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Background
T h e  I ta lia n  b o v in e  r e s o u rc e  is la rg e ly  r e p re s e n te d  b y  a n im a ls  s p e c ia lis e d  fo r  th e  p ro d u c tio n  o f  m ilk , a n d  th e re fo re  a  h ig h  q u o ta  o f  m e a t o f  

a  n a tio n a l m a tr ix  c o m e s  f ro m  th o s e  s u b je c ts  th a t  re a c h  th e  s la u g h te rh o u s e  o r  th e  e n d  o f  th e ir  p ro d u c tiv e  c a re e r  o r  a s  y o u n g  fa tte n e d  a n im a ls . 
T h e  c ro s s -b re e d in g  o f  d a iry  c a t t le  w ith  b u lls  s p e c ia lis e d  fo r  b e e f , fo r  th e  p ro d u c tio n  o f  q u a li ty  v ea l, is  o n e  o f  th e  m a in  s tra te g ie s  s u g g e s te d  to  
im p ro v e  th e  p ro d u c tiv e  p o te n t ia l i t ie s  o f  th e  n a t io n a l  b o v in e  re so u rc e .

E v e n  in  S ic ily  th e y  h a v e  re c o u r s e  to  c ro s s -b re e d in g  in  o rd e r  to  im p ro v e  th e  p ro d u c tio n  o f  b e e f  b o th  q u a n ti ta t iv e ly  a n d  q u a lita tiv e ly , 
e m p lo y in g  as a  m a te rn a l b re e d  a u to c h th o n o u s  g e n e t ic  ty p e s  a n d  p a te rn a l b re e d  b u lls  sp e c ia lis e d  fo r  b e e f  ( Z u m b o  e t al., 199 8 ). T h e s e  a n im a ls  
a re  re a re d  c o m m o n ly  fo llo w in g  th e  c o w - c a l f  p a ir s , w h ic h  re p re s e n ts  a  so lu tio n  fo r  th e  p re s e rv a tio n  o f  th e  a u to c h th o n o u s  g e n e tic  re s o u rc e  a n d  
th e  e m p lo y m e n t o f  th e  m a rg in a l a re a s  th ro u g h  th e  u t i l is a tio n  o f  th e  fo ra g e  re s o u rc e s  n a tu ra lly  p re s e n t ,  a t  t im e s  sc a rc e ly  o r  n o t a t a ll  ex p lo ite d .

A s w e  sh o u ld  lik e  to  o b ta in  th e  g re a te s t  p ro d u c tiv e  re s p o n s e  f ro m  th e  b re e d in g  it is  n e c e s s a ry  to  k n o w  th e  b e s t  g e n e tic  c o m b in a tio n  
o b ta in a b le  a n d  th e re fo re  w h ic h  a re  th e  ra c e s  fo r  b e e f  f ro m  w h ic h  to  c h o o s e  th e  b u lls  to  in s e m in a te  th e  d a iry  c a tt le . A s  th e  p ro d u c tiv e  re s p o n s e  
c a n  v a ry  ev en  w ith  th e  w e ig h t a t s la u g h te r , th e  b re e d in g  c o n d itio n s , th e  d ie t, i t  is  a ls o  o p p o r tu n e  to  k n o w  th e  in f lu e n c e  o f  th e s e  fa c to rs  in  
fa tte n in g  th e  c ro s s -b re e d s . G iv e n  th e  im p o r ta n c e  a n d  th e  v a s tn e ss  o f  th e  to p ic , th e  A g r ic u ltu re  a n d  F o re s t  R e g io n a l A s s e s s o rs h ip  o f  th e  S ic il ia n  
R e g io n  w ith  th e  r e s e a rc h  p ro je c t:  Q uality  a n d  Tracing o f  S ic ilian  m ea t , c o -o rd in a te d  a n d  c a r r ie d  o u t b y  th e  C o n s o r tiu m  o f  M e a t  R e se a rc h , 
in te n d s  to  d ra w  u p  a  d e ta i le d  m a p  o f  th e  q u a li ty  o f  th e  m e a t p ro d u c e d  in  S ic ily , a s  w e ll  a s  te s tin g  in d ire c tly  th e  d if fe re n t ty p o lo g ie s  o f  b re e d in g  
th a t  is  b e tte r  l in k e d  to  th e  p ro d u c tio n , th e  q u a l i ty  a n d  th e  c o m m e rc e  o f  m e a t p ro d u c e d  w ith  sp e c ific  re q u ire m e n ts .

Objectives
T h e  sp e c ific  o b je c tiv e  o f  th is  p a r t  o f  r e s e a rc h  w o rk  is to  s tu d y  th e  c h e m ic a l c o m p o s it io n  a n d  th e  n u tr it io n a l c h a ra c te r is t ic s  o f  b e e f  p ro d u c e d  

in  S ic ily  a n d  d e r iv in g  f ro m  th e  c ro s s -b re e d in g  w ith  a u to c h th o n o u s  p o p u la tio n s .

Methods
T h e  re se a rc h  w a s  c a r r ie d  o u t  o n  tw e n ty  c ro s s -b re d  c a lv e s , 10 m a le s  a n d  10 fe m a le s , w e a n e d  in  a  n a tu ra l  w ay , d e r iv in g  f ro m  a u to c h th o n o u s  

S ic ilia n  c o w s  a n d  a  C h a ro la is e  b u ll. T h e  a n im a ls , u p  to  th e  a g e  o f  9  m o n th s  w e re  k e p t in  e x te n s iv e  c o n d itio n s  a n d  u ti l is e d  th e  av a ila b le  
p a s tu re  fo r  fe e d in g . O n ly  9 0  d a y s  b e fo re  s la u g h te r , a t  a  liv e  w e ig h t  o f  4 5 0  ±  2 0  k g  th ey  w e re  t r a n s fe r re d  to  a  c o lle c tiv e  s ta b le  a n d  fe d  w ith  6 
k g /h e a d /d ie  o f  c o n c e n tr a te  a n d  3 k g /h e a d /d ie  o f  w h e a t  s traw . T h e  c h e m ic a l c o m p o s it io n  (C ru d e  P ro te in :  C P ; E th e r  E x tra c t: E E ; N o n  S tru c tu ra l  
C a rb o h y d ra te s :  N S C ; A s h ; N e u tra l  D e te rg e n t  F ib re : N D F ; A c id  D e te rg e n t F ib re : A D F ; A c id  D e te rg e n t L ig n in : A D L ) o f  th e  fe e d in g  (T ab le  
1) w as  d e te rm in e d  a c c o rd in g  to  th e  A .O .A .C . (1 9 9 5 )  o ffic ia l m e th o d s . A ll th e  su b je c ts  a t  th e  a g e  o f  12 m o n th s  w e re  s la u g h te re d  a f te r  fa s tin g  
f ro m  fo o d  fo r  12 h o u rs , b u t n o t  f ro m  w a te r  (A .S .P .A . 19 9 1 ). A  sa m p le  c u t  o f  m e a t  c a r ry in g  o u t o f  tw o  p e rp e n d ic u la r  se c tio n s  a t  th e  v e r te b ra l 
c o lu m n  in  c o r re s p o n d e n c e  w ith  th e  c r a n ia l  m a rg in  o f  th e  V III  a n d  th e  IX  r ib  (A n d r ig h e tto  e t al., 1 9 9 6 ) w a s  ta k e n  f ro m  th e  r ig h t h a l f  c a rc a s s  o f  
e a c h  su b je c t, a f te r  8 d a y s  o f  r ip e n in g  a t  a  te m p e ra tu re  o f  4 ° C  a n d  R .H . o f  8 0 %  (A .S .P .A ., 1 9 9 6 ). A f te r  th e  d is s e c tio n  o f  th e  sa m p le  c u t  th e  a re a  
o f  th e  m u s c le  L ong issim us thorac is  w a s  in d iv id u a te d , f re e d  f ro m  th e  p e r im y s iu m  an d  a  sa m p le  w a s  p re p a re d  o n  w h ic h  th e  fo llo w in g  a n a ly tic  
d e te rm in a tio n s  w e re  c a r r ie d  o u t: h u m id ity , p ro te in s , lip id s , a s h e s , m in e ra ls  a n d  v ita m in s , a c c o rd in g  to  th e  A .O .A .C . (1 9 9 5 )  o ff ic ia l m e th o d s . 
T h e  en e rg y  w a s  c a lc u la te d  u s in g  th e  c o e f f ic ie n ts  16 .7  k j/g  fo r  th e  p ro te in s  a n d  3 7 .7  k j/g  fo r  th e  l ip id s  (F id a n z a  &  L ig u o r i , 19 8 8 ). T h e  d a ta  
o b ta in e d  w e re  s u b je c te d  to  th e  s ta tis t ic  a n a ly s is  fo r  th e  c a lc u la tio n  o f  th e  m e a n , s ta n d a rd  d e v ia tio n  a n d  o f  th e  í- te s t  (S A S , 2 0 0 1 )  to  e v a lu a te  an y  
e v e n tu a l d if fe re n c e s  b e tw e e n  th e  m a le s  an d  fe m a le s .

Results and discussion
T a b le  2  sh o w s  th e  m e a n  v a lu e s  o f  th e  c h e m ic a l c o m p o s it io n  a n d  th e  e n e rg e tic  v a lu e  o f  th e  m u s c le  L ong issim us thoracis. T h e  s ta tis tic  

a n a ly s is  sh o w e d  n o  s ig n if ic a n t d if fe re n c e s  b e tw e e n  m a le s  a n d  fe m a le s  in  re la tio n  to  th e  n u tr it io n a l c h a ra c te r is t ic s  o f  th e  m e a t  (T ab le  2 ), th e  
m e a n  v a lu e s , h o w ev e r, a re  w ith in  th o s e  r e p o r te d  in  th e  d ire c tiv e  9 0 /4 9 6 7 C E E  re la tiv e  to  th e  n u tr it io n a l la b e ll in g  o f  th e  fo o d  p ro d u c ts .

T h e  av e ra g e  p e rc e n ta g e  c o n te n t  in  th e  p ro te in  w a s  s im ila r  to  th e  re su lts  fo u n d  o n  th e  s a m e  m u sc le  b y  P o li  e t al. (1 9 9 4 )  o n  C h ia n in a  
(2 2 .0 9 % ), C h a ro la is e  (2 2 .3 4 % )  a n d  L im o u s in e  c a lv e s  (2 2 .6 7 % )  b y  R e n a n d  e ta l .  (2 0 0 2 )  o n  A u b ra c  c a lv e s  (2 2 .4 0 % ) , b y  D e s te fa n is  e ta l .  (1 9 9 3 )  
° n  P ie m o n te s e  c a lv e s  (2 2 .2 5 % )  a n d  b y  S a ñ u d o  e t al. (1 9 9 9 )  o n  P ire n a ic a  c a lv e s  (2 2 .3 % ); b u t h ig h e r  th a n  th a t  f o u n d  b y  R e n a n d  e t al. (2 0 0 2 )  o n  
S a le rs  c a lv e s  (2 1 .8 % )  b y  B ia g io l i  e t al. (1 9 8 4 )  o n  C h ia n in a  x  M a re m m a n a  (2 1 .5 7 % ) , C h a ro la is e  x M a re m m a n a  (2 1 .6 0 % )  c ro s s  b re e d s  a n d  by  
S a ñ u d o  et al. (1 9 9 9 )  o n  R e tin ta  c a lv e s  ( 2 1 .1 %  ) .

T h e  a v e ra g e  c o n te n t  in  in tra m u s c u la r  l ip id s , e q u a l to  1 .45  %  (T ab le  2  ), is  lo w e r  th a n  th e  r e s u l ts  fo u n d  b y  C u tr ig n e ll i  (2 0 0 0 )  o n  P o d o lic i  
c a lv e s  (2 .5 1 %  ), b y  R e n a n d  et al. ( 2 0 0 2 )  o n  S a le rs  c a lv e s  (2 .4 % ), b y  R o u x  et al. (1 9 9 3 )  o n  C h a ro la is e  c a lv e s  (2 .6 0 % ) , b y  S a  u d o  et al. (1 9 9 9 )  
° n  P a rd o  A lb in a  c a lv e s  (2 .8 4 % ); b u t h ig h e r  th a n  th a t  fo u n d  b y  D e s te fa n is  e t al. (1 9 9 3 )  o n  P ie m o n te s e  c a lv e s  (0 .7 1 % ); a s  re p o r te d  b y  L a w rie  
(1 9 8 3 ) a c c o rd in g  to  w h o m  th e  in tra m u s c u la r  f a t  is  le s s  in  th e  m u sc le s  o f  d o u b le  ru m p  c a tt le . T h e  c o n te n t  in  a s h e s  w as s im ila r  to  th a t  re p o rte d  
b y  d if fe re n t a u th o rs  in  li te ra tu re . T h e  c o n te n t  in  v ita m in s  a n d  m in e ra ls  (T ab le  3 , 4  ) a re  w ith in  th e  ra n g e  re p o r te d  b y  M a n fre d in i  (1 9 8 8 )  a n d  
F id a n z a  &  L ig u o r i  (1 9 8 8 )  fo r  v ea l.

T h e  re su lts  o b s e rv e d  p o in t  o u t  h o w  th e  c o n te n t  in  p ro te in s , a s h e s , m in e ra ls  a n d  v ita m in s  h a s  s h o w n  n o  s ig n if ic a n t d if fe re n c e s  w ith  th e  m o s t 
c o m m o n ly  re a re d  g e n e tic  ty p e s , w h ile , th e  fa t c o n te n t  h a s  b e e n  is  p a r t ic u la r ly  lean .

Conclusions
H o w ev e r, th e  p re lim in a ry  re s u lts  p o in t  o u t th e  v a lid ity  o f  th e  v a lo r isa tio n  o f  th e  a u to c h th o n o u s  g e n e tic  ty p e s  to  p ro d u c e  b e e f  in  th e  in te rn a l 

n reas o f  S ic ily , m a in ta in in g  th e  o rd in a ry  b re e d in g  c o n d itio n s . T h e  e m p lo y m e n t o f  th e  C h a ro la is e  b u ll in  c ro s s -b re e d in g  w ith  S ic il ia n  c o w s  h as  
g iv en  o f f  m e a t o f  g o o d  n u tr it io n a l c h a ra c te r is t ic s ,  c o m p a ra b le  to  th o s e  o f  th e  b e s t  ra c e s  sp e c ia lis e d  fo r  m e a t.
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T ab le  1. C h e m ic a l c o m p o s it io n  o f  fe e d in g

C o n c e n tra te W h e a t s traw

D ry  m a tte r  (% ) 8 8 .8 4 9 1 .0 1

In  D M  (% )

C P 17 .97 2.81

E E 3 .1 0 1 .58

N S C 5 3 .4 3 10 .40

A s h 5 .2 9 7 .1 9

N D F 22 .21 7 8 .0 2

A D F 7 .0 4 4 8 .7 1

A D L 0 .8 4 4 .7 4

T ab le  2 . N u tr i tio n a l c h a ra c te r is t ic s  o f  L o n g iss im u s thoracis  (o n  w e t b a s is ;  m e a n  ±  S D )

m a le s  +  fe m a le s m a le s fe m a le s P

W ate r  (% ) 7 4 .7 0 ± 1 .3 6 7 4 .6 6 + 1 .4 5 7 4 .7 7 + 0 .6 0 0 .3 2

P ro te in  (% ) 2 2 .2 8 ± 0 .7 7 2 2 .3 7 + 0 .9 1 2 2 .1 4 + 0 .6 0 0 .4 3

F a t (% ) 1 .4 5 ± 0 .5 6 1 .59+ 0 .51 1 .2 4 + 0 .6 4 0 .2 0

A s h  (% ) 1 .0 4 ± 0 .1 3 1 .0 7 + 0 .0 4 0 .9 9 + 0 .2 0 0 .2 4

E n e rg y  (k j/g ) 4 2 6 .9 3 + 2 6 .4 9 4 3 3 .6 7 + 2 6 .0 8 4 1 6 .8 1 + 2 7 .2 8 0 .1 8

T ab le  3. M in e ra l  c o n te n t o f  Long issim us thorac is  (o n  w e t b a s is ; m ean  ±  S D )

m a le s  +  fe m a le s m a le s fe m a le s P

C a  (m g /k g ) 9 1 .4 2 + 3 .8 5 7 6 .6 4 + 3 .5 1 1 1 6 .0 6 + 8 .8 9 0 .2 3

P  (m g /k g ) 1 8 2 4 .0 8 + 1 2 1 .1 9 1 8 3 5 .3 8 + 1 4 8 .4 2 1 8 0 5 .2 5 + 8 0 .5 8 0 .3 6

F e  (m g /k g ) 1 8 .3 6 + 6 .4 3 1 6 .8 4 + 7 .0 2 2 0 .9 0 + 8 .7 0 0 .3 8

T ab le  4 . V ita m in  c o n te n t o f  L ong issim us thoracis  (o n  w e t b a s is ;  m e a n  +  S D )

m a le s  +  fe m a le s m a le s fe m a le s P

V ita m in  A  (U l/k g ) < 5 0 0 < 5 0 0 < 5 0 0 —

V ita m in  B 1 (m g /k g ) 1 .2 2 + 0 .3 7 1 .1 8 + 0 .0 2 1 .3 0 + 0 .4 3 0 .3 5

V ita m in  B 2  (m g /k g ) 0 .1 2 + 0 .0 2 0 .1 2 + 0 .0 2 0 .1 2 + 0 .0 2 0 .4 3

V ita m in  C  (m g /k g ) 1 0 7 .2 5 + 4 5 .1 2 1 1 7 .6 0 + 5 4 .9 5 9 0 .0 0 + 1 9 .3 1 0 .1 7

V ita m in  P P  (m g /k g ) 2 6 8 .1 7 + 2 6 .9 3 2 6 0 .0 8 + 2 9 .0 1 2 8 1 .6 6 + 2 0 .4 5 0 .1 3
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