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A g r i c u l tu r a l

INTRODUCTION

Fresh  pork should be r e d d is h -p in k  in  c o l o r  and s l i g h t l y  f i r m  and m ois t  in  appearance . A p a le ,  
p in k ish  g ray  c o l o r  i s  u s u a l ly  th e  r e s u l t  o f  a ra p id  in c re a s e  in  a c i d i t y  im m ed ia te ly  a f t e r  
s la u g h te r .  A dark c o l o r  i s  most l i k e l y  th e  r e s u l t  o f  l i t t l e  accumulation  o f  l a c t i c  a c id

po; f  mortem co n v e rs io n  o f  muscle t o  meat. The r a t e  o f  a c id  fo rm at ion  p o s t  mortem i s  
in f lu e n c e d  by numerous a n te -  and post-mortem fa c t o r s .

Knowledge o f  f a c t o r s  th a t  in f lu e n c e  c o l o r  and w a te rh o ld in g  c a p a c i t y  as w e l l  as the 
P between th e se  two c h a r a c t e r i s t i c s  w i l l  p e rm it  p rodu ct ion  o f  lean  meat w ith  

a t i s f a c t o r y  q u a l i t y  and p r o v id e  in d u s t ry  w ith  t o o l s  f o r  more e f f e c t i v e  q u a l i t y  c o n t r o l .  In 
g e n e r a l ,  th e r e  i s  a p o s i t i v e  a s s o c ia t i o n  between l i g h t e r  c o l o r  and low er  w a te r -h o ld in g  
c a p a c i t i e s .  However, th e  c h a r a c t e r i s t i c s  a re  not as c l o s e l y  a s s o c ia t e d  as assumed and may 
v a ry  in d ep en d en t ly  (W arr is s  and Brown, 1987; van Laack e t  a l .  1994).

There  i s  good e v id en c e  th a t  h igh  d r ip  l o s s  and s o f tn e s s  o f  PSE meat i s  caused by myosin 
d é n a tu ra t io n .  I t  i s  l e s s  c l e a r  which f a c t o r s  a re  r e s p o n s ib le  f o r  th e  p a le  c o l o r  o f  PSE meat. 
O f f e r  and K n igh t  (1988) su gges ted  th a t  c o l o r  i s  m a in ly  determ ined  by d én a tu ra t io n  o f  
??ooo? laS T C p r ° t e ln s  ( a f f e c t i n g  th e  deg ree  o f  r e f l e c t i o n ) .  However, r e s u l t s  by O f f e r  e t  a l .  
(1989) in d ic a t e d  th a t  myosin d én a tu ra t io n ,  in f lu e n c in g  l a t e r a l  spac in g ,  i s  an im portant 
de term inan t o f  r e f l e c t a n c e  and absorbance, e . g .  c o l o r .  P r o t e in  d én a tu ra t ion  i s  in f lu e n c e d  by 
p and tem p era tu re ;  low  pH and h igh  tem peratures  g e n e r a l l y  r e s u l t  in  in c re a s e d  p r o t e in  

e n a tu r a t io n .  Myosin d én a tu ra t io n  i s  dependent on a t h i r d  f a c t o r ,  r i g o r  on se t  o r  the 
fo rm a t ion  o f  actom yosin  ( O f f e r ,  1989). Once myosin i s  bound t o  a c t in ,  myosin i s  p r o t e c t e d  
g a in s t  fu r th e r  d é n a tu ra t io n .  D énatu rat ion  o f  sa rcop lasm ic  p r o t e in s  i s  not exp ec ted  t o  be 

in f lu e n c e d  by r i g o r  onse t  and w i l l  occur as lon g  as pH i s  low and tem peratures  a re  h igh .
The purpose o f  t h i s  study was t o  assess  th e  c o n t r ib u t io n  o f  d én a tu ra t ion  ( r e s u l t i n g  from 

h igh  tem p era tu res )  o f  both  myosin and sa rcop lasm ic  p r o t e in s  t o  c o l o r  and d r ip  lo s s  (w hc ).  
P r o t e in  d én a tu ra t io n  was 'm an ip u la ted ' by p r e - r i g o r  and p o s t - r i g o r  tem pera tu res .

MATERIALS AND METHODS

L o in s  from 7 p i g  ca rc as ses  (bo th  s id e s )  were e x c is e d  w i th in  45 min postmortem. Each l o i n  was 
l v i d e d  in t o  3 s e c t i o n s .  For each ca rc a s s ,  th r e e  s e c t io n s  were incubated  f o r  3 h a t  40°C and 

i h n ?  h V , o h a t  15° C <=p re - r i g ° r >- A f t e r  3 h, one cu t o f  each p r e - r i g o r  trea tm en t  was 
c h n t e d  t  lo r '  ° n® ^  C and ° ne a t  30° C ( = P ° s t - r i g o r ) .  Subsequently , a l l  cu ts  were t t  * '  P SS’ <Honike1 ' 1987), L -v a lu e  (M in o l ta  c o l o r  m e te r ) ,  pH and
s o i u b i i i t y  o f  sa rcop lasm ic  p r o t e in s  (0 .03  M K-phosphate, pH 7 .4 )  myosin (0 .5  M KC1, 0.05 M

T r l l T i n T r  T ^ py roph osph ate ' 1 “ “  **9Cll f  pH 6.5 -  sa rcop lasm ic  p r o t e in s )  and t o t a l  
p r o t e in  (0 .5 5  M K I ,  0.05 M K-phosphate , pH 7 .4 )  were assessed . Sarcomere le n g th  and pigment 
c o n c e n t r a t io n  were a ssessed  w ith  th e  methods as d e s c r ib e d  by Koolmees e t  a l .  (1986) and 
Hornsey (1 9 5 6 ) ,  r e s p e c t i v e l y .  '

Data, were ana ly zed  us ing the  GLM procedure (SAS, 1992) w ith  th e  model c o n s i s t in g  o f  p r e -  
and p o s t - r i g o r  and p r e -  X p o s t - r i g o r  in t e r a c t i o n  t rea tm en ts .  L ea s t  square means were 
ge n e ra te d  t o  a ssess  th e  s i g n i f i c a n t  d i f f e r e n c e s .

RESULTS AND DISCUSSION

R e s u lt s  a re  in c lu d ed  in  T ab le  1. N e i th e r  u l t im a te  pH nor pigment l e v e l  was a f f e c t e d  by the  
t r e a tm e n ts ;  th e se  data  a re  not p resen ted .
Drip loss P r e - r i g o r  t rea tm en t  d id  not seem t o  a f f e c t  th e  d r ip  l o s s .  The e f f e c t  o f  p o s t - r i g o r  
t rea tm en t  was dependent on th e  p r e - r i g o r  t rea tm en t  (p<0 .05 , i n t e r a c t i o n ) .  When samples were 
kep t a t  40 C p r e - r i g o r ,  d r ip  l o s s e s  from the  20 and 30°C samples were not s i g n i f i c a n t l y  
d i f f e r e n t  from ano ther  but s i g n i f i c a n t l y  d i f f e r e n t  from 5°C. In  c o n t r a s t ,  an in c re a s e  in  
pos - r i g o r  tem perature  r e s u l t e d  in  an in c re a s e  in  d r ip  l o s s e s  (p<0 .001 ) when samples were 
kep t  a t  15 C p r e - r i g o r .  There was no s i g n i f i c a n t  c o r r e l a t i o n  between d r ip  lo s s  and e i t h e r  
m y o s in ' ,  t o t a l  p r o t e in  s o l u b i l i t y  o r  sarcomere le n g th .

r : r 1U% L- ValUe Wf S a f f e c t e d  p r e - r i g o r  trea tm en t  as w e l l  as p o s t - r i g o r  t rea tm e n t ;  h igh e r  
tem pera tu res  r e s u l t e d  in  h igh e r  L - v a lu e s .  However, th e  o v e r a l l  e f f e c t  was r a th e r  sm a l l .  Only 
meat in cubated  a t  30°C p o s t - r i g o r ,  approx imated PSE q u a l i t y .  C o r r e la t io n  between L -v a lu e  and
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j^otein s o lu b i l i t y  was s ig n i f ic a n t  ( r  va r ied  from 0.73 fo r  myosin to  0.88 fo r  t o t a l  p ro te in  
, ub i l i t y ) .  Although s ig n i f ic a n t ,  the c o r r e la t io n  between L -va lu e and d r ip  loss  was low

ot®in dénaturation P re - as w e ll as p o s t - r ig o r  temperatures a ffe c te d  s o lu b i l i t y  o f  various 
*°te in  fr a c t io n s . The e f f e c t  o f  p o s t - r ig o r  treatm ent was not dependent on p re - r ig o r  
r®atment. H igher incubation  tem peratures resu lted  in  lower p ro te in  s o lu b i l i t y ,  in d ica tin g  

^ Creased p ro te in  dénatu ration . I t  was not p o ss ib le  to  in flu en ce  myosin and sarcoplasm ic 
° te in dénaturation  independently  (r= 0 .6 3 ).

^t>l6 e f f e c t  o f  p re - and post - r ig o r  tem perature on various q u a lity  a ttr ib u te s  o f
pork longissim us muscle

" r ig o r  temp.
ÎW

temp.

15 40 S ign ifica n ce

5 20 30 5 20 30 Pre Post

?r ip (%> 2.2 5.4 7.5 3.9 5.8 6.0 NS* pcO.001*
J'Value 44.3 46.4 50.6 48.6 48.7 54.4 p<0.001 p<0.001

• p ro te in s 81 82 72 77 78 65 p=0.003 p<0.001
% osin.. 80 85 74 67 72 48 p<0.001 p< 0.001

P ro te in 207 209 171 179 185 130 p<0.001 p<0.001

''•J ^ ^ ere  length 1.69 1.66 1.69 1.62 1.56 1.66 p=0.002 p=0.045

£>te- x p o s t - r ig o r  in te ra c t io n  (p<0.05) fo r  d r ip  loss

The purpose o f  th is  study was to  determ ine the con tr ib u tion  o f  both sarcoplasm ic p ro te in s  
^  myosin to  c o lo r  and d r ip  lo s s e s . The assumption was th a t the p r e - r ig o r  treatm ent would 
i fe c t  myosin dénatu ration , whereas both p re - and p o s t - r ig o r  treatm ents would a f fe c t  
^Copiasmic p ro te in s . However, both p re - and p o s t - r ig o r  treatm ents a f fe c te d  sarcoplasm ic 

^ ° t e ins as w e ll as myosin. Thus, i t  was not p o ss ib le  to  determ ine the con tr ib u tion  o f the 
r i °Us p ro te in  fr a c t io n s  to  pork c o lo r .
The absence o f  a s ig n i f ic a n t  e f f e c t  o f  p r e - r ig o r  treatm ent on d r ip  lo sses  was rather 

^ 6JcPected . Drip lo s ses  are presumed to  be r e la te d  to  p ro te in  dénaturation  (O ffe r  and Knight, 
8a) and d r ip  lo sses  may be a ffe c te d  by sarcomere length  (H on ikel e t  a l .  1986). Y et, d esp ite  

 ̂ e increased p ro te in  dénaturation  and sh orte r sarcomeres a t h igher p r e - r ig o r  tem peratures, 
ct£P loss  was not in creased . C le a r ly , fu r th er  stu d ies  on the mechanisms o f d r ip  lo ss  and the 
^ t r ib u t io n  o f  p ro te in  dénaturation  are needed. Only when we understand the mechanisms o f 
^ ip  lo ss  and fa c to rs  resp on s ib le  fo r  c o lo r  w i l l  we be ab le  to  exp la in  the re la t io n sh ip  
êtween c o lo r  and whc. Knowledge o f  th is  r e la t io n s h ip  is  e s s e n t ia l in  the development o f  
thods to  p re d ic t  and s e le c t  a s p e c i f ic  q u a lity  o f  meat.
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