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Introduction

frozen meat is of noticeablely woersT q ta% dt r a n ^ f c M e^ radm 71&e^ ^ If"life ° f  f° ° ds' Some consumers still now consider and

311(1 SeDSOry ^  1116 r3te 311(1 dUr3tl0n ° f  fre6Zillg
both soluble proteins o f the sarcoplasm and t h e ^ r a f r a S  Pf ° CeSS ° f  freeZ“ g animaI t]ssues led to considerable
o f cellular organeles like mitochondria, lysosomes etc which ° faCtm' “ yosl? + fropomyosin-troponin-actinin due to t
Hamm, 1979; Hamm et al., 1986). There are renorts that fr 3SC le]enz>'mes bound to these structures into the cell sap (Berida ̂  
(Barbagli in Serlupi-Crescenzi, 1981). The same happens to S l S s .  3 remarkaWe release o f cytochrome c oxidase from

content o f native and d J a t o e d ^ o S ?  Md ^Tcific a c t i ^ f ^ h 11̂ 61118 (S° 1Uble sarcoPlasmatic proteins in general) and se^ 
heating. > S a" d aCt,v,ty o f cytochrome c oxidase o f bovine m .longissimus dorsi after

Material and methods

f t V Z g  S ' S ' Z S  “ " f ?  1 ? »  o f -■” ” > 1*»%  <PH -  5.6) were cu, o ff fr„m the u >  and
aesi J five, 1 t-Cs i " “  “ T? 1* ° “ “  ^  " d »  24 «  « - Q  LD.
(1994)), determination o f die pereenlage o f  d L a L d ( T r o u t ’s  N it,„ „ « h o d  ,1991) modified W *  
electrophoretic characterisation o f soluble sar«,pl,sma,ic „ ,o ,™ , T ’ 0' 1' “ "“  » »»6ase (Appehnmm et a l j ’( |felectrophoretic characterisation o f soluble sarcoplasmatic nrotehuTon'nnh  C 3if 1Vlt̂  o f  cytochrome c oxidase (Appelmans et a 
carried on,. Proteins for electrophoresis „ere  J Z E ^ Æ Ï S 2 S Ï £  ^  ° f  U ~ *

Results and Discussion

u l d T ~ f t X ; “ l "  ? 7 “  * *  »  f  »drum  dodecy, sniphale (S P » ^

» c o p la s m a i ic p r o t e L ^  ^
). After comparison of proteins migration distance from the top of the 

separating gel to the center o f the protein band on 15% SDS-PAGE gel we could 
resume that electrophoretic profiles o f frozen and unfrozen samples of 
sarcoplasmatic protons did not distinguish. Different intensity o f separated 
proteins was due to the different protein concentrations in samples 
We calculated the relative mobility (fc) o f unknown proteins and estimated its 
molecular weight from a calibration curve constructed from the molecular 
weight o f  proteins m the Sigma standard (SDS-7 DALTON MARK VII-L) and 
their Rr values. We could predict that the most distant protein band was 
myoglobin with Mr of 17800.

Table 1 Effect o f freezing and heating on the content o f native 
myoglobin in bovine LD samples (mg/g of meat)

thermal
treatment X \ x  t-valuc
fresh 1 lO.lO4'* j 6 .6 8 4JJ  1 2 96"

7.34 j 13.54*”
Significance level of effect is described as *** ** *
for pcO.OOl, p<0.01, p<0.05

Figure 1 Electrophoretic profiles o f sarcoplasm ^: \ 
proteins o f bovine LD separated on ^  0 &
PAGE gel

Legend: 1 = UF(65), 2 = UF(58), 3 = UF(50) 5 
-  FT(fresh), 8 = FT(50), 9 = FT(58), 10 ’= 
standard 7L; UF - unfrozen; FT - frozen/thawed; 
temperature (°C)

We noticed quite large differences, except for the gf°Ji '  
samples heated to T, = 65°C, in the content of tr t° L  T, 
between frozen and unfrozen samples (Table J ^  XJ  \  
2). In spite o f careful freezing and thawing sarcoid. (t 
some cell structures were obviously demaged, ^  té 
could contribute to the loss o f myoglobin in the dflP ; 
thawed and rather small frozen samples ( 9 x 9 x 5  <>&' 
relatively large surface.
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only du 30 ('974) has found that myoglobin denatures 
> , es . 8 Pr°longed heating at 60°C; after heating meat 
'letiatUrC(|°ne ^ourl w'fr pH 5.5 at 60°C the content o f 
and at 7 ^ -  ^Slobiti was about 30%, at 70°C about 80% 

t the r C*ose to 100%- Our results (Figure 2) showed
(relation I'" °P denaturation was faster in unfrozen samples 
iJ l l I sTi9etWeen native myoglobin (Mb) and T): Mb= - 

•^) than in frozen one ( Mb= - 0.05 T, + 7.8).

0  native □  denatured

unfrozen frozen and thawed

unheated 50 58 65 unheated 50 58 65

internal temperature (°C)

Figure 2 Content o f native and denatured myoglobin determined by Nit«» 
method in fresh and heated samples

Table 2 Effect o f freezing and heating on specific 
activity of cytochrome c oxidase 
(10'3 mU/mg of protein) in fresh and heated 
LD

treatment X X t-value
S.lw 1.29
3.134

3.2 1.0 1.71
2.2 1.2

F-value 2.80

C,

e 8( êcreased the enzyme activity but differences were not significant (T able 2). Generally, the specific activity of cytochrome c oxidase 
"'ith increased T,. In fresh samples enzyme activity was significantly higher (p<0.05) than in heated one.

1 'S t* '0“8
n 2 r°Ph0retlc separation of sarcoplasmatic proteins on polyacrylamide gels in the presence o f sodium dodecyl sulphate (SDS) and 2- 
C0rraptoethanol is a suitable method for evaluating an effect o f freezing and heating on the soluble sarcoplasmatic proteins of beef meat. 
ofcv! Ct feezing and thawing did not have any influence on the electrophoretic profile o f sarcoplasmatic proteins and on the specific activity 
As e/ ^ rorae c oxidase.

' The Xpected specific activity of cytochrome c oxidase in fresh meat was significantly higher (p<0.05) than in the heated one.
^oglobin level in fresh and heated to Ti = 58°C frozen meat was significantly lower (p<0.01) than in unfrozen samples.
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