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Background

T h e  re la tiv e  p ro p o r tio n s  b e tw e e n  th e  th re e  ty p e s  o f  f ib re  in  m u sc le  c o u ld  b e  a  m a jo r  f a c to r  in v o lv e d  in  th e  h e te ro g e n e ity  o f  m e a t q u a lity . 
S o m e  a u th o rs  re fe r  th a t  m e a ts  a re  m o re  ta s ty  a n d  ju ic y , an d  h a e m  p ig m e n ts  a n d  l ip id s  o x id iz e  fa s te r  in  o x id a tiv e  m u s c le s  th a n  in  g ly c o ly tic  
o n es  (V alin  et al, 1982 , R e n e rre  &  L a b a s , 198 7 ). O n  th e  o th e r  h a n d , l ip id  c o m p o s it io n  is  c o n s id e re d  a n  im p o rta n t m e a t q u a li ty  a ttr ib u te , an d  
th e re fo re , m o re  k n o w le d g e  is  r e q u ire d  to  d e te rm in e  th e  r e la tio n sh ip s  b e tw e e n  l ip id  c o m p o s it io n  a n d  m e ta b o lic  ty p e  o f  th e  m u sc le s .

In  r e c e n t  y e a rs  th e  d e m a n d  o f  m e a t  f ro m  ru s tic  c a tt le  b re e d s  in c re a se d  am o n g  P o r tu g u e s e  c o n s u m e rs  d u e  to  its  h ig h  in tr in s ic  q u a li ty  b u t 
a lso  b e c a u s e  its  p ro d u c tio n  s y s te m  h a s  th e  a d v a n ta g e  o f  b e in g  s tr ic t ly  re la te d  to  th e  e n v iro n m e n t. O u t o f  a n y  s ig n if ic a n t g e n e tic  p re s s u re  so  far, 
th e  b io c h e m ic a l c h a ra c te r is t ic s  o f  th e ir  m u s c le s  a re  e x p e c ta b le  to  b e  d if fe re n t f ro m  o th e r  d o m e s tic  c a tt le  b reed s .

Objective

T h e  a im  o f  th is  s tu d y  w a s  to  e v a lu a te  th e  r e la tio n s h ip  b e tw e e n  th e  f ib re  ty p e  c o m p o s it io n  a n d  in tra m u s c u la r  l ip id  f ra c tio n  c h a ra c te r is t ic s  
in  th re e  m u sc le s  o f  M e rto le n g a  y o u n g  b u lls .

Material &  Methods
T h ir ty  M e rto le n g a  m a le s , r a n g in g  in  a g e  b e tw e e n  15 a n d  2 4  m o n th s  w e re  u s e d  in  th is  w o rk . A ro u n d  1 h o u r  a f te r  s la u g h te r , s a m p le s  f ro m  

T ongissim us dorsi (L d ), Supra  sp ina tus  (S s )  a n d  S em i tend inosus  (S t)  w e re  ta k e n .
T o ta l l ip id s  w e re  e x tra c te d  b y  th e  p ro c e d u re  o f  F o lc h  e t a l  (1 9 5 7 ) a n d  th e n  se p a ra te d  in to  n e u tra l (N L ) a n d  p o la r  (P L ) f ra c tio n s  th ro u g h  

a  w a te rs  S e p -P a k  s i l ic a  c a r t r id g e  (M ill ip o re , W a te rs  C h ro m a to g ra p h y  D iv is io n , M ilfo rd , M A )  a s  d e s c r ib e d  b y  J u a n e d a  &  R o c q u e lin  (1 9 8 5 ). 
F a tty  a c id  c o m p o s it io n  o f  t r ig ly c e r id e s  a n d  p h o s p h o lip id s  w a s  d e te rm in e d  b y  g as  c h ro m a to g ra p h y  o f  m e th y l e s te rs , p r e p a re d  a s  d e s c r ib e d  b y  

M o rr iso n  &  S m ith  (1 9 6 4 ). T h e  a n a ly s is  w a s  c a r r ie d  o u t u s in g  a  C a r lo  E rb a  (M e g a  5 1 6 0 )  p a ire d  w ith  a  flam e  io n is a tio n  d e tec to r . T h e  c a p il la ry  
co lu m n  (D B  2 3 , 6 0  m  lo n g , 0 .3 2  m m  i.d .) , c o n ta in in g  s ta tio n a ry  p h a s e  c y a n o p ro p y lm e th y lp o ly s ilo x a n e , w a s  u s e d  to  se p a ra te  fa tty  a c id s . T h e  
c h o le s te ro l w as  d e te rm in e d  b y  H P L C , a c c o rd in g  to  R o s e iro  e ta l  (2 0 0 2 ). T ra n s v e rse  se r ia l  se c tio 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  fo 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 .4 5  as d e s c rib e d  b y  B ro o k e  &  K a ise r, 1970 . T h e  su c c in ic  d e h id ro g e n a s e  p ro to c o l 
d e sc rib e d  b y  S h e e h a n  &  H ra p c h a k  (1 9 8 7 )  w a s  a ls o  u se d  to  d e f in e  f ib re  m e ta b o lic  tra its . T h e  p e rc e n ta g e  o f  e a c h  f ib re  ty p e  w a s  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  an d  d iv id in g  b y  th e  to ta l n u m b e r  o f  f ib res . D if fe re n tia tio n  a s  ty p e  I , ty p e  
B A  a n d  ty p e  IIB  w a s  b a s e d  o n  s ta in in g  in ten s ity .

Results & Discussion
F ib re  ty p e  c o m p o s it io n  an d  m e ta b o l ic  p ro file

T h e  v a r ia tio n  in  th e  f ib re  ty p e  c o m p o s it io n  a n d  m e ta b o lic  p ro file s  o f  th e  a n a ly s e d  m u s c le s  a re  in d ic a te d  o n  T ab le  1. T h e  S t m u s c le  sh o w e d  
tttean  p e rc e n ta g e s  o f  f ib re s  ty p e  I  a n d  l i b  s ig n if ic a n tly  lo w e r  a n d  h ig h e r , re sp e c tiv e ly , th a n  th e  o th e r  b o th  m u sc le s . T h is  c o m p o s it io n  p a t te rn  is 
d eep ly  re f le c te d  o n  its  m e ta b o lic  p ro file , w h ic h  is m o re  (p < 0 .0 5 )  g ly c o ly tic  (6 0 .8 % ) th a n  L d  (5 1 .1 % ) a n d  S s (5 0 .8 % ). D e s p ite  th e  s im ila r ity  
° n fib re  ty p e  d is tr ib u tio n  b e tw e e n  L d  a n d  S s  m u sc le s , th e  la s t sh o w e d  a b o u t 5 %  h ig h e r  m e a n  p e rc e n ta g e  o f  fib res  ty p e  l i b  a n d  s lig h tly  lo w e r  
m ean  c o u n ts  o f  f ib re  ty p e s  I a n d  H a. C o n tr a r i ly  to  w h a t i t  c o u ld  b e  e x p e c ta b le , L d  m u s c le  d e m o n s tra te d  an  in te rm e d ia te  m e ta b o lic  p o s it io n in g . 

T h is  a p p a re n t c o n tra d it io n  is  p o s s ib ly  d u e  to  th e  f a c t  th a t  o x id a tiv e  p o te n tia l  is n o t s tr ic t ly  d e te rm in e d  b y  f ib re  ty p e  I  c o n te n t  b u t a ls o  d e p e n d s  
° n p rev a ilin g  m e ta b o lic  c h a ra c te r is t ic s  o f  f ib re  ty p e  H a  (Z e ro u a la  &  S tic k la n d , 1 991 ; R u u s u n e n  &  P u o la n n e , 1997). T h e  d a ta  sh o w  th a t, 
acc ° rd in g ly  to  th e  o x id a tiv e /g ly c o ly tic  r e la tio n s h ip , th e  L d  (0 .9 6 )  a n d  S s  (0 .9 7 )  c a n  b e  c o n s id e re d  a s  m u s c le s  o f  in te rm e d ia te  m e ta b o lis m  
w h ereas  th e  S t sh o u ld  b e  c la s s if ie d  a s  g ly c o ly tic .

T otal fa t, t r ig ly c e r id e  an d  p h o s p h o lip id  c o n te n ts  in tra m u s c u la r

M u s c le  ty p e  in f lu e n c e d  s ig n if ic a n tly  th e  in tra m u s c u la r  fa t p a ra m e te rs  (T ab le  1). T h e  S s m u sc le , th e  m o s t o x id a tiv e  a m o n g  th e  a n a ly s e d  

Units- sh o w e d  s ig n if ic a n tly  h ig h e r  to ta l (1 .9 4  m g /lO O g ) an d  p o la r  (0 .6 9  m g /lO O g) l ip id  c o n te n ts  th a n  L d  (1 .5 5  a n d  0 .6 1  m g /lO O g , re sp e c tiv e ly )  
and S t (1 .4 4  a n d  0 .6 4 4  m g /lO O g , re sp e c tiv e ly ) . In  r e la tio n  to  th e  n e u tra l  lip id s , S s  m u s c le  a ls o  p re s e n te d  h ig h e r  m e a n  v a lu e s  (p < 0 .0 5 )  th a n  S t 
m u sc le  b u t d id  n o t  d iv e rg e  f ro m  th a t  o b ta in e d  in  L d . T h e s e  re s u lts  in d ic a te  a  c e r ta in  p o s it iv e  r e la tio n s h ip  b e tw e e n  th e  d if fe re n t in tra m u s c u la r  
a t f ra c tio n s  a n d  th e  o x id a tiv e  p ro file  o f  m u s c le s . H o w e v e r  i t  h a s  to  b e  e m p h a s is e d  th a t  L d  m u s c le  w h ic h  is  q u ite  s im ila r  in  th e ir  m e ta b o lic  

to  S s is , h o w e v e r  m u c h  c lo s e r  to  S t in  te rm s  o f  in tra m u s c u la r  fa t c o m p o s it io n . T h is  u n e x p e c ta b le  tre n d  is  p a r t ic u la r ly  e v id e n t in  re la tio n  

°  P h o sp h o lip id s . O x id a tiv e  c e lls  a re  u s u a l ly  s m a lle r  in  d ia m e te r  a n d  c o n ta in  m o re  m ito c h o n d r ia , g iv in g  r is e  to  m o re  m e m b ra n e  s tru c tu re  
e se ig n e u r-M e y n ie r  &  G a n d e m e r , 1 9 9 1 ). A c c o rd in g  to  K a u ffm a n  &  S a fa n ie  (1 9 6 7 )  th e  v a r ia tio n  in  in tra m u s c u la r  l ip id  c o n te n t a m o n g  m u sc le s  

15L^e te rrn in e d  b y  th e ir  d if fe r e n t  p ro p e n s i ty  to  a c c u m u la te  fa t c e lls  in  th e  in te rc e llu la r  sp a c e . T h e  c h o le s te ro l  c o n te n t  w a s  n o t s ig n if ic a n tly  

ec ted  b y  th e  f ib re  ty p e  c o m p o s it io n  o r  m e ta b o lic  p ro file  o f  th e  m u sc le .

p ^ t

y a c id  c o m p o s it io n  o f  n e u tra l  a n d  p o la r  l ip id  f ra c tio n s

T h e  in tra m u scu la r  n eu tra l a n d  p o la r  lip id  fra c tio n s  p resen ted  th e  fa tty  ac id  co m p o s itio n s  d e sc rib ed  on  T ab le  2 . R e g ard in g  th e  fo rm er f rac tion , no  

8 m ean t v aria tio n s have b een  v erified  in  th e  p ro p o rtio n s  o f  to tal sa tu ra ted  fa tty  ac id s (SF A ) an d  to tal m o n o u n sa tu ra ted  fa tty  ac id s (M U F A ) be tw een  
Uscles. N ev erth e less, C 1 4  a n d  C 1 8  co m p o u n d s  w ere  h ig h e r  (p < 0 .0 5 ) in  S s (36 .07 ) an d  L d  (3 5 .1 9 ) m u sc le s  th an  in  S t m u sc le  (21 .87 ). C on trarily , the
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to ta l p o ly u n sa tu ra ted  fa tty  ac id  (P U F A ) co n cen tra tio n  d iffe red  s ign ifican tly  w ith  th e  ana to m ica l loca tion  o f  m u sc le s, th e  h ig h e r  a n d  lo w er v a lues b e in g  
fo u n d  in  Ss (76 .61 ) and  in  L d , (5 2 .4 7 ), respec tive ly , w ith  th e  S t m u sc le  in  a n  in te rm ed ia te  po sitio n . T h is  o rd e rin g  tren d  is  n o t to ta lly  in  co m p lian ce  
w ith  th e  m e tab o lic  p ro file  o f  th e  m u sc le s , sin ce  th e  S t u n it p re sen ted  th e  lo w est ox id a tiv e  cap ac ity  am o n g  th em . In  re la tio n  to  p o la r  lip id s, the  varia tions 
verified  in  to ta l SFA , M U F A  an d  P U F A  co n ten ts  (T ab le  2) re flec ted  b e tte r  th e  ox id a tiv e  ac tiv ity  o f  m u sc le s , w ith  th e  S s m u sc le  sho w in g  s ign ifican tly  
h ig h e r  m ean  va lu es th an  th e  S T  m u sc le . H o w ev e r an d  d e sp ite  its m e tab o lic  “sta tu s” , th e  L d  m u sc le  p resen ted , sy s tem atica lly , lo w er m ean  v a lu es in 
th o se  co m p o s itio n  p a ram e te rs  th an  th e  S t m u sc le , th e  m o s t g ly co ly tic  unit.

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  f o 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 to r io  d e  N e u ro p a to lo g ia  f o 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 a b le  1 - C h o le s te ro l  a n d  in tra m u s c u la r  fa t m e a n  c o n te n ts  in  d if fe re n t 
m u sc le s  o f  M e rto le n g a  y o u n g  b u lls .

St

Muscle

Ld Ss F value P
Total lipids (g/100g) 1.439 b 1.553" 1.939* 6.174 **

Neutral lipids (g/100g) 0.821b 1.006*" 1.236* 3.625 *

Polar lipids (g/100g) 0.644b 0.606" 0.689* 6.282 ♦ *

Cholesterol (mg/g) 0.440 0.485 0.483 1.542 ns

ATPase (pH 4.6)

Fibre Type I (%) 17.84» 31.98* 30.28* 17.825 ♦**

Fibre Type Ha (%) 34.13 38.16 35.05 1.501 ns

Fibre Type lib (%) 48.04- 29.86" 34.67" 17.698 ***

SDH

Oxidatives (%) 39.23" 48.86* 49.17* 8.293 **

Glycolitic (%) 60.77* 51.14" 50.84" 8.293 **

In same row, means with different letters are significantly different, ns p>0.05; * p<0.05; 
** pxO.Ol; *** p<0.001.

T ab le  2  - F a t ty  a c id  c o m p o s it io n  (m g /1 0 0 g  m u sc le )  o f  N e u tra l  an d  
P o la r  l ip id  f ra c tio n s  in  d if fe re n t m u s c le s  o f  M e rto le n g a  y o u n g  b u lls

Neutral Lipids Polar Lipids
Fatty acid St Ld Ss Fatty acid St Ld Ss

C14 21.87" 35.19* 36.07* C14 1.36 1.79 1.88

C16 206.73 297.10 291.58 C16 118.22 118.35 118.02

C17 9.52" 12.92* 14.55* C17 3.72" 3.97*" 4.49*

C18 153.13 184.51 207.17 C18 80.77" 73.42" 95.35*
Others 20.22 24.74 29.07 Others 7.04" 7.72" 8.81*

Total SFA 401.95 515.70 563.87 Total SFA 211.11*" 205.24" 228.56*
C16:l 30.57 36.43 38.13 0 6 :1 7.31 6.92 8.41
C18:1 370.97 417.83 496.44 08 :1 129.92*" 127.91" 146.32*
Others 14.01 15.74 17.93 Others 12.11 9.73 17.00

Total MUFA 415.56 469.99 552.50 Total MUFA 149.34" 144.55" 171.73*
C18:2 44.47 40.81 62.72 0 8 :2 180.78" 171.82" 221.19*

C18:3 4.64" 4.25" 5.73* 0 8 :3 7.94 9.93 10.58

Others 8.91 7.41 8.16 C20:3 15.13 12.74 15.10

Total PUFA 58.02*" 52.47" 76.61* C20:4 58.41 51.39 56.59

C22:6 7.64 8.82 11.25

Others 9.26 8.59 7.93

Total PUFA 279.16" 263.30" 322.65*

In same row, means with different letters are significantly different.
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