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Background
T h e  d e m a n d  fo r  m e a t p ro d u c e d  f ro m  ru s tic /n a tiv e  c a tt le  b re e d s  in c re a s e d  in  th e  la s t  5 y e a rs  o n  th e  P o r tu g u e s e  re ta il  m a rk e t. T h is  t re n d  

is , o b jec tiv e ly , r e la te d  to  its  e x c e l le n t  “e a t in g  q u a l i ty ”  a n d  a ls o  d u e  to  th e  e n v iro n m e n ta lly  f r ie n d  p ro d u c tio n  sy s te m  in  u se  fo r  a n im a l’s 
re a r in g . C o n c e rn in g  th e  f o rm e r  a s p e c t, in tra m u s c u la r  l ip id s  a n d  h e m e  p ig m e n t o x id a tiv e  s ta b il i ty  p ro file s  d u r in g  m e a t  a g e in g  a re  c o n s id e re d  o f  
re le v a n c e  to  f ia v o u rs /o d o u rs  d e v e lo p m e n t  a n d  p o te n c ia l  s e lf- l ife  d e te rm in a tio n  (H a re l e t al., 1 9 9 0 ; R e n e rre  et al., 19 9 6 ). A n tio x id a n t e n z y m ic  
d e fe n c e  e x is t in  d if fe re n t c o m p a r tm e n ts  o f  m u s c le  c e ll. A m o n g  th e m , c a ta la s e  e n s u re s  th e  d e c o m p o s itio n  o f  H 20 2 an d  fa tty  a c id  h id ro p e ro x id e s  
(R e n e r re  et al., 1 9 9 6 ), w h ic h  a c t io n  m e c h a n is m s  d e p e n d  o n  v a r io u s  p a ra m e te rs  su c h  a s  m u s c le  te m p e ra tu re , 0 2 p re s s u re  a n d  p H . H o w ev e r, th e  
in fo rm a tio n  a v a ila b le  c o n c e rn in g  th e  in f lu e n c e  o f  o th e r  fa c to rs  is s c a rc e .

Objectives
T h e  p re s e n t s tu d y  w a s  u n d e r ta k e n  to  fo llo w  u p  c a ta la s e  a c tiv ity  a n d  s ta b il i ty  in  b e e f  f ro m  M e rto le n g a  b re e d  y o u n g  b u lls , o v e r  a  ag e in g  

p e r io d  o f  2 0  d ay s , in  r e la tio n  to  th e  a g e /w e ig h t  o f  th e  a n im a ls  a n d  m u sc le  ty p e . T h e  e f fe c t  o f  th e  b re e d  p h e n o ty p e s  a n d  m e a t q u a li ty  c o n d itio n  
(D F D  vs N o rm a l)  w as  a ls o  e v a lu a te d .

Material and methods
2 6  y o u n g  b u lls  a g e d  f ro m  15 to  3 0  m o n th s , r e p re s e n tin g  a  c a rc a s s  w e ig h t ra n g e  f ro m  19 0  to  3 1 0  K g  w e re  u se d . A f te r  2 4  h o u rs  c h il l in g , 

L ong issim us dorsi (L d ) , Sem iten d in o su s  (S t)  a n d  Suprasp ina tus  (S s )  m u s c le s  w e re  e x c is e d  f ro m  th e  c a rc a s se s , v a c u u m  p a c k a g e d  a n d  s to re d  a t 
2 ° ± 0 .1 ° C , d u r in g  5 , 11 e  2 0  d a y s  b e fo re  a n a ly s is .

T h e  c a ta la s e  a c tiv ity  w a s  d e te rm in e d  b y  th e  p ro c e d u re  o f  A e b i (1 9 8 3 )  a d a p te d  b y  (P ra d h a n , e t al., 2 0 0 0 ) . G ro u n d  m u s c le  ( lO g )  w as 
h o m o g e n iz e d  (U ltra  T u rra x  a t 1 0 0 0 0  rp m  - lO se c  w o rk  /3 0 s e c  w a itin g /lO se c  w o rk )  w ith  5 0 m l o f  p h o s p h a te  b u f fe r  (0 .0 5 M  p H = 7 ) . T h e  
h o m o g e n a te  w as c e n tr ifu g e d  a t 4 ° C  f o r  2 0 m in  a t  7 0 0 0  g . 0 .1 m l o f  th e  s u p e rn a ta n t w as  re a c te d  w ith  2 .9 m l o f  3 0 m M  H 20 2 in  p h o s p h a te  bu ffe r, 
a n d  th e  a b s o rb a n c e  (2 4 0 n m ) m e a s u re d  e v e ry  s e c o n d  f o r  3 0  sec . A  u n it  o f  c a ta la s e  w a s  d e f in e d  a s  th e  a m o u n t  o f  c a ta la s e  n e e d e d  to  d e c o m p o s e  
I p m o l  H 20 2/m in /g  m u sc le .

Results and discussion
T h e  o v e ra ll -  o v e r  s to ra g e  t im e , a n im a l  s la u g h te r  ag e , b re e d  p h e n o ty p e  a n d  m e a t q u a li ty  sta tus  -  c a ta la s e  a c tiv ity  in  M e rto le n g o  m u sc le s  

w ith  d is t in c t  lo c a tio n s  is  s h o w n  in  fig . 1. Ss  m u s c le  p re s e n te d  h ig h e r  c a ta la s e  a c tiv ity  m e a n  v a lu e s  (p < 0 .0 0 1 )  th a n  L d  a n d  St, w h ic h  d o  n o t d if fe r  
s ig n if ic an tly . J e n k in s  a n d  T e n g i (1 9 8 1 )  s ta te  th a t  s lo w  o x id a tiv e  m u sc le s  sh o w  g re a te r  c a ta la s e  a c tiv ity  th a n  fa s t  o x id a tiv e  m u sc le s . T h is  tren d  
h a s  n o t b e e n  c o n f irm e d  in  o u r  s tu d y . D e s p ite  th e  c lo s e  s im ila r i ty  o n  f ib e r  ty p e  c o m p o s it io n  b e tw e e n  L d  a n d  Ss  f ro m  M e rto le n g o  y o u n g  b u lls , 
th e  la s t  m u s c le  sh o w e d  s lig h tly  le s s  ty p e  I a n d  m o re  ty p e  l i b  f ib re s  (R o se iro , p e rs o n a l c o m m u n ic a tio n ) .

V acu u m  p a c k e d  M e rto le n g o  b e e f  sh o w e d  re m a rk a b le  c a ta la s e  s ta b ility  o v e r  a  2 0  d a y s  s to ra g e  p e r io d  a t  + 2 ° C  (F ig . 2 ) , in  a g re e m e n t to  
th e  re s u lts  o b ta in e d  b y  R e n e rre  e t  al. (1 9 9 6 ). R e g a rd le s s  o f  th e  in c re a s in g  o n  c a ta la s e  m e a n  v a lu e s  w ith  th e  s to ra g e  tim e , d if fe re n c e s  b e tw e e n  
sa m p le s  w e re  n o t s ig n if ic a n t. H o w e v e r  th is  r e la t io n s h ip  d e p e n d e d  o n  th e  m u s c le  ty p e  (F ig . 3 ) . W h ile  in  S s m u s c le  th e  c a ta la s e  a c tiv ity  in c re a se d  
s ig n if ic a n tly  w ith  th e  s to ra g e  t im e , th e  re s u lts  in  L d  a n d  St, c o n tra r i ly , s lig h tly  d e c re a s e d . T h e  d if fe r e n t  b e h a v io u r  o f  Ss  m u s c le  w h e n  c o m p a re d  
to  L d  a n d  S t c o u ld  b e  d u e  to  its  h ig h e r  o x id a tiv e  s tre s s  su sc e p tib ility .

M e a t f ro m  o ld e r  a n im a ls  sh o w e d  s ig n if ic a n tly  h ig h e r  c a ta la s e  a c tiv ity  (F ig . 4 ). A g a in , th e  d if fe re n c e s  w e re  m o re  e x p re ss iv e  in  S s m u sc le  
(F ig . 5 ). A c o rd in g  to  R e n e rre  e t al. ( 1 9 9 6 )  m u s c le s  sh o w  an  in c re a s e d  c a p a c ity  fo r  a e ro b ic  m e ta b o l is m  w ith  ag e , a n d  a  lo w e r  c o lo u r  s ta b il i ty  as  
w e ll. T h e  h ig h e r  c a ta la s e  a c tiv ity  c o u ld  th e n  re p re s e n t  a  fe e d  b a c k  m e c h a n is m  o f  d e fe n c e .

D if fe re n c e s  b e tw e e n  th e  3 d o m in a n t  b re e d  p h e n o ty p e s  a re  p re s e n te d  sh o w n  in  fig . 7 . T h e  “M a lh a d o ”  g ro u p  p re s e n te d  lo w e r  c a ta la s e  
a c tiv ity  (p < 0 .0 0 1 )  th a n  th e  o th e r s  p h e n o ty p e s . T h e  q u a li ty  sta tus  o n ly  a f fe c te d  th e  c a ta la s e  a c tiv ity  in  S t  m u sc le , w ith  th e  n o rm a l c o n d itio n  
p re se n tin g  s ig n if ic a n tly  lo w e r  m e a n  v a lu e s  (F ig . 8 ).

Conclusions
B e e f  f ro m  M e rto le n g o  y o u n g  b u lls , r a n g in g  f ro m  15 to  3 0  m o n th s  o f  a g e  a t  s la u g h te r , p r e s e n te d  ir re s p e c tiv e  o f  m u s c le  m e ta b o lic  

c h a ra c te r is t ic , an  e x c e lle n t c a ta la s e  s ta b il i ty  o v e r  a  2 0  d a y s  s to ra g e  a t  + 2 °C . T h is  in tr in s ic  c a p a c ity  c o n tr ib u te s  to  p re v e n t o ff-o d d o u r/f la v o u r  
fo rm a tio n  a n d  c o lo u r  d e g ra d a tio n  o n  m e a t ’s a g e in g  a n d  re ta il  s a le s  p e rio d .
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Longissimus dorsi Semitendinosus Supra spinatus

Figure 1. E ffe c t  o f  m u s c le  ty p e  on  C a ta la s e  a c tiv ity  
(F = 3 2 0 .0  ** * ).

Figure 3. E ffe c t  o f  t im e  p o s t  m ortem  an d  m u s c le  ty p e  o n  
C a ta la se  a c tiv ity  (F = 5 .3 7  ** * ).
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Figure 2. E ffe c t  o f  t im e  p o s t m ortem  a t  2 ° C  o n  C a ta la se  
a c tiv ity  d if fe r e n t  m a tu ra tio n  (F = 0 .3 9  ns).

Figure 4. E ffe c t  o f  a g e  o f  a n im a ls  o n  C a ta la s e  a c tiv ity  
(F = 6 1 .9  ** * ).

Figure 5. E ffe c t  o f  a g e  o f  a n im a ls  a n d  m u s c le  ty p e  on  
C a ta la s e  a c tiv ity  (F = 3 .2 8  *).
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Figure 7 . E ffe c t  o f  M e r to le n g a  b re e d  p h e n o ty p e s  on  
C a ta la s e  a c tiv ity  ( F = l  1.5 *** ).
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Figure 6. E ffe c t  o f  w e ig h t  o f  a n im a ls  o n  C a ta la s e  a c tiv ity  
C a ta la se  a c tiv ity  (F = 3 5 .1  ** * ).

Longissimus dorsi Semitendinosus Supra spinatus

Figure 8. E ffe c t  o f  sta tus  q u a li ty  a n d  m u s c le  ty p e  on  
C a ta la se  a c t iv i ty  (F = 6 .9 2  *** ).
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