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Background
T h e re  a re  te m p e ra m e n t d if fe re n c e s  b e tw e e n  th e  g e n e tic  g ro u p s  B os taurus taurus  a n d  B os taurus ind icus  a n d /o r  th e ir  c ro ss b re e d s  (G ra n d in , 

2 0 0 0 ). T h is  d if fe re n c e  o f  b e h a v io r  c a n  b e  in v o lv e d  w ith  th e  in c re a se  th e  s tre s s  lev e l o f  th e  a n im a ls  in  th e  p re -s la u g h te r , a lte r in g  g lu c o ly s is  ra te , 
c o lo r  a n d  th e  w a te r  c a p a c ity  r e te n tio n  o f  th e  m e a t, a m o n g  o th e r  a ttr ib u te s , w h ic h  a f fe c t th e  q u a li ty  o f  th e  m e a t. S ev e ra l w o rk s  h av e  d e m o n s tra te d  
th a t m o re  rea c tiv e  a n im a ls  sh o w  a  h ig h e r  in c id e n c e  o f  D F D  (d a rk , f irm  a n d  d ry )  m e a t w ith  lo w e r  lev e l o f  te n d e rn e ss . H o w ev e r, a n im a ls  th a t  
su ffe r  su d d e n  s tre s s  u su a lly  c h a ra c te r iz e  P S E  (p a le , s o f t  a n d  ex u d a tiv e )  m e a t, a  c h a ra c te r is t ic  a s so c ia te d  to  g e n e tic s  o r  p re -s la u g h te r  h a n d lin g  
c o n d itio n s  (B u rro w , 19 9 7 ). T h e re fo re , th e  te m p e ra m e n t  m o re  e x c ita b le  o f  B os taurus ind icus  a n im a ls  a n d  th e ir  c ro ss b re e d s  sh o u ld  b e  ta k in g  
in to  c o n s id e ra tio n  d u r in g  s la u g h te r , e s p e c ia lly  in  s i tu a tio n s  o f  lo w e r  a d a p ta b il i ty  to  th e  h a n d lin g  c o n d itio n s , fo r  p ro d u c in g  h ig h  q u a li ty  m ea t.

Objectives
T h is  w o rk  e v a lu a te s  th e  e f fe c t  o f  th e  g e n o ty p e  o n  b o v in e ’s  re ac tiv ity , r e la tin g  i t  to  th e  q u a li ta t iv e  a s p e c ts  o f  th e  m e a t. I t  a lso  d e te rm in e s  

th e  lev e ls  o f  p re -s la u g h te r  s tre s s  o f  th e  a n im a ls  th ro u g h  p la s m a tic  c o r tiso l  a n d , in  th e  Sternom and ibu laris  m u sc le , it e v a lu a te s  th e  p o s t m ortem  
g lu c o ly s is  ra te .

Methods
F o rty  c a s tra te d  m a le s , o f  w h ic h  2 0  A b e rd e e n  A n g u s  (A A ) a n d  2 0  c ro s s b re e d s  5 0 %  A b e rd e e n  A n g u s  a n d  5 0 %  N e lo re  (N ), a g in g  f ro m  18 

to  2 4  m o n th s  w e re  u se d . T h e  te m p e ra m e n t  w a s  e v a lu a te d  th ro u g h  a  te m p e ra m e n t sc o re  (T S ) , u s in g  a  sc a le  f ro m  1 to  5 p o in ts , a t  th e  m o m e n t o f  
l i g h t i n g ,  a ttr ib u tin g  v a lu e s  fo r  h e a d  m o v e m e n ts , b re a th in g , v o c a liz a tio n  a n d  k ic k s  a f te r  th e ir  e n tra n c e  (1 0  se c o n d s )  in  th e  sc a le s . T h e  b o v in e s  
" 'e r e  e v a lu a te d  f iv e  t im e s  a t  in te rv a ls  o f  28  d a y s  (4  m o n th s  b e fo re  s la u g h te r) . R is in g  s c o re s  in d ic a te  a  h ig h  reac tiv ity . T h e  sp e e d  f lig h t s c o re  (S F S )  
re fe rs  to  th e  tim e  sp e n t fo r  ru n n in g  2  m e te rs  d is ta n c e  a f te r  w e ig h tin g . L e ss  t im e  in d ic a te  h ig h e r  re ac tiv ity . A f te r  s la u g h te r, p H  w as e v a lu a te d  a t 
1> 3 , 7 , 12 an d  2 4  h o u rs  p o s t  m ortem  in  th e  S ternom and ibu laris  m u sc le , u s in g  io d o a c e ta te  b u f fe r  to  in h ib i t  g lu c o ly s is . F o r  th e  d e te rm in a tio n  o f  
P la sm a  c o r tiso l , b lo o d  (1 0  m l)  w a s  c o l le c te d , c e n tr ifu g e d  a n d  f ro z e n  fo r  fu r th e r  a n a ly s is  th ro u g h  th e  R IA  (R a d io im m u n e a ss a y )  m e th o d . T h e  
c o lo r  w as  ev a lu a te d  in  th e  L ong iss im us dors i  m u sc le , u s in g  a  M in o lta  c o lo r im e te r  (M in o lta  C h ro m a  M e te r  C R -3 0 0 ) . T h e  d e p e n d e n t v a r ia b le s  
T S , S F S , c o r tiso l  a n d  c o lo r  p a ra m e te rs , w e re  s u b m itte d  to  c o r re la tio n  a n d  v a r ia n c e  a n a ly s is  th ro u g h  G L M  an d  C O R R  (P e a rs o n ) , S A S  v e rs io n  
6-12 (1 9 8 9 ). T h e  se p a ra tio n  o f  th e  m e a n s  w a s  d o n e  b y  th e  L sm e a n s , D M S  F is h e r  te s t. T h e  m in im u m  lev e l o f  s ig n if ic a n c e  fo r  re je c tio n  o f  th e  
bu ll h y p o th e s is  w a s  th e  0 ,0 5 .

Results and Discussion
T h e re  w e re  s ig n if ic a n t d if fe re n c e s  fo r  th e  te m p e ra m e n t  sc o re  (T S ) in  a ll  th e  five  e v a lu a tio n s  b e tw e e n  th e  b o v in e  g e n e tic  g ro u p s  (T ab le  1). 

S ig n ific a n t d if fe re n c e s  fo r  th e  sp e e d  f l ig h t s c o re  (S F S )  w e re  fo u n d  in  th e  f irs t a n d  fo u rth  e v a lu a tio n s , in  w h ic h  th e  a n im a ls  A N  p re se n te d  th e  
lo w er v a lu e s  (T ab le2 ) . G ra n d in  (2 0 0 0 )  a ls o  o b s e rv e d  th a t  th e  ind icus  b o v in e  c ro ss e s , w ith o u t a g in g  an d  b re e d in g  c o n tro l , sh o w  h ig h e r  re a c tiv ity  
fo r  h an d lin g . V o is in e t e t  a l (1 9 9 7 ) , w o rk in g  o n ly  w ith  z e b u  c ro s s b re e d s  d id  n o t fin d  d if fe re n c e s  o f  te m p e ra m e n t a m o n g  th e  a n im a ls . A c c o rd in g  
to  G ra n d in  (1 9 9 3 ), th e  a n im a ls  te n d  to  r e d u c e  th e ir  e x c ita b il i ty  w h e n  th e  p ro c e d u re s  a re  d o n e  re p e titiv e ly . In  p o s t m ortem  th e  a n im a ls  A N  
P re sen ted  p H l  (firs t h o u r)  v a lu e s  s ig n if ic a n tly  lo w e r  th a n  A A . B a rb o s a  e t  a l. (2 0 0 0 ), a ls o  fo u n d  p H l  v a lu e s  in fe r io r  fo r  z eb u  c ro s s b re d  
ln  re la tio n  to  E u ro p e a n  c a tt le . T h e  p H  v a lu e s  fo u n d  in  th e  e x p e r im e n t a re  s im ila r  to  th e  o n e s  re p o r te d  b y  H w a n g  a n d  T h o m p s o n  (2 0 0 1 )  in  
carc a sse s  p re v io u s ly  s t im u la te d  a f te r  b le e d in g . Z a m o ra  e t  a l. (1 9 9 6 ), w o rk in g  w ith  b o v in e s  o f  C h a ro le s  b re e d  fo u n d  p H l  v a lu e s  s im ila r  to  th e  
° nes fo u n d  in  th e  g e n e tic  g ro u p  A A . T h e s e  v a lu e s  o f  p H l  o f  th e  A A  g ro u p  in d ic a te  a n  in te rm e d ia te  a n a e ro b ic  g lu c o ly s is  ra te , w ith in  th e  n o rm a l 
P a ram e te rs , w h ile  in  A N  g ro u p  th e re  is an  u n u s u a l fa s te r  ra te . T h e  a v e ra g e  o f  c o r tiso l  v a lu e  is  5 2 + 1 3 .1 8  n g /m L , v a ry in g  f ro m  2 9  to  71  n g /m L , 
" 'h ic h  a re  a b o v e  o f  th e  c o n s id e re d  n o rm a l le v e ls  f o r  b o v in e s  b y  G ra n d in  (1 9 9 7 ). I t  w a s  n o t o b s e rv e d  d if fe re n c e  in  th e  c o r tiso l  c o n c e n tra tio n  

e tw een  th e  g e n o ty p e s , n e i th e r  in  th e  b e h a v io ra l  s c o re  m e a s u re d  in th e  lo a d in g , u n lo a d in g  a n d  p e rm a n e n c e  in  th e  w a itin g  p e n s . H o w ev e r, 
avy e t al. (1 9 9 2 )  fo u n d  th a t  B os ind icus  c ro s s b re d  c a lv e s  p r e s e n te d  b a s a l le v e ls  o f  p la s m a tic  c o r tiso l  2 6 %  h ig h e r  th a n  B o s taurus  c a lv e s  a f te r  

tra n sp o r ta tio n . T h e re  a re  s ig n if ic a n t in te r a c t io n s  b e tw e e n  th e  g e n e tic  g ro u p  a n d  S F S  f o r  c o lo rs  a*  a n d  b * . C o n s id e r in g  th e  g e n e tic  g ro u p  A A , it 
Was n° t  d e te c te d  d if fe re n c e  o f  m e a t c o lo r  in  th e  a n im a ls  th a t  p re s e n te d  d is t in c t  sp e e d  f lig h t. H o w e v e r  th e  m e a t  o f  A N  a n im a ls  h a d  2 3 %  h ig h e r  
c ° lo r  sc o re  a* (P = 0 ,0 3 9 4 )  a n d  9 %  h ig h e r  c o lo r  sc o re  b *  (P = 0 .0 8 0 8 )  fo r  a n im a ls  w ith  h ig h e r  S F S  sc o re . T h e  L *  c o lo r  w as  n e g a tiv e ly  c o rre la te d  
" 'i th  T S  ( r= -0 ,5 4 )  a n d  p H 2 4  ( r= 0 ,3 9 ) , a n d  th e  c o lo r  b *  w ith  p H 3  ( r= -0 ,3 9 )  a n d  p H 7  ( r= -0 ,4 5 ) . W u lf  e t  al. (1 9 9 7 )  a lso  o b se rv e d  th a t B os taurus  
an im a ls  p re s e n te d  h ig h e r  sc o re s  o f  c o lo r  L *  a n d  lo w e r  s c o re s  o f  c o lo r  a* th an  B o s ind icus  c ro s s b re d  a n im a ls . T h e  p H l  d e c re a s e d  w h e n  T S  
a,id  th e  a n g le  ab  in c re a s e d , a c c o rd in g  to  th e  fo llo w in g  r e g re s s io n  eq u a tio n : p H l  =  7,30  -  0 ,284  ec  -  0,11 ab, P  =  0 ,0 0 0 1 , R 2 =  0 ,9 2 . H ig h e r  

° r  lo w e r  S F S  in d ic a te  h ig h e r  re a c tiv ity  a n d  m o v e m e n t o f  th e  c a tt le , w h a t m ig h t le a d  to  an  in c re a se  o f  g ly c o g e n  in ta k e  ra te  b y  h o rm o n a l 
In d u ctio n . T h e re  is n o  p ro d u c tio n  o f  D F D  (d a rk , f irm  a n d  d ry )  m e a t w h e n  th e  en e rg y  d e p le tio n  d id  n o t in te r fe re  s ig n if ic a n tly  in  m u sc le  g ly c o g e n  
eVel. N e v e r th e le s s  th a t  e n e rg y  d e p le tio n  c a n  h a s te n  th e  a n a e ro b ic  g lu c o ly s is  ra te  e x p la in in g  th e  d e c re a s in g  o f  p H l .  H ig h e r  sc o re s  o f  ab  a n g le  

'n d ic a te  a  l ig h te r  c o lo r , w h ic h  c o m b in e d  w ith  th e  lo w e r  in it ia l  leve l o f  p H  c a n  c h a ra c te r iz e  a  h ig h e r  in c id e n c e  o f  P S E  in  th e s e  a n im a ls .

Conclusion

M o re  re a c tiv e  b o v in e s  p re s e n t  h ig h e r  p o s t  m ortem  a n a e ro b ic  g lu c o ly s is  r a te  a n d  l ig h te n  re d  c o lo r , c h a ra c te r is t ic s  th a t  c o u ld  b e  c o m p a tib le
With m e a t P S E  (p a le , s o f t  a n d  e x u d a tiv e ) .
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T ab le  1 -  M e a n s  o f  T e m p e ra m e n t S c o re  (T S )  o f  tw o  b o v in e  g e n e tic  g ro u p s  a f te r  f iv e  e v a lu a tio n  tim e

G e n e tic  G ro u p
P > F

A b e rd e e n  A n g u s A b e rd e e n  A n g u s  x N e lo re

T S1 1 ,10  ± 0 ,0 2 3 ,2 0  ±  0 ,0 2 0 ,0 0 0 1

T S 2 1 ,1 0  ± 0 ,0 2 2 ,6 0  ±  0 ,0 2 0 ,0 0 0 1

T S 3 1 ,00  ± 0 ,1 9 1,95 ± 0 ,1 9 0 ,0 0 1 0

T S 4 1 ,1 0  +  0 ,1 3 1,65 ± 0 ,1 3 0 ,0 0 4 1

T S 5 1 ,0 0  ± 0 ,1 4 1 ,70  ± 0 ,1 4 0 ,0 0 0 9

♦Evaluation number: 1 (initial evaluation 4 month before slaughter), 2, 3, 4 and 5 (after 28 days).

T ab le  2  -  M e a n s  o f  S p e e d  F l ig h t  S c o re  (S F S )  o f  tw o  g e n e t ic  g ro u p s  a f te r  f iv e  e v a lu a tio n  t im e

G e n e tic g ro u p
P > F

A b e rd e e n  A n g u s A b e rd e e n  A n g u s  x  N e lo re

V S 1 2 ,1 0  ± 0 ,1 6 1 ,34  ± 0 ,1 6 0 ,0 0 2 2

V S 2 2 ,61  ± 0 ,3 2 2 ,2 0  ±  0 ,3 2 0 ,3 6 4 9

V S 3 3 ,2 7  ±  0 ,5 3 2 ,6 0  ±  0 ,5 3 0 ,3 7 3 9

V S 4 4 ,6 7  ±  0 ,5 7 2 ,3 0  ±  0 ,5 7 0 ,0 0 5 6

V S 5 4 ,3 3  ±  0 ,8 4 3 ,1 6  ± 0 ,8 4 0 ,3 2 6 1

♦Evaluation number: 1 (initial evaluation 4 month before slaughter), 2, 3, 4 and 5 (after 28 days).
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