2018 | N22 TEOPUSI U NPAKTUKA NEPEPABOTKW MSICA

VIIK/ UDC: 636:4

DOI10.21323/2414-438X-2018-3-2-33-39

Opuzunanvnas HayuHas cmamos

B3AVMOCBA3b ME K1Y COOJEPJKAHUEM
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AHnnomauyus

C nomouypio asmomamusuposanHoli cucmemvl kaaccuduxauuu myw ceéuneti ynompassyxom AutoFOM o6pabomanvt noxa-
samenu 56 682 myut y6otinvix céuneti co cpedHeti maccoti mywiu 94,3 ke. Ilokazana macca u 8b1X00 MblULEUHOTE MKAHU U3 OC-
HOBHDIX 0MpPY606 6 myute. V3yuervl Koadduyuenmot KOPpenaUUU MeH0y MACCOTi U COOePIHcAHUEM MbIUEUHOL! IMKAHU 8 My ule
U 0CHOBHDIX (Npemuanvhvlx) ompybax (oxopox, wietika, nonamea, epyournka, kapbonam). Ilokasano, Kax ysenuuerue MAaccol
Kax002o U3 ompy60s énugerm Ha coOepiarue MulueuHoT mKanu 6 myuie 6 u ompybe. Hanpumep, ycmanosneno, 4mo npu
yeenuuenuy maccol 2pyounxu Ha 10 xe (¢ 6 0o 16 ke) npoyeHm 6vIX00a MbiuieuHOU MKaHU U3 myuwiu cHuxcaemcst na 3,3 % (c 54,5
00 51,8 %), umo cocmasuno npumeptio 0,33 % 1a 1 ke dononHumenvroeo seca epyounxu. Ipu ysenuuenuu maccol Kopetixu ¢ 4 00
14 e, 8vIX00 MblUIEUHOL MKAHY U3 MYWiU HA000pom yeenuuusncs na 11,6 %, m.e. 1,16 % 1a xaxoviii 00nonHUmMenvHbill K2 mac-
coL Kopetiku. IIpusedena cmoumocmo (6 a6COMIOMHBIX U OMHOCUIMENLHBIX eOUHULAX) OCHOBHbIX 0mpy006. [aHo 3akmodeHue
0 nepcneKmueax UCNoNb308AHUS NONYHEHHDIX 0AHHbIX NPl CO30AHUU CHEUUATTUSUPOSAHHOTI MEPMUHATLHOTE TUHUU C6UHeil,
XAPAKMeEPU3YIOU4eLCS NOBbIUEHHBIM COOEPHAHUEM MACCHL NPEMUATILHBLX OMPY606 6 mye.
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Abstract

With the help of the automated system for the classification of carcasses of pigs, AutoFOM ultrasound have been processed 56 682
carcasses of slaughter pigs with an average carcass weight of 94.3 kg. The mass and yield of muscle tissue from the main cuts in the
carcass is shown. Correlation coefficients between the mass and the content of muscle tissue in the carcass and the main (premium)
cuts (ham, neck, shoulder, belly, and loin) were studied. It is shown how the increase in the weight of each of the cuts affects the
content of muscle tissue in the carcass and in the cut. For example, it was found that when the weight of the belly is increased by
10 kg (from 6 to 16 kg), the percentage of muscle tissue from carcass is reduced by 3.3 % (from 54.5 to 51.8 %), which is approxi-
mately 0.33 % for 1 kg of additional weight of the belly. With an increase in the weight of the loin from 4 to 14 kg, the yield of muscle
tissue from the carcass on the contrary increased by 11.6 %, i.e. 1.16 % for each additional kg of loin weight. A value (in absolute and
relative units) of the main cuts is given. The conclusion is made about the prospects of using the obtained data in the creation of a

specialized terminal line of pigs, characterized by an increased content of weight of premium cuts in the carcass.

BBenenne

PasBurtme oOTeYeCTBEHHBIX CBMHOBOJYECKMX KOMIIA-
HMIA, @ TAKXKE IIPOEKTHI BBOJIA POM3BOJCTBEHHDIX MOLHO-
creit po 2020 roga mo3BOIAKT C YBEPEHHOCTHIO TOBOPUTD
O TIOJIOKMUTENIbHOM NMHAMUKE IIPOM3BONCTBA CBUHMHDI
B Poccun B cpegHecpo4yHOl nepcneKkTyBe. Bpicokas KOH-
KYPEHLIVA Ha PbIHKE CBUMHUHBI MEXIY OTEYECTBEHHBIMI
U 3apYOEKHBIMI ITPOM3BOUTE/LIMMI CIIOCOOCTBYET pasBu-
TUIO BEPTUKA/JIbHON MHTETPALMM Ha KPYIHBIX CBMHOKOM-

IIEKCaX, BK/IIOYAIOIeil COOCTBEHHBIN YOOIl 1 TepepaboT-
Ky >KMBOTHBIX. TeXHOJIOTM4eCKye IIPOLIeCChl OOBIIHCTBA
yOOIHBIX IPeANpUATUII IPefyCMaTPUBAIOT MOMTHYIO VI
YJaCTUYHYIO pasfenKy (06BajKy) TYIIM Ha OCHOBHBIE OTPY-
6a (mpemMmanbHble 4acTy), I09TOMY yBe/IMYeHNe X BBIXOA
(Maccel) B TyIlle TOBAPHOJ CBUHBY 00€CIIeUNT IIOBbILIEHVIE
peHTabebHOCTY IIPOM3BOJICTBA CBYHIHBI.

B nurepatype JAeTanbHO OMMCAaHBI KO3 UIVIEHTHI
HAC/IeAyeMOCTY ¥ KOPPEJIALVN C OCHOBHBIMMY Ce/TeKIVIOH-

ANA LUTUPOBAHUA: Masnos A.B., Pyab A.U., 3aHkeBuu M.A. B3auMoCBA3b MeXXAY COAEepP)XXaHMEM MbILLEYHON TKaHU B OCHOBHbIX oTpy6ax (npemu-
aAbHbIX YyacTaXx) U Tywe y60MHbIX cBUHEN. Teopus M npakTuka nepepabotku maca. 2018;3(2):33-39. DOI 10.21323/2414-

438X-2018-3-2-33-39
FOR CITATION:

Pavlov A.V., Rud A.l.,, Zankevich M.A. The correlation between lean meat percentage in primal cuts and total lean meat percentage

in carcass. Theory and practice of meat processing. 2018;3(2): 33-39. (In Russ.). DOl 10.21323/2414-438X-2018-3-2-33-39



THEORY AND PRACTICE OF MEAT PROCESSING N22 | 2018

HBIMM IIPU3HAKAMI TOJIIMHBI MINNKA B PA3/IMYHBIX TOHO-
rpaduyeckux TouKax peructpannn [1,2], TOMUIMHBL JINH-
HellIllell MBIIIIbI CIIMHBI ¥ BBIXOAA MBIIICYHON TKaHU U3
Tymy. OrpaHn4eHHOe KOMMYeCTBO MyOIMKaluil B OTe-
YeCTBEHHOI M 3apyOeXXHOJI IedaTy IOCBAILIEHO M3yde-
HUIO HaC/IeAYeMOCTI U KOPPe/IALI MeXAY co60i MacChl
TYLIN U COfiep>KaHMeM MBILIEYHOI TKaH) B OCHOBHBIX OT-
pybax: meiike, KapOOHaTe, OKOPOKe, JIONIATKe ¥ TPYAHKe.
Hanpumep, npu usydeHun ocoOeHHOCTeNl MOepUiicKoi
HIOPOJibl CBMHEN MICIAaHCKMMM YY€HBIMY YCTAaHOBJIEHDI BbI-
COKUe 3HaYeHNA K03 PUIMEHTOB HAaCTIelyeMOCTI OCHOB-
HBIX OTPY0OOB (IpeMmanbHbIX YacTeyt) Tyum: h* = 0,38-
0,43; k09 PULNEHTbI KOpperALuN MeXAy OCHOBHBIMMI
oTpyb6aMu >KUBOTHBIX 3TOJ IMOPOJbI I CPeHECYTOYHBIM
IIPMPOCTOM >KMBOJ Macchl HAX0HATCA B MHTepBane 0,49-
0,74 [3,4].

AMEpUKAaHCKMMU yYeHBIMM B YHUBEpCUTETE IITaTa
AJioBa yCTaHOBJIEHA BBICOKAs IIONOXUTE/IbHAsA KOppe-
IS MacChl TPYAMHKY C TOMyHOI mnuka (0,52), mpu
OTPULATE/ILHON KOppe/lsluUy 5TOrO NMpU3HAKA C Mac-
coit kap6onara (-0,54), a Tak)Xe BBICOKME 3HAYEHUS
K03(GUINEHTOB HACIeAYeMOCTU TpeX IpeMUaTbHBIX
vacreil: okopoka (0,60), kap6onara (0,61) n rpyauHKN
(0,66) [5].

[Tpn nsydeHun QppaHIy3CKUMU yYeHBIMU [6] reHe-
TUYECKUX KOPPENALMIl MEX/Y MIMHON TYLIM, TOMLIM-
HOJI LINNKA, ITYOMHOM AJIVMHHeNIIel MBILIIBI CIVHBI
VI MacCoil OCHOBHBIX IIpEMMAJIbHBIX YacTeil y OTLOB-
cKoro Tuma GpaHIy3CKOV KPYITHOI 6e/10il TOPOJbI CBU-
Hell h? maccel kap6onara cocrasun 0,43; momarku 0,23
u rpypunku 0,35.

Y4uUTBIBasA CYyLECTBEHHYI0 Pa3HUIY B CTOMMOCTH OC-
HOBHBIX OTPY06O0B, a TAKXKe UX JOCTATOYHO BBICOKVIE KOI(-
(UIVIEHTBI HAC/IEAYEMOCTY ¥ KOPPEIALMY IPYT C IPYTOM,
aKTYya/IbHBIM ABJIAETCSI BOIPOC CO3[aHMA CHEeLMaIN3U-
POBAHHOV TEPMIHAIbHOV JIMHNUM CBUHEN, XapaKTepusy-
I0II[elics TIOBBIIIEHHBIM COfiepKaHeM MacChl IIpeMIUaib-
HBIX OTpy6OB B Tyue. [IMoHepaMu B 9TOM HaIpaB/IeHUN
CTaM TPOM3BOACTBeHHass Kommauus Triumph Foods
(CIIIA) n renetnyeckas komnanus PIC, koTopsie coBMec-
THO padpabotamu u ¢ 2008 roga peann3oBai Crelyaib-
HYIO0 IVIEMEHHYI0 IIPOrpaMMY II0 CO3/IaHUIO CIIeIVIaIN3M-
POBAHHO TE€PMUHA/IBHONM JIVHUM CBVHEN, MOTy4MBUIEN
HasBaHue TR-4. OcHoBanHasa B 1974 rofy, KOMIaHuUsA
Triumph Foods B HacTOsImMit MOMEHT 3aHMMAaeT BTOPOe
mecto B CIIIA, nocne kommmanun Smithfield Foods, o xo-
NNYeCTBY CBMHOMATOK, KOTOpOe B HACTOsIIee BpeMs IIpe-
BoimaeT 380000 romos.

B cucreme KoMmaHmMum Ha MIACOKOMOMHaTe IIpemyc-
MoTpeHa o6Banka or 70 o 100 % mpeMuanbHBIX YacTel
TyHM: KapboHaTa, OKOPOKA, IPYAVIHKY U TI€PeJHEr0 OKO-
pOKa. 3a ceMb JIeT COBMECTHOI pabOThI yAAIOCh IOCTUYb
IIOCTABJIEHHBIX 33/ja4 U YBE/IMYUTb MAcCy OCHOBHBIX OT-
py60B: KapOoHaTa, IPYAUHKA U IIepeHEr0 OKOPOKa, YTO
B KOHEYHOM HTOre II03BON/IO CYIIeCTBEHHO YBEINYMUTD
TOXOMBI IPeIIPUATIS.
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Marepuanbl u MeTOAbI

VccnemoBannsaA 1o M3y4eHNIO B3aMIMOCBA3Y MeX/Ly CO-
Jiep>KaHMeM MBIIIeYHOI TKaH) B OCHOBHBIX OTpy6ax (1pe-
MMa/IbHBIX YaCTAX) U TYyLIe YOOIHBIX CBUHEI IIPOBEIEHbI
Ha 6OJTHe OJTHOTO 13 KPYIIHBIX ITPOM3BOAUTE/IEN CBYHIHBDI
B Poccun. [lannble 114 aHanmsa 1o Macce OCHOBHBIX OT-
py60B COOpaHbI C TOMOIIBIO ITOTHOCTBIO ABTOMATU3YPO-
BAaHHOIl CHCTeMbI K/IacCUPMKALMU TYII CBUHEN C IIOMO-
mpio yabrpasByka AutoFOM (Automatic Fat-o-meat'er)
(mpousBoactBo kommauuu Carometec, Tauus) [7]. B 06-
paboTke ObIIN MCIIONIB30BAHbI IOKA3aTeMN OT 56 682 TymI
yOOIIHBIX CBUHEI CO CpefHelt Maccort Tymn 94,3 kr. Tyum
IPOXOAAT Yepe3 IOMYKPYIVIBI KOHTYP C IIeCTHA/IIAThIO
YIbTPa3ByKOBBIMU AaTunkaMu. OTpakeHHbIe OT MbIIIeY-
HOJ, >KMPOBOJM M KOCTHOM TKaHEJ CHUTHA/Ibl JaTYMKOB
¢dbopMmpoBanu TpexMepHOe 1300paXKeHNe, aHa/IN3 KOTO-
pOro IO3BOJIAN ONpeNeNnTb NPOLEHT BbIXOAA MACa, BeC
VIN BBIXOJ] COCTaBHBIX YacTell Ty (OKOpPOK, (puteiiHas
YaCTb, JIONATKA, PYAMHKA B KT 1 %).

Pesynprarsl u 06CyxeHne

Macca 1 BBIXOJ] MBIIIEYHOII TKaHM 13 OCHOBHBIX OTPY-
60B pacnpepeMInch crenyooimum obpasom (Taos. 1).

Ta6numa 1. Macca 11 BBIXOJ, MBIIIEYHOM TKaHM
U3 OCHOBHBIX OTPY0OB B TyIIe

HaumenoBanme Bpixoj MbInIeYHOI
Macca, Kr N
oTpyba TKaHM, %

Ilerika 5,05 —

JIomaTka 10,05 58,84
Kopeiika 9,52 61,55
Ipysunka 11,14 53,07
Oxopok 17,62 70,00

Haub6onpuryio Maccy 1 cofepKaHye MBIIIEYHOI TKaHI
UMeeT OKOPOK, KaK OfMH U3 OCHOBHBIX OTPYOOB TYIIM.
Crnepyroomas Mo Macce Iocjae OKOpOKa TPYAMHKa MMeeT
CaMblil HU3KUI IMOKasaTelb BBIXOIA MBIIIEYHON TKaHU
(Tabn. 1). [lefika ABnIsAETCA CaMbIM MaJIOBECHBIM, HO Ca-
MBIM JOPOTOCTOAIIVMM OTPYOOM M3-3a ee MONY/IAPHOCTI
cpeny HaceneHusA Poccuy; m3MmepeHusA copep>KaHUsS Mbl-
IIIEYHOJ TKaHM B IIeliKe B KOMIIAHUM He IIPOU3BOAUTCS.
BrIAB/IEHBI KOPPENALMOHHBIE CBA3Y MEXIY MAcCOil Ipy-
AMHKN (KT), COflep>)KaHyieM MbIIIeYHO TKaHu B TyuIe (%)
u rpypuHke (Ta6. 2).

[Tpn yBenmuenun maccel rpyguuku Ha 10 xr (¢ 6 mo
16 Kr) IPOLIEHT BBIXOZIa MBIIIEYHON TKaH) U3 TYLIN CHY-
3wics Ha 3,3% (c 54,5 o 51,8 %), 4TO cOCTaBMJIO IpUMep-
HO 0,33 % Ha 1 XTI JOIIOIHUTEIBHOIO Beca IpyAuHKu. Ilpn
3TOM COfiep>KaHMe MBIIIEYHOI TKaHU B TPYAMHKE CHU3MU-
J10Ch Ha 2,7 % nnm Ha 0,27 % Ha Ka>KIbIii JOIIOIHUTETbHbIN
KT yBeJIM4eHMs e€ Macchl. [loryuyeHHble JaHHbBIE TOKa3bl-
BAIOT OTPULIATETIbHYIO KOPPELALNIO MEXAY Maccoil Ipy-
AVHKY ¥ BBIXOZIOM MBIIIEYHOI TKaHY 13 TYIIN Y TPYANH-
K11, KaK OfIHOTO 13 OCHOBHBIX OTPy0OB TYIIIL.
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Ta6muua 2. KoppensaiyonHpie B3auMOCBA3M MEXTY MaCCOil
rpyauHKY (KT) M BBIXOOM MbIIIeYHOI TKauu u3 Ty (%)
u rpypuHKu (%)

Bpixoj MbIIIEYHOI TKaH, %
Macca rpygyHKu, KT

U3 TYIIN U3 IPYAMHKM
6,0 58,2 54,5
6,5 58,1 54,3
7,0 57,9 54,2
7,5 57,7 54,1
8,0 57,6 53,9
8,5 57,4 53,8
9,0 57,3 53,7
) 57,1 53,5
10,0 56,9 53,4
10,5 56,8 53,2
11,0 56,6 53,1
11,5 56,4 53,0
12,0 56,3 52,8
12,5 56,1 52,7
13,0 55,9 52,6
13,5 55,8 52,4
14,0 55,6 52,3
14,5 55,5 52,2
15,0 55,3 52,0
15,5 55,1 51,9
16,0 55,0 51,8

AHanm3 Macchl KOpEKM M OKOPOKa BO B3aMMOCBSI3U
C cofiep>KaHNeM B HUX MBIIIEYHOI TKAHM, & TAK)Ke BBIXO-
JIOM MBIIIEYHOI TKAHU U3 TYIIY TIO3BOJINT BBISIBUTD BBI-
COKYIO TIOJIOXKIUTENbHYI0 KOPPEIALIIO MEX/Y 9TUMI HPH-
sgakamu (Ta6s. 3 u Tabm. 4).

Ta6muma 3. B3anMocBA3b MeX[y Maccoil KOpeiiki 1 BBIXOTOM
MBIIIECYHOM TKAH!U U3 TYIIN M KOPEKK

. Boixo MpIIIeYHOI TKaH, %
Macca Kopeiiku, Kr

M3 TYIIN 13 KOpeiKu
4,0 50,2 49,4
4,5 50,7 50,5
5,0 51,3 51,6
55 51,9 52,7
6,0 52,5 53,8
6,5 53,1 54,9
7,0 53,6 56,0
7,5 54,2 57,1
8,0 54,8 58,2
8,5 55,4 59,3
9,0 56,0 60,4
9,5 56,5 61,5
10,0 57,1 62,6
10,5 57,7 63,7
11,0 58,3 64,8
11,5 58,9 65,9
12,0 59,4 67,0
12,5 60,0 68,1
13,0 60,6 69,2
13,5 61,2 70,3
14,0 61,8 71,4
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Ta6muua 4. CooTHOLIEHIE CTOMMOCTH ¥ MACChI OCHOBHBIX
orpy6oB B Tyie (cp. Bec Tymu — 95,7 Kr; B ienax 2016 roga)

43

A a B a X
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HaumenoBanue < < g 2 § § § §
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Ipyaunka 11,152 20,78 225 2509,2 16,86
JlomaTka 6\ 10,136 18,89 270 2736,7 18,39
Ileiika 5,089 9,48 361 1837,1 12,35
Kopeiika 9,627 17,94 293 2820,7 18,95
OKopok 6\ 17,653 32,90 282 4978,2 33,45
NTOro 53,657 100 1431 14881,9 100,00

IIpn yBemmdenny Macchl KOpelKu ¢ 4 1o 14 Kr, BBIXOR,
MBIILIEYHOV TKaHU M3 TyLIu yBernunnca Ha 11,6 %, t.e. 1,16 %
Ha Ka>K/IbIVI JOIIO/IHUTE/IbHBIN KI' MaCChl KOPEVIKIL; TP 9TOM
COfIep’KaHNe B KOPelKe MBIIIEYHON TKaHV YBEINYMBaIOCh
emle 6osIee CYIeCTBEHHO B CPAaBHEHUM C BBIXOIOM MBbIIIIeY-
HOI TKaHU U3 TYILN, I COCTaBUTIO 2,2 %/KT KOpeVKIL.

IIpn macce okopoka 10 Kr u cofiep>KaHuUM B HEM MbI-
LIeYHON TKaHU 67,7 %, CpeJHII1 BBIXOJ, MBIIIEYHON TKAaHA
u3 Tymn coctaBun 53,1%. Ilpu yBennyenum mMaccobl OKO-
PpOKa 110 24 KT 9T II0Ka3aTeIu BbIPOC/IN COOTBETCTBEHHO
1o 71,9 n 59,4 %.

OO6muit BBIXOJ, MBILIEYHON TKAaHV M3 TYIIN C YBe/IN-
YeHMEM MacChl OKOpOKa Ha 14 Kr BbIpoC Ha 6,3 %, wm
0,45 %/1 Kr Maccpl oKopoka. [Ipu yBenndeHnn Macchbl 0Ko-
poKa Ha 14 Kr cofiep>KaHMe MbIIIEYHO TKaHM B OKOPOKe
yBEIMYMIOCh B cpefHeM Ha 4,3 % v 0,31 % Ha KaXK7blii
JIOTIOJTHUTEIBHBIN KI' Macchl okopoka (Puc. 1).
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Puc. 1. Bzanmocss3p MEXnpy Maccoi OKOpOKa U BbIXOIOM MbIIIIEY-
HOJI TKAQHIL: @) — W3 Tyly; 6) — 113 0KOpOKa
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YcraHoB/eHbI BbICOKME KO3 uUIeHTbI KOppenam
MEXJY COflep)KaHMeM MBIIIEYHOI TKaHU B TYIIIe U OCHOB-
HBIX oTpybax: nomatku (0,81), rpymuuku (0,82), okopoka
(0,90) n xopeiixu (0,89), a TaKKe MEXAY COfep>KaHUEM
MBIIIEYHOII TKaHY B TYIIE I MaCCOI TAKMX OCHOBHBIX OT-
pyboB, kak 6eckocTHas nonarka (0,51) u kopeiika (0,41).
KoaduipmeHTsl KOppensaumm Mexjgy Maccoil ILIeyKu
U OKOPOKa OBbUIM He TaKMMY BBICOKMMM 1 cocTaBun 0,33
un 0,24 COOTBETCTBEHHO. YCTAaHOBJIEHa HM3Kas OTpuUlia-
Te/IbHAsl KOPPEeIALUA MEeX/Y MacCOil TPYANHKY U COfiep-
JKaHMeM MBIIIeYHO TKaHM B Tymie (- 0,1); koppermauys
MeX/y TOMIIMHO IIMKa (MM) ¥ Maccoi TPyANHKH [IOTI0-
sxurenbHad (r = 0,28).

JsydyeHa Macca OCHOBHBIX OTPyOOB B Tylle B KT
U B IIPOLIEHTHOM OTHOIIEHUY K OOIell Macce OCHOBHBIX
oTpy60B (1pu cpenHert Macce Tymu 95,7 Kr), a TaK>Ke UX
CTOMMOCTD B PyO/IAX ¥ IIPOLIEHTHOM OTHOILIEHNUM K 0611l
CTOMMOCTH BCeX OCHOBHBIX 0Tpy60B B TymIe (Ta6. 4).

MakcuManbHyl0 CTOMMOCTb 1 KI MMeeT mIeiika —
361 py6. OmHako, TaHHBIN OTPYO MMeeT TakKe M MMHM-
MaJIbHYI0 Maccy — 5,089 kr mmm 9,5% or o6111ei1 Macchl
BCEX OCHOBHBIX OTPYOOB B TylIe. MaKCUMa/bHYIO [JOMTIO
B Tyllle B KWIOTPAMMax M B IPOLEHTHOM OTHOIIEHUN
K Macce BCeX OCHOBHBIX OTPYOOB mMeeT OKOpoK (17,7 kr
1 32,9 %). ITo cTonmMocTy 3a 1 KT OKOPOK 3aHMMaeT TpeTbe
MeCTO, IIIb HEMHOTO YCTYIIasi KoperiKe, OfHaKO 3TOT OT-
pyb MMeeT MaKCUMaJIbHBIIl Y/IeNbHBIN BeC B 00IieM Bece
OCHOBHBIX OTPY0OB TyIIN, 1, COOTBETCTBEHHO, CaMyIO
BBICOKYIO Y€/IbHYI0 CTOUMOCTD B %.

YdauTbiBag OnMusKue IO 3HA4YeHUAM KO3(UIMeHThI
KOPPeJLALI MEXY BeCOM LIEVKM U OKOPOKa C COfepKa-

Introduction

The development of domestic pig-breeding companies,
as well as the projects of commissioning of production fa-
cilities until 2020 allow us to speak with confidence about
the positive dynamics of pork production in Russia in the
medium term. High competition in the pork market be-
tween domestic and foreign producers contributes to the
development of vertical integration in large pig complexes,
including own slaughter and processing of animals. Tech-
nological processes of the majority of the slaughter com-
panies provide full or partial cutting (trimming) on the
primal cuts, so the increase in their output (mass) in the
carcass market swine will improve the profitability of pork
production.

The literature describes in details the coeflicients of
heritability and correlation with the main selection char-
acteristics of the thickness of the fat in various topographic
points of registration [1,2], the depth of the longest back
muscle and the lean meat percentage from the carcass. A
limited number of publications in the domestic and foreign
press is devoted to the study of the heritability and corre-
lation between the mass of the carcass and the content of
lean meat percentage in the primal cuts: neck, loin, ham,
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HJIeM MBIIIEYHOI! TKaHM B TyIlle, HeOOXOAVIM TIATe/TbHBIN
aHaJIN3 JaHHBIX [lepef] IPMHATHEM PellleHNs O TOM, KaKoit
U3 3THX [IBYX OCHOBHBIX OTPY0OOB Oy/ieT IMeTb IIepBOCTe-
IIEHHOE 3Ha4YeHMe B CTPYKTYpe CENEKIIIOHHOTO MHJEKCa
TePMMUHATbHON TMHUN.

[pynunka 3aHMMaeT IOCIENHEE MECTO B CTPYKType
CTOMMOCTY BCEX OCHOBHBIX OTPy6OB. YunThiBas crmadyro
OTPULIATE/IbHYI0 KOPPEIALIMI0O MEX/Yy MAccoll TPYAMHKA
U cofiepKaHMeM MBIIIeYHO} TKaHU B TYIE, Mbl CYMTaeM
HepallMOHabHbIM IIPOBEJieHNEe CeeKINM Ha yBenudeHue
MacChl 9TOTO OTpy6a. YBeNnuueHne Macchl B TYyLIE IIe¥i-
KI1, KOPeKM, OKOPOKa 1 6€CKOCTHOI JIOTATKY IPUBEeT
OJHOBPEMEHHO K YBEIMYEHUIO COJlep>KaHM: MBbIIIEYHOI!
TKaH!U B TylIe (3a CYeT BBICOKMX K03 UIMEHTOB KOp-
penAnuy MeXAy STYMMU IpPU3HAKaMM) MU KOCBEHHOM
HO/IOKUTETLHOM BIVAHUM Ha YBeIMYEHME COflep>KaHus
MBIIIEYHOI TKaHU B TPYAMHKE.

BriBoabr

Pe3ynbraThl NPOBEJIEHHBIX MCCIENOBAHUII U pacde-
TOB CBUJETENbCTBYIOT O BBICOKOJ B3aMIMOCBS3Y MEXIY
OCHOBHBIMU yOOIHBIMIU XapaKTePUCTUKAMM TYILN, @ TaK-
JKe CYIeCTBEHHOM BIIVISTHIMM MAacChl ¥ BBIXOJIa MbIILIETHOI
TKaH!U 13 OCHOBHBIX OTPYOOB TYILIM Ha 9KOHOMUYECKYIO
3G deKTUBHOCTD pabOThl CBMHOBOAYECKOTO IIPERTPUs-
Tys1. Heo6X01MO y4nTHIBAaTh ONIMCAHHBIE BbIIIIE B3aUMOC-
BA3Y IIPM KOHCTPYMPOBAHUM CENEKIVIOHHBIX MHJEKCOB
Pas/IMYHON CTPYKTYPBI B paMKaX CO3JjaHNsA MaKCYMa/IbHO
3¢bdexTMBHOI MOmenu MpyU MPOBENEHUN CeTeKLUN Tep-
MIHAIbHOM (OTIIOBCKOJ) MMHNMM HA yBeIMYeHNe MacChl
OCHOBHBIX OTPy0OB B Ty1II€.

shoulder and belly. For example, in the study of the charac-
teristics of the Iberian breed of pigs Spanish scientists have
established high values of the coeflicients of heritability of
the primal cuts (premium parts) carcasses: h2 = 0.38-0.43;
correlation coefficients between the primal cuts of animals
of this breed and the average daily gain of live weight are in
the range between 0.49-0.74 [3,4].

American scientists at the University of Iowa estab-
lished a high positive correlation of the mass of the belly
with the thickness of the fat (0.52), with a negative correla-
tion of this characteristic with the mass of loin (-0.54), as
well as high values of the inheritance coeflicients of three
primal cuts: ham (0.60), loin (0.61) and belly (0.66) [5].

In the study of French scientists [6] genetic correlations
between the length of the carcass, thickness of fat, depth of
the longest back muscle and the mass of the the primal cuts
in the father type of the French large white breed of H2
pigs, the weight of loin was 0.43; the shoulder blades were
0.23 and the belly was 0.35.

Given the significant difference in the cost of the primal
cuts, as well as their rather high coefficients of heritability
and correlation with each other, it is important to create a
specialized terminal line of pigs, characterized by a high
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content of the mass of primal cuts in the carcass. The pio-
neers in this direction were the production company Tri-
umph Foods (USA) and the genetic company PIC, which
jointly developed and since 2008 implemented a special
breeding program for the creation of a specialized termi-
nal line of pigs, called TR-4. Founded in 1974, Triumph
Foods is currently ranked second in the United States, after
Smithfield Foods, in terms of the number of sows, which
currently exceeds 380,000 heads.

The company’s system at the meat processing plant pro-
vides for boning from 70 to 100 % of the primal parts of the
carcass: loin, ham, belly and front ham. During the seven
years of joint work it was possible to achieve the objectives
and increase the mass of the primal cuts: loin, belly and
front ham, which ultimately allowed to significantly in-
crease the income of the enterprise.

Material and methods

Studies of the relationship between the content of LEAN
MEAT PERCENTAGE in the primal cuts and carcass of
slaughter pigs were carried out at the slaughter of one of
the largest pork producers in Russia. Data for analysis by
mass of the primal cuts are collected within 30 days with
the help of a fully automated classification system for pig
carcasses with the AutoFOM ultrasound (Automatic Fat-
omeater) (trade company Carometec, Denmark) [7]. In
the treatment were used indicators from 56 682 carcasses
of slaughter pigs with an average carcass weight of 94.3 kg.
Carcasses pass through a semicircular circuit with sixteen
ultrasonic sensors. The signals of sensors reflected from
muscle, fat and bone tissue formed a three-dimensional
image, the analysis of which allowed to determine the per-
centage of meat output, the weight or yield of the compo-
nents of the carcass (ham, loin, shoulder blade, belly in kg
or %).

Results and discussion

The results of the research and their discussion: the
mass and output of LEAN MEAT PERCENTAGE from the
primal were distributed as follows (Table 1).

Table 1. Mass and lean meat percentage from the primal cuts
in carcasses

The name of the cut Mass, kg Lean meatﬂ
percentage,%
Neck 5.05 —
Shoulder 10.05 58.84
Loin 9.52 61.55
Belly 11.14 53.07
Ham 17.62 70.00

The greatest weight and content of muscle tissue is ham,
as one of the main cuts of carcass. The next by mass after
the ham is belly, has the lowest rate of lean meat percentage
(Table 1). The neck is the smallest, but the most expensive
cut because of its popularity among the population of Rus-
sia; measurement of the content of lean meat percentage
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in the neck of the company is not made. Correlations be-
tween weight of bell (kg), content of lean meat percentage
in carcass (%) and belly were revealed (Table 2).

Table 2. Correlations between weight of belly (kg) and yield of
lean meat percent-age from carcass (%) and belly (%)

Lean meat percentage,%

Mass of the belly, kg From the carcass From the belly
6.0 58.2 54.5
6.5 58.1 54.3
7.0 57.9 54.2
7.5 57.7 54.1
8.0 57.6 53.9
8.5 57.4 53.8
9.0 57.3 53.7
9.5 57.1 53.5
10.0 56.9 53.4
10.5 56.8 53.2
11.0 56.6 53.1
11.5 56.4 53.0
12.0 56.3 52.8
12.5 56.1 52.7
13.0 55.9 52.6
13.5 55.8 52.4
14.0 55.6 52.3
14.5 55.5 52.2
15.0 55.3 52.0
15.5 55.1 51.9
16.0 55.0 51.8

With an increase in the mass of the belly on 10 kg
(from 6 to 16 kg), the percentage lean meat from the car-
cass decreased by 3.3% (from 54.5 to 51.8 %), which was
about 0.33% per 1 kg of additional weight of the belly. At
the same time, the content of lean meat percentage in the
belly decreased by 2.7% or 0.27 % for each additional kg
of increase in its mass. The data obtained prove a negative
correlation between the mass of the belly and the lean meat
percentage from the carcass and belly, as one of the primal
cuts of the carcass.

Analysis of the mass of the loin and ham in relation
to the content of lean meat percentage in them, as well as
the lean meat percentage from the carcass revealed a high
positive correlation between these characteristics (Tables 3
and 4).

With an increase in the mass of the loin from 4 to 14 kg,
the output of lean meat percentage from the carcass in-
creased by 11.6 %, i.e. 1.16 % for each additional kg of the
loin weight; the content in the loin of lean meat percent-
age increased even more significantly in comparison with
the output of lean meat percentage from the carcass, and
amounted to 2.2 %/kg of the loin.

With a weight of 10 kg of ham and a lean meat percent-
age content of 67.7 %, the average yield of muscle tissue
from the carcass was 53.1%. With an increase in the weight
of the ham to 24 kg, these figures increased to 71.9 and
59.4 %, respectively.
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Table 3. The relationship between the mass of the loin and the
lean meat percent-age from the carcass and loin

) Lean meat percentag,%
Mass of the loin, kg From the carcass From the loin
4.0 50.2 49.4
4.5 50.7 50.5
5.0 51.3 51.6
5.5 51.9 52.7
6.0 52.5 53.8
6.5 53.1 54.9
7.0 53.6 56.0
7.5 54.2 57.1
8.0 54.8 58.2
8.5 55.4 59.3
9.0 56.0 60.4
9.5 56.5 61.5
10.0 57.1 62.6
10.5 57.7 63.7
11.0 58.3 64.8
11.5 58.9 65.9
12.0 59.4 67.0
12.5 60.0 68.1
13.0 60.6 69.2
13.5 61.2 70.3
14.0 61.8 71.4

Table 4. Ratio of cost and mass of the primal cuts in the carcass
(i.e., mass — of 95.7 kg; the price of 2016)

oh .

Name ¥ oe g pE e

= = B OE OE

Belly 11.152  20.78 225 2509.2 16.86
Boneless shoulder 10.136  18.89 270  2736.7 18.39
Neck 5.089 9.48 361 1837.1 12.35
Loin 9.627 17.94 293 2820.7 18.95
Boneless ham 17.653 32.90 282 4978.2  33.45
Total 53.657 100 1431 14881.9 100.00

The total yield of lean meat percentage from the carcass
with an increase in the mass of the ham on 14 kg increased
by 6.3 %, or 0.45 %/1 kg of ham weight. With an increase in
the weight of the ham on 14 kg, the content of lean meat
percentage in the ham increased by an average of 4.3 % or
0.31% for each additional kg of ham weight (Figure 1).

High correlation coefficients between the content of
lean meat percentage in the carcass and the primal cuts:
shoulder (0.81), belly (0.82), ham (0.90) and loin (0.89), as
well as be-tween the content of lean meat percentage in
the carcass and the mass of such primal cuts as boneless
shoulder (0.51) and loin (0.41). The correlation coefficients
between the mass of the neck and ham were not so high
and were 0.33 and 0.24, respectively. A low negative cor-
relation between the mass of the belly and the content of
lean meat percentage in the carcass (- 0.1) was established;
the correlation between the thickness of the fat (mm) and
the weight of the belly is positive (r = 0.28).
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Fig. 1. The Relationship between the weight of the ham and the lean
meat percentage: a) — from the carcass; b) — from the ham

The weight of the main cuts in carcass in kg and as a
percentage of the total mass of the primal cuts (with an
average carcass weight of 95.7 kg), as well as their cost in
rubles and as a percentage of the total cost of all the primal
cuts in carcass (Table 4).

The neck has a maximum cost of 1 kg -361 rubles. How-
ever, this cut also has a minimum weight — 5,089 kg or
9.5% of the total weight of all primal cuts in the carcass.
The maximum share in carcass in kilograms and percent-
age to the mass of all the primal cuts is ham (17.7 kg and
32.9%). The ham takes third place with cost of 1 kg, only
slightly inferior to the loin, but this cut has the maximum
share in the total weight of the primal cuts of carcasses,
and, accordingly, the highest specific cost in %.

Given the close value of the correlation coefficients be-
tween the weight of the neck and ham with the content of
lean meat percentage in the carcass, a thorough analysis
of the data before deciding which of these two primal cuts
will be of paramount importance in the structure of the
breeding index of the terminal line.

Belly occupies the last place in the cost structure of all
major cuts. Given the weak negative correlation between
the mass of the belly and the content of lean meat per-
centage in the carcass, we consider it irrational to conduct
selection to increase the mass of this cut. The increase of
mass in the carcass of the neck, loin, ham and boneless
shoulder blade will at the same time to increase the content
of muscle in the carcass (due to the high correlation coef-
ficients between these characteristics), the indirect positive
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impact on the increase in the content of lean meat percent-
age in the belly.

Conclusion

The results of studies and calculations show a high
relationship between the main characteristics of carcass
slaughter, as well as a significant impact of mass and

muscle tissue from the primal carcass cuts on the eco-
nomic efliciency of the pig enterprise. It is necessary to
take into account the above relationships in the design
of breeding indices of different structures in the creation
of the most effective model for the selection of terminal
(paternal) line to increase the mass of the primal cuts in
the carcass.
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