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IMMUNOCASTRATED BULLS MEAT QUALITIES. LIPID FRACTION AND SENSORY ANALYSIS
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Background
T h e  u se  o f  c a s tra tio n  is an  im p o rta n t  to o l in  b e e f  c a tt le  m a n a g e m e n t to  p ro d u c e  b e t te r  q u a li ty  m e a t p a r t ic u la r ly  fo r  o ld e r  a n im a ls . S u rg ic a l 

c a s tra tio n  is n o t o n ly  p a in fu l b u t c a u s e s  th e m  le s s e r  w e ig h t g a in  an d  m ig h t  p ro m o te  lo s s e s  b y  in fe c tio u s  d ise a se s  (Z w e ia c h e r  e t  a l., 1 9 7 9 ). To 
av o id  th is  s tre s s  a n d  lo s s e s , fa rm e rs  so m e tim e s  d o  n o t c a s tra te d  th e s e  a n im a ls  a n d  in ta c t  b u lls  a re  m o re  d if f ic u lt  to  h a n d le  p re se n tin g  c a rc a s se s  
w ith  lo w e r  q u a li ty  (G re g o ry  an d  F o rd , 1 9 8 3 ). A s  a  w h o le , z eb u  b re e d  (B os ind icus)  is  m o re  s tre s s fu l  th a n  B os taurus  b e in g  ra ise d  in  o p e n  
p a s tu re s , w ith  l i t t le  m a n a g e m e n t. Im m u n o c a s tra tio n  a n im a ls  h a v e  sh o w n  to  p re s e n t  s im ila r  g ro w th  a n d  c a rc a s s  c h a ra c te r is t ic s  in  r e la tio n  to  
s te e rs  (A is s a t  e t  a l., 2 0 0 2 ) a n d  w e  u se d  in  th is  e x p e r im e n t, a  re c o m b in a n t L u te in iz in g  H o rm o n e  R e le a s in g  H o rm o n e  (L H R H ) fu s io n  p ro te in s  
an d  w e  e v a lu a te d  B os ind icus  m e a t  c h a ra c te r is t ic s .

Objectives
T h is  e x p e r im e n t w a s  c o n d u c te d  in  o rd e r  to  o b se rv e  th e  e f fe c ts  o f  im m u n o lo g ic a l  c a s tra tio n  a g a in s t  L u te in iz in g  H o rm o n e -R e le a s in g  

H o rm o n e -  fu s io n  p ro te in s  o n  m e a t  c h a ra c te r is t ic s  o f  z eb u , B os indicus, b y  m e a n s  o f  in tra m u s c u la r ly  l ip id  f ra c tio n  an d  se n so r ia l  p re fe re n c e .

Methods
L H R H  w a s  e n g in e e re d  p re p a re d  a t D e p a r tm e n t  o f  A n im a l S c ie n c e s , W a s h in g to n  U n iv e rs ity , P u llm a n , U S A  (A is s a t  e t  a l., 2 0 0 2 ) . S ev en ty  

N e llo re -c ro s s  b u lls  w e re  r a n d o m ly  d iv id e d  in to  th re e  g ro u p s : T1 -  im m u n iz a tio n  a g a in s t  L H R H  fu s io n  p ro te in s ;  T 2  -  s u rg ic a l c a s tra tio n  an d  
T 3  _  in ta c t  b u lls  k e p t in  a  B rachiaria  brizan tha  p a s tu re  in  a  fa rm  lo c a te d  in  th e  s ta te  o f  M a to  G ro ss o , B ra z il. A n im a ls  w e re  a t  th e  a g e  o f  2 4  m o  
° ld  a t  th e  in itia tio n  o f  th e  s tu d y . T 1 g ro u p  re c e iv e d  th re e  b o o s te r  in je c tio n s , b e in g  th e  f irs t o n  M a y  1 4 ,2 0 0 1 , th e  s e c o n d  o n  O c to b e r  2 , 2 0 0 1 , a n d  
th e  la s t o n  F e b ru a ry  2 5 , 2 0 0 2 . T h e  su rg ic a l  c a s tra t io n  w as c a rr ie d  o u t b y  k n ife  o n  O c to b e r  2 , 2 0 0 1 . L ong issim us dorsi m . (L D ) w as c o lle c te d  
and  k e p t f ro z e n  fo r  f u r th e r  a n a ly s is . M o is tu re , a s h  a n d  p ro te in  c o n te n ts  w e re  d e te rm in e d  a s  d e s c r ib e d  in  A O A C  m e th o d s  (C u n n if f , 1998 ). L ip id s  
Were e x tra c te d  f ro m  m u s c le  t is s u e  u s in g  F o lc h  e t  a l. m e th o d  (1 9 5 7 ). C h o le s te ro l  q u a n ti ta t io n  w a s  d e te rm in e d  b y  R o w e  e t  a l. m e th o d  (1 9 9 9 )  a n d  
fa tty  a c id s  by  te c h n iq u e  d e s c r ib e d  in  P e d ra o  e t  a l (2 0 0 1 )  b o th  u s in g  S h im a d z u  14A  G L C . C o lla g e n  c o n c e n tra tio n  w as d e te rm in e d  b y  W o e s sn e r  
te c h n iq u e  (1 9 6 1 ). F lav o r, ju ic in e s s  a n d  te n d e rn e s s  o f  r o a s te d  sa m p le s  w e re  e v a lu a te d  b y  se v e n  tra in e d  p a n e lis ts  (S to n e  &  S id e l, 1993 ; A M S A , 
1978). E x p e rim e n ta l  d a ta  s h o w n  a s  m e a n  ±  s ta n d a rd  d e v ia tio n s  w e re  s ta tis t ic a lly  c o m p a re d  b y  T u k ey  te s t  a t 5 %  w ith  A N O V A  as  d e s c r ib e d  b y  
M o n tg o m e ry  (1 9 9 7 ). D a ta  w e re  p ro c e s s e d  in  th e  S ta t is t ic a  5 .1  S o ftw a re  (S ta tis t ic a , 1996 ).

Results and discussion
T ab le  1 sh o w s p ro x im a te  c h e m ic a l c o m p o s it io n  a n d  c o lla g e n  c o n te n ts  o f  L D  f ro m  im m u n o c a s tra te d , s u rg ic a lly  c a s tra te d  a n d  in ta c t  b u lls . 

A lth o u g h  s ig n if ic a n t d if fe re n c e  is  o b s e rv e d  in  th e  m o is tu re , p ro te in  a n d  fa t  f ra c tio n s  in  r e la tio n  to  in ta c t  b u lls  o th e r  p a ra m e te rs  in c lu d in g  
c h o le s te ro l a n d  c o lla g e n  c o n te n ts , a re  n o t s ig n if ic a n tly  d if fe re n t in  a ll  s a m p le s  a n a ly z e d  (p < 0 .0 5 ) . T ab le  2  sh o w s  L D  fro m  im m u n iz e d  a n im a ls  
P re sen ted  a  s ig n if ic a n tly  h ig h e r  P U F A /S F A  ra t io  (0 .1 4 )  in  re la tio n  to  th o se  s u rg ic a lly  c a s tra te d  (0 .1 0 )  (P < 0 .0 5 )  an d  n o t s ig n if ic a n tly  d if fe re n t 
co m p a r in g  to  in ta c t  b u ll (0 .1 3 )  (P < 0 .0 5 ) . C o n v e rs e ly , m e a t  f ro m  in ta c t  b u lls  p re s e n te d  lo w e r  p ro te in  an d  fa t  c o n te n ts  a n d  h ig h e r  m o is tu re  
co m p a re d  to  c a s tra te d  a n d  im m u n iz e d  a n im a ls . C h o le s te ro l  c o n te n t is s im ila r  in  r e la tio n  to  m e a t sa m p le s  f ro m  th o s e  th re e  a n im a l g ro u p s . 
F ina lly , a ll s a m p le s  w e re  n o t s ta tis t ic a lly  d if fe re n t in  re la tio n  to  te x tu re  m e a s u re d  b y  W arn e r-  B ra tz le r  n e ith e r  in  re la tio n  to  ta s te  p a n e l ta k in g  
in to  c o n s id e ra tio n  flavor, ju ic in e s s  an d  te n d e rn e s s  (P < 0 .0 5 ) . T h e s e  d a ta  su p p o r t  th e  id e a  o f  im m u n iz a tio n  a g a in s t  L H R H  fu s io n  p ro te in s  is a  
P o ten tia l te c h n iq u e  a s  n o n in v a s iv e  a lte rn a tiv e  to  a v o id  s u rg ic a l c a s tra tio n  in  l iv e s to c k  m a n a g e m e n t.

Conclusions
Im m u n o c a s tra tio n  w a s  e f fe c tiv e  in  p ro d u c in g  m e a t c h a ra c te r is t ic s  s im ila r  to  th a t o f  su rg ic a lly  c a s tra te d  a n im a ls  th u s  th is  v a c c in e  a p p e a rs  

to  h ave  p ra c tic a l  a p p lic a tio n  in  th e  m a n a g e m e n t an d  c a s tra tio n  o f  g ra z in g  b u lls .
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T A B L E  1. P ro x im a te  c h e m ic a l c o m p o s it io n  a n d  c o lla g e n  c o n te n t in  L. dorsi m. 
in ta c t  b u lls .

o f  p a s tu re  fe d  L H R H  im m u n o c a s tra te d , su rg ic a l  c a s tra te d  and

T re a tm e n t

Im m u n o c a s tra te d S u rg ic a l c a s tra te d In ta c t  b u ll

M o is tu re  (g ) 7 5 .2 4 “ (±  1 .44) 7 4 .3 6 “ (±  0 .9 3 ) 7 6 .1 6 b ± (1 .6 6 )

A sh  (g ) 0 .9 4 “ (±  0 .0 5 ) 0 .9 5 “ (±  0 .0 9 ) 0 .9 5 “ ±  (0 .0 8 )

P ro te in  (g ) 2 0 .7 5 “ (±  1 .62) 1 9 .7 6 “ ± (1 .5 7 ) 1 9 .0 0 b ±  (1 .8 1 )

F a t ( g ) 1 .62“ (±  0 .5 0 ) 1 .87“ ± ( 0 .5 3 ) 1.2 0 b±  (0 .5 6 )

C h o le s te ro l  (m g ) 5 1 .8 4 “ (±  1 .63) 4 8 .9 6 “ ± ( 1 .3 5 ) 5 0 .0 0 “ ± ( 1 .4 8 )

C o lla g e n  (g ) 0 .8 5 1 0 “ (± 0 .0 6 ) 0 .6 0 “ (± 0 .0 8 ) 0 .7 7 “ (± 0 .0 9 )

a,b -  Means on the same line followed by different letters are different by Tukey test at 5%.

T A B L E  2. F a tty  a c id  p ro file  in m e a t  o f  p a s tu re  fe d  L H R H  im m u n o c a s tra te d , c a s tra te d  a n d  in ta c t  b u lls .

F a tty  ac id
T re a tm e n t

Im m u n o c a s tra te d S u rg ic a l c a s tra te d In ta c t  bu ll

P U F A 1 6 .9 3  “ (±  0 .9 9 ) 5 .0 0  b (±  0 .5 7 ) 7 .0 7 °  (± 1 .2 7 )

M U F A 2 4 3 .3 8 “ (± 2 .4 4 ) 4 3 .0 5 “ ( ± 3 .1 6 ) 4 2 .2 9 “ (±  2 .7 8 )

S F A 3 4 9 .6 1 “ (±  1 .62 ) 5 1 .0 6 a b (±  2 .9 0 ) 5 2 .6 0 b (±  3 .6 0 )

n -6 4 3 .0 0 “ ( ± 0 .1 8 ) 2 .8 1 b ( ±  0 .1 8 ) 3 .0 2 “ ( ± 0 .1 5 )

n -3 5 1 .90“ ( ± 0 .1 7 ) 1 .80b ( ±  0 .1 6 ) 1 .8 2 b (±  0 .1 7 )

P U F A /S F A 6 0 .1 4 “ ( ± 0 .0 2 ) 0.1 0 b (±  0 .0 1 ) 0 .1 3 “ ( ± 0 .0 1 )

n -6 / n -3 7 1 .59“ (±  0 .1 4 ) 1 .61“ (±  0 ,0 9 ) 1 .67b (±  0 .1 1 )

a,b,c -  Means on the same line followed by different letters are different by Tukey test at 5%. 'Polyunsaturated fatty acids. 2Monounsaturated fatty acids, 
fatty acids. 4omega-3 fatty acids. 6Ratio of polyunsaturated fatty acids and saturated fatty acids. 7Ratio of omega-6 and omega-3 fatty acids.

Saturated fatty acids. 4omega-6

T A B L E  3 . S h e a r  v a lu e  an d  se n so r ia l  a n a ly s is  (flav o r, j u ic in e s s  a n d  te n d e rn e ss )  o f  L . d o rs i m . o f  p a s tu re  fe d  L H R H  im m u n o c a s tra te d , c a s tra te d  
a n d  in ta c t  b u lls .

T re a tm e n t S h e a r  v a lu e  (N )  F lav o r* Ju ic in e ss * T e n d e rn e ss*

S u rg ic a l 1 1 5 .9 8 “ (± 7 .0 7 )  7 .5 5 “ (± 0 .0 7 ) 6 .7 8 “ (± 0 .1 1 ) 5 .91  “ (± 0 .1 9 )

Im m u n iz a tio n 1 2 3 .4 1 “ (± 6 .3 3 )  7 .6 6 “ (± 0 .0 7 ) 7 .0 5 “ (± 0 .1 1 ) 6.0 1 “ (± 0 .2 0 )

In ta c t  b u ll 1 4 1 .8 9 “ (± 9 .2 1 )  7 .5 8 “ (± 0 .0 9 ) 6 .8 4 “ (± 0 .1 6 ) 5 .4 0 “ (± 0 .2 9 )

Non-structured scale of 9.0cm from weak to intense.
“•h -  Means on the same column are significantly equals by Tukey test at 5%.
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