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B a c k g r o u n d :
G e l a t i o n  of  p r o t e i n s  is an  i m p o r t a n t  p h e n o m e n o n ,  w h i c h  t a k e s  p l a ce  in a l l  s t r u c t u r e d  

m e a t  p r o d u c t s  d u r i n g  t h e r m a l  p r o c e s s i n g .  In  t he  m e a t  p r o c e s s i n g ,  m e a t  is t r e a t e d  wi th 
b r i n e .  As a r e s u l t ,  m y o f i b r i l l a r  p r o t e i n s  a r e  s o l u b i l i z e d  a n d  form a gel  u p o n  hea t ing-  
The  m a i n  c o m p o n e n t  of  s a l t - s o l u b l e  p r o t e i n s  t h a t  form a gel  is m y os i n .  Myosin 
m o l e c u l e s  fo rm t h i c k  f i l a m e n t s  in m y o f i b r i l s  a n d  d i s p e r s e  as  m o n o m e r  by a d d i t i o n  of 
s a l t s .  A m y o s i n  mo l e c u l e  h a s  a - he l i c a l  c o n f o r m a t i o n  in t h e  t a i l  p o r t i o n  t e r m e d  rod 
a n d  two p e a r  s h a p e d  h e a d  t e r m e d  “S - l ” . T r e e - d i m e n s i o n a l  n e t w o r k  f o r m a t i o n  of rod 
t h r o u g h  h e l i x - r a n d o m  coi l  t r a n s i t i o n  by h e a t i n g  is a m a i n  f a c t o r  in g e l a t i o n  p r o c e s s 1 -̂ 
S - l  p l a y s  a ro l e  to s t r e n g t h e n  t he  n e t w o r k  s t r u c t u r e  by h e a d - h e a d  a g g r e g a t i o n .  Act i °  
is t h e  m a j o r  c o n s t i t u e n t  of t h i n  f i l a m e n t s  in my o f i b r i l s .  Ac t i n  a f f e c t s  c o n s i d e r a b l y  t h e 
h e a t - s e t  gel  s t r e n g t h  of m y o s in  t h o u g h  i t s e l f  does  no t  form a gel  u p o n  h e a t i n g .  Thus* 
g e l a t i o n  p r o p e r t i e s  of s a l t - s o l u b l e  p r o t e i n s ,  myos i n  a n d  a c t o m y o s i n ,  by h e a t i n g  have 
b e e n  i n v e s t i g a t e d  e x t e n s i v e l y .

O b j e c t i v e :
M e a t  p r o t e i n s  a r e  r o u g h l y  d i v i d ed  i n t o  t h r e e  g r oups ,  w a t e r - s o l u b l e ,  s a l t - s o l u b l e  an 

i n s o l u b l e ,  a c c o r d i n g  to t h e i r  s o l u b i l i t y .  Ma i n  c o m p o n e n t s  of  s a l t - s o l u b l e  p r o t e i n s  a i e 
m y o s i n  a n d  a c t i n ,  a n d  come f rom m y o f i b r i l s .  H e a t - i n d u c e d  gel  f o r m a b i l i t y  of  m y os i 11 

p l a y s  a n  e s s e n t i a l  ro le  in t he  d e v e l o p m e n t  of b i n d i n g  a b i l i t y  in m e a t  p r o c e s s i n g .  I t  lS 
t h o u g h t  t h a t  w a t e r - s o l u b l e  a n d  i n s o l u b l e - p r o t e i n s  do not  a f f ec t  t h e  r h e o l o g i ca 
p r o p e r t i e s  of m e a t  p r o d u c t s .  For  t h i s  r e a s o n ,  t h e r e  a r e  no r e p o r t s  on t he  ro l e  of  thes® 
p r o t e i n s  in b i n d i n g  a b i l i t y  of m e a t ,  t h o u g h  t he  c h a r a c t e r i z a t i o n  of h e a t - i n d u c e d  ge 
f o r m a b i l i t y  of  m y o f i b r i l l a r  p r o t e i n s  s uch  as  myos i n  a n d  a c t o m y o s i n  h a s  b e e n  we 
e s t a b l i s h e d .  T h e r e f o r e ,  we e x a m i n e d  the  e f f ec t  of i n s o l u b l e  f r a c t i o n  on h e a t - i n d u c e  
gel  f o r m a b i l i t y  of  p o r c i n e  a c t o m y o s i n .

M e t h o d s :
P o r c i n e  T . ong i s s i mus  d o r s i (LD) and  s e m i m e m b r a n o s u s d SM) m u s c l e s  a n d  c h i c k eI)

b r e a s t  a n d  t h i g h  m u s c l e s  we re  u s ed  for  p r e p a r a t i o n  of a c t o m y o s i n  a n d  i n s o l u b l ®
Vi V

f r a c t i o n .  A c t o m y o s i n  w a s  e x t r a c t e d  w i t h  W e b e r - E d s a l l  s o l u t i o n  a n d  p u r i f i e d  
r e p e a t i n g  of p r e c i p i t a t i o n  a n d  s o l u b i l i z a t i o n  t h r e e  t i m e s .  I n s o l u b l e  f r a c t i o n  waS 
p r e p a r e d  f rom r e s i d u a l  p r e c i p i t a t e s  a f t e r  e x t r a c t i o n  of a c t o m y o s i n .  The  p r e c i p i t ate 
was  w a s h e d  w i t h  f ive v o l u m e s  of 0.6M NaCl  a n d  d i s t i l l e d  w a t e r  t h r e e  t i m ê j 
r e s p e c t i v e l y  a n d  f r e e z e - d r i e d .  H e a t - i n d u c e d  gel  s t r e n g t h  of a c t o m y o s i n  in 0 .6M N a 
a t  p H 6 . 0  w a s  m e a s u r e d  by u s i n g  of a b a n d - t y p e  v i s c o m e t e r 2) a f t e r  h e a t i n g  a t  65^1 
20 mi n .  The  gel  s t r e n g t h  was  r e p r e s e n t e d  as  r i g i d i t y .

R e s u l t s  a n d  d i s c u s s i o n :
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The e f f ec t  of  i n s o l u b l e  f r a c t i o n  on h e a t - i n d u c e d  gel  s t r e n g t h  of  a c t o m y o s i n  w a s  s ho w n  
ln F i g-1- The  r i g i d i t y  of LD a c t o m y o s i n  e l e v a t e d  w i t h  i n c r e a s i n g  of  i n s o l u b l e  f r a c t i o n  
from LD m u s c l e  a d d e d  in t he  s y s t e m  a n d  m a x i m a l l y  r e a c h e d  a b o u t  twi ce  in t h e  r a n g e  of 

7mg/ ml  of  i n s o l u b l e  f r a c t i o n .  In  SM mus c l e  a l so ,  t he  s i m i l a r  e f f ec t  was  o b t a i n e d  in 
les se r  e x t e n t .  An e x c h a n g e  of i n s o l u b l e  f r a c t i o n  did no t  a f f ec t  t h e  c h a n g e  in r i g i d i t y  of 
each a c t o m y o s i n ,  i n d i c a t i n g  t he  e n h a n c i n g  ef f ec t  on t he  r i g i d i t y  is no t  d e p e n d e n t  on 
lhe s o u rc e  of  i n s o l u b l e  f r a c t i o n .  F i g . 2 shows  t he  e f f ec t s  of  i n s o l u b l e  f r a c t i o n s  p r e p a r e d  
^ 0D1 m u s c l e  w i t h  v a r i o u s  c u t t i n g  t i me  on t he  r i g i d i t y  of LD a c t o m y o s i n .  Wi t h  
‘« c r e a s i n g  of  c u t t i n g  t i me ,  i n s o l u b l e  f r a c t i o n s  have  d i f f e r e n t  e f f e c t s .  Wh e n  c u t t i n g  
tlme is p r o l o n g e d ,  p a r t i c l e  s ize  of i n s o l u b l e  f r a c t i o n  become  s m a l l e r .  I t  is t h o u g h t  t h a t  
tlle s i ze  of  i n s o l u b l e  f r a c t i o n  a f f e c t s  t he  e n h a n c i n g  e f f ec t  on gel  s t r e n g t h  of 
«c t omyos in .

The s e  r e s u l t s  s u g g e s t  t h a t  t he  a m o u n t  a n d  the  s ize  of c o n n e c t i v e  t i s s u e  h a v e  an 
effect  on d e v e l o p m e n t  of b i n d i n g  a b i l i t y  of me a t .

Conc l us i on :
The a d d i t i o n  of an  a p p r o p r i a t e  a m o u n t  of i n s o l u b l e  f r a c t i o n  f rom m e a t  d id  s t r e n g t h e n  

h e a t - i n d u c e d  gel  s t r e n g t h  of  a c t o my o s i n .  Th i s  e f f ec t  was  i n d e p e n d e n t  on s o u r ce  of 
‘««scle  a n d  d e p e n d e n t  on t h e  a m o u n t  a n d  t h e  q u a l i t y ( s i z e )  of  i n s o l u b l e  f r a c t i o n .

l i t e r a t u r e :

i) T . Y a s u i ,  M . I s h i o r o s h i ,  H . N a k a n o  a n d  K . S a m e j i m a ,  J .F o o d  S c i .  , 4 4 , 1 2 0 1 ( 1 9 7 9 ) .

K . S a m e j i m a ,  M . I s h i o r o s h i  a n d  T . Y a s u i ,  J .F o o d  S c i . ,  4 6 , 1 4 1 2 ( 1 9 8  1)

Effect of insoluble fractions on heat-induced ge 
Usability of porcine actomyosin.
 ̂ toinyosin(10mg/ml) in 0.6M NaCl at pH 6.0 containing 
^'ous amount of insoluble fractions was heated at 65t: 
0t 20min. (0);LD muscle, (D)SM muscle.

F i g . 2 Effects  of i nso lubl e  f r ac t i ons  and 
cu t t i ng  t ime on h e a t - i n d u c e d  gel 
f ormabi l i t y  of porcine  LD actomyos in .  
Condi t ions  are the same as in F i g . l .  
Cu t t i ng  t ime are 3 ( 0 ) ,  6 ( D )  and 10 ( A) mi n .
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