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^  ' ES 1 1 1  THE — OCESS 0 ¥  HEAT DENATURATION OF INTRAMUSCULAR CONNECTIVE TISSUE COLLAGEN 
^  03? DIFFERENT QUALITY GROUPS -  NCR, PSE AND DFD
s *iIs0VA, R.A.KHROMOVA
> * u s s ia n  M eat R esea rch  I n s t i t u t e ,  MOSCOW, RUSSIA

^ i tV
V . L .

o f  B io p h y s ic s  o f  th e  R u ss ia n  Academy o f  S c ie n c e s ,  PUSHINO, RUSSIA 

co m p rise s  d a ta  o b ta in e d  by m ethod o f  d i f f e r e n t i a l  sc a n n in g  c a lo r im e tr y  u sed  to" P e r

the r,■;i , P r o c e s s  o f  h e a t  d e n a tu r a t io n  o f  in tr a m u sc u la r  c o n n e c t iv e  t i s s u e  c o l la g e n  a t  h e a -  
" to 8 o°p „V or m ea t, b e lo n g in g  to  d i f f e r e n t  q u a l i t y  g ro u p s: NOR, PSE and DFD d u r in g  i t s
i °m 2 to  72  h o u r s . I t  was shown t h a t  PSE m eat d i f f e r s  s i g n i f i c a n t l y  from  th e  o th e r
^   ̂ grou p s by tem p era tu re  o f  c o l la g e n  h e a t  d e n a tu r a t io n  maximum a t  24 h o u rs  o f

Was su p p o sed  t h a t  t h i s  p r o p e r ty  o f  PSE m eat may g iv e  b a s i s  f o r  i d e n t i f i c a t i o n
heat.

C*I0N

“i s

° f  s t r u c t u r e  o f  in tr a m u sc u la r  c o n n e c t iv e  t i s s u e  c o l la g e n  and i t s  change d u r in g
\  1  P r o c e s s in g  o f  m eat in f lu e n c e  s i g n i f i c a n t l y  to u g h n e ss  o f  m eat and a f t e r  ch o p -

itg
l\  ia t e r - b in d in s  a b i l i t y  ( S i t i n g  R .C . ) .  T hus, i t  i s  v e r y  im p o r ta n t t o  d e f in e  c o n -

Üûd-er w h ich  n e g a t iv e  in f lu e n c e  o f  c o n n e c t iv e  t i s s u e  on t h e s e  c h a r a c t e r i s t i c s  c o u ld
, % 2edV. i i r s t  o f  a l l  i t  seem s t o  co n cern  tim e  o f  p o s t  mortem a g e in g  o f  m e a t. E a r l i e r

S g e i :

\ ,
n

change o f  s t r u c t u r e  o f  in tr a m u sc u la r  c o n n e c t iv e  t i s s u e  c o l la g e n  i n  th e  p r o c e s s  
■ne  a re  a v a i la b le  b u t th e y  show c o n t r a d ic t o r y  c h a r a c te r  (S ta n to n  and L i g h t ,1988;  

•>1989; S ta n to n  and L ig h t ,  19 90 ; S ta n to n  and L i g h t ,1 9 9 0 ) .  Some a u th o r s  c o n s id e r
,  t h 6\  P r o c e s s  o f  p o s t  mortem a g e in g , ch an g es i n  th e  c o l la g e n  o f  c o n n e c t iv e  t i s s u e
\   ̂ ta k e  p la c e  or are  i n s i g n i f i c a n t ,  and b e c a u se  o f  t h a t  c o u ld  n o t  be i d e n t i f i e d .
I, ^ r 6 eS e  °n Pa r t i a l  d e g r a d a tio n  o f  c o l la g e n  in  co u r se  o f  a g e in g  due t o  p a r t i c i p a t i o n  o f
V , i n  t h i s  p r o c e s s .  In  t h i s  c a se  tim e  o f  t h e s e  ch an g es v a ry  from  8  t o  24 h r s .
k rj\  P a y s , a c c o r d in g  t o  d i f f e r e n t  a u th o r s . H ow ever, f o r  t h i s  r e s e a r c h  c o n n e c t iv e

Of
V  normal  m eat was s t u d ie d ,  t h a t  i s  o f  m eat w ith  norm al c o u r se  o f  p o s t  mortem
\  ° l y S i s *

i t
% We aim ed a t  th e  s tu d y  o f  th e  s t a t e  o f  in tr a m u sc u la r  c o n n e c t iv e  t i s s u e  c o l la g e n

r«  iv ,
he p r o c e s s  o f  a g e in g  to  7 2 - 9 6  h r s .  and a l s o  d u r in g  co m p a ra tiv e  r e s e a r c h  o f  th e  

^ a l i t y  g ro u p s: NOR, PSE and DFD. T h is  s tu d y  was co n d u cted  u s in g  m ethod o f  d i f -  
^ i a g  c a lo r im e tr y  (DSC), (H o n ik e l and C h e o n -J e i Kim, 1 9 8 6 ) .  In tr a m u sc u la r  co n -

3 a t

s ceu .

«0»c.
c i s s be c o l la g e n ,  e x c i s e d  from  M .L on g issim u s d o r s i  was s tu d ie d  d u r in g  i t s  h e a t in g

^ Di s c u s s io n
°n h e a t  d e n a tu r a t io n  o f  in tr a m u sc u la r  c o n n e c t iv e  t i s s u e  c o l la g e n  show ed t h a t  

P ork c o l la g e n  d i f f e r  s i g n i f i c a n t l y  from  ch an ges o f  t h i s  p r o t e in  i n  norm al 
m® at. T em perature o f  c o l la g e n  d e n a tu r a t io n  maximum o f  PSE m eat ( t s h r in k in g )
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d u r in g  f i r s t  h o u rs  p o s t  mortem i s  3-4°C  lo w er  th a n  in  c a s e  o f  liOR m eat ( f i g * /1 |2 ) ’ par1'

a g e in g  i t  g r a d u a l ly  grow s becom ing e q u a l f o r  b o th  q u a l i t y  grou p s a f t e r  48 hours .  Ho'x j e ^ '

. fU>in  liOR m eat t h i s  p r o c e s s  i s  d i f f e r e n t :  d u r in g  i t s  a g e in g  to  48 h o u rs  tem p era tu i- .
t o ? 6 ,t u r a t io n  maximum o f  c o l la g e n  lo w e r s  and rem a in s unchanged d u r in g  f u r t h e r  a g e i11®

I t  i s  w orth  n o t in g  t h a t  a f t e r  24  h r s  p o s t  mortem RQR m eat a c q u ir e s  a d d it io n a l hi®*1"
i t y w

tu r e  p eak  a t  70°C a t  th e  h e a t  a b s o r p t io n  c u r v e , t h i s  p eak  a c c o r d in g  t o  i t s  rx
' 2 )  'm ing th e  m ajor o n e , and th e  i n i t i a l  p eak  a t  6 3 -6 4°C  rem a in s a s  a sh o u ld e r  ( f 1®’
o f  t i l i $S im ila r  p ic t u r e  i s  o b se r v e d  in  c a s e  o f  DFD m ea t. C o n n e c tiv e  t i s s u e  c o l la g e n

d u r in g  h e a t  d é n a tu r a t io n  a f t e r  24 h ou rs o f  a g e in g  a l s o  show s h e a t  a b so r p t io n  Pe a t

- t i m e s
( 2 , it8i

H ow ever, t h i s  m eat d i f f e r s  from  norm al one b y  th e  f a c t ,  t h a t  a t  o th e r  a g e in g  ^no jjt/J
7 2  and 9 6  h r s )  tem p era tu re  o f  h e a t  d é n a tu r a t io n  maximum o f  c o l la g e n  rem ain s c0llS
t h e r  d e c r e a s in g ,  n or  in c r e a s in g  ( ^ 6 3 - 6 4 ° C ) .
D u rin g  h e a t  d é n a tu r a t io n  o f  in tr a m u s c u la r  c o n n e c t iv e  t i s s u e  o f  FSE m éat, a h iS11'

$  l

p eak  a t  70°C was n o t  d is c o v e r e d .  What a re  th e  r e a s o n s  f o r  th e  p r e s e n c e  o f t h i s  P
3 arc*1 i s

70°C in  some c a s e s  and f o r  i t s  a b sen ce  in  o th e r  on es?  Of c o u r s e , f u r t h e r  r e s e ^ -  ^
ofh o w ev er , i t  c o u ld  be su p p o sed  t h a t  a f t e r  24 h ou rs p o s t  m ortem , a s a r e s u l t

n in g  o f  sa rco m eres  o f  1TQR and DFD m eat, m e c h a n ic a l s t i f f e n i n g  o f  in tra m u scu la cov*1'.eo{V

t i s s u e  ta k e s  p l a c e , i . e .  a r t i f i c i a l  a g g r e g a t io n  o f  c o l la g e n  f i b r i l s .  T h is  r e s u I t s i t

r?t u r a l  t r a n s i t i o n  w ith  maximum a t  h ig h e r  te m p e r a tu r e s . Upon acco m p lish m en t 0
v ilS oi: in°r

0 f
F ig .1  C urves o f  h e a t  a b s o r p t io n  o f  i n t r a -  f i g .2  C u rves o f  h e a t  a b so r p f 1-011 c0 j.J.^e

‘ c  £ \X@ ^  1m u scu la r  c o n n e c t iv e  a i i fe
o f  norm al m eat (pH=5*9)

m u scu la r  c o n n e c t iv e  t i s s u e  c o l la g e n  
o f  FSE p ork  (pH =5«5) a t  d i f f e r e n t  
a g e in g  t im e s  a g e in g  t im e s

------  3 h r s .  p o s t  m o r te m ;-------------- 24 h r s  p .m .;  —• —•— 48 h r s  p .m .; .. 72
t f s
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V  ■E>° s 'fc m ortem .%

û

>e.̂  f o r such, " a g g r e g a tio n "  d is a p p e a r s ,  so  d o es  t h i s  h ig h -te m p e r a tu r e  s t r u c t u r a l

l8ri f ib

iti

i s  L0 1 0 ™ 1 (H o n ik e l, C h eo n -J e i Kim, 1 9 8 6 ) , t h a t  i n  PSE m eat le n g th  o f  s a r c o -
thp> p r o c e s s  o f  r ig o r  m o r t is  d eve lop m en t i s  n o t  ch an g ed , t h u s ,  " a g g r e g a tio n "  o f  

® i l s  d o e s n ' t  o c c u r .
t̂ig a l l  o f  in tr a m u sc u la r  c o n n e c t iv e  t i s s u e  c o l la g e n  o f  NOE m eat d u r in g  i t s  a g e in g  

can be p r o b a b ly  e x p la in e d  by ly so so m a l p r o t e in a s e  a c t i v i t y  (S ta n to n  and L ig h t ,  
p r o b a b ly  in a c t iv a t e d  in  DFD m ea t. I n v e r s e  p r o c e s s  o f  t giir in c r e a s e  o f  c o l l a -

V ' S

^ i c h  i

is® ^ ea t seem s t o  o ccu r  due t o  th e  " m arin a tin g "  e f f e c t  o f  l a c t i c  a c id ,  a b u n d a n tly  
111 t h i s  m eat d u r in g  f i r s t  h o u rs  p o s t  m ortem , i t s  c o n te n t  g r a d u a l ly  d e c r e a s in g
ln e  b e c a a a e o f  en zy m a tic  s p l i t t i n g .

S o f  r e s ea^ ch  h ave shown t h a t  PSE m eat d i f f e r s  s i g n i f i c a n t l y  from  norm al m eat 
Ôf co n n ect i v e  t i s s u e  c o l la g e n  d u r in g  h e a t in g .  A b sence o f  h e a t  d é n a tu r a t io n

o i PSE m eat a t  70°C (2 4  h r s  o f  a g e in g )  and i t s  p r e se n c e  in  norm al and
: H t may se r v e  means f o r  i d e n t i f i c a t i o n  o f  t h i s  ty p e  o f  raw m a t e r ia l  ev en  a f t e r

K 'O .V 55i r U GH3̂ "~j e i  KIM, 1 9 8 6 , " C auses o f  th e  d ev e lo p m en t o f  PSE p ork " , E le i s c h w ir t s c h a f t  %  a > 3 4 9 - 3 5 3  p .

. H s, v ' V* 1 5 8 5 , "Mic r o c a lo r im e t e r  DSM-2M f o r  s tu d y  o f  p o ly m e r e s" , H ig h -m o le c u la r
Vo1 *25, s e r .  A, N 2 , 2 6 2 2 -2 6 2 6
in+- ----  ------ ~ \ ui vcx±'±y pubo iiion-em age-'^1 p ^ s m u s c u la r  c o l la g e n  s t a b i l i t y ,  y i e l d  and c o m p o s it io n " , M eat S c ie n c e ,  v o l .2 5 ,

1^ °b  S *H ., FORREST J .C . ,  ABERLE E .D . 1 9 8 9 , " E f f e c t s  o f  e a r ly  p o s t  mortem a g e -

N* > 1 9 8 8 , "The e f f e c t  o f  c o n d it io n in g  on m eat c o l la g e n  . P a r t  2 .  -  D ir e c t  4 H i n - , ,  e v id e n c e  f o r  p r o t e o l y t i c  damage in  in s o l u b l e  p e r im y s ia l  c o l la g e n  a f t e r  c o n -  
91; US , M eat S c ie n c e ,  v o l .  2 3 , 1988
^  k4oten?T 1 9 9 0 . ,  "The e f f e c t s  o f  c o n d it io n in g  on m eat c o l la g e n :  P a r t  3 -  E v id en ce  > ’ 1̂ -.5 4 ° -Lytic damage t o  en d o m y sia l c o l la g e n  a f t e r  c o n d it io n in g " , Meat S c ie n c e ,  v o l .
^  C ,

, "1990, "The e f f e c t s  o f  c o n d it io n in g  on m eat c o l la g e n ;  P a r t  4 -  The
4  L Sc; „ ~r ig o r  l a c t i c  a c id  i n j e c t i o n  t o  a c c e le r a t e  c o n d it io n in g  in  b o v in e  m eat" .*i(U e ilce ,  v o l .  2 7  1 4 1 -1 5 9  p .

le  'C .  u p  .l( L̂ pj, c o n t r ib u t io n s  o f  c o l la g e n  t o  th e  p r o p e r t i e s  o f  com m inuted and r e s t r u c t u r e d
Uct s " .  P r o c e e d in g s  42nd R e c ip r o c a l  Meat C o n feren ce  (N a t io n a l  L iv e  S to c k  andB. • j .  j .  v - o

'L* C h ic a g o ) , 149 p .
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