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POST MORTEM PROPERTIES OF MEAT FROM CALVES OF DIFFERENT BREEDS 
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Quality  o f  meat from c a t t l e  is  de fined  d i f f e r e n t l y  in d i f f e r e n t  countr ies  (Dikoman, 1993) 
and the term meat q u a l i t y  is  sometimes used without an e x p l i c i t  d e f in i t i o n .  The use of 
meat q u a l i t y  as a breeding o b je c t iv e  is  s t i l l  r e l a t i v e l y  new aspect (Lundstrome, 1993). B u t  

there are some muscle c h a ra c t e r is t ic s  which provided e s sen t ia l  in formation about post mortem 
changes in muscles.

The purpose o f  present study was to  determined some meat q u a l i t y  c h a ra c te r is t ic s  in four 
c a t t l e  breeds numerically  the most important in Bulgaria .

METHODS
For the study were used 212 en t ir e  male ca lves  o f  breeds Black-White, Bulgarian Brown. 
Simmental and Hereford. Calves were breeded under same cond it ions and fed ad libitum- 
Animals were slaughtered at 450—500 kg l i v e  weight at 15—18 months o f  age r e s p e c t iv e ly .  The 
d is tances between farms and s laughter houses were not more than 20 km. Calves were 
s laughtered under commercial cond it ions a f t e r  24 hours pre—slaughter treatment according 
requirments o f  Bulgarian State Standart No 837/85. Samples fo r  analyses were c o l le c t e d  from 
m.Longissimus Dorsi at 11th r ib  from the l e f t  carcass s id e ,  24 hours post mortem and a f te r  
c h i l l in g .  Samples were used to  measure pH (48 hours post mortem), water hold ing capacity 
(WHC), c o lo r  ( r e f le c ta n c e  at 525 nm wave len g th ) ,  myoglobin content, fa t  content a n d  

co l lagen  content.

RESULTS AND DISCUSSION
The obtained re s u lts  showed that pH values were high, exceeded 6.0, and dark-cutting 
incidence was observed in a l l  four in v es t iga ted  breeds (Table 1) .  Dark-cutting or dark, 
f irm  and dry beef is  very  dark, purp lishred  c o lo r  and i t s  water hold ing capacity  is  very 
high (Dikeman, 1993). I t  were found s ig n i f i c a n t  d i f fe r e n c e s  in meat c o lo r  between breeds- 
Re flec tance  corresponding w ith es tab l ished  myoglobin content. Myoglobin content was grea ter  
in muscles o f  Simmental ca lves  and i t s  c o lo r  was darker r e s p e c t iv e ly  compared with 
Black-White ca lves . L ibourissen e t  a l (1977) and Guhe et a l (1990) reported  d i f fe r e n c e s  in

Table 1.
POST MORTEM PROPERTIES OF M. LONGISSIMUS DORSI

pH, 48h Color. 525nm WHC. % Myoglobin mg/g Fat, % Collagen mg/g 
x ± Sx x ± Sx x ± Sx x ± Sx x ± Sx x + Sx

B1ack- 
Whi te 87 6 .00±0.06

]-,***
20 .25±0. 27a * 30 .01±0.78 3 .82±0.13 1.3210.71 5.2111.81

Bulgarian
Brown 23 6 .26±0.12 18.44+0.80 28.41±1.49 3.97+0.16

a***
1.4210.14 6.7711.91d***

Simmenta1 65 6.11+0.06 17.78+0.35 30.42+0.81 4 . 21±0.09b* 1.0510.09 5.6611.52

Hereford 34 6.13+0.10 19.77+0.41f * * * 31 .15±1.33 4.1610.15
f * *★  c ***  

1 .80±0. 13e** 6 . 17±1. 29 f***

a d i f fe re n ce s  between Black—White and Bulgarian Brown; * P<0.05
b d i f fe re n ce s  between Black-White and Simental; ** pco^Ol
c d ife ren ces  between Black—White and Hereford; * * *  p<Q 001
d d ife ren ces  between Bulgarian Brown and Simmental; 
e d ife ren ces  Bulgarin Brown and Hereford; 
f  d i fe ren ces  between Simental and Hereford

the came muscle p rop er t ie s  between d i f f e r e n t  breeds and crossbreds. R e flec tance  measured 
w ith in  the reg ion  o f  v i s i b l e  l i g h t  w i l l ,  however, be in fluenced by pigment content 
(I.undsrtom e t  a l . ,  1988) and w i l l  thus not e n t i r e l y  depend on the degree o f  denaturation o f  
the muscle p rote ins  (Lundstrom, 1993). Regarding water ho ld ing  capacity  i t  were not found 
d i f fe re n ce s  between breeds. Fat content was the g rea tes t  in muscles o f  Hereford ca lves  and 
i t  was the lowest in Simmental ca lves  (PCO.Ol). Koch et a l (1982), More O 'F e r ra l l  e t  al 
(1989) and Guhe e t  al (1990) found s ig n i f i c a n t  d i f fe r e n c e s  regard ing  fa t  content between 
d i f f e r e n t  breeds. The v a r i a b i l i t y  o f  th is  t r a i l  was g rea te r  compared w ith other 
in ves t iga ted  p rop e r t ie s .  The estimated c o e f f i c i e n t s  o f  v a r ia t io n  were from 41.67% fo r  
Heie ford ca lves  to 61.82% fo r  Simmental ca lves . Collagen content was g rea te r  in muscles o f 
Bulgarian Brown ca lves  and Hereford ca lves  and exceeded s i g n i f i c a n t l y  co l lagen  content in 
other two breeds.

Dark-cutting bee f occurs when animals are s tressed  p re -s laugh ter  and muscle g lycogen
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mixing o f  d i f f e r e n t
^serves dep le ted  (Dikeman, 1993). The problem o f a r t ogSet a l , 1993) and transport
> S  o f bu l ls  (Matzke e t  a l . ,  1985) time o f s laughter Bartos e t  a l incidence o f

abatto ir  (Averdunk e t  a l .._ 1993). Judge e t  al (1983) s ta tea  ------
cu tting  beef

to

in
t a l . .  1993). Judge e t  a °carcasses Bartos e t  al (1993)
the United States is  about 3% o f a l l  carcasses.

Diffeiences between meal with ncmnal and high pH

1 Black- 
 ̂White 
¡Bulgarian 
Brown 

■  S immental

' Hereford

^Ported that DFD meat incidence reached 30 4°^ ca lves '3™ ”Black-White breed, 56.52% in¡r***nt study we established 41.38% dark-cutting i n ^ c a l v e s ^ o f ^  ca iveg  Alp s a n d  Matzke
^•yarian  Brown ca lves , 56.92% in Simmenta ^  -n Gelbvieh bu l ls  was h e r i ta b le  (0 .20 ).
.l9So) reported  that the ra te  P . e f f e c t  on pH d ec l in e .  Much data
S v e r ,  th is  is  the only re fe rence  found showing g en e t ic  ft t P dec l in e  have a much
•*ist to  demonstrate that pre-slaughter s t r e s s  and ra te  ° ^ ^ r a in to  two types : with
®l'eater e f f e c t  on pH d ec l in e  (Dikeman, 1 ) • - In the meat w ith  normal pH the
J0]Tnal pH and muscles with high pH (>6 - > f . ^ c o n t e n t  and co l lagen  content was the
pudency regard ing meat co lo r ,  myogiobin e s ta b iished  s ig n i f i c a n t  d i f fe r e n c e s  in meat co lo r  

as a lready disc^ss®d - Si for Bulgarian Brown ca lves  and P<0.05 fo r
were found in WHO . 1 . «  <P<0.01 fo r  Bleok-Wh.te

«td Bulgarian Brown ca lves  and P<0.001 fo r  Simmental and H ere fo rd ) .

INCLUSIONS . i p r h n ra c te r is t ic s  between theIt WPre found s ig n i f i c a n t  d i f fe r e n c e s  in some muscle cha^ c t e r i s t i
S t  c o l o r ,  myoglobin content, fa t  content and ^o ilagen  content 

: 7 Ar\ innrifince o f  dai K c u m n y  i-

breeds

;ontent and co l lagen  concern.. . . a r e s u l t  o f
average between 40 and 60% incidence o f  66

^e -s lau gh te r  treatment o f  ca lves  in a l l  in v es t ig a ted  breeds.
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