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INTRODUCTION

Diferent countries try to maintain the balance between milk and beef production in different ways. Thus e.g.

USA and Canada produce milk almost exclusively with highly specialized dairy breeds and therefore their 

arcass quality is in a subordinate position. In these countries beef production is regulated mostly by the 

ratio of specialized beef breeds. In European countries most beef is produced with dual purpose breeds where 

SOme more emphasis is given to the genetic progress for milk production than for beef; so a decreasing ten-
dency has been noticed in the carcass quality of dual purpose breeds. There exists a similar trend also in our 
country.

Mlll< production per cow increases faster than the needs for milk, therefore the needs for milk, therefore the 

number of cows for milk production decreases gradually. In order to prevent beef production from decreasing as. 

We,l there is a need for increased cattle breeding exclusively for beef. Another possibility for increase and 

particularly for an improvement of carcass quality is cross'rrrg of that part of dairy and dual purpose breed 
C°WS wl_|ich for any reason do not contribute to herd reproduction with the best beef breeds.

Numerous authors have been studying carcass quality of separate breeds and their crosses and the possibilities 

for 1ts improvement (Bestrom, 1973; Candiff, 1970; Cepin, 1978-1989; Koncar et al., 1970, Ernst, 1967, 1970; 

uenberger et al., 1977; Neuman, 1977; Osterc et al. 1978-1983; Otto and Tilsch, 1976 and others). The majority
Of £ i_

nese authors present very favourable results of crossing which has been known for a long time in pig-

eeding and in poultry-breeding. The purpose of our research was 

Uc*ying muscle fibres and the sensoric qualities of roasted meat 

,n close connection with growth capacity (Osterc, 197^; Staun 

3litV 's still less known and calls for intensive examination.

to widen the study of carcass traits by 

The diameter and number of muscle fibres 

1972), while the connection with carcass

MATERIAL AND METHODS

study comprises results of eight different experiments performed in the last ten years where the fatteninq
and Car

rcass results of our most important breeds and their crosses such as charoláis, limousin, anqus, simmen- 
tal l 3

fown and hoistein-fri esian were examined.
Ip t|-,e

e experiment 256 bulls were slaughtered and their right sides used for dissection into separate more im
portant

parts of carcass sides where lean meat, lightly separable fat, bones and tendons were separated. On 
the

do

e C m
. OSS section between the first and the hind quarter (the sixth and the seventh or the seventh and the

r'b) the diameter and the number of muscle fibres were determined on samples of the musculus longissimus
• !n all breeds and crosses the sensoric qualities of roasted meat were examined on six samples of lean 

^®at of r
0 long, dorsi muscle (between the sixth and the tenth rib) by classification with 1 to + where 1 is the worst.
and + the best mark.

The re
pre SU ts of different experiments have been treated by the least square method; the total results are 

ented only in mean values.

RESULTS AND DISCUSSION

'ne tabl

na*ion of
presents some more important results of experimental 

muscle fibres and study of the sensoric qualities of
slaughter, dissection of carcass 
roasted meat.

sides, exam i-

127



RESULTS OF EXPERIMENTAL SLAUGHTER
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C
O11c n = 1 6 n = 2 7

CNI
CMIIc n = l 2 n = 8

ro
v£>IIc n = 6 8  n = 8 n = 8 n=l 6

W eight be fo re  s la u g h te r ,k g 5 7 0

D re s s in g  percentage  
C a rca ss  com p o s it ion , %

61 ,7

- lean meat 75,6
-  fa t 8 ,9
-  bones 1A ,0
- tendons
% meat per w eight before

1 ,5

s la u g h te r A 6 ,6
Lean m eat:bones 5 ,A
Lean m eatrfa t 8 ,5
M usc le  f ib r e  diam eter 
Number o f  m uscle  f ib r e s

58,2

per mm''- 390
Number o f  m uscle  f ib r e s  on 
c r o s s  s e c t i o n  o f  MLD ( in

the

000)
S e n so r ic  r e s u l t s :

2.531

- tendernes 5,5
-  j u ic in e s s 5,2
-  f la v o u r A ,7

552 A9 8 AA8 5 2 2 5 1 2

61 , 2 61,5 60,5 59,8 6 0 , 8

75,0 75,3 7 A , 2 7A,A 75,5
9,1 9,1 1 0 , 0 9 , A 8 , 8

1A,3 1 A , 1 1 A , 2 1 A, 7 1 A , 1
1 ,6 1 ,5 1 >8 1 ,5 1 , 6

^ 5 , 9 A6,3 AA ,9 AA,5 A5,9
5 , 2 5,3 5,2 5,1 5 ,A
8 , 2 8,3 7 ,A 7,9 8 ,5

6A ,3 67,0 59,2 - 59,7

375 311 371 - 397

1.926 1 .680 1.907 - 1.822

5,6 5,9 5,6 5 ,A 5,2
A ,9 5,1 5,3 3 ,A A ,6

A ,8 A ,5 5 ,A 3,7 A ,3

530 506 A8 3 A8l A7 6

59,5 59,2 58,2 57,9 56,8

7A,0 73,9 71,1 70,9 69,3
9,2 9,2 10 ,8 1 1 , 0 '1 , 3

15,2 1 5 ,A 16,6 1 6 , 6 17,8

1 ,6 1 ,5 1 ,5 1,5 1 ,6

AA,0 A3,7 A1 ,A A1 ,1 3 9 ,A

A ,9 A ,8 A ,3 A ,3 3 ,9
8,0 8,0 6,6 6 , A 6,1

59,9 62,3 65,1 - 67,2

351 3 A8 329 - 335

2.109 2.015 1.600 - 1 .765

A ,5 5,2 5,0 A ,9 A ,7
A ,2 A ,2 3,6 2,9 2,9

A ,5 A,A 3,8 3,3 3,0

The a n i m a l s  w e r e  s l a u g h t e r e d  a t  t h e  o p t i m a l  d e g r e e  o f  f a t t e n i n g ,  s o  t h e i r  l i v e  w e i g h t  v a r i e d  f r o m  t h e  l o w e s t  

1*1(8 kg w i t h  c r o s s e s  b e t w e e n  brown and a ng u s  t o  t h e  h i g h e s t  5 7 0  kg w i t h  p u r e  c h a r o l á i s  b r e e d .  The mean w e i g h t  

o f  a l l  g r o u p s  o f  a n i m a l s  b e f o r e  s l a u g h t e r  ( a f t e r  2A h o u r s  o f  f a s t e n i n g  and t r a n s p o r t )  wa s  5 0 7  k g .

The r e e s s l n g  p e r c e n t a g e  a s  o n e  o f  t h e  o b j e c t i v e  c r i t e r i a  o f  c a r c a s s  q u a l i t y  was  h i g h  on t h e  a v e r a g e :  5 9 , 7  *  

w i t h  s i g n i f i c a n t  v a r i a t i o n s  b e t we e n  5 6 , 8  % w i t h  s p e c i a l i z e d  d a i r y  h o l s t e l n  f r l e s l a n  b r e e d  and 6 1 , 7  % w i t h  p u r e  

c h a r o l á i s  b r e e d .  The d r e s s i n g  p e r c e n t a g e  was  s ¡ g n 1 f 1 c a n  1 t y  b e t t e r  w i t h  t h e  c h a r o l á i s  b r e e d  and w i t h  c r o s s e s  

o f  b e e f  b r e e d s  and d u a l  p u r p o s e  b r e e d s  In c o m p a r i s o n  w i t h  co mb i ned  s l mme nt a t  and brown b r e e d ;  I t  wa s  t h e  w o r s t  

w i t h  p u r e  h o l s t e l n  f r l e s l a n  b r e d d  and I t s  c r o s s e s  and w i t h  c r o s s e s  o f  t h e  brown s w l s s  b r e e d .

The mos t  o b j e c t i v e  I n d i c a t o r  o f  c a r c a s s  q u a l i t y  I s  t h e  c a r c a s s  c o m p o s i t i o n  w i t h  r e g a r d  t o  t h e  p e r c e n t a g e  o f  

l e a n  m e a t ,  l i g h t l y  s e p a r a b l e  t a l l o w ,  b o n e s  and t e n d e r s  and amounted on t h e  a v e r a g e  t o  7 3 , 6  I  o f  l i g h t l y  s e p a 

r a b l e  t a l l o w ,  1 5 , 2  % o f  b o n e s  and 1 , 5  X o f  t e n d e r s .  The  c a r c a s s  c o m p o s i t i o n  w i t h  o v e r  7 5  % o f  l e a n  m e a t ,  9 % 

o f  f a t  and a good 1 Í* % o f  b o n e s  wa s  f o un d  In b u l l s  o f  p u r e  c h a r o l á i s  b r e e d  and c r o s s e s  o f  c h a r o l á i s  and l i m o u -  

s i n .  A l i t t l e ,  b u t  n o t  s i g n i f i c a n t l y  w o r s e  c a r c a s s  q u a l i t y  I s  t h a t  o f  b u l l s  o f  d u a l  p u r p o s e  b r e e d s  ( s i mm e n t a l  

and b r o w n ) ,  w h i l e  s i g n 1 f 1 c a n  1 t y  t h e  w o r s t  c a r c a s s  c o m p o s i t i o n  I s  t h a t  o f  p u r e  h o l s t e l n  f r i e s i a n d  b r e e d  and 

c r o s s e s  o f  h o l s t e i n  f r i e s i a n  and brown s w i s s .

A v e r y  g ood o b j e c t i v e  i n d i c a t o r  o f  c a r c a s s  q u a l i t y  I s  t h e  p e r c e n t a g e  o f  l e a n  m e a t  on l i v e  w e i g h t  b e f o r e  s l a u 

g h t e r  w h i c h  c o m p r i s e s  d r e s s i n g  p e r c e n t a g e  a s  w e l l  a s  c a r c a s s  c o m p o s i t i o n  and a mo u n t s  on t h e  a v e r a g e  t o  A1! , ! )  %• 

A l s o  a c c o r d i n g  t o  t h i s  m e a s u r e  t h e  b e s t  c a r c a s s  q u a l i t y  wa s  e s t a b l i s h e d  w i t h  p u r e  c h a r o l á i s  b r e e d s  and c r o s s e s  

o f  c h a r o l á i s  and U m o u s i n  and t h e  w o r s t  w i t h  p u r e  h o l s t e l n  f r l e s l a n  b r e e d  and c r o s s e s  o f  h o l s t e l n  f r i e s i a n  and 

brown s w l s s .  The  r a t i o  b e t we e n  me a t  and b o n e s  and mea t  and t a l l o w  i n c a r c a s s  s i d e s  s hows  u s  a s i m i l a r  s u c c e s s '  

on o f  c a r c a s s  q u a l i t y .

The  d i a m e t e r  and number  o f  m u s c l e  f i b r e s  a r e  I m p o r t a n t  p a r a m e t e r s  f o r  g r o w t h  c a p a c i t y  ( O s t e r c ,  1 9 7 A ;  L a w r l e ,  

1 9 8 5 ) .  The  c o n n e c t i o n  b e t we e n  t h e  d i a m e t e r  and t h e  number  o f  m u s c l e  f i b r e s  and c a r c a s s  q u a l i t y  h a s  b ee n  l e s s
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s t u d T e d , a l t h o u g h  s e v e r a l  a u t h o r s  p r e s e n t  p o s i t i v e  c o r r e l a t i o n s  b e t we e n  t h e  number  o f  m u s c l e  f i b r e s  on t h e  

Cr ° s s  s e c t i o n  o f  t h e  m u s c u l u s  l o n g i s s i m u s  d o r s l  and t h e  a n i m a l ’ s  f l e s h n e s s  ( O s t e r c  e t  a l .  1 9 7 4 ,  1 9 7 6 ) .

In o u r  c a s e  t h e r e  w e r e  no s i g n i f i c a n t  d i f f e r e n c e s  b e t we e n  g r o u p s  i n t h e  m u s c l e  f i b r e  d i a m e t e r  w h i c h  i s  on t h e

a y e r a g e 63  j j ; t h i s  i s  due  t o  g r e a t  v a r i a b i l i t y .  N e v e r t h e l e s s  t h e r e  e x i s t s  a t e n d e n c y  t o w a r d s  a  s m a l l e r  d i a m e -  
ter

° n  t h e  a v e r a g e  w i t h  b e e f  b r e e d s  and t h e i r  c r o s s e s  and a g r e a t e r  o n e  w i t h  t h e  s p e c i a l i z e d  d a i r y  b r e e d .  The 

meari number  o f  m u s c l e  f i b r e s  p e r  mm2 i s  3 5 6  w i t h  t h e  r e v e r s e d  t r e n d  t h a n ,  t h a t  o f  t h e  m u s c l e  f i b r e  d i a m e t e r ,

Ut f t ” - t h e  same r e a s o n  t h e  d i f f e r e n c e s  a r e  n o t  s i g n i f i c a n t .  The  t o t a l  number  o f  m u s c l e  f i b r e s  on t h e  c r o s s  

e c t i o n  o f  MLD was  on t h e  a v e r a g e  1 . 9 2 8 . 0 0 0 .  The d i f f e r e n c e s  b e t w e e n  b r e e d s  and c r o s s e s  a r e  g r e a t  and s i g n i f i -  

C a n t - On t h e  o n e  hand t h e r e  i s  t h e  c h a r o l a i s  b r e dd  w i t h  t h e  g r e a t e s t  number  o f  m u s c l e  f i b r e s  and on t h e  o t h e r
hand
the

t h e  h o l s t e i n  f r i e s i a n  b r e e d  and c r o s s e s  o f  t h e  brown b r e e d  w i t h  brown s w i s s  and w i t h  brown l i m o u s i n  w i t h  

s m a l l e s t  number  o f  m u s c l e  f i b r e s  on t h e  c r o s s  s e c t i o n  o f  MLD.

<t>2 f o r  f l

e v a l u a t i n g  o f  s e n s o r i c  q u a l i t i e s  t h e  mean v a l u e s  w e r e  5 , 2  p o i n t s  f o r  t e n d e r n e s ,  4 , 2  f o r  j u i c i n e s s  and 

a v o u r .  B e c a u s e  o f  t h e  l ow number  o f  s a m p l e s  and t h e  g r e a t  v a r i a b i l i t y  t h e r e  w e r e  no s i g n i f i c a n t  d i f -  

r e n c e s  b e t we e n  g r o u p s ;  t h e r e  was  a  s l i g h t  t e n d e n c y  o f  w o r s e  s e n s o r i c  q u a l i t i e s  w i t h  p u r e  h o l s t e i n  f r i e s i a n  

nc* b r e e d  and w i t h  c r o s s e s  o f  h o l s t e i n  f r i e s i a n  and brown s w i s s .

l a m i n a t i o n  o f  m u s c l e  f i b r e s  a s  w e l l  a s  o f  s e n s o r i c  q u a l i t i e s  d i d  n o t  g i v e  us  s a t i s f a c t o r y  r e s u l t s  s o  t h a t
t h e s e

r e s e a r c h e s  w i l l  h a v e  t o  be p u r s u e d  and made t h o r o u g h e r .

CONCLUSION

Stud

S| 9 n i f  \
y i n g  o f  t h e  q u a l i t y  o f  c a r c a s s  s i d e s  and mea t  w i t h  d i f f e r e n t  b r e e d s  and t h e i r  c r o s s e s  has  shown g r e a t  and

Pur
c a n t  d i f f e r e n c e s  in t h e  d r e s s i n g  p e r c e n t a g e  and c a r c a s s  c o m p o s i t i o n  o f  d a i r y  and b e e f  b r e e d s ;  d u a l

P o s e  b r e e d s  and c r o s s e s  o f  d u a l  p u r p o s e  and b e e f  b r e e d s  s t a y  o n l y  a l i t t l e  b eh i n d  t h e  b e e f  b r e e d s .

Udyi
n9 o f  t h e  d i a m e t e r  and number  o f  m u s c l e  f i b r e s  h a s  shown t h a t  b e c a u s e  o f  a g r e a t  v a r i a b i l i t y  w i t h i n

e e ds  t h e r e  w e r e  no s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  t hem,  a l t h o u g h  a  s t r o n g  t e n d e n c y  i s  I n d i c a t e d  o f  a

a nd on t h e  e n t i r e  c r o s s  s e c t i o n  o f
9 £ o

e r  m u s c l e  f i b r e  d i a m e t e r  and a s m a l l e r  number  o f  m u s c l e  f i b r e s  p e r  mrn
thg ^

n9 d o r s a l  m u s c l e  w i t h  d a i r y  b r e e d s  t h e i r  c r o s s e s .

A1 5
t e s t i n g  o f  t h e  s e n s o r i c  q u a l i t i e s  o f  r o a s t e d  m e a t  g a v e  no s i g n i f i c a n t  d i f f e r e n c e s  b e c a u s e  o f  a  s m a l l e r

number nf
OT s a m p l e s  and c o n s i d e r a b l e  v a r i a b i l i t y ,  a l t h o u g h  h e r e ,  t o o ,  a  t e n d e n c y  o f  l o w e r  mea t  q u a l i t y  i s  i n d i -  

ted *
W|th d a i r y  b r e e d s  and t h e i r  c r o s s e s .

REFERENCES

e r 9 s t r ö m ,  P . L . ,  1 9 7 3 :  G e b r u i k s k r u i s i n g  v o o r  v l e e s p r o d u k t i e  b i j  r u n d v e e .  R a p p o r t  B 1 1 7 ,  l . V . O .  S c h o o n o o r d , 

Z e i  s t .

nt* ' f f ,  L . V .  , 1 9 7 0 :  E x p e r i m e n t a l  R e s u l t s  on C r o s s b r e e d  i ng C a t t l e  f o r  B e e f  P r o d u c t i o n .  J .  Ani mal  S e i . ,  3 0 , 5 ,  

6 9 4 - 7 0 5 .
£e .

n > S . ,  1 9 7 7 :  D o s a d a s n j a  i s t r a z i v a n j a  k a p a c i t e t a  n a s i h  p a s m i n a  g o v e d a  z a  p r o i z v o d n j u  mes a  1 m o g u e n o s t i  z a

n j i h o v o  p o b o l j s a v a n j e .  K v a l i t e t  mes a  i S t a n d a r d i z a c ! j a . Z b o r n i k  V.  j u g o s l o v .  s a v j . o  p r o b l e m i ma  k v a -

l i t e t e  m e s a ,  S a r a j e v o .
Ce . . J

l n > S . ,  1 9 7 9 :  P i t o v n e  i n k l a v n e  l a s t n o s t i  r j a v e  i n  l i s a s t e  pa s me .  SK 3 ,  1 3 2 - 2 3 5 .  

n s t ’  6 . ,  1 9 7 0 :  E r f a h r u n g  m i t  C h a r o l  a i s - K r e u z u n g e n . Der  T i e r z ü c h t e r ,  1 9 ,  1 4 ,  4 6 5 - 4 6 7 .

ns t : > E . , 1 9 7 0 :  D i e  E f f e k t i v i t ä t  d e r  E i n k r e u z u n g  v o n  C h a r o l a i s - B u  1 l e n  und D e u t s c h e  S c h w a r z b u n t e  R i n d e r  a u s  

Z U c h t e r i s c h e r  und ö k o n o m i s c h e r  S i c h t .  Z ü c h t u n g s k u n d e  4 2 ,  1 ,  1 2 - 2 3 .

^ l e > R . A . ,  1 9 8 5 :  Meat  S c i e n c e .  F o u r t h  e d i t i o n .  Pergamom P r e s s ,  O x f o r d .

e n b e r g e r  e t  a l . ,  1 9 7 7 :  G e b r a u c h s k r e u z u n g e n  m i t  F l e i s c h r a s s e n .  E r g e b n i s s e  und v o r l ä u f i g e  S c h l u s s f o r g e r u n -  

g e n ,  S c h w e i z ,  l a n d w i r t .  M o n a t s h e f t e  5 5 ,  5 / 6 ,  1 3 8 - 1 5 0 .

129



5

9.  K o n c a r ,  L.  e t  a l . ,  1 9 7 0 :  E f e k a t  u k r s t a n j a  domaceg  s a r e n o g  g o v e d a  s a  c h a r o l a i s  pasmom na t o v n e  i k l a n i c n e  

o s o b i n e .  S a v r e m e na  p o l j o p r i v r e d a  1 .

1 0 .  Neuman,  A . L . ,  1 9 7 7 :  B e e f  C a t t l e .  S e v e n t h  E d i t i o n .  J o h n  W i l e y  S S o n s ,  New Y o r k .

1 1 .  O s t e r c ,  J . ,  197*+:  D i a m e t e r  and number  o f  m u s c l e  f i b r e s  in m u s c u l u s  l o n g i s s i m u s  d o r s i  i n c o n n e c t i o n  w i t h

p r o d u c t i o n  p r o p e r t i e s  o f  some c a t t l e  b r e e d s  i n S l o v e n i a .  D i s e r t a t i o n ,  L j u b l j a n a ,  Y u g o s l a v i a .

1 2 .  O s t e r c  e t  a l . ,  1 9 7 6 :  S t u d i e s  o f  m u s c l e  f i b r e s  i n b u l l s  o f  brown b r e e d  and i n c r o s s b r e e d s  w i t h  brown s w i s s ,

The Y u g o s l a v ,  L i v e s t o c k  C o n f e r e n c e ,  M o s t a r .

1 3 .  O s t e r c ,  J .  e t  a l . ,  1 9 7 8 :  P r i r e j a  mes a  i n k l a v n a  k a k o v o s t  b i k c e v  r j a v e  (R) i n l i s a s t e  (L) pasme t e r  n j i h o v i h

k r i z a n c e v  s  c h a r o l a i s  i n  l i m o u s i n .  Z n a n o s t  in p r a k s a  v  g o v e d o r e j i  2 .  z v e z e k .

1*+. O t t o ,  E . ,  T i s c h ,  K . , 1 9 7 6 :  S c h l a c h t w e r t  von  F l e i s c h r i n d e r b u l l e n .  T i e r z u c h t  3 .

130


