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EFFECT OF SUBCOOLING ON MEAT QUAT.T-ft

N.A.GOLOVKIN, L.A.KORZHEMANOVA
Leningrad Technological Institute of Refrigerating Industry USSR

t Meat niUSCle t ls su e  of c a t t le  i s  claimed to  be storageable fo r  up to 14 days at the 
“Perature o f - 2 8C under stea d y-sta te  subcooling (without ic e  cry sta l form ation).

The P rocesses taking place in  the subcooled t is su e  were studied  and correlated  with 
v61q6 ty p lca l o f  meat ®uscle t is su e  c h il le d  fo r  storage. N on-steady-state subcooling de- 

°Ping a fte r  14 days o f storage was found to s l ig h t ly  a ffe c t  meat q u a lity .
®he stu d ies undertaken allow  to reoommend to keep subcooled meat at -2°C fo r  prolon- 
c h il le d  meat storage.

jlNFLUB VON DER UNTERtüRLUNG DBS FLEISCHES AN? DESSEN QUALITITSZU8TANI)
N.A.GOLOWKIN, L.A.KORSCHEMANOVA

Leningrader Technologisches I n s t i tu t  fur K ältetechnik , UdSSR
IC>0n 3 Wurde f e s t g e s t e l l t ,  dag s ic h  das Muskelgewebe des Rinders b e i der Temperatur

-ha Zustand der sta b ilen  Unterkühlung (ohne Bildung von E isk r is ta lle n )  b is  14 
^ f i n d e n  kann.
 ̂ Untergeldxhlten Muskelgewebe wurden d ie vor s ich  gehenden Vorgänge im V ergleich  

gekShlten Zustand lagernden M uskelfleisch untersucht.
3 Biorungen an der Unterkühlung nach 14 Tagen Lagerung beeinflußen nur wenig die 

Pfoh  ̂ 82Ustand des F le isc h e s . Auf Grund der durchgefuhrten Untersuchungen wird es em- 
’ das F le isc h  im untergekuhlten Zustand b e i der Temperatur -2°C zu lagern , um die 
S ezeit des gekühlten F le isch es  zu verlängern.
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DTFLUECE DU SURBEFROIDISSKKEHT DE LA VIANDE SUR BON ETAT QUALITATIF

N.A. GOLOVKINE, L.A. KORGEMANOVA
I n s t i tu t  technologique du fr o id  de Léningrad, UHS8 

On a é ta b li  que le  t is s u  musculaire de gros bestiaux peut se trouver à l ' é t a t  du 
surrefroidissem ent sta b le  (sans formation des cristau x  de g lace) à la  température -2*0 
jusqu'à 14 jou rs.

On a étudié le s  processus ayant l ie u  dans le  t is s u  musculaire comparé à c e lu i - c i  
entreposé sous forme r e fr o id ie . La formation des cristau x  de g lace après 14 jours de 
l ’entreposage ont Influencé tr è s  peu sur l ' é t a t  q u a li ta t i f  de la  viande. En se basant 
sur le s  études e ffec tu é es  i l  e s t  recommandé d'entreposer la  viande à l ' é t a t  su rrefro id i 
à la  température -2°0  pour prolonger le  d é la i de l'entreposage de la  viande r e fr o id ie .

BJIHHHME flEPE0XJ!A3tvD,EHMH MflCA HA EPO KAHECTBEHHOE COCTOHHME. 
H.A.rOJlOBKHH.Jl.A.KOPJKEM AHOBA

JleHHHrpaflCKHt» TeXHOJIOraueCKHn MHCTMTyT XOJlOAHJIbHOfl npOMhUHJieHHOCTH
JleHMHrpew,CCCP

_ a
yC T aH O B JIB H O , UTO MHiUeUHaH TK8HI> K pynH O T O  p O raT O T O  C K O Ta MOJteT HaXOAMl,J>

TeMnepaType MHHyc 2°C b coctobhhw ycTOttuwBoro nepeoxJiaJ«eHHH (ôes KpucTaJiJiooöp8 ̂  
ro 14 cyTOK. HByweHH npopeccH, npoTeKaiomne b nepeox.na*BeHHOtl MuuieuHoK TKaHH B  ̂
JieHHM c TKam>K),- xpaHHBniettCH b oxjiaaweHHOM BviRe, HapymeHHe nepeoxwaaweHHH noc/ie 
xpaHenHH HesHauHTenLHO BJiMHeT hh KauecTBeHHoe cocTOHHHe MHca. ^

Ha ocHOBaHHH npo b eue hhhx HCCJiê oBaHHK peKOMeHuysTCH xpaHeHne MHca b 11 ^  
ABHHOM coctohhhm npn TeMnepaType M/Hyc 2°C c pejib» nponneHUH BpeMemi xpaHeHW#

é
/
/
J

Horo Mflca.



BJIUHHKE riEPEOXJlAIflEHMH MUCA HA ETO KA4ECTDEMH0E COCTOHHWE
H.A.POJIOBKKH, J.A.KO PIEM AHOBA

leHMHrpâ oKMR TexHoaorimecTCHW HHCTMTyr xoxoAHJJbHoR npoMuvx e hhoctm

JleHMHrpftA , CCCP

HcxOAH H3 Toro, HTO MHOO B OXXaXAeHHOM BHAO MOXeT xpOHHTbOfl HenpOAOXXHTeXbHOe BpeMfl, 
Bn0JHe oóochobbhhum BBiHeTCH cTpeMJieHHe MccxeAOBarexeR h3uckbtb nyTM yAanHemífl cposoB xpaite 
hmh ero.OflHKM hs nyTeR aoctmschhh tbkhx pesyxbTBTOB HBXflercH noHnxehhc reMnepaTypu xpaHeHss
II.aBecTKo, hto c  noHsnr©HHeM TexnepaTypu AeHcTBMe MmcpotíHoaorHHecKoro h $epweHTaTMBHoro $aK~ 
■fopoB yMeHbnmeTC«, SBMeAXHeTCH cKopooTb dhoxhmkhcokhx npoueccoB.

M ccaejoBaKHHM * ycTauoBJieHQ ( I ) ,  h to  MKmeHHaa TicaHb TeoaoKpoBHHx odJW AaeT cboRctbom y c -  

T°!tHHBoro nep eo xxaK A eH H fl, T . e .  no «ex x p a n u rb c a  npw cytíKpHociconHHecKMx TeMtiepaxypax d e s  o d -

PSSOBaHHH KpHOTBiJIOB íb A »  .

AaHHaH p a d o ra  nocBflmeHa HccxeAOBaHi® npoueccoB, npoTeKartriíix npn xpaHeHHH mhchoII tkbhh 
B nepeox-naKAeHHOM coctohhhh b conocTaBJiehhh o xpaueHueti -b oxxaxAeHHoM Btme.

OdsiedHOJiorMMecKHMH HccaeAOBaHHHMH ycTaHOBxeno, mto nepeoxJiaayveHue tkbhh He bhocht cy- 
íeCTseHHHx wSMeHeHHlt b jcaHecTBeHHoe cocToflHMe ee.

HoporoBott TeMnepaTypoíl CHMTaexcfl TewnepaTypa MHHyc 3,5°C, (2), HH*e KoxopoH cKa3uaaeTCH 
n°BpenAanmee aeRcTBHe TeimepaTypu He ToxbKo b 3bmopo*chhom npoAyKTe, ho h nepeoxxaimeHHOM.

Íhhthbbh oto, h hcxoa* H3 Toro, hto npH XMHyc 2°C HBÓJiDABjiocb ycToRHHBoe nepeoxJiaxxeHHe 
xPaneHMe noxycyxoKHXbHHx MycxyxoB xpynHoro poraToro ckotb ocymecTBJiHxocb npn MHHyo 2°C, 
B°HTp0jjjHux - nPH 2°C.

OcHOBy MUneHHO* TKBHH COCTBBJIHDT tíeAKH .BcKpbITHe TJiydHHU <í>H3HKO-XHMHHeCKHX HBMeueHHR 
H* Moater cxyxnTb oahoH hs otíbeKTHBHux xapaKTepHCTHK xaHecTBeHHux h KOJMHecTBe hhhx naneHe—
t|HR Maca npw xoxoAHJibHOR otípatíoTKe m xpanenHH.

Mctoaom nocxeAOBBTejibHoft aKCTpakuhh (3) BUAexflXH capKonJia3MaTHHecKHe dexKH (aKCTpaKT I) 
K *Be rpynnu MHofHtípHJixflpHux dejixoB (oKCTpaktu íl, DI).[lo 3KCTparHpycM0CTn capKonjinsMaTHHec-
KHy

^  x MHO$HdpHXflpHUX deXKOB dy'fcepHUMH paCTBOpaMH pa 3JIH HHOR HOHHOR OHXH onpeAOJHJW paCTBO pu- 

Mo°Tb MuweHHux d e x x o B  Ha pasxHHHux aTanax xoxoAHJibHoro xpaHenHft.KüJiHuecTBO dexxa y ctbhbbjih— 
no a 3 0 T y ,  onpeAeaeHHOMy m h k po m ct o a o m  K bexbA axH , h c k x o h h b  a a o T , co ^ e p a a ^ H ltca  b  o k c Tp a x -  

?HBHu* seuecTBax.
n̂eitTpo$oTOMeTpHHecKHM MeTOAOM (4) ycTaHaBXHBaJw naxHHHe cyxbírHnpHJibHsx rpynn na no~ 

ePXHOCTd CapXOnXaSMBTBHeCKMX H MH0$HdpHXX(ipHHX dejlKOB.
AT$_a3Hy)0 aKTMBHooTb MuueHHofl TKaHM cnpê exHAM no AeRcTBHn AT̂ -asu dexica na ATÍ.
M̂eHxy BOAoyAepXHBacneil cnocotíHOCTH MiuaenHoR TKaHH npoMSBOAHxn mctoaom ueHTpi*t>yrnpoBa-

CoBoxynHocTb hg3bbkhux onpeAexeHHR no3B0JinJia AOCTaTOHHO noxHO cyAHTb o cKopocTH npoTe- 
0,<Hx b HumeHHOlt TKaHH npoueccoB.Kax OKasaJiocb, npn oAnnaKonofl HanpaBxeHHocTH HSxeneHHR 
°Xj,s*AeHHOM h nepeoxJtazsAeHHOM Mflce, cKopocTb othx H3MeneHní( 38BMCHT ot TeMncpaTypu xpa- 
B'*f,*TaK noHHseHHe TewnepaTypH xpaHeHHH Maca npHBOAHT x cHH»eHHt cKopocTH ̂ epMeHTaTHBHUx
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peaicmifl.MaKCHMaji.HoH ATí-aanofl aKTHBHocTbo MumeMHaa TicaHb, xpaHHBnaaca npn 2o C odxaj.aeT h« 

BTopae cyTKH xpaHeHHH, ripn MMHyc 2 C -  Ha cejbMwe, p K C .I.F lp o u ecc CTadHjHSaUHH H3MeHetm« 

AT$-B3H0fl aKTMBHOCTH JJIHTCH B Mflce, xpBHHBmeMCH npH 2°C  JO 9 -  10 cyTOK, npn MHHyc 2°C -

JO

Phc.I  H3MeHeHHe AT’i’-asHofl skth®'
HOCTM iHipHJJIHpHUX dejlKOB
b npou ecc e xpaneHHH m h c b

npn + 2°C  h -  2c>C
Fig.1 The ATP activity change of 

iiorilar protein in meat
etorea at +2°a -2°C.o-------o - *2°C

a------- a . - ?  «c

B npoyecce xpaHehhh npH oíohx TeMnepaTypHux pexHMax HaóJnojaeTca o jhhbkobhH xapaKTep 
H3MeHeHMH paCTBOpHMOCTM BCex p̂aKUMfl óeJKOB, TatíJI.I.

CHHíteHHe pacTBopHMocTH BCex HccxejyeMHx rpynn dejiKOB ko btophm cyTKaM xpaHeHna npn 
2 °C  h k 7 npH MHHyc 2 °C  odycJWBjeHo OKoneHeHHeM MbimeHHoR tkbh h  .[loBTopHoe peasoe cHuxeHne 

pacTBopHMocTH MMo$n(5pHJiJiHpHUx tíejiKOB HadJinjaeTCH k 7 cyTKBM xpaHe HHH M«ca npH 2 °C , npH * * '  

Hyc 2 °C  -  K 21 .

Pe3yjibT8TH cneKTpoioTOMeTpHHecicoro onpejejeHHH cyjibi>rHjpHJbHHx rpynn b oKCTpaKTax cap' 
KonjiaaMaTHHecroix h MHoif>HdpHJJiflpHbDC de jkob noxasaJH, h t o  HanaJibHufl nepnoj xpaneHHH coopoH0*' 

jaeTcn CHHXteHneM peaKUHOHHocnocodHux cyJb(t>rHjpHJibHux rpynn jjih MHca, xpaHHBrcerocH npn 2°C" 
JO BTOpilX cyTOK XpaHeHHH, npH MHHyc 2°C  - JO cejbMHX.B KBHeCTBe HJJDCTpaUHH npHBejeHO H3*6 
HeHue peaKUHOHHoenocoóHHx cyjtb$rHjpHJibHHx rpynn b oKCTpaKTe II, pwc. 2.

Phc.2 H3MeneHHe cojepxaHHH peaKUHOHHO' 
cnocodHux cyjibTrHjpHJbHux rpynn ,  B 'f'HdpMJJHpHHX ÓeJKaX O n )  3 HP0 uecce xpaHeHMB Maca npH TeMnepa' Type + 2 °C  h - 2°C

Pig.2 The change of reactivé sulfhyd-1̂ 1 
groups in fibrilar proteins(.,i?/P 
in meat stored at +2°u a -2 °0 .

o----- o - +S°CA------ A - - 2¡>c

4epe3 jH cyJb$n jH O -cy jb$H jH ue odMeHHtie peaKimn npoHCxojHT paccJadJeH ne MmnenHofl TKaHii.Hc,<tr

j «  H3 nojyHeHHiix jaHHUx mbkchmbJ bHoe p aceJad jen ne  tkbh h  npn 2 °C  HMeeT MecTO hb cejbMae
o

cyTKH xpaHe hhh , npn MHHyc 2 C TpyjHo y ctb  ho BHTb MaKcnnym paccjiadJeHHH MumenHoR t k b h h , t * 

nojMopaxHBaHHe, HMennee MecTO n o cje  P i cyTOK xpaHeHHH, npHBOjHT k HexoTopuM je ^ p y ^ R an « '*  

HSMeHeHKJM b d e jK a x , BjexynHX 3a codoll yBejinneHne h h cjb  peaKUHOHHocnocodHux rpynn.rioHH*e'  

HH8 HMCJia onpejejaeM ux rpynn k 10 cyTKBM xpaHeHHH npn 2°C  H BjaeTca pe3yjbTaT0M okhcjchh11 
hx h otSpaaoBaHHfl jncyjbi>HjHHx CB«3efl.AHaJorHHHaa xapTHHa npn Mnnyc 2°C  ÍHKcHpyeTC« Ha ^  

cyTKH xpaHeHHH.

lÍ3MeH3HHe BojoyjepjKHBaDmefl cnocodHocTH npn odonx pexHMax xpaHeHHH, ksk bhjho h3 PmC' 
HMeeT He ToxbKo ojHHaKOBym HanpaBJienHocTb, ho sth H3MeHeHHH jexaT b ojhhx h Tex ate npeje

3«
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T.e. noHn*eHne reMneparypu ao hhh/c 2°C 6es ofipaaoBaHH* KpHcrajuoB » a h . cy** no noxy
ABHHHM.He BHOOHT AOnOJlHKTeJlb HUX H3MCHCHHlt B JWofHJlbHUe CBORCTBO Hume MHOlt TKflHM.

PHC*3 «n̂ !!eH‘,e D0A°yaeP*»BaD«eH cnoco<5- hocth MiraeMHoU TKaHx b npouecce xDa- HeHH» MHca npx TexnepaType + 2°C h— 2® C
Fig.i Water-nolding capasity change in

muscle t is su e  stored at +2°U a -2°C*
o-----o - 2̂<Y'
&----a - ~2°C

âituM otipasoM, ycTaHo BJieHo, mto aaMesJieHHe 6noxnMHHeciCHx npoueccoB cnocofoTByeT shbwh- 
^noxy yAXHHeHH» cpoxoB xpaHeHtw mhcb npx rewnepaType MHHyc 2°C oTHocHTejbHo 2°C.Taic ox- 

^*AenHoe mhco ceMxoyToMHoro xpaHehuh cooTBeTCTByeT weTiipHa juiaTHcyTOHHOMy nepeoxjta*,aeHHOMy. 
ycTQHoBaeHo HccAeAOBaHHHMH (5), HapymeHxe nepeoxxaweHHfl nocxe 14 cyTOK xpaHeHHfl He3Ha-

p BJIM3e'r  Ha KBHecTBeHHOe C0CT0HHH6 MHca H OHO MO*eT tf HTb peXOMeHAOBSHO flJIH ja jIb H e H n e -

x PaHeH«H npn ro f l  * e  T e w ie p a T y p e .
LL.

c ooHOBaHHM npoBeaeHHHx HccJieAOBaHHit peKoMeHAyeTCH xpaHeHHe mhcb b nepeoxJiawaeHHOM 
flHHn ripn Tew nepaType MMHyc 8®C c  u e x b o  npoajieHHH BpeMenn x p a H ehhh o x Jia m e H H o ro  mhcb .

Ta<5.,inua I 
Table 1

^“eaeHB* pacTBopwocn capKonna3Mat h<iecKHX b mho$h<5phjijwphiix 6ojikob b npouecce 
xpaHeHiM MHca npH +2°C h *2°C(r/I00r iwca)

Chaa®e o f s o lu b i l ity  in  m io fib r ila r  a f ib r i la r  proteins in  meat stored at
+2°C a -2°C(g/100g meat)

®3ctrJ

81

%

5u

TeanepaTypa xpaHeiHw •Rfemp« r ft tn \
ripeTilJAOnXMTejlbHOCTb XpaH6HHH,lieCaes of stored} moufifcli •

of stored 0 1 2 3 5 7 9 14 21 28
0,671 0,654 0,450 0,539 0,552 0,412 0,398 0,509 • ..

+2°C 0,315 0,262 0,195 0,267 0,300 0,153 0,238 0,307 • -
0,223 0,180 0,074 0,120 0,212 0,034 0,084 0,206 - -

• 0,671 .. •» 0,600 m 0,590 «. 0,663 3,600 0,400
-2°C 0,315 mm 0,240 mm 0,187 mm 0,226 D, 192 0,260

0,223 - - 0,159 mm 0,147 - 0,194 0,067 0,119



7.22
676

I H T E P A T 7 P A
1 .  Fojiobkhh H . A . ,  W epH um eB  B . M . ,  H e ó p e n rH H H  E.O. 0  rx y Ö H H e  m ycT o ttH H B O cT H  n e p e o x J i a * A e '  

HUH pB C T H T C JIbH O tt M AHBOTHOtt T K 3H H . I "MbcHOH H H fly C T p H H " , 1 9 7 0 ,  1 0 ,  3 8 - 4 0 .
2. 'I pon mho B .n ., UlTypM B.A. ÄeflCTBiie hhskhx TewiepaTyp Ha HSoJtipoBQHHue onnTaJUHue 

t k q h h ó e x o *  MUOH h B f l r y i iK H .  " E io J tJ ieT e H b  o K c n e p H M e H T a jib H O lt ó w o i o r H K  h m o a h u h h h " ,  1 9 5 6 ,  7 ,  I» 
6 3 - 6 6 .

3. Golovkin N .A. ' Meiuzova L.A. Bull. Inst. Inter, froid , 1 9 6 9 ,  49, 1 4 6 ,  87-92-
4 .  ro B O B K H H  H . A . ,  K o p a e n a H O B a  J I .A .  H a M e H e H a e  c y J b i i r i w p i i J i b H i o c  r p y n n  n p H  x p a n e m H  n a c a

b n e p e o x J ia a m e H H O M  coctohhhh. I .  "Mhchbh H H a y c T p u H " ,  1 9 7 3 ,  5 ,  3 2 - 3 4 .
5 .  F o j io b k h h  H . A . ,  K opxeM aH O B ai I , A .  B jiH U H iie  j i b f l o o ó p a 3 o b b h h b  n o c a e  n e p e o x a a x A C H H f l  h b  a® ' 

H ecT B O  M f l c a .  I . " X o j i o A H a b H a H  T e x H H K a " ,  1 9 7 3 ,  7 ,  9 - I I .' ! ¡ i ii




