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Background
B ra z il  h a s  th e  la rg e r  c o m m e rc ia l  h e rd  o f  c a ttle  o f  th e  w o rld . T h e  B os ind icus  c a tt le  an d  h is  b re e d in g  a re  p re d o m in a n t in  B ra z il ia n  

p ro d u c tio n  sy s te m , c o n s id e r in g  th e  t ro p ic a l  c l im a c tic  c o n d itio n s  o f  th e  m o s t p a r t o f  th e  n a tio n a l te r rito ry . T h e s e  a n im a ls  a re  w e ll  a d a p te d  to  
a d v e rse  e n v iro n m e n ts  c o n d itio n s , h ig h  le v e ls  o f  p a ra s ite s  an d  e s p e c ia lly  to  a n  e x te n s iv e  p a s tu re  fe e d  sy s te m . M e a t  te n d e rn e s s  h a s  b e e n  re p o rte d  
b y  c o n s u m e rs  a s  o n e  o f  th e  m o s t  im p o r ta n t  s e n s o r ia l  a t tr ib u te s  in  b ee f . A c c o rd in g  to  K o o h m a ra ie  (1 9 9 4 ), th e  v a r ia tio n  in  m e a t te n d e rn e s s  a t  th e  
c o n s u m e r  lev e l is  o n e  o f  th e  b ig g e s t  p ro b le m s  o f  in d u stry . R e ta ile r s  a n d  r e s ta u ra te u rs  a ls o  ra te d  te n d e rn e s s  a s  o n e  o f  th e ir  to p  q u a li ty  c o n c e rn s . 
P re v io u s  s tu d ie s  h av e  s h o w n  th a t  th e  m e a t  q u a l i ty  o f  h ig h  B o s ind icus  c o n te n t a n im a ls  is  o f te n  in fe r io r  to  th a t  o f  B os taurus  c a tt le  (H e a m sh a w  
e t a l., 199 8 ). R e s e a rc h e rs  h a v e  in d ic a te d  th e  im p o r ta n c e  o f  B os ind icus  c o n te n t  o n  b e e f  te n d e rn e s s  a n d  p a la ta b ility . A c c o rd in g  to  T h o m p s o n  
(1 9 9 8 ), th e  M S A  -  M e a t  S ta n d a rd s  A u s tr a l ia  d a ta b a s e  sh o w s th a t  fo r  c a tt le  th a t  a re  b e in g  p ro c e s s e d  u n d e r  c o m m e rc ia l  c o n d itio n s  B o s ind icus  
c o n te n t h a s  a  la rg e  e f fe c t  o n  p a la ta b il i ty . T h o s e  c a rc a s s e s  w h ic h  h a d  g re a te r  th a n  7 5 %  B o s ind icus  c o n te n t  h a d  a  p a la ta b il i ty  fa ilu re  r a te  o f  6 3 %  
c o m p a re d  w ith  th o se  c a rc a s s e s  w ith  le s s  th a n  2 5 %  B os ind icus  c o n te n t, w h ic h  o n ly  h a d  a  fa ilu re  ra te  o f  11% . M a n y  e x p e r im e n ts  re s u lts  h av e  
sh o w n  in c re a s in g  p ro p o r tio n  o f  B o s ind icus  c o n te n t  to  b e  a s so c ia te d  w ith  d e c re a s e d  te n d e rn e s s  (N e w so m e  e t  a l., 1999 ; T h o m p s o n , 19 9 9 ). T h is  
d e c re a se d  te n d e rn e ss  is  r e la te d  to  a  h ig h e r  a c tiv ity  o f  c a lp a s ta tin , th e  n a tu ra l in h ib ito r  o f  th e  c a lp a in s , th e  m o s t  im p o r ta n t  p ro te o ly tic  sy s te m  
a s so c ia te d  to  th e  a g in g  p r o c e s s  (P r in g le  e t  a l., 19 9 7 ). T h e  m a g n itu d e  o f  b re e d  e f fe c t  te n d s  to  v a ry  c o n s id e ra b ly  b e tw e e n  s tu d ie s  a n d  m a y  in te ra c t  

With p ro c e s s in g  c o n d itio n s  (T h o m p s o n , 1998).

Objectives
T h e  o b je c tiv e  o f  th is  s tu d y  w a s  to  in v e s tig a te  th e  e f fe c t  o f  b re e d in g  o n  W a m e r-B ra tz le r  s h e a r  fo rc e  in  b e e f  f ro m  fo u r  d if fe re n t g e n o ty p e s . 

Methods
F o rty -e ig h t b u ll c a lv e s , w e ig h in g  a p p ro x im a te ly  2 0 0  k g  a t  tw e lv e  m o n th s  o f  a g e  in  th e  b e g in n in g  o f  th e  s tu d y , d iv id e d  in to  fo u r  g e n e tic  

g ro u p s, w e re  u s e d  in  th e  e x p e r im e n t. T h e  a n im a l g ro u p s  w e re  c o m p o u n d e d  b y  12 N e lo re  (N E ), 12 th re e  c ro s s  V2 S a n ta  G e r tru d e s  14 A n g u s  14 
N e lo re  (T R ), 12 Vi B o n s m a ra  Vi N e lo re  (B N )  a n d  12 5/8 N e lo re  1/8 S im m e n ta l  14 B e lm o n t  R e d  (M N ). T h e  fo o d  w a s  b a s ic a lly  p a s tu re  (B rachiaria  
decum bens  an d  B rachiaria  b r izan tha )  w ith  a  p ro te in -m in e ra l  su p p le m e n ta tio n . T h e  s la u g h te r  h a p p e n e d  as th e y  re a c h e d  a  m e a n  liv e  w e ig h t o f  
4 3 0  k g . T h e  c a rc a s se s  w e re  c h i l le d  f o r  2 4  h o u rs , a t  0° ±  1°C, p r io r  to  b o n in g . A f te r  c h il l in g , a  s e c tio n  o f  o n e  in c h  th ic k  a p p ro x im a te ly  f ro m
ttte longis i dors i  m u s c le , b e tw e e n  th e  1 2 /1 3 'h v e r te b ra s , w a s  re m o v e d  f ro m  o n e  s id e  o f  e a c h  c a rc a s s . T h e  c u ts  w e re  in d iv id u a lly  v a c u u m -
P ack ag ed  a n d  im m e d ia te ly  f ro z e n  to  - 2 0 ° C . T h e  sa m p le s  w e re  th a w e d  in  a  r e f r ig e ra to r  a t 2  to  5°C . T h e  s te a k s  w e re  c o o k e d  o n  e le c tr ic  o v e n  to  
a fina l in te rn a l te m p e ra tu re  o f  7 1 °C . T h e  s te a k s  te m p e ra tu re s  w e re  c o n tro lle d  b y  a n  in s e r t io n  o f  a  th e rm o c o u p le  w ire . T h e  d a ta  o f  th a w in g  a n d  
c° o k in g  lo s s e s  w e re  re c o rd e d . T h e  W a m e r -B ra tz le r  s h e a r  fo rc e  m e a s u re m e n ts  w e re  m a d e  fo llo w in g  th e  p ro c e d u re s  d e s c r ib e d  b y  W h e e le r  e t  al. 
(1998). A f te r  c o o k in g , th e  sa m p le s  w e re  c h i l le d  o v e rn ig h t w ra p p e d  w ith  p la s tic , a t  2  to  5 °C , b e fo re  c o r in g . E ig h t c o re s  o f  1 .27  c m  in  d ia m e te r  
" 'e re  re m o v e d  p a ra lle l  to  th e  lo n g itu d in a l o r ie n ta t io n  o f  th e  m u sc le  fib e rs , f ro m  e a c h  s te a k . T h e  c o re s  w e re  sh e a re d  b y  u s in g  a  W a m e r-B ra tz le r  
m ea t s h e a r  m a c h in e  (G -R  M a n u fa c tu r in g  C o ., M a n h a tta n , K S ). A n a ly s is  o f  v a r ia n c e  (A N O V A ) w a s  p e r fo rm e d  u s in g  P R O C  G L M  o f  S A S  
(SA S, 1 9 9 1 ), an d  le a s t  sq u a re s  m e a n s  w e re  g e n e ra te d  a n d  se p a ra te d  u s in g  a  p a irw is e  f - te s t ( i.e . P D IF F ) .

^ esults and Discussion
T h e re  w as n o  s ig n if ic a tiv e  e f fe c t  o f  g e n e t ic  g ro u p  (P > 0 .0 5 )  o n  W a m e r-B ra tz le r  s h e a r  fo rc e  v a lu e s  (T ab le  1). A lth o u g h  th is  r e s u l t  h a s  

d em o n s tra ted  th e  a b s e n c e  o f  s ig n if ic a n c e , th e  A N O V A  (T ab le  1) sh o w s th a t  th e  e f fe c t  o f  g e n e tic  g ro u p  a p p ro a c h e d  th e  s ig n if ic a n c e  (P = 0 .0 8 ) . 
T he e v id e n c e  o f  d if fe re n c e s  o n  W a m e r -B ra tz le r  s h e a r  fo rc e  b e tw e e n  g e n e tic  g ro u p s  is  c o n f irm e d  b y  a  s ig n if ic a tiv e  d if fe re n c e  o n  m e a n  v a lu es  

o f  th e  g ro u p s  M N  a n d  B N  (P < 0 .0 5 ) , p re s e n tin g  6 .2 9  a n d  8 .8 8  k g  re sp ec tly , a l th o u g h  h ig h  
stan d ard s d e v ia tio n s  w e re  o b s e rv e d  (F ig u re  1). T h e  m e a n  v a lu e s  fo r  W -B  s h e a r  fo rc e , th aw  
0ss an d  c o o k in g  lo s s  a re  p re s e n te d  in  T a b le  2 . T h e re  w e re  n o  s ig n if ic a tiv e  e f fe c t  o f  g e n e tic  

§r° u p  o n  th aw  lo ss  a n d  c o o k in g  lo s s  (P > 0 .0 5 ) , a l th o u g h  th e  g ro u p s  T R  a n d  M N  h a d  p re s e n te d  
a s>gnificative d if fe re n c e  o n  th e  m e a n s  v a lu e s  f o r  c o o k in g  lo ss  (p < 0 .0 5 ) . In  g e n e ra l  th e  re su lts  
° r sh e a r  fo rc e  w e re  c o n s id e re d  h ig h , s in c e  th e  g lo b a l a v e ra g e  fo u n d  w e re  o f  7 .6 1 k g  a n d  th e  
0v*'est v a lu e  w e re  6 .2 9  k g  fo r  M N  g ro u p . C o n s id e r in g  th e  c r i te r io n  o f  “ te n d e r”  lo n g is s im u s  

rep o rted  b y  W h e e le r  e t  a l. ( 1 9 9 9 ) , a  W a m e r -B ra tz le r  s h e a r  fo rc e  v a lu e  o f  5 .0  k g  c o r re sp o n d s  
to a  tra in e d  se n so ry  te n d e rn e s s  r a tin g  o f  5 .0  o r  “ s lig h tly  te n d e r” , so  v a lu e s  a b o v e  i t  c a n n o t  b e  
J'tassified  as ten d er . T h e  g e n e ra l  lo w  te n d e rn e s s  fo u n d  in  th is  s tu d y  c a n  

e a ttr ib u te d  to  m a n y  f a c to rs , u s u a l ly  r e p o r te d  a s  r e s p o n s ib le  fo r  m e a t 
Quality d e c re a s e s , a s  th e  h ig h  p e rc e n ta g e  o f  B o s ind icus  c o n te n t  o f  a ll 
jj®notypes u se d , th e  in ta c t  m a le s  g e n d e r  c o n d itio n s  o f  th e  a n im a ls  a n d  to

T ab le  1. A n a ly s is  o f  v a r ia n c e  fo r  W am e r-  
B ra tz le r  s h e a r  fo rc e  in  b e e f  f ro m  fo u r  g e n e tic s  
g ro u p s .

SOURCE DF Pr > F

Treatment 3 0.084

Error 40 -

Total 43 -

cv 30.57

T a b le  2 . M e a n s  a n d  S D  o f  s h e a r  fo rc e , th a w  lo ss  a n d  c o o k in g  lo ss  
o f  lo n g is s im u s  s te a k s  f ro m  fo u r  g e n e tic  g ro u p s .

the
the
ten

a b se n c e  o f  an  a g in g  p e r io d  o f  th e  s te a k s  a n d  e le c tr ic a l  s t im u la tio n  o f  
c a rc a s s  s id e s . S h a c k e lfo rd  e t  a l. ( 1 9 9 5 )  e v a lu a tin g  th e  s h e a r  fo rc e  o f
K tajor m u s c le s  f ro m  B o s ind icus  a n d  B os taurus  c a tt le , fo u n d  th a t  fo r

° f  th e  10 m u sc le s  e v a lu a te d , B os ind icus  in h e r ita n c e  in c re a se d  sh e a r  
Tc<

1 h ig h ly  re la te d  to  s h e a r  fo rc e  o f  o th e r  m u sc le s . T h e  re s u lts  re p o rte d

force s ig n if ic a n tly  a n d  a ls o  th a t  s h e a r  fo rc e  o f  long issim us dorsi w as

^  Ferguson et al. (2000), whose worked with long issim us  samples 
Tree genotypes (100% Hereford, 50% Brahman x 50% Hereford 

inc Brahman) showed a significant reduction in tenderness with
casing B os ind icus  content and a increased calpastatin activity

NE TR BN MN

SHEAR FORCE, kg 8.05ab 7.22ab 8.88a 6.29b

SD 1.11 2.06 2.91 2.94

THAW LOSS, % 4.23 4.54 4.31 3.53

SD 2.58 1.74 2.07 2.50

COOKING LOSS, % 24.95ab 26.88a 24.93ab 22.65b

SD 2.69 5.29 4.29 5.71

a-b Means within a line that do not share a common superscript letter differ (P<0.05). 
Figure 1. Mean value of Wamer-Bratzler shear force from different genetic groups.
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a s so c ia te d  w ith  h ig h e r  p ro p o r tio n s  o f  B os ind icus. G e n e ra lly  th e  d e c re a s e  in  b e e f  te n d e rn e ss  is p a r t ic u la r ly  e v id e n t in  c a s e  o f  th e  ta s te  p a n e l 
te n d e rn e ss  sc o re s . R u b e n s a m  e t  a l. (1 9 9 8 )  w h o s e  s tu d ie d  s te e rs  f ro m  th re e  d if fe re n t g e n o ty p e s  (H e re fo rd , %  H e re fo rd  Vt N e lo re  a n d  5/8 
H e re fo rd  3/8 N e lo re ) , r e p o r te d  h ig h e r  v a lu e s  (P < 0 .0 5 )  fo r  W a rn e r -B ra tz le r  s h e a r  fo rc e  (8 .1 2  k g )  a n d  fo r  c a lp a s ta tin  a c tiv ity  (2 .6 5  U /g )  fo r  
g e n o ty p e s  5 /8 H 3 /8 N  th a n  th e  o th e rs  g ro u p s  in  th e  f irs t d a y  o f  a g in g . A lth o u g h  th e  m o s t o f  re p o rts  h av e  d e m o n s tra te d  th e  n e g a tiv e  in f lu e n ce  
o f  th e  g e n o ty p e  B os ind icus  o n  th e  b e e f  q u a lity , it is  in d isp e n s a b le  to  c o m p re h e n d  th e  n e e d  to  u se  so m e  a r tif ic e s  to  im p ro v e  th e  b e e f  ea tin g  
q u a li ty  to  th e  c o n su m e r. M a n y  a u th o rs  h av e  r e p o r te d  so m e  p ro c e ss e s  a n d  m a n a g e m e n t c o n d itio n s  th a t  p ro m o te  b e n e f its  o n  q u a lity , e s p e c ia lly  
o n  te n d e rn e ss  c o n s is te n c y  (T h o m p s o n , 2 0 0 3 ; F e rg u s o n  e t  a l., 2 0 0 0 ; N e w s o m e  e t  a l., 199 9 ). T h e  im p ro v e m e n t o f  p re -s la u g h te r  c o n d itio n s  an d  
th e  u s e  o f  so m e  p o s t- s la u g h te r  p ro c e s s in g , a s  e le c tr ic a l  s t im u la tio n , te n d e rs tre tc h  a n d  p a r tic u la r ly  a  c o r re c t  a g in g  p ro c e s s , c a n  re d u c e  th e  e ffe c t 
o f  th e  g e n e tic  to u g h  te n d e n c y  o f  t ro p ic a l  b e e f , a p p ro a c h in g  to  th e  in te rn a tio n a ls  s ta n d a rd s  o f  q u a li ty  a n d  te n d e rn e ss .

Conclusion
T h e re  w e re  n o  e f fe c ts  o f  g e n e t ic  g ro u p  o n  W a rn e r -B ra tz le r  s h e a r  fo rc e , th a w  lo ss  a n d  c o o k in g  lo ss . T h e  p re d o m in a n c e  o f  B os taurus  

c o n te n t in  th e  T R  g ro u p  w a s  n o t d e te rm in a n t  o n  r e d u c in g  th e  s h e a r  fo rc e  v a lu e s . T h e  h ig h  B os ind icus  c o n te n t  in  a ll  g e n o ty p e s  u se d , a s so c ia te d  
to  th e  g e n d e r  c o n d itio n s  a n d  to  th e  a b s e n c e  o f  a n  a g in g  p e r io d  w e re  im p lic a te d  as a  p ro b a b le  c a u s e  o f  th e  h ig h  W a rn e r -B ra tz le r  m e a n  v a lu es  

o b se rv ed .
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