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nPCTMEHEHHB XOJIOflA Mfl COXPAHEHHH MCA

fl-p lapKo Tpyjm  
H H C TU TyT TeXHOJIOriJH MHC3 , 

C$H0

B npomjiOM r o s y ,  b  M a n B iie , b  e eccH H  " O x jia s s e H H e , 3aM opajsnBaHHe h 

p a3M o p asKB aH n e  Maca" b o  BCTynuTenBH O M  a o iu ia a e  n o a  Ha3BaHneM  " X o -  

noñ b  n p o H 3 B O flc iB e  i i f lc a "  a - p  Ojiym KK n p e a c ia B j i J i  HcnepnbiBaioana o<3— 

3op  B H T e p a iy p a  h  T p y a o B , b  k o t o p h x  H c c n e a o B a n u c B  B 0 3 a e a c T B H e  x o -  

Jio aa  Ha MHirniy, a Tarase c n o c o f iu , 3a TopjjaatHB amane co icpaaeH H e c a p K o -  

u e p a  b  TeH eH ue o x n a K a e H H H , i .e .  M e x a H H n e ciu ie , 3asíeanH iosne HH TeH— 

CHBHoe o x J ia s a e H n e  h  a n e K T p n n e c K O fi c T m y m n m ,  K a n  s B e n T y a n B H o ro  

p yTH H H o ro  c n o c o C a  b  np aKTn ice  (B .O jiy u iK H , 1 9 7 6 ) .  lÍMeHHO noaTOMy h 

o rp a H H q y c B  b  c B o e ii BCTynuTenBH O M  a o K Jia a e  npeH M yaecTBeH HO  Ha HOBevi­

ra h x  T p y a a x  no coficTBeH HO M y B b id o p y , a e n a n  b  o c h o b h o m  y n o p  Ha T p y a a ,  

n p eaC TaB ne H H H e  Ha 3TO T K o H r p e c c ,  a Tarase Ha a B e H T y a n B H y » , mmh b h -  

3BaHHys) a n  c u y  com o.
KpoMe T o r o ,  h  xoieji (5h  HanoM HHTB, h t o  3aecB, b MocKBe, b c e H -  

THfípe 1 9 7 5  rosa, c o c t o h j i c h  X i y  M eKayHapoaHuM  K O H rp e c c  no xonoay,
Ha KO TopoM , HMeHHO na ce cc H H  paccM aTp H B aeM oa o c iJ ia c T H , ó h j i  n p e a -  

c t 3 b JieH paa H H ie p e c H H x  aoranaaO B. E c T e c T B e H H O , h t o  h b c B o e m «ole­

ñ a se  o tfp a a y c B  k  HeicoTopuM H3 h h x .

O x  l a  u e  a  « e

Jim nonyneH H H  m h c h h x  n p o a yK T O B  b h c o k o t o  K a n e c T B a  T p e fiy e T C H  ihh-  

poicoe n cn o n B 3 0 B a H n e  x o n o a a .  B ce cTo p o H H H e  H e cne ao B aH H H  tín o $ H 3 n n e - 

c k h x , CH O XH M H necKnx, r u c i o  J io m n e c K H X  h  s p y rrn c  M3MeHeHn8, n p o H c x o -  

a n a n x  b  MHce n p n  e r o  xonoam iBHO M  oo'pafiO Tice, yica3HBaiOT Ha u e n e c o -
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oflpasHOCTS HHTeHCH$HKauHH nponeccoB oxJiaucseHHH, saMopaatHBaHHfl h 
pa3 M0P3KHBaHHH MHC3. % M tíbICTpee OCymeCTBJIHlOTCH 3TH npOUeCGH, T6M 
Buuie TOBapHoe KanecTBo MHca a MeHBiue ecTSCTBeHHua noiepa (A.IUlIe$- 

$ e p ,  A.K.CaaTMaH, r.A.KoHaaKOB, 1 9 7 2 ) .
CoraacHO gTOMy, óHCTpoe CHaaceHae leMnepaTypu Maca ao TeMnepaTy- 

pbi xpaHehhh HMeeT nepBocTeneHHoe 3HaneHae. OaHaKO ÓHCTpoe cHHKeHiie 
TeMnepaiypa Kan na noBepxHOCTa, i a x  a b l o m e  Maca, Hen3SesH0 3a -  
MeaaaeT pa3BaTae aBTomra'iecKHX nponeccoB. IloHHJiceHHe leunepaTypH 
ao <5jih3kom k I5 °C  3HaanTeaBH0 yMeHBUiaeT ckopoctb pacnaaa AI® a ,  
c jieaoBaieatHO, HHTeHcaBHOCTB pa3Baraa OKoneHeHaa (BeHaaan, 1 9 7 3 ) .  
üoaTOMy nocneayioaae cTasaa aBTona3a Maca oTciaioT b hx pa33HTHH,
K a K  3 to n p o a c x o a a T  b MeaneHHOOxnaacaeHHOM M a ce , a i o  a a n o  ocHO BaHae 

a n a  cOMHeHHa b  a e a e co o < 3 p a 3 H O cra  a H T e H c a B H o ro  o x J ia a a e H a a  M aca.

y c ia H O B n e a o  ( J io n e p , f t a a n e c ,  1 9 7 6 ) ,  h t o  n P a  nom m em n  T e m e p a T y -  

pbi m m a  b  saBeprnaiome« <í>ase o K o a e n e H a a  ( 2 4  n a c a  n p a  2 C ,  a 33TeM 

7 a a c .  n p a  3 7 ° C )  B n o ra e  y c ip a H a e T c a  ¡ksctkoctb M a ca , b  K o io p o i í  c a p -  

KOMepH, H 3 -3 3  B o s a e f ic T B a a  x o a o a a , co K p a u e H H . Xotb O K o a e H e ra e  MbnmiH 

o c T a a o c B ,  s e c T K O C T B  B c e -T a K H  a c n e 3 J ia .  Bo3MOkho , mto noBHiueHae TeM - 

n e p a iy p H  b 3aBepm a¡onefí $ a s e  o K o q e H e n a a  a e R c i s y e i  b Te n eH ae  O K o n e -

HeHHH Ha CBB3B Í I W 3  MH03HH- M aKTaH-TpOnOMaOSHH-TpOnOHHHOBHMH
KOM iiaeKcaM H.

C t o M me peaBio -  K a K  mohcho tíon ee  a m T e a B H o r o  xp a H e H H a  Maca -  

n o io M y  h t o  n o T p e ó a T e n a , o a H a K O , n p e a n o n a T a io T  o xa a sca e H H o e , a He sa- 
M opoaeHHoe m hco  a  T p e ó y io T , h t o ó h  o h o  fiu ao  B t ic o K o ro  TO B ap H oro  x a -  

a e c T B a  M om o x p a H a T t c a  a m n e jiB H o e  B peM a, Ha 1 U  M eaaynapoaHOM  

K o a r p e c c e  no x o a o a y  (M o c K B a , 1 9 7 5 )  S u n  s a T p o n y T  BaaHHÜ B o n p o c  o
B03M0JKH0CTH p a S a e H K H  Tym B napHOM COCTOHHHH C nO G JBNm M oP J 3iaH"  
a e H He M KycK O B  M aca ( K .B a n e H , A. J la x y p ,  K . T y p a ü ,  E. $yp I lp o s e -

aeH H ue o h h t h  n p a s e n a  k  B t iB o a y  h t o , e c m  ñ a p a s e  S e c K O d H H e  o ip y Ó H  

a a c a  HeMeaneHHO y n a K O B a iB  b n n e H K y n o a  BaKyyM OM , B H a e p a a T B  b T e -  

q eirae  3 6  a a c .  n p a  I I ° C  a n a  p a s B a T a a  n o c Me P T H o ro  O Kon eH eH aa o e s  

x o n o a o B o ro  c T p e c c a ,  a s a i e u  o x n a a a iB  a o  I ° C ,  t o  no K a n e c T B y  Maco 

He y c T y n H T  nonyaeHHOM y no oOh u h o H T e x H o n o ra a  a  m o m t  x p a H H T B c a  ao

3 He^ejiB. *
fljIH COnOCTaBHTeJILHOM OIjeHKH BJIMHHHH CnOCOÓOB OXJiaKñSHHH Ha H

jio rn n e c K y io  a e H H O c iB  ó e m o B  uaca mohho HcnoaB30BaTB weioa íepuenia- 
TMBHoro rnaponasa (A.CoKoaoB, C.Ean3apaH, E.Mhhkobckhü, 1972).noc-
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ne 7 cyTOK xpaHeHua HenoTopoe npesnoaTenne duao oisaHO opraHonenTM- 
qecKHM  n o K a a a ie jm M  Maca MesneHHoro oxnasseHua; b  nocnesyioineM  doñee 
BHCOKiie opeHKH Hen3MeHH0 n o n y a n a H  o6pa3pH M a ca , nosBepraBiaerocH h h -  

TGHCHBHOMy oxnassenmo (A.CoiconoB, T . PyflHHueBa, H.IÜHtuKHHa, JI.Konec- 
H H KO B a , 1976).

OflHH H3 BaacHHx B o n p o c o B  -  dbicTpoe o x jia K s e H H e  r o B a s B e r o  M aca h 

e r o  cn o co fiH O C TB  n o rn o m a TB  B o s y .  3 to  HyaHO 3 H a t b  b  n p o n 3 B o s c T B e  k o s -  

ó b c h , x e ¡i d o n ee  h t o  k o h s íiu w o h h p o b o Hue n e p e s  o x n a sse H n e M  yMeHBiuaeT 

cn o co fiH O C TB  noraosueH Ha b o s h .
Ha ocHOBaHKH p e 3y n B T a T O B  n ado paTop H b ix a  np oH 3B O scTB eH H b ix onuTOB 

no B H p a S o T K e  K o n d a c  H3 d h ic T p o o x n a s s e H H o ro  Maca (n p a  0°C) a M a ca, 

x p a H H B in e ro c a  24 n a c a  n p a  I2°C , a noTOM o x n a s s e H H o ro  n p a  0°C, y c ia - 
HOBjieHO ( O . C . B p a a i e H ) , h t o  M aco , o x n a ssa e M o e  n o cn e  K O H sa n a o H a p o B a - 

H H a , HMeeT T y  ace cn o c o d H o c T B  n o ra o in e a n a  b o a b i , n a a  h  d b ic T p o o x n a s s e ii-  

H o e , w o  s o  c h x  n op  ae Óbijio a 3 B e c T H 0 .

C s p y r o f i  C To p o H U , H ccn e sO B aH H H  n o tta sa n a  (K .X o H H ic e n , P.XaMH,I977), 
h t o , n p o fis a  a e p e 3  cT asa ¡o  " c o l d  s h o r t e n i n g " ,  Maco o t ín a s a e i  weHBineM 

cnocotíHOCTBK) n o rn o m aTB  B o s y ,  neM M e sn e H u o o x n a sse H H o e . O sH ano n a c ió  

p a 3 H H iia  M e ssy  o isesB H biM H  MbiniqaMH o s a o r o  a T o ro  s e  h h b o t h o t o , a t b k -  

s e  OTsesBHHM H s h b o t h h m h , d o s B iu e , aeM b  c n y a a e  M e ssy  MesneHHO a mí 
ÓHCTpOOXnaSSeHHHM  MBCOM.

M c c jie s o B a n a a  b  ¡O ro cn a B a a  ( < f .E y a a p ,  A . íp é ü J i n x ,  S . I Ín e H s e p ,  1977) 
n o K a 3 H B a io T , h t o  B K 3 B a H H a a  o x n a sse H a e M  s e c T K O O T B  ¿saca B 0 3 H H K a e i i  

cyuecTByioiH H X T e x a o a o r a a e c K a x  y c n o B a a x  n o jiy a e a a a  Maca a ocodeHHO y 
KaaecTBeH H b tx icycKO B r o B a s B e r o  Maca a , a t o  o a e tiB  B a s H O , -  b  « a c e  

T e n a s .  C o n o c T a B a a a  p e s y n B ia T H  a c c n e s o B a H a íi no on p ese jie H m o  a te c T -  

k o c t h  Maca b Hataeií cT p a H e  c naTepaTypH U M a s ^ h h h m h , c o 3 s a e T c a  

B n e n a T a e n a e , h t o  b t o t  Ja itT o p  y n a o  d o ñ e e  pe3KO  B b ip ase H .

3 t o , B e p o a T H O , noTOM y, h t o  b t o t  JeHOMeH y  H a c d o ñ ee  pe3HO BbipaKeH . 

3 t o , B e p o a T H O , noiOMy, h t o  ro B a s B e  Maco b  ¡O ro cn a B a a  MeHee s a p H o e , 

aeM b  c T p a H a x , b  h d t o p h x  npoBeseH bi nepBbie a  rnaB H bie  a c c n e s o B a H a a  

(H oBoft 3 e n a H S H H , B e n a K o d p a T a H a a , CM, A B C T p a n a a ) .  A o c T o n p a M e a a T e n B - 

h o , a io  s a » e  n o T p e d H T e n a  3aMeaa¡0T y x y sw e H a e  H e s H O c ra  T e n a a B e r o  Ma­

c a ,  He 3 H aa  n p a n a ff ij.

3 t h  JaKTU noKa3biBaioT HeodxosnMocTB H3MeaeHHíi b  odnacm TexHono- 
r a a  Maca; h h h m h  cnoBaMa, h o b u x  onepapaM b  TexHuae ytíoa, cnocodoB 
o x n a s s e r a ia ,  h o b h x  MeTosOB b  cipomejiBCTBe doeH a  b  pacnpeseneHaa 
Maca (í.E yaap , B.OnymKa, 1977), c o c h o b h o M nenBiO HHTeHCHjHnnpoBaTB
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npouecc oxaasseHHH c nonyueHHeM seaaeMOÍS HeatHOcra oxnasaeHHoro 
MHca h ero nyumeft coxpa Haemoc th .

Ocofioe 3Ha^eHne npiiaaeica cerouHa npoóneMe KOHcepBHpoB3hhh Ma­
ca b oxjiaBfleHHOM Bnae (A.M.EpaKHHKOB, E.n.KaMOBHHKOB, S.Z.Kayxue- 
ihbhjih, 1976). B CCCP b  secHToa nammeute npeacToni peinHTB cepBe3- 
Hy» 3aflaay -  paciiiHpHTB pe.aaH3auHio oxmasaeHHoro Maca «o 80% Bcero 
odí>eMa ero npoaara. YaaTUBaa BecBMa orpaHHaeHHue cpora xpaHeHHa 
oxaaKfleHHoro Maca (o í  7 ro 10 aHe8), HeodxoaHMO pa3pa(5oiaTB cno- 
codn, c noMOinB» KOTopbix npoao JDKHTe jibhoctb xpaHeHHa dyaeT yBejinue- 
Ha jo  3-4 HeaeaB. B nepByio ouepeai, uenecoodpa3HO Heno jiB30Batb 
B03M0HH0CTB XpaHeHHa MBC3 B peryJDipyeMOÍÍ ra30B0ft cpeae, B yCJIOBH- 
ax <5jiH3KpHOCKOiiHHecKHX TeMnepaiyp, b nojiHMepHOñ ynaKOBKe.

3 a M o p a H H B a H H e

HecMOipa Ha npHMeHaeMufi Meioa oxaaacaeHHH, oh uacTO, no paay 
npnHHH (aaHTeaBHaa TpaHcnopTupoBKa hjih xpaneHHe) He b coctohhhh 
npofljmTB cpoKH xpaHeHHa Maca. 2jih <5oaee npoao mHTejiBHoro xpaaemiH 
Maco SOJOCHO SfJTB 3aM0P03KeHHUM. KpoMe Toro, 3aMOpa®HB3HHe MHC3 B 
oiaejiBHHX cmyuaax aBaneica uacTBio TexHomorHHecKoro npoiíecca, no- 
cpeacTBOM KOToporo odecneaHBaeTca Soase 3koi.omhuhu0 h KauecTBeH- 
híjh npoayKT (B.OayniKH, 1973).

3aMopaKHBaHHe Maca oaHO(|>a3HHM enocodoM, b oTjmuHe ot aByx$a3- 
Horo c npeaBapHTejiBHHM oxaaHaeHHeM, npoH3BoaHTca HeiieaaeHHO, T.e. 
Koraa oho HaxoaHica eme b napHOM coctohhhh. Ilpn stom BcaeacTBne 
yBeJiHneHHH nepenaaa leMnepaiyp Mesay mhcom h B03ayxoM b M0p0 3Hjnce 
npouecc 33MopaMB3HHH pe3K0 HHTeHOH$HUHpyeTca, uto aaeT cymeci- 
BeHHbiB TexHHKo—aKOHOMHnecKHü 3$$eKT (A.n.lüe$fep h ap-, 1972).

MHorouHCjieHHue TpyaH roBopai b nomB3y oaHO$a3Horo 3a«opaacHBa- 
hhh Maca. Maco aomHo 0htb 3aifopoxehhhm, noraa ero Bjiaronoraomae- 
moctb caMaa dojiBiuaa, a sto 3HanHT, Koraa oho HaxoaHTca eme b nap- 
hom coctohhhh, nocKOjiBKy Toraa h aeHaiypauHa dejmoB MeHBmaa, oco- 
deHHO, ecJiH mhco 3aMopaj¡cHBaeTca OmcTpo. B Harnea cipaHe npoBeaeH- 
mje HCcaeaoBaHHa nojiHOCTBB cormacyioica c sthmh yTBepacaeHHHMH 
(C.KapaH-jBiopaHH, 1969).

IlpeHMymecTBOM npnMeHeHHa dmcTporo oaHO$a3Horo 3aMopasHB3HHa 
Maca hbaaetca skohomhh npoH3BoacTBeHHmx naomaaefi h cHHxsHHe Kanii- 
Tajibhhx 3aipaT npn cipoHTejiBCTBe MHConepepadaTHBaiomHX npeanpnaTHñ 
(A.n.IDe$$ep h aP-> 1972). OanaKO odn¡eH3BecTHo, hto KanecTBO 3aMO- 
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poaceHHoro Maca mace, <ietí He3aMopo»ceHHoro. 3 to BraaHHe 3aMopaKHBa- 
HHH ocofieHHO oqeBH«HO, Korsa Maco 3aMopaacHBaeTca npn lem ep aiy p e,
5JIH3K0 M k ero ionice 3aiiep3aHHH. B Jmiepaiype mohho n a t a  penuM pas 
OfiBHCHeHHñ 3T0K) HBJffiHHH, HO HH OflHO H3 HHX He fl0K83aH0. HOBeiífflaH 
ranoTesa (C.TuniKeBHH, H.TbitUKeBHH, 1975) saKJnoHaeica b tom. hto chh-  
jfceHHe KaaecTBa Maca npn 33 MopaaHBahhh rnaBHHM oCpa3 0 M cBa3aHo co 
CKOpoCTBIO H XapaKTepOH KpH0flH$f>y3HH. IIpOHCXOaHT MHrpaiJHH MHH6p3 JIB- 
HHX BemeCTB BO BHyTpeHHHíí CJIOM Maca npH 3aMOpa3iCHB8HHH, B pe3yjlBTa- 
Te nero cosepjsaHHe nx BHyipn Kycna 3aMopojiteHHoro Maca 0Ka3HBaeTca 
noHra BflBoe dórame, tom b Hapyahhx cjiohx, Tersa KaK cosepacaroie 
pacTBOpHMHX SejIKOB BO BHyTpeHHHX CBOHX, HaOtíopOT, CHH3Ka6TCH. Ü3Me- 
HeHHe KOHqeHTpauHH hohob b Mes- h BHyipHKJietohhoB hhskocth 0 Ka3bi- 
B aei BJiHHHHe Ha noBeseHHe npoieHHOB. CieneHB yBeraaeHHa KOHaeHTpa- 
HHH HOHOB 33BHCHT OT CKOpoCTH SBHMHHH $POHTa JIiSa , T3 KHM OfipaSOM, 
(503iee HH3K3H CKOPOCTB 3aM0p3¡gMBaHHfl AOffiiCHa BH3B3TB OOJiee CHJIBHUe 
H3MeHeHHH B xapaKTepHCTHKaX TK8HH.

XapaKiep h CTeneHB H3MeHeHHfi tk3hh y mbothhx b Tenemie saMopa- 
KHBauHa dórame« nactbb 33BHCHT h ot cboííctb MexaHuaecKOñ CTpyKTypu 
MbiraeHHOñ TK3HH. MaKCHMaraHHñ npexeji hpohhocth MhmieHHOü tk3hh o w e - 
qeH B nepnofl «o o hoto Hernia; b Teaemie nocMepraoro nepnosa oKoaeHe- 
hhh cTpyKiypho—MexaHHaecKHe cBoñctbo tkbhh TepaiOTca; nos BsnanneM 
o«HO$a3Horo 3aMopaHHBaHHa, osnaKO, ohh tojibko H3MeHH»TCH. B pe3yra- 
T3Te 3aMOpaKHBaHHH-pa3MopajKHBaHHa (A.T.ÍlHCKapeB, H .K .íesopoBa, 
M.A.toCJupacyjiaeB, 1975) nponHocTB MbiiueraiOM tkbhh KpynHoro poraToro 
CKOTa, onpeseaaeMaa b HanpaBjBHHH MHuieamix bohokoh, OHHJfcaeTca Ha 
30-50% , a onpeseJiaeMaa nonepeHHO -  15-30%. C 3 I hmm H3MeHeHHHMH b 
oHaHHiejIBHOH CTeneHH CBHSaHLI H H3M6HeHHH iaOp$OHOrH'jeCKOH CTpyKTy- 
PH H rHSpÔ HHBHHX CBOftCTB MHHieHHOí} TK3HH.

OcofíeHHO xopomo npooaeffiHBaioTCH cipyKiypHHe H3MeHeHHa, BosHHKa- 
lOIÍHe B MHUietJHOft TK3HH K3K HOCJieSCTBHe 3aM0paEHB3HHH H XPaHeHHH 33- 
MOpOKeHHOrO Maca C nOMOIIfBJO rMCTOJIOrMHeCKHX H 3JieKTp0HH0-MHKp0CK0- 
nHaecKHx HccJiesoBaHH«. IlapHoe h npesBapmeraHO oxnaiseHHoe meo 
saMopasHBajiocB h xpaHHJiocB 2 rosa npn -20°C HeynaKOBaHHoe hjih yna- 
KOBaHHoe B noJiH3THffi3HOBy¡0 naeHKy (E.CKaHCKHfi, n.IlaBnoBCKHí}, JI.Mes- 
BeseBa, A.BeaoycoB, 1 9 7 6 ). Pesym Tam  srax  nccjiesoBaHHií noKasHBa- 
I°T, Hapasy c H3BecTHHMH pa3HHiíawH b o6i,eMe aeflHHHX KpHCTaJIJIOB , HC- 
Hyio pasHHuy b aBTomse rpaHymipoBaHHHx saeMeHTOB capKomia3Mu Mescsy
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MHCOM, 3aM0pasHB3eMHM B napHOM COCTOHHHH, H IipeflBapHTejIBHO o x n a s- 
seHHHM. B nepBoM cjiyaae aBTonns npoflomcaeTca ao 8 Mee. xpaHenna, a 
b apyroM -  3aKaHqHBaeiCH eme ao 3aMopa2¡cHBaHHa. KpoMe T oro , $opwn- 
poBaHue ryfiKooópa3Horo cjioh no« noBepxHocTBio MHca, ksk  nocjieacTBHe 
cyfíHHMauHH jiBfla, OTcyTcTByeT y ynaKOBaHHoro Maca, n 3-3a  aero  h 
npegJiaraeTca xpaHeHHe 3aMCpo¡¡ceHHoro Maca, ynaKOBaHHoro noene 33mo-  
pBHHBaHHH B nOJIHSTHJieHOBHe nH6HKH.

Tarase Hccjie/toBaHa h npoTeoJiHTHaecKaa aKTHBHOCTB Maca, 3aMopoxeH- 
Horo b napHOM coctohhhh, xpaHHBmeroca roa npn -10, -18 m -28 C 
(H .A .Pojiobkhh, JI.A.Mejiy30Ba, 1975). OTMeaeH m m u yu  npoTeom m aec- 
KOfi aKTHBHOCTH b Teaenne 5-7 MecaaeB xpaHeHHH. OTMeaeno Tarace, hto 
aKTHBHOCTB K3TenCMHa M3MeHHeTCH C3MBIM CHJIBHHM 0Óp330M npH 33MOpa- 
KHB3HHH H XpaHeHHH npH -28°C. CHHMeHHe npOTeO JIHTHaeCKOK aKTHBHOCTH 
33Mopo'«eHHoro xpaHHBmeroca Maca 0BH3aH0 c HaKoruieHHeM MyKonomca- 
xapHflHoro KOunoHeHTa BHyTpn MUiueaHOtt tkbhh h c $opMnpoBaHneM komii-  
jieiica, b KOTopoM' KaiencHH meen: HH3Kyio aKTHBHOCTB. BTopnaHoe noBti- 
raeHHe 8 kthbhocth KaiencHHa h señCTBHe (JepMeHTOB mho$h<3phjijihphhx 
óenKOB b KOHue xpaHeHHH £0Ka3HBaeT flHccoqHapHio ynoMHHyToro komii-  i 
jieKca.

Tarase c j ie a n m  3a óHOXHMHaecKHMH h  o p ra H o n e n ra a e cK H M H  H3MeHeHHH- 

MH pyÓJieHOÍl rO BH SH H H , fiH CTp03aM 0p0SeH H 0ñ npH -40oC H XpaHHBUieftCH 

n o a  BaKyyMOM hjih b n p H cyT cT B H H  B 0 3 fly x a  npn -20°C( ® .  K n p p a p  , K.Ty  ̂
p a n , JI.C H M aTO C , K .  B a jie H , 1 9 7 5 ) .

IIpo re o jiHTnae cKHe h HHnojiHTHaecKHe H3M6HeHHa npoHcxoaaT npenMy- 
¡uecTBeHHO na npoTaxceHHH ¿pyx nepBHx MecapeB xpaHeHHH, 3aieM ohh 
3aMea3iHioTCH. HanpoTHB, 3naaHTejiBHoe H3MeHeHne opraHOJienTHaecKHx 
xapaKTepncTHK oTM eaajioci tojibko nocJie flByxMecaaHoro xpaHeHHH.

BbicTpbiM 3ajjopaKHBanHeM pyfiJieHoB cojehoM h HecoaeHoB roBHSHHU 
cpa3y jse noene y6oa bo3momho Ha npoTHKeHHH H eaejit h MecaueB coxp a- 
hhtb BHCOKoe cosepücaHHe A T Í ;  BapeHbie KOJifiacH, csejiaHHHe H3 stoto 
CbipBH, HMeioT npeBocxoanoe KaaecTBO npn ycnoBHH, aTO 3aMopo«eH- 
Hoe mhco «o nepepafioTKH He pa3MopaacHBaJiH (P.XaMM, A.EaaaBH, 
K.XoHHKea). ripn xpaHeHHH Tanoro Maca npn -I2°C Ha npoTjaceHHH He- 
ckojibkhx H ejejiB 3HaaHiejiBHO cHHsaetch KoanaecTBO AT$ h rraiKoreHa; 
3 T0 pa3 JioHeHHe npn -20°C b óoaBiiiofi Mepe 3aMeflJieH0, a npa -3 0  0 
coBceM npeKpamaeTca. noaToay Hyrao pydaeHoe coneHoe h HeconeHoe 
roBHKBe mhco xpaHHTB npn TeMnepaTypax HHsce -2 0  C. Hto KacaeTca
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TeüiiepaTypH xpaHSHHH 33MopoaceHHoro Maca a Boodine 3aMoposeHHtix npo- 
ayicTOB, Ha x iy  MeKflyHapoflHOM KOHrpecce no xojioay b pase floajiaaoB 
noflTBepK«ajica ciaBniafi TpaflaqaoHHHM B3rnafl, hto HaajjyniEHe pe3ynBTa- 
Tu aaeT xpaHeHae npa bosmoscho <5o;nee hh3khx TemepaTypax (fl.r.PMTOB, 
1976). ycTaHOBjiOHO, aro npaMeHeHae xeMnepaTypu -30°C no3BOJiaeT 
ayame coxpaHaiB KaaeciBO Maca a ysJiHHHTB cpoa xpaHeHaa ynaKOBaHHHx 
rOBHSBHX OTpySOB JO 15 Mee., CBHHHHH MaCHOÜ -  ao 12 Mee. BMeCTO 
12 a 9, cooiBeTcTBeHHO, npa -I8°C ( JI.fl.Ba carne Ba, r . 3 .flKy60B, 
H.Z.KapraaBueB, A.M.IlHCKapeB, E.JI.MoaceeBa, F.A .Ea JiaHaaHa, JU liJíox- 
JiOBa, H.T.floHHOBa, E.B.PyHap, 1955). OaHaKO cymeciByei a oÓocho-  
saHHoe MHeHHe, hto ape3MepHO HH3Kue Teanepasypn xpaHeHaa 3aiaopo- 
scehhhx npoayKTOB yxyflma¡0T KaaeciBO. Hcxoaa a3 naTaTenBHoM neHHOcTa 
fieaicoB, xapaKTepH3yeM0ü no ax aianyeMOCTH $epMeHT3Ma, HancSonee pe- 
aeeoofipa3Hoe 3aM0paxaBaHae Maca b napHOM coctohhhh a xpaHenae 
ero npH -I0°C b TeneHue 12 Mee. b ycaoBaax, acRaonaiomax ecTecTBea- 
Hyio yfinaB 3a c a e i  Bcnapenaa (H.A.Tojiobkhh, JLA .M eaysoBa, 1975).

He Bxoan b aHcayccHK) no aaoM npaKTanecKH BasHOíí npofiaeMe, c a a -  
TaeM, hto Bonpoc oó oniHMaaBHOM aeMnepaiypHOM pexaMe xpaHeHaa 3 a - 
MOPOSBHHHX npoayKTOB XHBOTHOrO npOHCXOHAeHHH HpeaCTaBJIHeTCH BeCBM3 
cnopHHM a TpefíyeT rayco xoro  H3yaeHHa.

P a 3 M o p a s H B a H a e

HsHCKaHae Haafiojiee paaaoHaaBHoro enocofia pa3MopaKBBaHaa, npa ko-  
TopoM eoKpamaeTCH npoaojmHTeaBHOcii nponecca a coxpaH aeica aoBap- 
Hoe KanecTBo Maca, npeacTaB jiaei 6ojibiüoh HaynHHíi a npaKTanecKHH hh-  
Tepec. Pa3MopaKHBaHae -  s io  3aBepüia¡oinafi TexHoaoranecRaM npouecc 
xoaoaajiBHoñ oSpaSoTrai Maca, qejiBfo Koioporo a B a a e ic a  MBKcaMajiBHoe 
BOccraHOBjieHae ero  nepBOHanajiBHHX cboMctb. lipa 3aMopaj£HBaHaa .a no- 
caeayiomeM xpaHeHaa Maco n p e iep n eB aei HeRoiopae HeodpaTHMtie H3MeHe- 
Haa, ooycaoBjEHHHe pa3BaTaeM OaoxBMHaecKax a apyrax nponeccoB. B 
CBH3B c 3THM HCXOAHBie CBOfiCTBa Maca npH pa 3M0paaíMBaHHH BOCCTaHaBJIH- 
BaioTCa He noanocTBío. OsHaKo npa npaBHHBHOM BeseHaa npoaecca pa3MO- 
pascHBaHaa oTpanaTejiBHOe BjiaaHae 3aMopasaBaHHa Ha daoJioranecRae 
cBOacTBa a nameByra peHHoctb Maca Moscei Omtb cyiiiecTBeHHO yMeHBineHO 
(A .n.IIIe$$ep a a p . ,  1 9 7 2 ) .

OcHOBHBaacB Ha aHanaTanecRax aceneaoBaHHax pa3MoposeHHoro Maca 
(cBOtfoAHoe BhiTeKaHae coK a, cnocoÓHOciB noraoueHaa b o sh , H3MeHeHae
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UBeTa, pH, paciBopHMOcTB ÔeJiKa, MUKpoOnoaorave craie KomivecTBeHHHe 
noKa3aTeJin), mosho nonyvnTB HaHJiynmee KanecTBO roBOTBero Maca, 
npuMeHHH cneaywuHe napaMeipn B03ayxa npa pa3Mopa2cnB3HHH: seMnepa- 
Typa I4-I5°C, cKopocTL 2,5 m/c , OTHOCMTejiBHan BjiasHOctb 95- 98% 
(3.H h s3hjickh, JI.KyjiaroBCKa, 197 5 ).

OaHSKO OIITHMaJIBHHÍÍ CnOCoS pa3MOpaSHBaHHH Maca SJIH B cex  yCJIOBHft 
npaimîqecKH HeB03M0ïtH0 o n p ea e ra iB . TexHHveeraie bo3moshocth, bko-  
HOMHTOCKHe HHTspe ch h r a m e HiivecKHe spe<5oB8HHH He coBnaaaioT bo 
Bcex cJiynanx. IIoaTOMy BbiPop cnocoQa pa3MopascnBaHHH HBjiaeTCH b ca- 
mom «ene KOMnpoMHCcoM, KOTopHM b a a hhofl cmyapnH KaK MOscHO ayniue 
oiB enaeT  Ha Bonpoc.
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COLD UTILIZATION FOR MEAT PRESERVATION

Dr. Z. Trumi<5, The Institute of Meat Technology, 
Yugoslavia.

Last year in MalmB at the Session "Meat chilling, freezing 
and thawing" Dr. V, OluSki in his introductory paper "Cold and 
Meat Production" gave a comprehensive review of the literature 
dealing with cold effect upon muscles, as well as with the proce­
dures retarding sarcomere contraction during chilling, i.e . me- 
ohanloal ones whioh inhibit intensive ohilling, and eleotrio st i­
mulation as an eventual, routine practical method (V. OluSki, 1976). 
That is  why I shall restrict my introductory paper mostly with
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the latest results( according to my own preference) and concentra­
te on the contributions to this Congress, as well as on the pro­
bable discussion induced by them.

Besides, I  would like to remind you, that here in Moscow, in 
September 1975, the International Congress of Refrigeration was 
held where at a similar session a number of interesting papers was 
presented. In my report I shall, naturally, refer to some of them,

ChillUte

To prepare high-quality meat products, it  is necessary to 
extensively use refrigeration. Comprehensive studies into biophy­
sical, biochemical, histologioal, etc, ohanges in meat during its  
cold treatment points to '■.he expediency of intensifying meat 
chilling, freezing and thawing processes. The faster these proces­
ses, the better meat appearance and the lower shrinkage (A.P. Shef- 
fer, A.G. Saatohan, G.D. Kontchakov, 1972),

In this regard, a quick reduction of meat temperature down 
to the storage one is of primary importance. However, quick tempe­
rature lowering both on the surfaoe and in the depth of meat, in­
hibits inevitably the development of autoJytic processes. A tem­
perature f a l l  down to nearly I5°C slows down considerably ATP de­
composition and, hence, the course of rigor mortis (J.R. Bendal], 
1973). The subsequent stages of meat autclysis are, therefore, 
retarded like in slowly chilled meat, this being the reason for 
doubting the expendienoy of meat intensive cooling.

It was established (H.H. Looker, J*G. Daines, 1976) that 
increased musole temperature at the final stage of rigor ( 24
hours at 2°C, then 7 hours at 37°C) eliminates fa ir ly  toughness 
of meat with cold-shortened saroomerei. Though the rigor has not 
been resolved, toughness was eliminated. It is  probable that a 
temperature increase at the final stage of rigor mortis influen­
ces the links between myosin— and actin-tropomyosin—troponin 
oomplexes.

It was with the same purpose -  to keep meat as long as pos­
sible (the consumers prefer chilled rather than frozen meat and 
demand that it  should be of a high salable quality and of good 
keepability), that the XIVth International Congress of Refrige­
ration (Moscow, 1975) touched upon an important aspect of feasible
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freshly“"Krai meat oarcass cutting followed with cut cooling 
(C. Valin, A. lacourt, C. Touraille, J. Foumaud, 1975). The ex­
periments carried out allowed to conclude that i f  fresh-warm bo­
neless meat cuts were immediately vacuum-packed, conditioned at 
XI°C for 36 hr to permit rigor development with cold stress, and 
then cooled down to I°C, such meat was not inferior in quality 
to that treated conventionally and could be stored for up to 3 
weeks.

To compare the effect of a cooling procedure upon the biolo­
gical value of meat proteins, the ensymatio hydrolysis method 
might be used (A. Sokolov, S. Egiaaryan, E. Minkovsky, 1972).
After 7-month storage slowly-coaled meat was organoleptically 
preferred} later on, intensively-cooled meat samples were invariab­
ly scored higher (A. Sokolov, T. Roudintseva, Si. Shishkina, 1. Ko­
lesnikova, 1976).

An important questions that of fast cooling of beef meat 
and of its water-absorbing capacity. It is to be known in 
sausage production, moreover that conditioning prior to cooling 
reduces meat water-absorbing capacity.

On the basis of laboratory and production tests on sausage 
production from quaickly-ohllled meat (at 0°C) and from meat con­
ditioned at I2°C for 24 hours and then chilled at 0°C, i t  was 
found (O.S. Braathen, X975) that the water—absorbing capacity of 
chilled, pre-conditioned meat was similar to that of quickly- 
chilled meat. This was not known previously.

On the other hand, K.O. Honlkel and R. Hamm (1977) showed 
that, upon passing through the "odd-shortening" phase, meat ab­
sorbed less water than slowly-chilled one. But differences among 
individual muscles of the same animal or among animals were great­
er as compared to slowly- or quickly-chilled meat.

Studies carried out in Yugoslavia (F. BuSar, 1977; A. Fron- 
lioh, B. Zlender, F. BuSar, 1977) demonstrate that oold-induoed 
meat toughness ooours under the existing technological conditions 
of meat production and especially in high-quality beef outs, and 
this is  very important -  in veal.

Comparison of meat toughness, observed in Yugoslavia, with 
the data available in literature (such a comparison is possible 
due to different conditions and procedures used) gives an impres—
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sion that this phenomenon is  more pronounoed in our country. This 
is , probably, due to the fact that in Yugoslavia beef meat is less 
fatty than in the countries where the early and very important stu­
dies were performed (New Zealand, Great Britain, USA, Australia).
It is noteworthy that even consumers notioe a decrease in veal 
tenderness without understanding the reason.

These facts indicate the necessity of changing meat technolo­
gy; in other words, the necessity of new operations in slaughter 
technique, chilling procedures, new methods in abattoir construc­
tion and in meat distribution (F. BuSar, V. OluSki, 1977), aimed 
at intensifying chilling to achieve desirable tenderness and keep- 
ability of chilled meat.

Of special importance is now the problem of meat preservation 
by refrigeration (A.M. Brazhnikov, B.P. Kamovnikov, E .I. Kaukht- 
cheshvili, 1976). In the USSR, during the 10th Five-Year Period 
they are to solve a serious task, v iz ., to enlarge chilled meat 
sale up to 80% of the total meat volume. Considering a rather l i ­
mited storage life  of chilled meat (7-10 days), i t  is necessary 
to develop procedures which would help increase the storage li fe  
up to 3-4 weeks. First of a ll ,  it is expedient to practise poly­
mer-wrapped meat storage in a controlled gas atmosphere, under the 
conditions of near-oryoscopio temperatures.

Freezing

Despite a cooling procedure applied, it  often cannot extend 
meat storage time by a number of reasons (long transportation, 
prolonged storage, etc. ) .  For longer storage meat must be frozen.
In addition, in some cases meat freezing is a part of a technolo­
gical process which ensures a more economical and a higher- 
quality product (V. OluSki, 1973).

One-stage meat freezing, as distinct from two-stage one with 
pre-chilling, is carried out immediately when meat is  s t i l l  warm.
Due to a higher temperature difference between the meat and the 
air in a freezer^ freezing is  greatly accelerated, thus yielding 
a considerable teohnico-eoonomioal effect (A«P. Sheffer et a l. ,  
1972).

Numerous articles support meat one-stage freezing. Meat must 
be frozen when its water-absorbility is  at maximum; it  means when
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it  Is s t i l l  in the fresh-warm condition, as at that moment pro­
tein denaturation is minimal, especially i f  meat is frozen quick­
ly . The investigations carried out in our country agree well with 
these statements (S. Karan-DJurdid, 1969).

Advantages of the application of quick one-stage freezing of 
meat are lower production space and capital investments in the 
construction of meat processing plants(A.P. Sheffer et a l . , 1972).
It  is , however, well-known that frozen meat quality is inferior to 
that of fresh meat. This effect of freezing is especially pronounc­
ed when meat is frozen at the temperature close to its freezing 
point. In literature one can find several explanations of this phe­
nomenon, hut none of them has been proved yet. The latest hypothe­
sis (S . Tyszkiewioz, I . Tyszkiewicz, 1975) consists in that meat 
quality during freezing is lowered, mainly due to the rate and na­
ture of cryodiffusion. Minerals migrate into meat interior layers, 
this resulting in their almost doubled content in the inner layers 
as compared to the outer ones, whereas soluble proteins level in 
meat interior layers is , vice versa, reduoed. Changes in ion con­
centrations in the inter- and lntraoellular liquid influence pro­
teins behaviour. The rate of ion concentration growth depends on 
ice front velocity; thus a lower freezing rate should cause more 
severe ohanges in tissue characteristics.

The nature and degree of animal tissue ohanges during freez­
ing depend, mostly, on the properties of muscle mechanioal struc­
ture. The maximum limit of muscle strength fa lls  to the pre-rigor 
period; during rigor mortis the muscular tissue loses its  struc- 
turo-meohanioal properties; one-stage freezing, however, only 
causes their changes. Freezing-thawing resuit in decreased strength 
of beef musole: by 30-50$ along muscle fibers, by 15-30$ across 
them(A.T. Piskaryov, N.K. Fyodorova, M.A. Dibirasoulayev, 1975). 
Changes in musole morphologioal structure and hydrophllio proper­
ties are greatly related to the above alterations.

It is especially efficient to follow the structural changes 
in the muscular tissue as a consequence of freezing and frozen 
storage by means of histological and electrono-mlcroscopio exa­
minations. Fresh-warm and pre-ohilled, non-paoked or polyethylene- 
paoked meat,could be frozen-stored at -20°C for two years(E.Skansky, 
P. Pavlovsky, I .  Medwredeva, A. Belousov, 1976). Their results in­
dicate a clear difference in the autolysis of sarcoplasmic granu-
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lated elements in fresh-frozen and prechilled-frozen meat, as well 
as known differences in ice crystal size. In the former case 
(fresh-frozen) the autolysis proceeds during 8-month storage, in 
the latter one it  is completed prior to freezing. Besides, sponge­
like layer formation under the meat surface as a result of ioe 
sublimation does not occur in packed meat; due to this; it  is  sug­
gested that meat be frozen and polyethylene-packed after freezing 
for storage.

The proteolytic activity of fresh-frozen meat, stored at 
-10, -18 and -28°C for one year was also studied (N.A. Golovkin,
L.A» Melouzova, 1975). The minimal proteolytic activity was noted 
during 5-7-month storage. It was also noticed that oathepsin ac­
tivity altered immensely during freezing and storage at ~28°C. 
Lower oathepsin activity of frozen and stored meat is connected 
with the intramuscular accumulation of the mucopolysaccharide 
component and with the formation of a complex where oathepsin is 
of a low activity. Oathepsin re-activation and the action of the 
enzymes of myofibrillar proteins at the end of storage prove the 
dissociation of the above complex.

The authors also followed the biochemical and organoleptical 
changes in ground beef quiok-frozen at -A0°C and stored at ~20°C 
under vacuum or in the a irfr.P . Girrard, C. Taureille, D. Simotos,
C. Valin, 1975). Proteolytic and lypolytio changes occur, predo­
minantly during the f irs t  2 months of storage, then they slow down. 
Inlike it ,  considerable changes in organoleptioal soores were 
observed only after 2—month—storage.

By freezing ground cured or fresh beef immediately after 
slaughter it  is possible to maintain a high ATP content for weeks 
and months; oooked sausages made of this meat are of a superior 
quality provided that meat is  not thawed prior to processing 
(R. Hamm, A.A. Badawi, K.O. Honikel, 1977). Storage of such meat 
at -12 C for several weeks reduces greatly ATP and glycogen levels, 
this reduction being much slower at -20°C and completing at -30°C. 
Therefore, it  is necessary to store ground cured and non-oured 
beef meat at the temperatures lower than -20°C. As far storage 
temperatures of frozen meat and, in general, of frozen foods, a 
number of papers of the XIVth International Congress of Refrige­
ration confirmed the traditional point of view that the best re -
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suits are achieved in case of storage at as low temperatures as 
possible (D.G. Ryutov, 1976). It was found that the temperature of 
-30°C allowed to preserve meat quality and to extend the storage 
time of packed beef cuts up to 15 months, of meaty-type pore up 
to 12 months instead of 12 and 9 months, respectively, at -I8°C 
(L.D. Vasilyeva, G.Z. Takoubov, I . I .  Kaxgaltsev, A.I. Piskaryov, 
E.L. Moiseyeva, G.A. Balandina, L.M. Khokhlova, N.T. Dontsova,
E.V. Gunax, 1955). However, there is a reasonable opinion that 
extraordinarily low storage temperatures of frozen foods are harm­
fu l for their quality. From the viewpoint of proteins nutritive 
value characterized by their digestibility with enzymes, it  is  
most reasonable to freeze fresh meat and to store it  at -IO°C for 
12 months under such conditions whioh eliminate meat shrinkage 
through evaporation (N.A. Golovkin, L.A. Melouzova, 1975).

Without going into details on this, practically very impor­
tant problem, I think that the question of the optimum storage 
temperatures of frozen animal foods seems rather disputable and 
needs comprehensive studying.

Thawing

The search for: the most rational thawing method, whioh cuts 
the prooess time and helps to retain the salable quality of meat, 
is of great scientific and practical interest. Thawing is the f i ­
nal technological prooess of meat cold treatment aimed at the 
maximal recovery of its  in it ia l qualities. During freezing and 
subsequent storage meat is subject to some irreversible changes 
determined with the biochemical and other processes. In this con­
nection the In itia l properties of meat cannot be reconstituted 
completely. However, the proper course of thawing can considerab­
ly diminish the unfavourable effect of freezing upon meat biolo­
gical properties and food value (A.P. Sheffer et a l. ,  1972).

On the basis of the analytical studies into thawed meat 
(free Juioe release, water-holding capacity, colour, pH, protein 
solubility , microbiological quantitative characteristics), one 
oan achieve the best possible quality of beef meat, applying the 
following air paramétrés dirung thawing: temperature Ifc-I5°C, ve­
locity 2.5 m/s, E.H. 95-98% (Z. Nledzlelski, L. Kulagowska, 1975).
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It is  , however, practically impossible to determine the 
universal optimum method of meat thawing. Tehcnical possibilities, 
economic interests and hygienic requirements do not coincide in 
a ll  the cases. Therefore, the choice of a thawing method is , in 
fact, a compromise which solves the problem in the best way in 
any given situation.
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OXflAffgEHME. 3AM0P03KA. PA3M0P03KA

i-p , npo$. B. OjiymKH 
Mhcm tvt TeXHOAOrHH Msca, C$PiO

yBaKaeMHß TOBapam npe^cenaTexB! 
ßoporae Kojuiera!

Ha 3aBOflax, npoa3BO£HiuHx a nepepaöaTHBaioupix mhco, acnoxi>3y»T 
dojitnioe KojiaaecTBO xoxo^a ,C caMoro Haaaxa npoMHinjieHHoro cnocoöa 
ero npoH3BOACTBa pemajica ae;wä komoabkc BonpocoB,CBH3aHHHX c co3-

RJ1H 3TOÜ UBJlIi OOopyflOBaHHH.




