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STUDY OF THE PROCESS OF SHRINKAGE OF CATTLE
AND SMALL CATTLE MEAT DURING STORAGE

Abstract. The shrinkage is the loss of the product mass due to the complete or partial evaporation of the
moisture contained in it. The amount of shrinkage shows not only damage, but also is a significant physical cha-
racteristic related to the quality of the product. It can be accurately determined by loss of product mass for specific
cooling conditions. The reduction of shrinkage of frozen meat during storage is affected by the same factors that
cause the stabilization of product quality. Interpreting the effects of these factors, researchers often give conflicting.
A consistent analysis of the joint transfer of mass of heat and moisture from the stored product is necessar. Although
such analysis is possible, but only for stationary modes in storage chambers. The degree to which the interaction
between the physical fields in the storage chamber favors the inhibition of metabolic processes depends on the depth
of change in the surface structure of the product and, ultimately, on the degree of its dehydration [1].

In the laboratory "Technology of processing and storage of livestock products", LLP "KazNIIPPP", research
was conducted on the process of shrinkage of chilled meat cattle and small cattle. The shrinkage process was studied
for 22 days with the use of an emulsion, the multiplicity of the experiments was 3. The experimental data were clear-
ly demonstrated in Figure. Chilled meat of cattle and small cattle was coated with an emulsion in the form of an
acrosol produced on the basis of goat fat. As a result, during storage of the cooled control samples of cattle and cattle
meat for 22 days, the total shrinkage amounted to 3.37% and 3.45%, respectively, which in turn exceeds the norms
specified above. Experimental samples treated with a new film-forming composition of 1.0-1.2 mm thick reduced
shrinkage approximately 2 times - 1.69% and 1.8% respectively, which correspond to the norms for chilled meat of
cattle and small cattle. It should be noted that when the thickness of the coating layer was 1.5-1.7 mm, the meat
shrinkage was 1.67% and 1.77%. This is not the best option when choosing a thickness, since a coating with a given
thickness has a cracking property, then the appearance of such meat does not correspond to the organoleptic norms.
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NCCIEAOBAHUE NPOLIECCA YCYHIKHN MACA
KPC 1 MPC IIPU XPAHEHUN

AHHOTAIHSA. YCYIIKA 3TO — IOTEPS MAcChl MPOAYKTA BCIEACTBHE MOJHOTO WM YACTHYHOTO HCIAPEHHS CO-
JepKanieiics B HEM BIaru. BenwunHa yCYIIKK MOKA3BIBACT HE TOJIBKO IOBPEKIACHHE, HO W ABILICTCS 3HAUUTCIBLHOH
(pu3MECKOM XapaKTEPUCTHKOM, OTHOCSIIEHCSA K KauecTBY MpoaykTa. OHA MOKET OBITH TOUHO OIPEACICHA MOTEPEH
MAacChl MPOAYKTA IS KOHKPETHBIX YCIOBHH OXIakaeHIA. Ha cokpamenune yCy Ky 3aMOPOSKEHHOTO MSICA BO BPEMs
XPaHCHHA BIMSIOT TE K€ (PAKTOPHI, KOTOPHIC BBHI3BIBAIOT CTAOMIM3AIMIO KadecTsa npoAykuun. MHTepmpeTupys 3¢-
(hexTHI 3THX (PAKTOPOB, MCCICAOBATEIN HACTO JAIOT IPOTHBOPEUMBBIC, 4 MHOTJA W B3AMMOWCKIFOYAOIINE apTy-
MeHTBL. HeoOxomum mociemoBaTelbHBIH aHAIM3 COBMECTHOIO IIEPEHOCA MAcchl TEIUIA M BJIATH M3 XPAHHUMOIO
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MPOAYKTA C YICTOM IMOBCPXHOCTHBIX SABICHUH HA CTHIKAX (a3 MO BO3ACHCTBHCM BHCIMHHUX MOJCH. XOTS TAKOH aHA-
JM3 BO3MOXKCH, HO TOJBKO JJISI CTAI[MOHAPHBIX PEXXMMOB B Kamepax XpaHeHus. CTeneHb, B KOTOPOH B3aWMOJACH-
CTBHEC MEXAy (PM3MUCCKUMH MOJSIMH B KAMEPE XPaHCHHS OJAaroIpHATCTBYET TOPMOXKCHHIO OOMECHHBIX ITPOIIECCOB,
3aBUCHT OT TIyOHMHBI M3MCHCHHS IOBEPXHOCTHON CTPYKTYPBI NMPOAYKTA M, B KOHEYHOM CYCTE, OT CTCICHH €TI0
00e3BokuBaHuA [1].

B naboparopun «TexHOTOTHA NEpepadOTKH M XPAHECHHS MPOAYKTOB KHUBOTHOBOACTBA», TOO «KazHUUIIIIID»,
OBLIM TIPOBCICHBI UCCIICIOBAHMA TIpouecca yeymku oxmaxkacHaoro maca KPC u MPC. Tlponece ycymku ObLT HC-
CJCIOBAaH HA NPOTIKCHUH 22 CYTOK C MPUMEHEHUEM 3MyJIbCHH. KPATHOCTB OMBITOB - 3. JIaHHBIC OMBITOB HATTIATHO
JeMOHCTpupoBatH Ha pucynke. Ha oxmaknennoe msico KPC m MPC Oblita HaHECEHA 3MYJIbCHS B BHAC a3PO30JIL.
Omyabcus OblIa BBIpAOOTAHA HA OCHOBE KO3BETO KHPA. B WTOTE, NMPH XPaHCHHH OXJIAKACHHBIX KOHTPOJBHBIX
obpasmos maca KPC u MPC B teucHne 22 CcyTox 0o0mas ycymka cocrasuia 3,37% u 3,45% COOTBETCTBCHHO, UTO B
CBOK0 OYCPCAb TPCBBIMIACT HOPMBI PCTIAMCHTHPOBAHHBIC BbIMC. OMBITHBIC 00pa3mpsl 00pPabOTAHHBIC HOBBIM
IUIEHKOOOPA3YIOMMM COCTABOM TOMIHUHOW B 1,0-1,2 MM yMEHBIIMI yCYIIKY MPHUOIM3UTEILHO B 2 paza — 1,69% u
1,8% COOTBETCTBEHHO, YTO COOTBETCTBYIOT HOpMaM 11 oxjaxacHHOro msca KPC u MPC. Tlpu Tonmuse Crost
mokpeITas B 1,5-1,7 MM yeymxka meca cocrasmna 1,67% u 1,77%. 310 HE ABIACTCA ONTHMAIBHBIM BAPHAHTOM TMPH
BBIOOPE TOIIMIMHEL, TaK KAK MOKPBITHE C JAHHOH TOJIIMHOW MMEET CBOWCTBO TPECKATHCS, TO BHI Y TAKOTO MJCA HE
COOTBETCTBYET OPTaHOJICIITHICCKAM HOPMAM.

Kirouernie ¢iioBa: 00padoTKa, XpaHCHHE, YCYIIKA, TIOTEPS BECA, MACO.

Benvunna yeymike 3aBHCHT OT CBOMCTBA CHIPbs (BHAA MACA, KATCTOPHH YIIMTAHHOCTH, MACCHl, ILJIO-
AT MOBEPXHOCTH) M YCIOBHUN OXJIKACHUS U XPaHCHH (CIIOCO0 OXIKACHHUS, TEMIICPATYPa U CKOPOCTh
JBWKCHHUA BOo3ayxa). bope0a ¢ yeymKkol — pe3epsB CHIKCHUS MOTEPh MACHOTO chipbs. [lyTu cHibkeHHSs
VCYIIKH MSCA MPH OXJTKACHUM M XPAaHCHUH Msca. 1) CHIDKCHHE ATUTCIBHOCTH OXIAXKICHHS Msca; 2)
MOBBIIIICHUE OTHOCHUTEIBHON BIQKHOCTH BO3AyXa HAa HAYAIBHOM 3Talle OXJIAKIACHHS 10 95-98% ¢
MOCACAYIOMNM MOHMKeHUEM 10 90-92% nns oOpasoBaHMs KOPOYKM TOJACBIXAHHS, 3) UCHOIb30BAHUC
MapOra30HCIPOHULIACMBIX VIIAKOBOYHBIX MATCPUATIOB ISl VIIAKOBKU MsICA (CHIDKACT YCVIIKY B HECKOJIBKO
pas); 4) UCIOIB30BAHUE MUIIEBHIX CaMOGOPMHUPYIOLINXCS MOKPHITHH [2].

VYeymKky ¥ MPOAOIDKHUTEBHOCTh IMPOLIECCa MOYKHO TOHH3UTh HPU OXJIKACHHH Msca B NCPCHA-
CBHIICHHOM BNAroi BO3Ayxe Mmpu OONBIIHX CKOPOCTAX €ro HUPKYIuK. Bo3ayx u3 kaMepsl 3acaceiBacTcs
BCHTHJISITOPOM BBICOKOTO JaBlIeHUs U ckumactcs. CokaThii BO3AYX, MPOXOAS YEpPe3 BO3AYXOOOMCHHHK,
noctynact B peranaep. [lpu pacmmpeHnu Bo3ayxa B ACTAaHACPE OH OXJIAKAACTCS W MCPCHACHIINACTCS
Baaroui. Berxoas u3 comna co CKOpPOCThIO 0K0j10 30 M/C, OH CMEIITMBACTCS C BO3AYXOM KaMephl 1 00pa3yer
tymaH. [IpumMeHeHne 3T0ro MeToa cAepKUBACTCS BRICOKOH CTOMMOCTBIO 000pynoBaHus [3].

CornacHo npukaszy Munuctpa ceapckoro xozstiicrsa PecniyOnnku Kazaxcran ot 27 vosGpst 2014 ro-
ga Ne 3-4/617 «O6 yTBepKOCHHH HOPM €CTCCTBEHHOH VOBIIH, YCYLIKH, VTPSCKH, MOPYH CEIBCKOXO-
3AUCTBCHHOM MPOAYKLHH U MPOAYKTOB €€ NepepaboTKI» €CTCCTBCHHAS YCYIIKA TOBSIUHBI | kareropuu B
MOJYTYIIAX W 4eTBEpTHHAX cocTaBiaeT 1,4% B TeueHun 16 vacos u 1,6% B TeueHmu 24 4yacos mocnie
ybos1, a takxke Oapanunsl | kareropun B Tymax cocrasister 1,51% no 16 wacos u 1,69% mo 24 yacos
oxjaxacuus (Tabnuna 1).

TaGmuia 1 — Hopmsl ycyIky ITapHOTO Msica IIPU OXJIaKICHUA

VYeyrika niapHoro msica, %o
B TIpomomKuTeTFHOCTD OXTaXKICHYSL, T
KaTeropusi Msica
1o 16 gacoB oT 16 10 24 dacoB
T'oBsiHA B TIONMY TYIIAX W YeTBEPTUHAX:
1 xaTeropus 1,40 1,60
1T kareropust 1,57 1,75
TOITAs 1,89 2,10
Bapamria u ko3msITrHa B TyIIaX
1 xaTeropus 1,51 1,69
1T kareropust 1,57 1,82
TOITas 1,78 2,04
Komnvma B oy Tymax 1 YeTBEPTUHAX
1 xaTeropus 1,60 1,81
1T kareropust 1,76 2,02
TOITas 1,89 2,18
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CTOWT YTOUHHTE, YTO HOPMBI YCYLIKH MPEAYCMOTPEHBI AT OXJIKICHUS APHOTO Msca B JHANA30HE
temmeparyp ot 35°C - 42°C mo 0°C - 4°C B TeueHue - 10 16 4acoB, IpH YCIOBUH OBICTPOTO OXJIAKICHHS
B Kamepax IMpH MacmopTHOH temmeparype Bo3ayxa MuHyC 3°C U CKOPOCTH €ro JBHXKCHHUS HE MEHEE
0,8 MeTpoB B CCKyHIY Ha YpOBHE O¢apa moayTyin, a 0o/ice macmopTHOU temmeparype Bozayxa 0°C u
CKOPOCTH ero ABKeHU He MeHee 0,5 METpoB B CeKYHAY; 2) MPU XONOAUIBHOH 00paboTKe U XPAHCHHU!
TEATHHBl HUCTIONB3YVIOTCS HOPMBI VCYIUKH, NPESAYCMOTPCHHBIC OIS TOLNCH TOBSTUHBI, ISl SITHATHHEL
HCTONB3VIOTCS HOPMBI  YCYIOKH, NPEAYCMOTPCHHBIC AN ToweH OapaHuHbI, AT KCPEOITHHBI
HCTONB3VIOTCS HOPMBI YCYIIKH NPEAYCMOTPEHHBIC AT TOINCH KOHHHBL

Hopwms! yeymky oXaakacHHOTO Msca NPUBEACHB! B Tabauue 2.

TaGmmira 2 — HopMbl yCyIIKH OXJIAXKICHHOTO Msica IIPH XpaHEHUH

Yeyrika oxIakJJeHHOTo Msica, %

BI/IZ[ U KaTeropus Msca HpOZ[OJ'DIq/ITeJ'IBHOCTB OXJTAKJACHMA, 1

1 cyTkm 2 cyTOK 3 cyTOK 4 cyTOoK 5 CYTOK

T'oBsiiuHA B IOy TyIIaX U YeTBEPTUHAX U 0TpyOax:

1 xareropus 03 0,15 0,08 0,04 0,04

1T kareropust 0,37 0,16 0,07 0,04 0,04

ToImas 0,46 0,19 0,04 0,04 0,04
Bapamria u xo3msaTrHa B TyIIax

1 xareropus 0,36 0,19 0,08 0,04 0,04

1I kareropust 043 0,19 0,08 0,04 0,04

ToImas 0,53 0,21 0,05 0,04 0,04

YuuTteiBas 4T0, IPU XPAHCHHH MSCA B OXJTKIACHHOM BHAE C LISCTH A0 CEMH CYTOK HOPMBI VCYIIKH,
ncunciitores 1o 0,02% 3a kaxaele CyTKH, IPHU XpaHEHUH cBbie cemu cyTok — no 0,01% 3a kaxmaeie
CYTKH.

Yeymky msica KPC u MPC onpeaensnu npu nomoinu snekrponnsix BecoB CHS-50 ¢ auckper-
HOCcThIO oTcueTa 50 r. B3pemmnBanue mpoBOAIIIOCH HA MPOTSKEHUN 22 CYTOK, KPaTHOCTh B3BEIIMBAHMA
2 cytku. Temmneparypa B koHTPOabHBIX U onbiTHEIX 00pasuax KPC u MPC cocrasuna 1-2°C. [lannsie no
veyike (B %) NpH XpaHCHUH MPHUBEICHBI HA PUCYHKE.

3.6 1 —a
3.4 1
3,2 1
3 1 —e-2
2,8 -
2,6 -
24 - -3
S
g 1.8 - -%-4
Z 1,6 -
214 1 —a—5
1,2 -
13
0,8 - ———
0,6 -
0.4 -
0.2 - T
0
0 1 2 3 4 5 6 8 10 12 14 16 18 20 22_..¢-g
ITpoomKUTEIBHOCTB, CYT

3aBUCHMOCTD YCYIIKH MsICa OT TOMIHEL 3MyIbenu S(Mm): 1 — KPC(8=0); 2 — KPC(d=1),
3 - KPC(8=0,5);, 4 — KPC(6=1.5); 5 - MPC (6=0), 6 — MPC(5=1), 7 - KPC(8=0,5), 8 — KPC(6=1,5)
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Hcxoas u3 AaHHBIX PHUCYHKA MOYKHO OIPEICIUTh, YTO MPH XPAHCHUH OXJTAKICHHBIX KOHTPOJBHBIX
obpasuos msaca KPC u MPC B teuenne 22 cytok obmas ycymka cocrasuna 3,37 u 3,45% coorser-
CTBCHHO, YTO B CBOKO OUCPEAb MPEBHIIIACT HOPMBI PETIAMCHTHPOBAHHBIC BBILIC, & ONBITHRIC OOpa3sIbl
00paboTaHHBIC HOBBIM IICHKOOOPA3VIOIMM COCTABOM TOJNIIMHOW B | MM YMEHBIIHI YCVIIKY B 2 pa3za —
1,69 u 1,8% COOTBETCTBEHHO, YTO COOTBETCTBYIOT HOpMam utst oxakacHHoro msca KPC u MPC. Crour
OTMETHTh, YTO TIPU TOJIIUHE CIOS MOKPHITHA B 1,5 MM yeymka msca cocrasuna 1,67 u 1,77%, xazamochk
ObI 3TO ONTHMATBHBIN BApHUAHT MIPH BBIOOPE TOMIIHHBI, HO TaK KAK MOKPBITHE ¢ JAHHOH TOJNIIHHOW UMEET
CBOWCTBO TPECKATHCS, TO BUA Y TAKOTO MsCa HE COOTBETCTBYET OPraHOICITUICCKUM HOPMaM.
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IKM MEH YKM ETTEPIH CAKTAY KE3TH/E
OTY MPOIECIH 3EPTTEY

Annorammus. [Ilery — eHiMHIH IITIHIC BUFAIABIH TOJBIK HEMCCE imiHApa OYIAHY BIHBIH APKACHIHIA MACCAHBIH
sKOFanTybiH autanel. [lleryiHiH caHbl TEK KaHA ©HIMHIH 3aKbIMJAJFAHBIH FAHA KOPCETICH, COHBIMEH KaTrap ©HIM
camachiHa OAIaHBICTHI AHTAPNBIKTAH (DPH3MKAIBIK CHIATTAMAachl OOnbm TAObUTAmbl. O 0T HAKTHI CANKBIHIATY
JKaFIaiapsl YIOiH OHIMHIH JKamnmai OIBIFBIHFA AHBIKTANAAbL MYy31aThUFaH CTTIH IIOTYiH a3aHTYBIH KOMEKTCCETIH
OHIM/I TYPAKTAHIBIPATHIH KAFJAimap Ja ocepiH Turizenmi. Anaiima, ocsl (pakToprapabl TYCIHAIPY YIIIH, 3epTTEy-
IIiIeP YKui KAWIIBI, KSHAC 63apa SKCKIFO3UBTI momenaep oepeni. COHABIKTAH, KBLTY JKOHC BUIFAI CAIMAFBI OiPICCKCH
aygapy moHekTi Tajpmay Kaxker. MyHOaH Tamgay MyMKiH, OipaK TCK CaKTay KAMCPATApbIHAA CTAIMOHAPIIBIK PCiKH-
MiHAC FaHA Oomamel. JopeKeci, OHIA Cakray KaMCpAChIHA KCKE OPICTeP apachlHAA ©3apa iC-KUMBLT META00IH3M
KOJIAMIIBI TEXKENy1 CYyChI3IAHIBIPY JTOPEIKECIHE, CAMBIT KENTCHAE, 6HIMHIH KYPBLUIBIMBIH KEPYCTI TEPSHAIr] 63repyiHe
OaimanbICTHI [1].

ConpgpIkTaH, 3eprreynep «Man ImapyambUIbIFBl OHIMACPIH OHACY JKOHE CAKTAy TEXHOIOTHACHD) 3EpPTXAaHA-
ceraaa, KIIC «KazNIIPPP», cankpIHIATBUFAH €T ipl Kapa Mall )KOHE YCaK Kapa MaJ MeryiHiH mpoueci Kypri3imai.
Ilery mporeciH 3MyJIECHAHBI MTAHAATAHEB, 22 TOYIiK OOMBI KapaiaraH, ToKipuOeaepaiy ecemiri - 3. Toxipuoemep
HOTIDKECIH CYPeTTCH K63 enecTeTyre Oomaapl. Herisinae emxki Mafisl 6ap 3MyIbCHSA a3p030Jb TYPIHAC CATKBIHIA-
teuraH IKM mern ¥KM errepine cebimai.

Conpven, IKM mer ¥KM Oaxputay bl CATKbIHAATBUIFAH €TTEPIH 22 Ty IIiK O0BI cakTay Ke3iHae, meryi 3,37
skoHE 3,45% OonFaH, SSFHH 63 Ke3ET1HE JKOFaphIAa KOPCETIATeH HOPMaIapJaH apThuUIbil KeTTi. YKana KaObIK Ty3rim
3atneH 1,0-1,2 MM KambIHABFBIMECH OHICITCH TIKIPHOEH YITIICPAiH NIeTYiH mMaMaMeH 2 ece KbICKAPTKAH, THICIH-
me 1,69 >xone 1,8%, srHM OyI KeATIpreH HOpManapFa call KeJeTiH aiTyra Oomaxbl. A sMynbCusabl 1,5-1,7 M
CeTIKeH Ke3iHae eTTiH meryi 1,67 sxone 1,77% OGonraH. Byl KaNMBIHIBIKTEIH TAHAAYBIHAA OHTAMIBI HYCKA OOJIBII
KopiHOeH i, eWTKeHI MYHIAd €T OPTraHOJCNTHKAJIBIK HOPMAJapFa COHKEC KEIMEH[i, COHBIMEH Katap OyHmai
KAJBIHIBIKIICH OHICITCH CTTiH CHIPTKBI CEOLITeH KAOBIKIIACH! SKAPBIIAIbL.

Tyiiin ce3aep: eHALY, CAKTay, MOTYi, CAIMAK KOFAITY, CT.




