 was carried out on
the enzyme immunoassay analyzer Stat Fax 1010.

Ovariectomy of the gilts from the experimental group
was performed with anesthesia by the conventional
method of the operative surgery (5). The surgical opera-
tion was carried out stepwise in three stages: 1 - operative
access, 2 - operation procedure, 3 - final stage. A gilt was
fixed in the left side position with the front part of the
body turned down. The fixation was made in the left side
position on a ladder that was placed at an angle of 45 de-
grees to the horizontal plane. The operation was carried
out in the right iliac area (method of Rukol V.M). In this
operation, the local infiltration anesthesia was used along
the line of a cut with 0.5% solution of Novocain. Skin,
subcutaneous tissues and fascia were cut in the vertical
direction (with regard to a standing animal) directly un-
der the head of femur at a distance of 3-5 cm from it; the
length of the wound was 4-5 cm. Then, the muscle fibers
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TIEPBBIN — OIIEPATUBHBIN JOCTYII, BTOPOII — ONlepaTUBHbI
IpyeM, TPETUil — 3aK/I04YNTe/NbHaA 9acTb. CBUHKY yKpe-
IUIS/I B JIEBOM OOKOBOM IOJIOXKEHUY C OMYIIEHHO BHU3
nepenHert 4acTeio Tesa. PUKCUPOBaM B 1EBOM OOKOBOM
IIOJIOKEHUN Ha JIECTHUIE, KOTOPYIO CTaBVIIN TOJ] YITIOM
45 X TOpU3OHTaNbHOI TocKocTH. OmeprupoBanu B 00-
JacTu mpasoro nozsspoxa (crmoco6 Pykona B.M.). Ipn
[IaHHOJI OIepauuy MPOBOAWIM MECTHYIO MHUIbTpAIy-
OHHYIO aHeCTe3MI0 IO NMHMUM paspesa 0,5% pacTBopoM
HOBOKaMHa. Koxy, MOIKOXXHYI0 K/IeT4aTKy U dacium pas-
pe3anu B BepTUKaIbHOM HampaBleHUM (MO OTHOLIEHUIO
K CTOAIIEMY >XKMBOTHOMY) HEIIOCPECTBEHHO IIOf] MaKJIO-
KOM U OTCTYTISl OT HETO Ha 3-5 CM, JUIMHA paHbl 4-5 cM. 3a-
TeM pa3beSVHIIN 110 XOAY BOJIOKOH MBIIIIIBI U PACCEKIIN,
3aXBaTVB MIHIIETOM, IIPUCTEHOYHYIO OpromuHy. B 6prom-
HYIO IIOTIOCTb BBOZIM/IY YKa3aTe/IbHbIN M CpeHNII aIbIibl
IIpaBOJl PyKU U Ha YPOBHE 5-TO MOSACHMYHOIO NTO3BOHKA,
BO/MU3M TO3BOHOYHMKA U PAJOM C IPSIMON KUIIKOI, OTBI-
CKaM ANYHUK. SIMYHUK BBIBOAU/IN U3 PaHbl U OTKPY4YU-
BalmM MeXAY ABYMA 3axuMaMiu. OTBICKMBaau BTOPOI
SIMYHUK, TlepeMelias ero B 0OpaTHOM HampaBlIeHUU, U
YIAIVUIN TaK K€, KaK IepBBIIL.

Kpast pausr o6pabarsiBanu 5%-HbIM CIIMPTOBBIM pac-
TBOPOM Jiofa. s mpodUIakTUKM MEPUTOHUTA MPUCHI-
Iy paHy IMOPOIIKOOOPa3HBIM aHTUOVOTIKOM.

IToBTOpPHBIT 3200p BEHO3HOI KPOBM y CBUHOK ObLI
ImpoBefieH B Bo3pacTe 6 MecsneB. KOHTponbHbIT y6oit
CBMHEI OCYILIeCTB/IA/ICA TPAUIIVIOHHBIM CIIOCOOOM.

Ha npoTskeHnn sKcIiepMMeHTa CBUHbY KOHTPOIbHOM
U 9KCIIEPMMEHTA/IbHONM M ONBITHOM TPy HaXOAUINCh B
OJJMHAKOBBIX YCTOBMAX KOPMJIEHUA U COEP’KaHMA B CO-
orBerctBun ¢ FOCT 28839-90 (CT C3B 6938-89): 300-
TeXHMYECKIe TPeOOBAHMS K COIEP)KAHMIO HA OTKOPME.

JKnBoTHbIe momyvanmm ocHosHolt panyoH (OP), koro-
PBIIL COCTOST U3 IIIEHUIBI, AIMEH:, OTPyOell, Topoxa I
p>ku. Bo Bcex ombITax mpuMeHEHBI UIeHTUYHBIE CIIOCOOBI
TPAHCIIOPTUPOBKU U HpefyOoiiHO MOATOTOBKU. B BO3-
pacte 180 pHeit O6bIT IpOM3BefeH KOHTPOJIbHBIIL y6oIt 20
JKMBOTHBIX Ha y6orHoi mnomaake B YUXO3e - MCXA
«MyMMoOBckoe» ATkapckoro paitoHa CapaTOBCKOI 06-
mactu. Y60il >KUBOTHBIX MPOBEIEH TPAJUIIIOHHBIM CIIO-
cobom, mnepepabOTKa OCYILIeCTBIEHA METOJOM CbeMa
mkypsl. Ha paspgenky u o0BajKy TylIu Hampas/sIn B
OXJTX/ICHHOM COCTOSIHUU 4epe3 24 4. mocrne ybos. [na
UCCIefoBaHmil oToupanu obpasusl m. Longissimus dorsi
KOHTPOJIbHOJ U ONIBITHOJ I'PYTIIIBI, YIIAKOBBIBAIN B ITOJIN-
STUIEH-TONIMAMIUIHYIO IUVIEHKY U IPOBOJVIIN MCCTIEN0BA-
HMA IO HVDKE ONVMCAHHBIM METOfaM.

Jnsa onmpeneneHnsa MACHON NPOSYKTUMBHOCTY B COOT-
BerctBuy ¢ TOCT P 53221 ncnonb3osanu ciegyolye mo-
KasaTeJIn: KMBYIO MacCy OIpefie/iA/NN B3BellMBaHMEM Ha
Becax ¢ TOUHOCTHIO 10 0,1 KT mocre 24-4acoBO TOMOTHOM
BBIJIEPXKKI IO MOMEHTa y00s; MacCy IapHOI TYIIN — He-
HOCPEACTBEHHO MOCTIe YOOSI )KMBOTHBIX IIyTeM B3BellNBa-
HMA Ha Becax ¢ TOYHOCThIO 70 0,01 Kr; Maccy oxmakfieH-
HOJI TYIIM YCTaHABIMBaINU IpM TemnepaTrype 6 °C depes
24 yaca. YOOIHBII BBIXOJ, OIIPefe/ s/l pacdeTHBIM ITyTeM
10 OTHOLIEHNIO IIPeAyO0ITHOM MacChl KMBOTHOTO K Macce
tymm B nponenTax (TOCT P 53221-2008).

OpHUM 13 OCHOBHBIX [TOKa3areseil MOp(omornueckoro
COCTaBa TYLIV CBUHEI AB/IACTCA KO3PUINMEHT MACHOCTI
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were separated along their direction and the parietal
peritoneum was dissected holding it with forceps. The in-
dex finger and middle finger of the right hand were intro-
duced into the abdominal cavity and the ovary was found
at the level of the 5th lumbar vertebra near the back bone
and rectum. The ovary was pulled out of the wound and
twist off using two clamps. The second ovary was found
moving it in the reverse direction, removed and operated
on similarly.

The edges of the wound were treated with 5% alcohol-
ic solution of iodine. To prevent peritonitis, a powdered
antibiotic was sprinkled onto the wound.

The follow-up samples of venous blood were taken
from the gilts at the age of 6 months. The control slaugh-
ter of pigs was performed by the traditional methods.

During the experiment, the pigs of the experi-
mental and control groups had the same conditions
of feeding and keeping according to GOST 28839-90
(ST SEV 6938-89) “Zootechnical requirements to keep-
ing in fattening”.

The animals received the basic diet (BD), which
consisted of wheat, barley, bran, pees and rye. In all ex-
periments, the identical methods of transportation and
preslaugther treatment were used. Control slaughter
of 20 animals at the age of 180 days was carried out at
the slaughtering station of the “Mummovskoe” training
farm of RSAU - MAA named after K.A. Timiryazev in
the Atkarsk district of the Saratov region. The slaugh-
ter of animals was performed by the traditional method,
their processing by the method of skinning. The car-
casses were sent to cutting and trimming in chilled con-
dition 24 hours after slaughter. For the experiments, the
samples of m. Longissimus dorsi from the experimental
and control groups were taken, packed into a polyeth-
ylene-polyamide film and analyzed by the methods de-
scribed below.

For determination of meat productivity according to
GOST R 53221, the following indicators were used: live
weight was measured by weighing on the scales with a pre-
cision of 0.1 kg after 24 hours of fasting; hot carcass weight
was detected directly after slaughter by weighing on the
scales with a precision of 0.01 kg; chilled carcass weight was
measured at a temperature of 6 °C after 24 hours. Slaughter
yield was derived by a calculative method using the ratio
of preslaughter animal weight to carcass weight in percent-
ages (GOST R 53221-2008).

One of the main indicators of the morphological com-
position of pig carcasses is the coeflicient of meatness -
the ratio of an edible part (flesh) weight to bone weight
(Pozdnyakovsky V.M., 2001; Rogov I.A., Antipova L.V,
2004; Lisitsyn A.B. et al., 2008)

Meat productivity was assessed by eye muscle (cor-
relation dependence between meatness and a cross sec-
tional area of m. Longissimus dorsi). The cross sectional
area of m. Longissimus dorsi was determined 24 hours
after slaughter (4-6 °C) by the method developed by the
All-Russian Research Institute of Animal Husbandry
(1978). To detect this indicator, the cross-sectional cut
of m. Longissimus dorsi was performed between the
last thoracic vertebra and the first lumbar vertebra;
the vertebrae were sawed without distortion of muscle
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- OTHOILIIEHVE MaCcChl CheMOOHON YacTu (MAKOTH) K Mac-
ce kocren (ITosuakosckuit B.M., 2001; Poros M.A.,
Anrtunosa JI1.B., 2004; JIucuupbia A.B. u gp., 2008).

OueHKy MACHOM TNPOAYKTUBHOCTM IPOBOAVMIN IIO
«MBIIIEYHOMY IJIa3Ky» (KOppe/lALMOHHAs 3aBMCUMOCTD
MeX]ly MACHOCTBIO M IUIOIAZbI0 IOMEPEYHOTO CeYeHUs
Mblel m. Longissimus dorsi). Ilnomans momepevHoro
ceyeHNUsA MBIMILI m. Longissimus dorsi cBUHeNl KOHTp-
OJIbHOV ¥ ONIBITHOV TPYyNIl Ompefensnu depes 24 4vaca
nocre y6os (4-6 °C) mo meronmke, pazpaboTanHoit Bee-
POCCUIICKUM MHCTUTYTOM )XMBOTHOBOACTBA (1978 1.). [l
ompefie/ieHNs] JAHHOTO IOKa3aTess MPOU3BOAMUIU IOIIe-
PeuHbIIl pa3pe3 MBIMIEL . Longissimus dorsi MeXHy I10-
CIIeJHUM TPYIHBIM U IIEPBbIM IOACHUYHBIM ITI03BOHKAM,
M03BOHKM PacHVINBA/IN, YTOOBI He HAPYIIUTb pasMep U
CTPYKTYpY Mblibl. Ha mony4eHHbIl paspe3 HaK/IafibIBa-
JIN TIepraMeHTHYI0 OyMary, a 3aTeM IO OTIIeYaTKy HepeHo-
CIIM PUCYHOK KOHTYpa MBIIIIBI ¥ NJITAHMMETPOM OIIpe-
OelsAnn IUIOLIAflb «MBIIIEYHOTO I7Ia3Ka» B KBaJPAaTHBIX
cautumertpax. ([Tosguskoscknit B.M., 2002).

KadecTBO TyurI orjeHnBam 1o MOp¢oI0rn4eckoMy co-
CTaBYy: BBIXOJ] MbIIIEYHOM, >KUPOBONM U KOCTHOM TKaHe.
[ onpeneneHnsa MOpQOIOrMIecKOro cocTasa TYII Ipo-
BOAVIN MX 00BAJIKY, IpelapypoBaHue MAKOTHON TKaHU
U OHpefe/IsiNY MPOLEHTHOE COOTHOILIEHME MBIIIEYHOI],
KOCTHOM U COeAUMHUTETbHON TKaHEe.

bronorndeckyo 11eHHOCTb CBMHMHBI OLIEHMBAIU IIO
Be/IMYMHE KauecTBeHHOTo OenkoBoro mokasarensa (KBII),
XapaKTepU3yIero KOMNYeCTBO COfiep>kaHusA B Oenke
msca m. Longissimus dorsi 3aMeHMMBIX U He3aMeHMMBbIX
aMIUHOKICTIOT, TNPEJCTAaBUTEAMY KOTOPBIX SABJSAITCA
OKCUTIPOTIMH U TpuntodaH COOTBETCTBEHHO. Bemmumua
6€KOBOT0 KaueCTBEHHOTO ITOKA3aTess ONpefeNnsieTcsl OT-
HOIIIEHVeM KOM4YeCTBa TPUITO(aHa K OKCUIIPO/INHY.

XUMMUECKNIT COCTaB CBUHMHBI ONpee/IsiiN 10 Cpefi-
Heil mpobe MsAKOoTHON dYactu Tyum. Ot6op mpob ocy-
mectBaAmu B coorBeTcTBum ¢ FOCT 7269-79. [Ina npo-
BefleHNUS WCCIeNOBaHMII MPOObI Msca MU3MeTbyanu Ha
3NIEKTPMYECKOIT MACOPYOKe U TIIATe/IbHO MepeMelBaIy,
HOMeIa/IY B CTEK/IAHHYI0 OaHKY C MPUTEPTOIL MIPOOKOIL,
U XpaHWIN OpU TemnepaType ot 3 1o 5 °C B TedyeHue 24 4.

MaccoBylo [OMI0 B/Iary ONPEeReNANN METOHOM BBICY-
HIMBAaHUS HaBECKU JI0 MOCTOSHHON Macchl npu t=105 °C
o FOCT P 51479-99 (MCO 1442-97).

MaccoByo pomio  6enka  OIpeResnsinim
Ksenpgans mo TOCT 25011-81.

Maccosyo pmomio >xmupa — MetomoMm Cokcriera Io
I'OCT 23042-86.

MaccoByIo 1010 3071bl OIIPERENANN 030/IEHMEM BBICY-
IIEeHHON HaBecKM B MydenbHoit meun mpu t=500-700 °C
JIO TIOCTOSIHHOM MacCCBhI.

BrarocssspiBatoinyio criocobHocts (BCC) onpenernsi-
I METOZIOM IIPeccOBaHMs Ha (QUIBTPOBANbHON Oymare
o Ipay-Xammy B Moguduxauym Bononuckori-Kenpman.

Bemunny pH usmepsinu B Mbine m. Longissimus dorsi
¢ moMoIbI0 IopTaTuBHOro pH-meTpa depes 1 yac u 24
vaca nocrte y6ost o TOCT P 51478-99 (MICO 2917-74).

CopneprkaHre aMUHOKICIOTHI TpunTodaHa ompeensi-
I KOTOPUMETPUUECKMM METO[IOM IO Pa3BUTUIO IIBET-
HOJI peakIuy MeXAy IPOAYKTaMM paclaja TpUITodaa,
00pasyoINMICAIIPUEr006pabOTKe KOHI[EHTPUPOBAHHOI

METOJIOM
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size and structure. The obtained cut was covered with
parchment, the contour pattern of the muscle was trans-
ferred according to the print, and the eye muscle area
was determined with a planimeter in square centimeters
(Pozdnyakovsky V.M., 2001).

Carcass quality was determined by the morphologi-
cal composition: yield of muscle, fat and bone tissues.
For determination of the morphological composition of
carcasses, they were trimmed, meat tissue was dissected,
and the percentage ratio of muscle, bone and connective
tissues were detected.

Pork biological value was assessed by the protein qual-
ity indicator (PQI) characterizing the content of essential
and non-essential amino acids (which representatives are
oxyproline and tryptophan, respectively) in meat protein
from m. Longissimus dorsi. The protein quality indicator
is determined by the tryptophan/oxyproline ratio.

The chemical composition of pork was determined by
the average sample of the flesh part of a carcass. Sampling
was carried out according to GOST 7269-79. For analysis,
meat samples were minced using an electric mincer, thor-
oughly mixed, placed in a glass jar with ground stopper
and stored at a temperature of 3 to 5 °C for 24 hours.

The moisture mass fraction was determined by the
method of specimen drying to the constant mass at 105 °C
according to GOST R 51479-99 (ISO 1442-97).

The protein mass fraction was determined by the
Kjeldahl method according to GOST R 25011-81.

The fat mass fraction was determined by the Soxhlet
method according to GOST R 23042-86.

The ash mass fraction was determined by incineration
of a dried specimen in an incinerator at a temperature of
500-700 °C to the constant mass.

The moisture binding capacity (MBC) was determined
by Grau - Hamm filter-paper press method in modifica-
tion of Volovinskaya-Kelman.

pH value was measured in the m. Longissimus dorsi
using a portable pH meter one hour and 24 hours after
slaughter according to GOST R 51478-99 (ISO 2917-74).

Tryptophan content was determined using the colo-
rimetric method by development of the color reaction
between the products of tryptophan degradation formed
when treating it with concentrated hydrochloric acid and
n-dimethylaminobenzaldehyde in the presence of sodi-
um nitrate.

Oxyproline content was determined by Neuman and
Logan method in modification of VNIIMP. The method
is based on oxidation of oxyproline released at oxidation
of a specimen by 6 M hydrochloric acid and color reac-
tion of the products of its oxidation with para-dimethyl-
aminobenzaldehyde. An intensity of color development
was measured with a spectrophotometer.

The protein quality indicator was determined by the
calculative method (the tryptophan/oxyproline ratio).

Fatty acid composition was determined using the gas
chromatograph «Hewlett Packard» (USA) with the cap-
illary column HP-INNOWax 30x32x0.15 and the auto-
matic software for processing of chromatographic data
Winpeak from Bruker-Franzen Analitik SCPA Winpeak
(Germany) using Folch method; the index of fatty acid
saturation was calculated by the ratio of saturated to
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COJITHOM KUC/TOTOM U M-TUMETUIAMUHOOEH3A/IbAErUL0M
B IIPUCYTCTBUY HUTpATa HATPISL.

Copep)xaHre aMIHOKMC/IOTBI OKCUIIPOJIMHA OIIpefie-
nsn o Merony Neuman R. n Logan M. B Mogudukannm
BHUMMII. MeTojs, OCHOBaH Ha OKUCI€HUY OKCUIIPOJIN-
Ha, BBIJIeJICHHOTO TPV OKVCIEHUY HaBeCKy 6 M conaHoI
KICTIOTOL, 11 IIPOBeJeHNN IIBeTHO peaKIuy IPOSYKTOB
ero OKMCIeHUs C MapafrMeTUIaMIUHOOeH3aMbIerUIOM.
V3mepeHVe MHTEHCUBHOCTY Pa3BUBAIOLIENICA OKPAaCKU
MPOBOJVIIN C IOMOLIBIO CLIEKTPOdOTOMETpA.

DenkoBbIl KayeCTBEHHBIN II0OKa3aTeNlb OINpefesian
pacyeTHBIM MeTOIOM (OTHOLIEHMEM COfepKaHWsI TPUII-
To(aHa K COfep>KaHNI0 OKCUIIPOJINHA).

JKMPHOKNCTIOTHBINT COCTaB OIpefensany Ha Ta30BOM
xpomarorpade «Hewlett Packard» (CIIA) ¢ xammurap-
Hoit kormoukoii HP Innowax 30x32x0,15 mkm u aBTOMa-
TUYECKONl MPOrpaMMoil 06paboTkm xpomarorpaduye-
ckux gaHHbIx Winpeak ¢upmbr Bruker-Franzen Analitik
SCPA Winpeak (Iepmanus) mo merony QPomda; mHpeKc
HaCBIIIEHHOCTY KVPHBIX KVCIOT PaCCYNTHIBAJIN 110 COOT-
HOIIIEHNIO HACBHIIIEHHBIX KMPHBIX KICIOT K HEHACBHIIIIEH-
HBbIM (23). JI/Is1 OLIEHKM >KMPHOKMCIOTHOI COaIaHCUpo-
BaHHOCTM WCIIO/b30BAJICA KPUTEPUI, MpefCcTaBIAINUil
c06011 YaCTHYIO MHTEPIIPETALNIO OOIIero KpUTepys aju-
MEHTApHON aJleKBaTHOCTH, NPEIOKEHHOTO aKa/ileMuKa-
mu JIumaroseiM H.H. n JIncuipiabim A.B.:

n
RL = (G d Li) m
. (2.2)
rae du=Li/ L., ecmu Li < Ly (61)
ndy=(Li/Lai)tecmm L; > Ly (6.2)

R; - k03¢ duIeHT XUPHOKNCIOTHOTO COOTBETCTBHA,
IO €fL.;

L: - maccoBas 1ons i-TOM >KMPHON KUCIOTHL B ChIPbE,
r/100 1 >xupa;

L. MaccoBasd [ONA i-TOM O>KUPHOM KUCJIIOTBI,
COOTBETCTBYIOLIasl  (PU3MONOINYIECKM  HeOOXORMMOIL
HoOpMe (3Taony), r/100 r >xnpa;

i=1 cootBeTcTByeT cymme HIKK, i=2 — cymme MHIKK,
i=3 - cymme ITHIKK.

AMVHOKUCTIOTHBINI COCTaB Oe/lKa MBIIMIEYHON TKa-
HU CBMHE OIpefensAncsl Ha aMUHOKUC/IOTHOM aHa-
mmsarope PMA GmbH Abacus coBmecTHO ¢ coTpyz-
HMKaMM B ucHbITarenbHOM neHTpe «I'HY BHUNVMII
uMm. B.M. TopbaroBa». [Insa aroro 6buium OTOOpaHbI U
IopaboTaHbI MPOOBI AIVHHENIIe MBIl CIVHBI XKI-
BOTHBIX. VICIIONIb30BaHHBII METOJ, II03BOJISIET CTAOUIb-
HO OIIpeNeNATb C TOYHOCTBbIO +5% Hanu4dye B BOJHOM
pacTBope 17 aMMHOKUC/IOT C MMHMMA/IbHBIM YPOBHEM
comep>xanus B pactsope 0,510,006 mxMonb/mn. O6cuer
XpOMaTOrpaMM IPOBOZIAT C MCIO/Ib30BAaHUEM KOMIIbIO-
TepHoIt mporpammbl « Winpeak V 3.24» ¢upmer «Eppen-
dorf-Biotronik» (Tepmanus).

MaccoByto 107110 KaXKI0ii aMMHOKUCIOTH X BT Ha 100 T
6erka paccunThIBaIN 110 popmyrte:

X=2,86 x (S:MV.)/ScnmV: (2.3)

rge S, — IIoIMmaab MK COOTBETCTBYIOIeN KMC/IOThI Ha
aMMHOTpaMMe, MM?;

Sem — IUIOLIA[b MUKA aMMHOKUC/IOTHI B CTAHZAPTHOM
pactBope, MM
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unsaturated fatty acids (23). To assess the fatty acid bal-
ance, a criterion was used, which represented the partial
interpretation of the general criterion of the alimentary
adequacy proposed by academicians Lipatov N.N. and
Lisitsyn A.B.:

n
Ri= (Gdw) m (2.2)
i=1
where dri= Li/ La;, if Li <L (6.1)
and dui = (Li / Lai) -1 if Li >Loi (6.2)

Ri— coefficient of the fatty acid correspondence,
fractional units;

Li- mass fraction of the i fatty acid in raw material,
g/100 g of fat;

L.i- mass fraction of the i fatty acid corresponding the
physiologically necessary norm (reference), g/100 g of fat;

i=1 corresponds to the sum of UFA, i=2 - to the sum of
MUFA, i=3 - to the sum of PUFA.

The amino acid composition of pork muscle tissue
protein was determined on the amino acid analyzer
PMA GmbH Abacus in cooperation with the researchers
of the testing center of FGBNU V.M. Gorbatov VNIIMP.
To this end, the samples of m. Longissimus dorsi were
taken and prepared. The used method makes it possible
to determine with a precision of + 5% the presence of 17
amino acids in an aqueous solution with the minimal
level of the content in a solution 0.5£0.006 mkmol/ml.
Processing of chromatograms was carried out using the
computer program WinpeakV 3.24 from Eppendorf-
Biotronik (Germany).

A mass fraction of each amino acid X in g per 100 g of
protein was calculated by the equation:

X=2,86 x (SuMV1)/Sen m V> (2.3)

where S, - peak area of the corresponding amino acid
on the aminogram, mm?;

Sem — peak area of the corresponding amino acid in the
standard solution, mm?;

M - molecular mass of an amino acid, Da;

m-mass of a sample, g;

Vi- volume of an analyzed sample, pl;

V2 - volume of an injected sample, pl;

2.86 - correction factor.

The amino acid indices were calculated by the ratio
of the sum of essential amino acids (EAA) to the sum of
non-essential (NEAA) amino acids and by the ratio of the
sum of essential amino acids to the total sum of amino
acids.

The coefficient of utility (nj) of any essential amino
acid characterizes a potential efficiency of its use, nu-
merically characterized by a balance of essential amino
acids with respect to the physiologically necessary norm
(reference value).

Uu=C 3 Ayr./ 3 A
min ]él Mj ]El J

The indicator of the comparable excess of the amino
acid content (0) characterizes a total mass of the essen-
tial amino acids that are not used for anabolic needs.
The coefficient of comparable excess of the amino acid

(2.4)
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M - MonexynapHas Macca aMMHOKUCTIOTHL, Jla;

m — Macca HaBeCKU, T;

V, - 06beM aHa/mM3MPyeMoit IPOGBI, MKTT;

V, - 06beM BHOCHMOII TPOODI, MKJT;

2,86 — onpaBOYHBI K09 PMLIMEHT.

AMIHOKUCTTOTHBIE MHJEKCHl PaCCUNTHIBAIN TI0 OTHO-
IIEHNI0 CyMMbI He3aMeHMMbIX ammHokucrnor (HAK) x
cymMe 3aMeHuMBIX (3AK) 11 110 OTHOIIEHMIO CYMMBI He3a-
MEHVMBIX aMIUHOKIC/IOT K O0IeMY COlep)KaHII0 aMIHO-
KICTIOT B 00pasiax (24).

Koadpouunent yrunurapuoctu (nj) moboit Hesame-
HIMOJ aMMHOKIC/IOTBI XapaKTepu3yeT IOTEeHIMATbHYIO0
3 HeKTUBHOCTD ee MCIOMb30BAHNSA, YMCIEHHO Xapak-
TepU3YIUIICA COATaHCUPOBAHHOCTBIO He3aMEeHVMbIX
aMMHOKMC/IOT MO0 OTHOLIEHNIO K HU3UOTOTMYECKN HeoO-
XO[VIMOJ HOpMe (3Ta/IOHHOMY 3Ha4eHUIO).

k k
U=C . Y Ay ./ > 4 (2.4)
min =) M;j 21
[Tokasaresib  «COMOCTABUMOI M3OBITOYHOCTH»  COTIEP-

JKaHVA He3aMeHUMBIX aMVHOKNUCIOT (0) XapaKTepusyeT
CYMMapHYI0 MacCy He3aMeHUMBIX aMUHOKUC/IOT, He JC-
HO/Ib3yeMbIX Ha aHabomdeckre HYXabl Koadduument
COMOCTABMMOI M30BITOYHOCTY COfIEPXKaHMsI He3aMeHVMBIX
AMVHOKVIC/IOT, XapaKTepM3yIOIero CyMMapHYI0 MacCy He-
3aMeHMMBIX aMMHOKVICTIOT, He MCIIONb3YeMbIX Ha aHabomm-
YecKye HyX/bl B TAKOM KO/IMYECTBe OeIKa OLleH/BAeMOro
HPOAIyKTa, KOTOpPOE SKBMBAJIEHTHO IO UX IOTEHIVAIBHO
YTWIN3UPYEeMOMY COflep>KaHNIO CTa TpaMMaM OeJIKa 9TaIoHa:

A )
Mj

rzie Ciin — MUHMMA/IBHBI CKOP HE3aMEHVMBIX aMITHOKIIC-
JIOT OLIEHBAeMOTO Oe/IKa 110 OTHOIIEHNIO K (PVM3MO/IOTNYeCKI
HeoOX0oaMMoit HopMe (9Ta/IoHY), % VIV TOMV eVHNLIBL;

Cj — cxop j-oit He3aMEHMMO aMMHOKVCTIOTHI 110 OTHO-
IIEHNIO K PU3MOIOTNYIecKy HeoOX0AMOoll HopMe (3Tano-
HY), % VU IO/ eAVHULIBL;

Aj - MaccoBas JJ0714 j-Oif He3aMeHMMOM aMUHOKICIIO-
TBI B IPOAyKTe, I/100 T 6enka,

A — MaccoBas IO/ j-Ol He3aMEHUMOI aMUHOKICIIO-
TBI, COOTBETCTBYIOUIAsA (PU3NOTIOTMYECKM HeoOXOAMMOII
HOpMe (3Tanony), /100 r 6enka;

RL- k03¢ uImeHT panyoHaaTbHOCTU >XMPHOKUCTIOT-
HOTO COCTaBa, npyu (i=1..3) olleHMBaeTCA IO CyMMaM Ha-
CBIIIEHHBIX, MOHOHEHACBHIIIEHHBIX ¥ IIO/IMHEHACHIIIeH-
HBIX >KMPHBIX KICIIOT, IpH (i=1..5) — ¢ y4eToM IMHOIeBOII
U JIMHOJIEHOBOM >KMPHBIX KUCTIOT.

MUKpOCTPYKTYpHBIE WUCCHAEOBAaHMA B  MBbIIIIE
m. Longissimus dorsi IpOBOAV/IV COBMECTHO C COTPY/HU-
kamu B THY BHUVIMII um. B.M. Top6aroBa B mabopa-
TopuUM MUKPOCTPYKTYpbl Msica mo OCT P 51604-2000.
O6pasipl Tkanu bukcuposanu B 10%-HOM HeTpaTbHOM
¢dopmanuue. O6e3BOXKMBaHME IPOBOAMIN B CIMPTAX
BOCXOJjsilllell KOHIIEHTpAIyy, 06e3BOXKeHHbIe 00pasIibl
3aymBay B napaguH. 14 oKpalmBaHuA MCIOTb30BaIN
TeMaTOKCU/IVH U 303MH.

CraTuctudeckasi 06paboTKa ONBITHBIX JAaHHBIX IIPO-
BOJWIACH C UCIIONMb30BaHUEM HAJCTPONKM «AHANIN3 JjaH-
HBIX» TabmaHoro npoueccopa MS Excel 2010 Ha ocHOBe
kpurepues @umepa u Croiogenta mo [OCT P 50779.11-2.

/C .
min

k
o=

(A.—C
J=1

J  “min
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content (0), which characterizes a total mass of the essen-
tial amino acids not used for anabolic needs in an amount
of protein that is equivalent by their potentially utilizing
content of the 100 g of the reference protein:
k
o=

A.-C . -4
j:l( J len M])

where Cni» — minimal score of essential amino acids
of a protein under investigation with respect to the
physiologically necessary norm (reference), % or unit
fractions;

C; - score of the j™ essential amino acid with respect
to the physiologically necessary norm (reference), % or
unit fractions;

Aj - mass fraction of the j™ essential amino acid in a
product, g/100 g of protein,

A,j - mass fraction of the j™ essential amino acid
corresponding to the physiologically necessary norm
(reference), g/100 g of protein;

RL- coefficient of rationality of fatty acid
composition at (i=1..3) is assessed by the sum of
unsaturated, monounsaturated and polyunsaturated
fatty acids; at (i=1..5) - taking into account linoleic and
linolenic acids.

Microstructural investigations of the m. Longissimus
dorsiwere carried outin cooperation with theresearchers
of FGBNU V.M. Gorbatov VNIIMP in the laboratory
of meat microstructure under GOST R 51604-2000.
The tissue samples were fixed in 10% neutral formalin.
Dehydration was carried out in alcohols of the
increasing concentrations; the dehydrated samples
were embedded into paraffin. Haematoxylin and eosin
were used for staining.

Statistical processing of the experimental data
was carried out using the Data Analysis tool in
MS Excel 2010 based on the Student’s t-test and Fisher’s
Test according to GOST R 50779.11-2.

Results and Discussion

/C

min

The conducted experiments established that insulin-
like growth factor (IGF-1) increased after ovariectomy
of gilts (Fig. 1). With that, serum total protein increased
L11 times, albumin 1.17 times and globulins 1.06 times
compared to the indices in the control group of gilts which
indicate the systemic catabolic and anabolic processes in
gilts after ovariectomy (Fig. 2).

As a result of the research, it was found that in pigs of
the experimental group underwent ovariectomy, the level
of IGF-1 grew significantly (78.2 ng/ml; P <0.001) by the
age of 10 months, which was accompanied by a significant
rise in the content of TP (by 10.4%) CPK (by 30.1%), AP
(by 15.38%), LDH (by 165.3%), as well as TC and TPL
(Fig. 3, 4) in comparison with the control group.

It was established that an increase in IGF-1had a positive
effect on meat productivity, chemical and biochemical
composition of pork.

According to the results of the measurements of the
average daily weight gain, anthropometric parameters of
the control and experimental animals, it was found that
the changes occurred in the body of the sterilized pigs,
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Pesynbrarsl u 00CyKeHMe.

[TpoBemeHHBIMY MCCTEOBAHNMAMY (pUCYHOK 1) ycTa-
HOBJIEHO, YTO IPU OBApPMOIKTOMMM CBUHOK IIPOMCXO-
[UT HOBBIIIEHNE YPOBHA MHCYIMHONORZOOHOTO (aKTo-
pa pocra (MI®OP-1). [Ipu 9TOM NpOUCXOZUT MOBBILICHIE
ypOBHs o61ero 6enka B CBIBOPOTKe KpoBu B 1,11 pasa,
anpbymuHa B 1,17 pasa, a riio6ynnHoB B 1,06 pasa B cpas-
HEHUU C II0Ka3aTe/sIM) KOHTPO/IBHOI TPYIIBI CBUHOK,
YTO CBUMETENBCTBYET O CUCTEMHBIX KaTabONMMIeCKUX U
aHabO/MMYeCKNX peaKUMsAX Y CBUHOK II0C/Ie OBAPMOIKTO-
My (PUCYHOK 2).

B pesynbTare BBHIIIOTHEHHBIX MCCTIEJOBAHNUII YCTAHOB-
JIEHO, YTO y CBMHOK OIIBITHOJ IPYIIIbI, TOABEPTIINXCS
OBAapMO3IKTOMMM, K 10 MecAnaM 3HaYMTENbHO HapacTasu
yposerb VIOP-1 - 78,2, ur/mn (p<0,001), 4TO composo-
XKJIa7lI0Ch 60jiee CyIIeCTBEHHBIM IO BEMOM COREPKAHMNS
OB (na 10,4%), KK (ua 30,1%), II® (na 15,38%), JIAT
(165,3%), a Taxke OXC n ODJI (pucynknu 3, 4) o cpas-
HEHMIO C KOHTPOJIbHOM T'PYIIION.

Puc. 3 - AkTuBHOCTD pepMEHTOB B CBIBOPOTKE KPOBY CBUHEN IOPO-
JibI IIOPOK KOHTPOJIbHOI 1 OTBITHON Tpy1 (1=10), en/n

Figure 3 - The enzyme activity in blood serum of the Duroc pigs in
control and experimental groups (n = 10), U/L

YcranoBeHo, 4TO yBenmdeHnne sHaueHusa VIOP-1 oxa-
3BIBAJIO ITOJIOXKUTE/IbHOE BIIMAHME Ha TIOKa3aTeIN MACHON
HIPOAYKTUBHOCTM, XUMMUYECKMII M OMOXMMUYECKUI CO-
craB cBUMHIMHBL. Ilo pesynpTaraM m3MepeHUI CpefHeCy-
TOYHBIX IPMPOCTOB YKMUBOJ MaCChl, AHTPOIIOMETPIUYIECKIX
ITapaMeTPOB KOHTPOJIbHBIX I ONBITHBIX )XMBOTHBIX, yCTa-
HOBJIEHO, YTO B OpPraHM3Me€ CTEPVUIM30BAHHBIX CBMHOK
HACTYIAIOT U3MeHeHMsI, O/IarOIPYATHO BIMAIOLINME HA UX
VHIBUIyalbHOE pa3BuUTHE (PUCYHOK 5, 6).

IloBpImeHNE CpeSHECYTOYHBIX IPUPOCTOB >KUBOI
Macchbl Y CBMHOK OIIBITHOM TPYIIbl YBEIMYMIOCH Ha
33,43% (p<0,05), pmuubl Tynosuma Ha 11,0% ( p< 0,05),
obxBara rpyau Ha 35,6% (p<0,05) B cpaBHEHUM C IIOKa3a-
Te/IAMY KOHTPOJIbHOV TPYIIIIbI CBUHOK.

Y60i1 >XKMBOTHBIX IOKa3aJl, YTO CBMHKM IIOJOIBITHON
TPYTIIBl VIMENN SIBHBbIE IMPEMMYIIECTBA IO CPAaBHEHMIO C
KOHTPOJIbHOII IPYIIIOi CBUHe (Tabmuua 1).

" 78,21

Copnepixanue, Hr/i - Content, ng /1

Hucynnnononodnstii paxrop pocra-1 | Insulin-like growth factor -1

Mounoansik 4 mec. |
Young animals 4 months

Kourposs 6 mec. | _ Onbir 6 mec. |
Control 6 months  Experiment 6 months

Puc. 1 - Cogepxxanne VIQP-1 B cbIBOPOTKE KPOBY CBUHEN HOPOJBI
JIOPOK KOHTPOJIBHOII 11 ONBITHOI rpymi (n=10), Hr/n

Figure 1 - The content of IGF-1 in blood serum of the Duroc pigs in
control and experimental groups (n = 10), ng/l

100

® Young animals 4 month B Control 6 month
90 4 mec. K 6 mec.

® Experiment 6 month
OnbiT 6 Mec.

80

70

60

Content g/l | Copepanue, r/n

Total protein | O6wuit 6enok

Albumen | Anbbymun Globulin | Tno6yanH

Puc. 2 - bBenxoBplil cocTaB B CbIBOPOTKE KPOBY CBUHEN IOPOABI
JIOPOK KOHTPOJIBHOIA 11 ONBITHON rpym (1=10), r/1

Figure 2 - The protein composition in blood serum of the Duroc pigs
in control and experimental groups (n = 10), g/1

Puc. 4 - JlunupHeii mpoduIb CBIBOPOTKM KPOBY CBUMHEN MOPOJBI
IIOPOK KOHTPO/IBHOII 1 OIBITHON rpynil (1=10), Mo/b/1

Figure 4 - The lipid profile of blood serum of the Duroc pigs in control
and experimental groups (n = 10), mole/l

Table 1 - Indices of meat productivity of the Duroc pigs at the age of 180 days (M = m; n = 10 in each group)
Ta6muua 1 - Iokasarenn MACHOI HPOXYKTUBHOCTY CBYHEIT ITOPOABI NIOPOK B Bo3pacre 180 aueii (M+m; B Kaxpoii rpymime n=10)

Indicator | Ilokasarennb Control group | Kontponsnas rpynna | Experimental group | OnpiTHas rpynma

IP}re-slauguhter live weight, kg | 82,0520,34 89,55+0,37*

pemy0oiinas »xuBas Macca, K&
Hot carcass weight, kg | Macca mapHoii Tyuum, Kr 54,00+0,54 60,71+0,57*
Carcass yield, % | Boixog Tymu, % 58,82+0,29 67,79+0,27*
Chilled carcass weight, kg | 50,36+0,19 59,66+0,16**

acca OX/TaXIEHHOI Ty, KT

Note:  *p<0.05; % ** p<0.01% (from this point onwad) IIpumevanue: *p<0,05; % **p<0,01, 3mech u ganee
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Puc. 5 - Jlunamuka cpefHECYTOYHBIX IIPUBECOB XMBO MacChl CBY-
HOK B KOHTPOJIbHOJI IPYIIIIe

Figure 5 - The dynamics of the average daily weight gain of the gilts in
the control group

I[Tpy 9TOM YCTaHOBJIEHO, YTO CBUHKI OIIBITHOI TPYIIIIBI
IPeBOCXOMM/IV aHAJIOTOB KOHTPOJIBHON TPYIIIIBI 11O TIPef-
yb6ortHoit Macce Ha 9,14% (p<0,05), macce mapHOil Tymm
- Ha 12,43% (p<0,05), BpIxOmy Tyum — Ha 1,97%, mmo oxa-
JKJIeHHOU Macce — Ha 11,87% (p<0,05) cOOTBETCTBEHHO.

Jl71s1 M3y4eHus1 cocTaBa MsICHOTO CBIPbS IIPOBE/IN aHa-
nu3 MOPQONIOTMYECKOr0 COCTaBa MBIIIEYHON TKaHU CBU-
HOK, Y9aCTBYIOIIMX B 9KCIIePYMEHTA/IbHOI paboTe, 13 obe-
ux rpyn (Tabmmia 2).

OnbiTHaA rpynna
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Puc. 6 - Jlunamuka cpeHECYTOYHbIX IPUBECOB JKMBO MacChl CBU-
HOK B OIIBITHOJ TpYIIIIE

Figure 6 - Dynamics of the average daily weight gain of the gilts in the
experimental group

which favorably influenced their individual development
(Figure 5, 6).

An increase in the average daily weight gain in the gilts
of the experimental group was higher by 33.43% (P > 0.95),
body length by 11% (P > 0,95), chest circumference by
35.6% (P > 0,95) compared to the control group.

Slaughter of the animals showed that the gilts of the
experimental group had clear advantages compared to the
control group (Table 1).

Table 2 - Morphological composition of carcasses of the experimental Duroc pigs (M + m; n = 10)
Ta6muua 2 - Mop¢onorndeckuit COCTaB TYII IOJONBITHBIX CBUHEI TOPOfbI TIOPOK (M+m, n=10)

Indicator | Control group | Experimental group |

IToxa3arenn KonTponbHasg rpynna OnbpITHaA rpynmna

Muscle tissue content, kg | CopepixaHue MbIIIEYHOI TKAaHU, KT 32.82+0.16 36.58+0.24*

Muscle tissue yield,% | Bsixop Mpineynoit Tkanu, % 60.94+0.33 61.32+0.29

Bone tissue content, kg | Cogepixanne KOCTHOI TKaHM, KT 6.51+0.06 7.23+0.07**

Bone tissue yield, % | Boixon koctHoit Tkanu, % 12.19+0.03 11.09+0.04

Fat tissue content, kg | CopeprkaHue >XMPOBOIT TKAaHY, KT 14.53+0.14 16.15+0.22*

Fat tissue yield, % | Berxop >xupoBoit Tkanu, % 26.97+0.04 26.89+0.05

Meatness coefficient | Koadpuument mscnoctn 5.04 5.20

Lean content coefficient | Koadpuument moctHoctn 2.26 2.28

Muscle eye area, cm? | IIn0mjagh MbINIEYHOTO [TTa3Ka, CM> 1.93+0.02 2.19+0.01*
Note:  *p<0.05; % ** p<0.01% (from this point onwad) IIpumevaHue: *p<0,05; % **p<0,01, 3mech 1 ganee

ITpn oneHke MOp(OIOTNYIECKOTO COCTaBa MsCa yCTa-
HOBJIEHO, YTO CBMHKJ OIBITHOJ T'PYNIIBI NPEBOCXOAVIN
aHAJIOTOB KOHTPOJIbHOJM TPYIIBI IO COJEP)KAaHUIO MbI-
mevHoi TKaHM Ha 11,46% (p<0,05); BBIXOMY MBIIIEYHOII
TKaHu - Ha 0,38%; copep>KaHMIO >KMPOBOJ TKaHU — Ha
10,46% (p<0,05); koadpunmentam macHocT! — Ha 0,16, a
noctHocTu — Ha 0,02; myomagu MbIIIIEYHOTO I7Ta3Ka — Ha
11,3% (p<0,05), COOTBETCTBEHHO.

TaxuM 06pa3om, pe3yIbTaTbl KOHTPOIBHOTO Y605 10-
Ka3aJu 1[e71eCO000PasHOCTb MPOBENEHNS OBAPMOIKTOMUM,
TaK KaK 3TO CIHOCOOCTBYeT 3HAUUTEIbHOMY YBETNYEHNIO
MCHOJ IPOyKTUBHOCTH >KMBOTHBIX.

YcTaHOB/IEHO, YTO B IJIMHHENIIEM MYCKY/Ie CIIMHBI XK1 -
BOTHBIX IIOJOIIBITHOJ IPYTIIIBI CYXOTO BELeCTBa COflePrKa-
nock 6onbie Ha 0,33%; 6enka — Ha 0,27 %; xupa — Ha 0,05%;
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It was found that the gilts of the experimental group
were superior to their counterparts from the control group
in pre-slaughter weight by 9.14% (P<0.05), hot carcass
weight by 12.43% (P<0.05), carcass yield by 1.97%, chilled
carcass weight by 11.87% (P<0.05), respectively.

For the study of the composition of raw meat, an analy-
sis of the morphological structure of muscle tissue from
the gilts included in the experiment was carried in both
groups (Table 2).

In assessing the morphological structure of the pork, it
was found that the gilts from the experimental group were
superior to the control group counterparts in muscle tissue
content by 11.46% (p<0.05); muscle tissue yield by 0.38%; fat
content by 10.46% (p<0.05); coefficient of meatness by 0.16,
lean meat content - 0.02; muscle eye area - 1.01%, respectively.
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307bl — Ha 0,01% 110 CpaBHEHMIO C KOHTPOJIBHO TPYIIIION.
Opnako 1o copep>kaHuto Biaru B m. Longissimus dorsi
JKMBOTHBIE KOHTPOIbHOI I'PYIIIbI IPEBOCXOANIN aHATIO-
TOB OIIBITHOY rpynmsl Ha 0,49% (Tabmuia 3).

Thus, the results of the control slaughter demonstrated
the feasibility of ovariectomy as it contributed to a signifi-
cant increase in meat productivity of animals.

Table 3 - Chemical composition and nutritional value of the m. L. dorsi samples of the Duroc pigs at the age of 10 months (n =10)
Ta6muua 3 - XuMmdeckuii COCTaB M MIIeBasd EHHOCTD MCCIeRyeMbIx 00pa3uoB m. Longissimus dorsi cBUHeli HOPOJBI HIOPOK B BO3pacTe

10 mecaues (n=10)

Indicator | Ilokasarens Control group | Kontponsnas rpymma Experimental group | OnsiTHas rpynna
Moisture, % | Brara, % 74.93+0.06 73.54+0.08
Dry substance% | Cyxoe BemectBo, % 25.07+0.02 26.46+0.09*
Protein, % | bBenok, % 21.07+0.07 22.94+0.06*
Fat, % | XKup, % 3.07+0.03 3.12+0.04
Ash, % | 3oma, % 1.03+0.01 1.04+0.02
gl}:i;gr’é:;!;:eec,xl;ncﬂl/e}ll(})l?)%lb, Kan/100r 118.63 120.20
Note:  *p<0.05; % ** p<0.01% (from this point onwad) IIpumevanue: *p<0,05; % **p<0,01, 3mech u ganee

PacuéT sHepreTMYECKOil [EHHOCTYU OMBITHBIX 00pa3s-
110B . Longissimus dorsi BBIABWJIL, 4TO KQ/IOPUITHOCTD MsICa
CBUHEI Tocie cTepuamsanuy Bbie Ha 1,57 kkan/100 r,
v 1,32% B cCpaBHEHUM C KOHTPOJIbHO IPYIIION, pasHu-
11a OKa3a/1achb CTATUCTUYECKU HE[OCTOBEPHOIL.

Omnpepnenenne pH msca gyepes 1 un 24 vyaca nocie y6os
II0Ka3aJI0, YTO MACO >KMBOTHBIX BCEX TPYII COOTBETCT-
BOBAJI0O HOpPMe, He OBUIO OOHApPYXXEHO HY OFHOM TYIIN
C TokaszaTeneM HMKe 5,60 u Bbilie 6,20 ef., TO €CTb C
npusHakamu DFD u PSE.

BrarocssispiBaromas CilocOOHOCTb CBUHMHBI MOJIOTIBIT-
HOI1 rpymmbl 6buta Bbie (60,10%), yem (56,00%) obpas-
LIOB MsCa KOHTPOJIbHOJ T'PYIIIbI, YTO CBUJETENbCTBYET O
XOPOILUX TEXHOMOTMYECKUX CBOMCTBax (He Hike 52,0%).
Ho ombiTHBIE 00pasiipl Msica ObIINM COYHEe, TaK KaK MMen
6oree HM3KIE IOTEPH TTPK TepMOOOpaboTKe (Tabmuma 4).

It was found that in m. Longissimus dorsi of the animals
from the experimental group, the dry matter content was
higher by 0.33%; protein by 0.27%; fat by 0.05%; and ash by
0.01% compared to the control group. However, in terms of
the moisture content in m. Longissimus dorsi, the animals
from the control group were superior to their counterparts
from the experimental group by 0.49% (Table 3).

The calculation of the energy value of the test samples
of m. L. dorsi revealed that meat caloricity of pigs after ster-
ilization was higher by 1.57 kcal / 100g, or 1.32% in compar-
ison with the control group; the difference was statistically
insignificant.

Determination of meat pH value after one hour and
24 hours after slaughter showed that meat of the animals
from all groups corresponded to the norm; there was no
carcasses with the value below 5.60 and higher than 6.20

Table 4 - Functional and technological characteristics of m. L. dorsi samples of the Duroc pigs at the age of 10 months (M + m;

n =10 in each group)

Tab6muia 4 - OyHKIMOHATbHO-T€XHONOTIYECKIIE XapaKTePUCTUKH UCCTIeTyeMbIX 00pa3uoB m. longissimus dorsi cBuHell HOPOIBI TIOPOK

B Bo3pacre 10 mecsne (M+m; B kaxgoii rpymie n =10)

MBC, in % to | BCC, % IICarcasses weight loss under cooling |
OTepU MACChI TYIIV MPU OX/TaK{eHIH
Group | [pynma pH: pHz4
muscle tissue | total moisture | kg [cx % ofthe carcass weight | % ot
MbIIIEYHO TKaHMI o01eii B1are 8 MaccChl TYIIN

ﬁ"“tml | 5.86 5.78 43.00+0.40 56.00+0.30 1.15 2.34

OHTPONBHAS
g"l’e"me“tal | 6.02 5.65 44.50+0.40 60.10+£0.30* 1.50 220

IbITHAS

Note:  *p<0.05; % ** p<0.01% (from this point onwad) IIpumevanue: *p<0,05; % **p<0,01, 3mech u ganee

ConepxaHne TpunrodaHna B Msce CTEPUIN30BAHHBIX
CBMHOK OBU/IO BbIIIe Ha — 18,36 Mr %, a KOIMYECTBO OKCH-
MIpONIMHA HIDKe — Ha 4,28 MT %. B pesynbraTe mponcxogut
ysenndenne KBII ¢ 3,88 B konTponbpHOI Tpymie, o 4,58
— B ITOIOTIBITHOJ TPYIIIIe )KMBOTHBIX (PUCYHOK 7).

CooTHOIIEHNEe TUCTUVH: apTMHUH: JTU3VH ABIAETCA
XapaKTepUCTUKOMN, MO3BONAILIENl KOCBEHHO CYOUTH O
Tojie MBILIIEYHON TKaH! B Tymle. ONTUMaNbHOE COOTHO-
IIeHMe COCTaBysAeT 2:3:6. Y ONBITHBIX 00pasIoB CBUHMI-
HBI 9TO COOTHOLIEHME NPUOIVKEHO K ONTUMAIBHOMY U
cocrasyser 2:2:3 (tabnuia 5).

PesynbraThl McCIefoBaHMii MOKa3amu, 4To B oOpas-
IJaX CBYHVHBI IIOJOIBITHO ¥ KOHTPO/ILHOI IPyI o01ee
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units, i.e. with the signs of DFD and PSE.

The moisture binding capacity of pork from the experi-
mental group was higher (60.10%) than that of the meat
samples from the control group (56.00%), which indicates
the good technological properties (not less than 52.0%).
However, the experimental meat samples were juicier,
since they had lower cook losses (Table 4).

The content of tryptophan in meat of the sterilized
pigs was higher by 18.36 mg% and the amount of hy-
droxyproline was lower by 4.28 mg%. As a result, there
was an increase in the protein quality indicator (PQI)
from 3.88 in the control group to 4.58 in the experimen-
tal group (Figure 7).
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Puc. 7 — ConepKaHye OKCUIIPO/INHA U TPUII-
TodaHa B MccegyeMbIx o0pasiax m. longis-
simus dorsi cBuHeit, Mr/%

Figure 7 - The content of hydroxyproline and
tryptophan in m. L. dorsi samples from pigs,
mg/%

Experiment | OnbIT

Table 5 - The ratio of histidine: arginine: lysine in m. L. dorsi pork, obtained from the Duroc animals at the age of 10 months (n =10) mg/100g
Ta6mimma 5 — CooTHOLIEHYe TYCTIAVH: APTVHIIH: TU3UH B CBUHIHE m. longissimus dorsi, 10Ty 4eHHOI OT >KVIBOTHBIX HOPOJBI TIOPOK B

Bo3pacre 10 mecsues (1=10), mr/100

Group | Histidine (His) | Arginine (Arg) | Lysine (Lys) | Ratio His: Arg:Lys |
Ipynmna Tuctupun (His) Aprunus (Arg) JTusun (Lys) CoorHomrenne His: Arg: Lys
Control | KontponsHas 1281.811 1301.407 1502.343 2:2:2,3
Experimental | OnbiTHas 1236.293 1265.128 1846.153 2:2:3

cofiep>kaHme aMUHOKUCTIOT Komebanoch ot 19160,405 no
19712,385 mr/100 r (tabnuua 6). B ombiTHBIX 0Opasiax
Mmsca copepxanne HAK 6p110 BhIe Ha 29,2 Mr/100 T
CheNOOHOI YacT NIPOAIyKTa, AM3NHa Ha — 343,81 mr/100 ¢
ChefOOHOII YaCTH IIPOAYKTA.

The ratio of histidine: arginine: lysine is the charac-
teristic that indirectly allows judging about the share of
muscle tissue in the carcass. The optimal ratio is 2: 3: 6. In
the experimental samples, this ratio approximated to the
optimal ratio and was 2: 2: 3 (Table 5).

Table 6 - The ratio of amino acids in pork from the control and experimental groups (m. Longissimus dorsi), mg /100
Taémuna 6 - CooTHOLIeHNe AaMIHOKIUCIIOT B CBMHITHE KOHTPOIBHOIL ¥ ONBITHON rpynn (m. longissimus dorsi), Mr/100 r

Amine acid)| Astumoxuciora « Control group | Experimental group |
OHTPO/IbHASA IPyIIa KoHTponbHas rpymnna
Benot, /1001 ExepoOmol mer npospira. 20,6403 202402
Essential amino acids (EAA) mg / 100 g of edible part of the product |
Hesamennmbie amunokucnorsl (HAK), mr/100 r crego6HOIT YacTy MpORyKTa
Isoleucine | V3zoneituun 629.898 671.329
Leucine | JTeityn 1792.127 1609.912
Lysine | Tusuu 1502.343 1846.153
Methionine | Metnonux 375.275 423.113
Phenylalanine | ®ennnanannu 605.179 640.354
Threonine | Tpeonun 1389.604 1058.022
Valine + cystine | Banun+uucrun 818.912 895.066
The sum of EAA | Cymma HAK 7113.338 7143.949
Non-essential amino acids (NEAA) mg / 100 g of edible part of the product |
3amennmbre ammHoKuCc1oThI (3AK), Mr/100 r chego6HOIT YacTH MPORYKTaA
Aspartic acid | Acnaprunosas xucinora 2402.235 2326.428
Serin | Cepun 1196.457 951.849
Glutamic acid | DryramuHoBas Kucinora 3852.399 3664.659
Glycine | Tnuuun 928.458 925.196
Alanine | Anannn 927.500 915.886
Histidine | Tuctuguu 1281.811 1236.293
Arginine | Aprusun 1301.407 1265.128
Proline | IIponuu 708.780 731.017
The sum of NEAA | Cymma 3AK 12599.047 12016.456
The sum of amino acids | Cymma aMiHOKuCIIoT 19712.385 19160.405
Amino acid index EAA / NEAA | Avunoxucrnorasni nupexc HAK/3AK 0.58 0.59
Amino acid index EAA / total amino acids |
AvunoxkucrnotHsii uugexkc HAK/o61ue aMiuHOKICTIOTHI 0.37 0.37




2016 | N?1 TEOPUSI U NPAKTUKA NEPEPAGOTKWU MSICA

B nccnenoBaHHBIX 00pasiiax CBMHMHBI aMUHOKUCTIOT-
ubiit magekc HAK/3AK (HAK - HesamMeHUMbBIe aMUHOKIIC-
notel, 3AK - 3aMeHMMble aMMHOKMCIOTHI), IIOKa3aTe/b
B cpepgneM cocrasun 0,58 - 0,59, a B o6pa3uax CBVHMHBI
KOHTPOJIbHOII 11 IOJOIIBITHOI TPYIII OH 6bU1 paBeH 0,37.

CyMMa aMMHOKIC/IOT B MsICe XKMBOTHBIX KOHTPOJIbHOI
rpymmne cocrasuna 19712,385 mr/100 1, a B MsIce >)KMBOTHBIX
IIOJONIBITHOM TPyl - 19160,405 mr/100 1, 6emox COLEPIKUT
BCe He3aMeHVIMble aMIHOKICTIOTBI B 0601X 06pasiiax Msica.

Msco CBMHOK IIOC/IE OBapMOIKTOMMM XapaKTe€pU3YeTCsA
JTyd1ert 6MO/IOTNYeCcKOll LIeHHOCThIO, TaK KaK B HeM COfiep-
SKUTCA 607IbIIe He3aMEHVIMbIX aMMHOKICIOT (Ha 6,6 - 18,63%)
10 CPaBHEHUIO C MSICOM KOHTPOJIbHBIX JKUBOTHBIX. Vccieno-
BaHJe II0Ka3alo: B 0Opasliax Msca KOHTPOJIBLHOV TPYIIIbI
comeprxanne HOKK (MypucTiHOBOI, TaTbMUTIHOBOI, Map-
rapyHOBOI, CTEapVHOBOL, ApaX/HOBOI) BbILIE IIOJ{OIIBITHON
- nosbiuteHHoe copepxanne HHYKK (omenHoBoL, mHOMe-
HOBOV, 911K0O3a[IIeHOBO1, APaXVJOHOBOI KVCTIOT).

B cBuHMHE OT >KMBOTHBIX KOHTPOJIBHOM I'PYIIIBI CO-
fep>xanoch 3HaunTenbHo 6onpie HXKK (prucyHok 8).

11% Control | Kontponb

N

40%

SFA
" I HXK

MUFA
I MHXK

PUFA
I MHXKK

49% /

The results of the experiments show that the total amino
acid content in the samples of pork from the experimen-
tal and control groups was in the range from 19160.405 to
19712.385 mg / 100 g (Table 6). In the experimental meat
samples, the content of the essential amino acids (EAA) was
higher by 29.2 mg / 100 g of the edible part of a product, the
content of lysine by 343.81 mg / 100 g of the edible part of a
product.

In the analyzed pork samples, the amino acid index
EAA/NEAA (EAA- essential amino acids, NEAA - non-
essential amino acids) on average was 0.58-0.59; in the pork
samples of the control and experimental groups it was 0.37.

The sum of amino acids in meat of the animals from the
control group was 19712.385 mg/100 g, in meat of the animals
from the experimental group it was 19160.405 mg/100 g. Pro-
tein contained all essential amino acids in both meat samples.

Meat of the sterilized pigs had a better biological
value as it contained more essential amino acids (by 6.6
- 18.63%) compared to the meat of the control animals.
The study showed that in the meat samples of the control

Experiment | OnbiT

14%.
N

36%

SFA
ZHXK

MUFA
2 MHXK

PUFA
ZMHXKK

50%/

Puc. 8 - CymmapHoe copiep>KaHue SXUPHBIX KUCTOT B CBUHMHE, % OT CYMMBI KMPHBIX KICTIOT
Figure 8 - The total content of fatty acids in pork, % of total fatty acids

JlaHHbIE THICTOTPAaMM CBUJETETbCTBYIOT O TOM, UTO B
00pasijax MOJONBITHON TPYIIIbI COREPKUTCS 3HAUNTE/Ib-
noe kommuectBo ITH)KK (nmuHONMEeBass m nmHOMEHOBAs
KJC/IOTBI), II0 COOTHOLIEHNIO w6/w3 Hambonee cbajan-
CHPOBAHO MCO >KMBOTHBIX OIIBITHONM TPyIIIbI — 8,7, % OT
CYMMBI KMPHBIX KUCTIOT (Tabmnua 7).

group, the content of SFA (myristic, palmitic, margaric,
stearic, arachidic acids) was higher; while an increased
content of MUFA (oleic, linoleic, eicosadienoic, arachi-
donic acids) was observed in the experimental group.

Pork from the animals of the control group contained
much more SFA (Figure 8).

Table 7 - The content of fatty acids in the test fat samples,% of the total fatty acids
Ta6muua 7 — CopepkaHiue XUPHBIX KMCIOT B MCCTIE[yeMbIX 00pa3nax >kupa, % OT CyMMBI JKMPHbBIX KUCTOT

Index | Ilokasarens Control group | Kontponsuas rpymnma Experimental group | OnbiTHas rpynna
MUFA/SFA | HHJKK/H)XK 1.50 1.80
Arachidonic acid | ApaxugoHoBas kucnora 0.10 0.14
w3 1.27 1.57
w6 9.66 13.66
w6/ w3 7.60 8.70

MUKpPOCTPYKTYpHBIE MCCIENOBAHVA CBVHMHBI IIOJ-
TBEPAM/IN, YTO OBAPMOIKTOMMA IOJIOKUTETBHO BINAET
Ha 00pa3oBaHle MBIIIEYHBIX BOJIOKOH, YBEIMYMBAETCS UX
IVIOTHOCTD U KOIMYeCTBO (prCyHOK 9, 10).

CremneHb pasBUTHUA COENMHNUTEIbHON TKAaHU B MbIIIIAX
CTEPUIM30BAHHBIX JKMBOTHBIX 3aMETHO HIDKE, Y€M y CBU-
Hell KOHTPOJIbHOJ TPyl (PUCYHOK 9, 10).

B cBMHMHE IOJONBITHOV TPYNIBI >XMBOTHBIX YBe-
JIMYMBAETCA  COJEPXKaHME MEXKMBIIIEYHON >KMPOBOII
TKaHU, IPEACTABIEHHOI pa3BETBIEHHONM CUCTEMOI C/I0EB
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The data of the histograms show that the samples of the
experimental group contain a significant amount of PUFA
(linoleic and linolenic acid); by the ratio of w6/w3 meat
of the animals in the experimental group is the most bal-
anced: 8.7% of the total fatty acids (Table 7).

The microstructural studies of pork confirmed that
ovariectomy had a positive effect on the formation of
muscle fibers, their density and quantity increased. The de-
gree of the connective tissue development in the muscles
of the sterilized animals is markedly lower than that of the
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JINTIOL[UTOB, MPENCTAB/ISAIONIENl KaK COBCEM TOHKME IIIa-
CTBI, TaK M JOCTaTOYHO MAacCCUBHBIE TPYIIIbI >KMPOBBIX
K/IeTOK (pUCyHOK 9, 10).

Pucynok 9 - Tlonepednbui
cpes (m. longissimus dorsi)
KOHTPO/bHBIX cBIHEIL. 00. 10X
Figure 9 - A cross section
of meat from the control

pigs

9TO cIOCOOCTBYET YBEIMYEHNIO IOV BHY TPYMBbIIIEY-
HOTO XIpa, KOTOPBII JIy4llle YCBaBaeTCsA OPTaHM3MOM.

BriBogbr

VccnepoBannsamm 6MOXMMIYECKIX [TOKa3aTeIelt B IIepu-
(hepudeckoit KpoBM CBMHOK KOHTPOJIBHOI M HOJOIIBITHON
TPYIII IOATBEPXK/jaeT JaHHbIe (8), YTO aKTMBAIVA JIOKa/Ib-
HBIX POCTOBBIX IIPOLIECCOB B MBILIEYHOI TKaHU B MOCTKa-
CTPalVOHHBII IIePUOT, CBsI3aHa C HApacTaHUeM COIep>KaHVs
VI®P-1. YcraHOB/IEHO, 4TO BemymuMy (DaKTOpaMy M3Me-
HEHUSI MSICHBIX ¥ OTKOPMOYHBIX CBOVICTB CBUHOK SIBUJICS
IIOIbeM MEeTA0OIMYECKON aKTVMBHOCTY MBIIIEYHON TKAHI
U JIUINHOTO OOMeHa. JKCIEePUMEHTHI TI0Ka3aiy, 4To Ka-
CTpaLVIAA CBUHOK IIPYBOAUT K 3HAYNTEIBHOMY Y/Ty4IICHIIO
CPeIHeCyTOYHOrO IIPUPOCTA, KOHBEPCUI KOPMa ¥ BCeX ITa-
paMeTpoB MBIIIEYHOI Macchl. JJaHHbBIe, TIOTy4eHHbIe aBTO-
paMu B 9TOM 3KCIIePUMEHTe, ITO3BOJLAIOT IIPENIIONaraTh, 4To
JIIIONIATIYECKAs AKTYBHOCTD He SABJIAETCA CYILIeCTBEHHBIM
(haKTOpOM IS pOCTOBOI aKTUBHOCTY (epMeHTOB (9).

Yeunenne Bripabotku VIOP-1, obmapaomero nHCymm-
HOIIOZOOHBIM JIeVICTBIEM, KOCBEHHO 110 HallleMy MHEHUIO,
CIIOCOOCTBYET aKTUBALMM Y CBUHOK ITOC/IE OBAPMOIKTOMUM
npotjeccos mpomudeparyn 1 audpepeHInpOBKI KIETOK.

OBaprosKTOMNsI, KaK IIOKa3aIy Hallly 9KCIePUMEHTHI,
CIIOCOOCTBYeT MHTEHCUPUKALMY MeTaboNMM4IecKoil ax-
TUBHOCTY MBILIEYHOI TKaHU ¥ JIUIUIHOTO OOMeHa U Ta-
KUM 00pa3oM IIOBBILIAET MUIIEBYIO [[EHHOCTb CBUHMHBIL.
JlocTmkeHMe pesy/bTaTa OCYIeCTB/AETCS 6e3 IpyMeHe-
HUS, QHTUOMOTUKOB U aHAOOMNIECKIUX [IPEapaToB.
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pigs from the control group (Figure 9, 10).

In pork of the experimental group, the intramuscular
fat tissue content increases being an extensive system of
lipocyte layers, represented as very thin layers, and quite
massive groups of fat cells (Figure 9, 10).

Pucynox 10 -
[Tomepeynslii cpes

(m. longissimus dorsi)
onbITHBIX cBuHeil. 06. 10x

Figurel0 - A cross
section of meat from the
experimental pigs

This contributes to an increase in the intramuscular fat
share, which is better absorbed by the organism.
Conclusion

The analysis of the biochemical parameters of the pe-
ripheral blood of the gilts confirm that activation of the local
growth processes in muscle tissue in the post-castration pe-
riod is associated with an increase in the content of IGF-1 (8).
It was found that the leading factors of change in the meat and
fattening properties of gilts were the rise in the metabolic ac-
tivity of muscle tissue and lipid metabolism. The experiments
showed that castration of gilts led to a significant improve-
ment of the average daily weight gain, feed conversion and all
parameters of muscle tissue. The data obtained by the authors
in this experiment suggest that lipolytic activity was not a sig-
nificant factor for growth activity of enzymes (9).

In our opinion, an increase in production of IGF-1,
which has insulin-like effect, indirectly facilitates activa-
tion of the cell proliferation and differentiation processes
in gilts after ovariectomy.

As our experiments have shown, ovariectomy contrib-
utes to intensification of the metabolic activity of muscle
tissue and lipid metabolism and enhances the nutritional
value of pork. The result is achieved without the use of an-
tibiotics and anabolic agents.
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