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Background
M e a t q u a li ty  e v a lu a tio n  in v o lv e s  th e  ju d g e m e n t  o f  se v e ra l a t tr ib u te s  w h o s e  im p a c t o n  i ts  o v e ra ll  a c c e p ta b il i ty  d e p e n d s  o n  th e  in d iv id u a l 

p e rsp e c tiv e . H o w ev e r, c o lo r  a n d  in tra m u s c u la r  fa t ( IM F ) c o n te n t a re  g e n e ra lly  c o n s id e re d  th e  m o s t re le v a n t o n  d e te rm in in g  th e  c o n s u m e r  
p u rc h a se  d e c is io n . B o th  m e a t c h a ra c te r is t ic s  sh o w e d  to  b e , in  so m e  e x te n t, d e te rm in e d  b y  th e  p re v a il in g  f ib re  ty p in g  o f  m u sc le s . A  s ig n if ic a n t 
a n d  p o s itiv e  c o r re la tio n  h a s  b e e n  fo u n d  b e tw e e n  IM F  a n d  th e  f re q u e n c y  o f  g ly c o ly tic  f ib re s , in c re a s in g  th e  im p o rta n c e  o f  b o th  p a ra m e te rs  
w ith  th e  a g e  o f  th e  a n im a l (H a w k in s , e t a l., 1 9 8 5 ; S e id e m a n  e t a l. , 198 6 ). D e s p ite  th e  p o s it iv e  r e la tio n s h ip  a lso  v e r ifie d  b e tw e e n  th e  f ib re  
c o m p o s it io n  an d  th e  p h o s p h o lip id  c o n te n t  in  m u s c le s  (A la s n ie r  et a l., 1 9 9 6 ), a  c le a r  e f fe c t  o f  m u sc le  f ib re  c o m p o s it io n  o n  th e  m e a t p a la ta b il i ty  

h a s  n o t b e e n , so  far, fu lly  e s ta b lis h e d .
T h e  f ib re  ty p e  c o m p o s it io n  o f  m u s c le s  is  h ig h ly  v a r ia b le , d e p e n d in g  o n  se v e ra l fa c to rs  su c h  a s  b re e d , se x , a m b ie n t  te m p e ra tu re  an d  

e x e rc ise  (L e fa u c h e u r , 2 0 0 1 ) . H o w e v e r , w ith in  a n  a n im a l, m u s c le  ty p e  is  c o n s id e re d  th e  m o s t  im p o r ta n t fa c to r , w ith  th o s e  in v o lv e d  in  p o s tu re  
(d e e p  lo c a tio n )  h a v in g  m o re  ty p e  I o x id a tiv e  f ib re s  th a n  m o re  su p e rf ic ia l m u s c le s  (O n o  e t al., 199 5 ). D u e  to  th e  la c k  o f  p re s s u re  d ire c te d  to  
m e a t p ro d u c tio n  im p ro v e m e n t, so m e  ru s tic  P o r tu g u e s e  c a tt le  b re e d s  p ro b a b ly  h a v e  m u s c le  b io c h e m ic a l p ro p e r t ie s  h ig h ly  d is t in g u is h a b le  f ro m  

th o s e  a n im a ls  g e n e tic a lly  p re p a re d  f o r  in te n s iv e  p ro d u c tio n  h a n d lin g .

Objective
C h a ra c te r is a tio n  o f  fibre, ty p e  d is tr ib u tio n  a n d  p re v a il in g  m e ta b o lic  p ro file  in  a  la rg e  n u m b e r  o f  m u sc le s  f ro m  B a rro s a  c a lv e s , o f  b o th  

sex es .

Materials & Methods
B a rro s a  c a lv e s  o f  b o th  se x e s , w ith  a g e s  r a n g in g  f ro m  5 to  9  m o n th s  w e re  u s e d  in  th is  s tu d y . A b o u t 1 h o u r  p o s t-m o r te m  sa m p le s  w e re  p ic k e d  

up  f ro m  th e  su p e rf ic ia l p o r tio n  o f  m u s c le s , in c lu d in g  th e  P soas m a jo r  (P m ), L ong issim us dorsi (L d ), Sem im em branosus  (S m ), Sem itend inosus  
(S t) , B iceps fe m o r is  (B f) , G lu teus superfic ia l  (G s ) ; G luteus m edium  (G m ), Suprasp ina tus  (S s )  a n d  In frasp ina tus  (Is ) . S in c e  th e  ta s k  fo r  th e  
o r ie n ta tio n  o f  f ib re s  w as  c o n c lu d e d , th e  m u s c le  p ie c e s  w e re  im m e d ia te ly  f ro z e n  b y  im m e rs io n  in  is o p e n ta n e  c o o le d  in  l iq u id  n itro g e n  d u r in g  

3 0  se c o n d s  an d  th e n  s to re d  a t  - 8 0 ° C  u n til  a n a ly s is .
T ra n s v e rse  se ria l s e c t io n s  (1 0  p m ) w e re  c u t  in  a  c ry o s ta t  a t - 2 4 ° C  a n d  s ta in e d  f o r  m io fib r i l la r  A T P -a se  a f te r  p re in c u b a tio n  a t  p H  4 .6  

(B ro o k e  &  K a ise r, 197 0 ). S e c tio n s  w e re  e n la rg e d  (xlO O ) a n d  p h o to g ra p h e d  in  o rd e r  to  m a k e  th e  d if fe re n t f ib re s  c o u n t  e a s ie r. T h e  p e rc e n ta g e  
o f  e a c h  f ib re  ty p e  w as c a lc u la te d  f ro m  a  m in im u m  o f  4 0 0  u n its , b y  c o u n tin g  th e  to ta l n u m b e r  o f  e a c h  ty p e  a n d  d iv id in g  b y  th e  to ta l  n u m b e r  o f  

f ib res , ty p e  I, ty p e  I IA  a n d  T y p e  IIB  w e re  d is c r im in a te d  a c c o rd in g  to  th e  s ta in in g  in te n s ity  .
T h e  c ro s s -s e c tio n a l a r e a  o f  th e  d if fe r e n t  f ib re  ty p e s  w a s  e v a lu a te d  b y  c u tt in g  a n d  w e ig h tin g  a b o u t 2 0 0  f ib re s  f ro m  e a c h  o f  tw o  ra n d o m ly  

c h o s e n  f ie ld s  f ro m  e a c h  m u s c le  s e c tio n . F o r  th e  c o n d itio n s  u s e d  in  th is  s tu d y  to  a n  a re a  o f  0 .2 5  c m 2 in  th e  p h o to g ra p h  c o r re s p o n d e d  an  e f fe c tiv e  

f ib re  a re a  o f  1064 .71  p m 2.
T h e  in f lu e n c e  o f  sex  a n d  m u s c le  ty p e  o n  th e  re s u lts  w as  d e te rm in e d  th ro u g h  a  fa c to ria l  m o d e l a n a ly s is  o f  v a r ia n c e  (A N O V A ). M u ltip le  

ra n g e  a n a ly s is  o f  m e a n s  w a s  p e r fo rm e d  b y  th e  L S D  te s t  (L e a s t  S ig n if ic a n t D if fe re n c e  T es t)  f o r  9 5 %  o f  p ro b a b ility .

Results & Discussion
F ib re  ty p e  I , H a a n d  l i b  f re q u e n c ie s  o n  d if fe re n t s tu d ie d  m u sc le s  o f  B a rro s a  c a lv e s  a re  d e p ic te d  o n  T a b le l .  I r re sp e c tiv e  o f  th e  sex  o f  th e  

an im a l, f ib re  ty p e  l i b  p re v a ile d  in  th e  la rg e  m a jo r ity  o f  m u sc le s . T h is  c o n d itio n  w a s  m o re  e v id e n t in  m u s c le s  f ro m  th e  leg  (>  5 0 % ) th a n  in  th o se  

f ro m  th e  o th e r  a n a to m ic a l re g io n s . T h is  tre n d  w a s  n o t c o n f irm e d  in  m u s c le  G s (b o th  se x e s)  a n d  in  m u s c le s  P m  a n d  S s ( fe m a le s ) , w h e re  f ib re  
ty p e  I  p re d o m in a te d . A m o n g  m u s c le s , f ib re  c o m p o s it io n  d iv e rg e d  s ig n if ic a n tly  w ith  G s , L d 2  a n d  S t m u s c le s  sh o w in g  th e  h ig h e s t  in c id e n c e  o f  

f ib re  ty p e  I , ty p e  H a  an  ty p e  l ib ,  re sp e c tiv e ly . E x c e p tin g  S t m u sc le , fe m a le s  sh o w e d  m e a n  c o u n ts  o f  f ib re  ty p e  I g e n e ra lly  s lig h tly  h ig h e r  th a n  in  

m a le s , w ith  th e  d if fe re n c e s  b e in g  s ig n if ic a n t (p < 0 .0 5 )  o n  G m , G s , L d 2 , P m , S s  an d  Is  m u sc le s . T h e  c o m p a r is o n  o f  re s u lts  b e tw e e n  B a rro s a  an d  
L im o u s in e  m a le  c a lv e s  ( J u r ie  e t  a l., 1 9 9 5 ) w ith  s im ila r  a g e  a t  s la u g h te r  (6  m o n th s )  in d ic a te d  s im ila r  f ib re  ty p e  d is tr ib u tio n s , w ith  th e  fo rm e r  

sh o w in g  s lig h tly  h ig h e r  m e a n  f re q u e n c ie s  o f  f ib re  ty p e  I  (1 4 .5 %  v s  9 % )  a n d  ty p e  l i b  (7 0 %  v s  6 1 % ). T h e  n u m b e rs  w e re  a lm o s t  th e  sa m e  i f  th e  
c o m p a r iso n  w as d o n e  w ith  S a le r /L im o u s in e  ( J u r ie  et a l., 1 9 9 9 ) a n d  N o rw e g ia n  a n im a ls  (T o tla n d  e t a l., 1 9 8 8 ), 10 m o n th s  o ld . A  p ro g re s s iv e  
in c re a s in g  o f  m u s c le  g ly c o ly tic  m e ta b o l is m  d u e  to  th e  t r a n s fo rm a tio n  o f  f ib re  ty p e  H a  in to  ty p e  l i b  h a s  b e e n  r e fe rr e d  in  c a tt le  u p  to  1 y e a r  

° ld  (S e id e m a n  et a l., 1 9 8 6 ; K lo s o w s k i e t a l.,  1 9 9 2 ; B ra n d s te t te r  et a l., 199 8 ). T h is  c o n v e rs io n  r a te  s lo w s  d o w n  a f te rw a rd s  a n d  c o n s t itu te s  a  
s 'g n  o f  s e x u a l m a tu r ity  (Ju r ie  e t  a l., 199 9 ). In  th is  c a s e , th e  B a rro s a  a n im a ls  s e e m  to  re a c h  th is  s ta te  o f  p h y s io lo g ic a l  d e v e lo p m e n t e a r lie r. T h e  
h ig h e r  n u m b e r  o f  f ib re  ty p e  I in  B a r ro s a  c a lv e s  c o u ld  b e  a s s o c ia te d  to  d if fe re n c e s  e x is tin g  o n  h a n d lin g  p ro c e d u re s  d u r in g  th is  p ro d u c tio n  p h a se , 

fe ed in g  in c lu d e d .
In  fe m a le s , s a m p le s  c o l le c te d  f ro m  L d  a t  th e  lev e l o f  4 ,h lu m b a r  ( L d l )  o r  13"1 d o rsa l  (L d 2 )  v e r te b ra  w e re  n o t s ig n if ic a n tly  d if fe re n t in  f ib re  

ty p e  d is tr ib u tio n . H o w ev e r, in  m a le s , m u s c le  f ro m  th e  la s t  s i te  sh o w e d  a  h ig h e r  in c id e n c e  (p < 0 .0 5 )  o f  f ib re  ty p e  H a  a n d  lo w e r  m e a n  c o u n ts  
(P > 0 .0 5 ) o f  f ib re  ty p e  I. T h e s e  r e s u l ts  d o  n o t m e a n  lo o se  o f  o x id a tiv e  p o te n tia l  o n  th e  a n te r io r  se c tio n  o f  L d  m u sc le  in  m a le  c a lv e s  ( re s u lts  n o t

included).

T h e  n u m b e r  o f  f ib re s  c o u n te d  in  0 .9 1 6  m m 2 o f  d if fe re n t m u sc le s  f ro m  b o th  se x e s  B a rro s a  c a lv e s  a re  s h o w n  in  T a b le  2 . T h e  v a lu e s  ra n g e d  
fro m  a  m a x im u m  o f  4 1 7  u n i ts  in  S m  a n d  a  m in im u m  o f  32 3  u n its  in  L d l  f o r  m a le s . In  fe m a le s  th e  d e g re e  o f  v a r ia tio n  w a s  m o re  p ro n o u n c e d  

(455  u n its  in  P m  a n d  2 6 2  in  L d l ) .  T h e  in f lu e n c e  o f  th e  sex  o f  th e  a n im a ls  o n  th e  re su lts  w as  n o t e v id e n t a n d  d e p e n d e d  o n  m u s c le  lo c a tio n . In  
g e n e ra l, f ib re  ty p e  l i b  sh o w e d  th e  b ig g e r  m e a n  tra n s v e rs a l  se c tio n , w ith  th e  I la  ty p e  in  an  in te rm e d ia te  p o s i t io n  (T ab le  3). H o w ev e r, in  S s  m u sc le
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o n  m a le s  a n d  in  Is  m u s c le  o n  fe m a le s  th e  h ig h e r  m e a n  tra n sv e rsa l a re a  h a s  b e e n  m e a s u re d  in  F ib re  ty p e s  H a  a n d  I , re sp ec tiv e ly . F ib re  ty p e  l ib  

m e a n  a re a  w as h ig h e r  in  fe m a le s  th a n  in  m a le s  (3 0 0 5 .7 1  p m 2 vs 2 5 1 0 .4 6  p m 2), b u t th e  d if fe re n c e  a p p e a re d  s ig n if ic a n t (p < 0 .0 5 )  o n ly  f o r  L d l  
m u s c le  (4 4 7 7 .7  p m 2 v s  3 4 9 3 .2  p m 2). B y  th e  co n tra ry , m e a n  a re a  o f  f ib re  ty p e  I w a s  s u p e r io r  in  m a le s  (2 0 2 9 .1 2  p m 2 vs 1 9 1 4 .6 4  p m 2) w ith  th e  

d if fe re n c e s  b e in g  s ig n if ic a n t in  a  la rg e r  n u m b e r  o f  m u s c le s  (G s, L d l ,  L d 2 , an d  P m ). L d  m u s c le  p re s e n te d  th e  b ig g e r  f ib re s  ir re s p e c tiv e  o f  th e ir  
ty p e . F ib re  d im e n s io n  o f  B a rro s a  c a lv e  m u s c le s  re a c h e d  h ig h e r  m e a n  v a lu e s  th o se  o f  F ris ia n  in d iv id u a ls  (V e s te rg a a rd  e t al., 2 0 0 0 )  a n d  w e re  |
o n ly  s lig h tly  lo w e r  th a n  th o s e  e v a lu a te d  in  A n g u s  a n d  C h a ro la is  b re e d s  (S o lo m o n  et al., 1985 ).

A c k n o w le d g e m e n ts

T h is  re s e a rc h  w o rk  w a s  s u p p o r te d  b y  th e  F u n d a tio n  fo r  th e  S c ie n c e  a n d  T e c h n o lo g y  (F C T ). T h e  a u th o rs  g ra te fu l  to  th e  H o s p ita l  S a n ta  
M a ria , L a b o ra t6 r io  d e  N e u ro p a to lo g ia  fo r  p ro v id in g  fa c il i tie s  a n d  a s s is te n c e  in  th e  im p le m e n ta tio n  o f  h is to c h e m ic a l te c h n iq u e s .
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T ab le  1 -  V a ria tio n  o n  d if fe re n t f ib e r  ty p e  f re q u e n c ie s  in  m u sc le s  o f  
B a rro s â  c a lv e s  f ro m  b o th  sex es .

T y p e  I: s lo w  o x id a tiv e ; T y p e  H a: fa s t  o x id a tiv e /g ly c o ly tic ;  T y p e  l ib :  
fa s t  g ly c o ly tic .

Muscle
Type I Type lia Type lib

Male Female Male Female Male Female

Sm 9,59* 10,97 ' * 30,59 * * 19,20* * 59,82b 69,83 ■

St 14,56 ' 11,18* 18,96' 21,77“* 69,99 ' 67,06*

Bf 20,03 ■ 23,65 “ * 23,52d 1 16,97 ■ 56,46 b 54,38 ‘

Gm *15,19' * 22,78 “ * 28,34 * i 16,33' * 56,47 b » 60,89 b

Gs * 48,83 ■ * 59,35 * * 14,59 * » 19,32* * 36,59 f »21,34*

Ldl 23,72 * 25,04d 27,34 ' 27,54 *b 49,44' 47,43d

Ld2 * 20,44 • * 25,34d * 35,35 * , 29,99 * 47,71 'd 44,68“

Psoas * 35,15 b » 40,70 b 19,73' 19,96* *45,13* » 39,38 '

Ss * 27,40 “* > 42,99 b *33,16* » 23,88 * ’ 39,44 ' » 33,13 '

Is ’ 29,50 * * 34,86 * 27,20 “* 25,70b * 43,30 ' > 39,44 *

x, y -  In same row and for each fiber type, means with different letters are significantly 
different.
a, b, ....g - In same column, means with different letters are significantly different.

T ab le  2  -  V aria tio n  o n  m e a n  tra n sv e rsa l  a r e a  o f  d if fe re n t f ib e r  ty p e s  
in  m u sc le s  o f  B a rro s a  c a lv e s  f ro m  b o th  se x es . T y p e  I: s lo w  o x id a tiv e ; 
T y p e  H a: fa s t  o x id a tiv e /g ly c o ly tic ;  T y p e  l ib :  fa s t  g ly c o ly tic .

Muscle Type I Type Ha Type lib

Male Female Male Female Male Female

Sm 1372,2“ 1620,2cd x 1300,8' » 1837,0“* 2383,1 «* 2648,4 '“

St 1593,7“ 1456,3 * 1800,0'“ 1654,4“ 2645,3 *“ 2565,1 “*

Bf 1379,0“ 1165,4' 1600,0* 1827,0'“ 2266,9 “ 2592,4 '“

Gm 1618,9“ 1699,7'“ x 2086,0 * » 2562,0 *b 2643,3 *“ 3152,8*

Gs x 2363,3 * » 1808,6' x 1925,0 e“ » 2541,3 *b 2530,1 *“ 2876,3 '“

Ldl x 2685,8 * » 2341,8 b 2838,1 * 2883,7 ■ x 3493,2 * * 4477,7 ’

Ld2 x 2565,3 ‘b i 1873,2' 2662,2 * 2453,8b 3447,6 * 3722,3b

Psoas x 2093,3 * » 1753,0'“ 2273,5 * 2198,2"' x 2933,7 ** » 2644,2 '“

Ss x 2248,9 * » 2743,3 * 2442,5 *b 2598,1 *b 2276,0 “ 2869,3 “*

Is x 2370,8 * » 2684,9 * 2113,0* 2324,9b 3126,1 *b 2508,6 “

x, y -  In same row and for each fiber type, means with different letters are significantly 
different.
a, b, ....g - In same column, means with different letters are significantly 
different.
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