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INTRODUCTION
Previous work on p-agonists in beef 
cattle has shown that growth rate and 
feed efficiency can be positively 
affected. Furthermore, carcass compo
sition shifts towards more lean meat 
and less fat (Boucque et a l ., 1987 ; 
Quirke et a l ., 1988). Although meat
quality has not been extensively 
investigated, p-agonists may reduce 
tenderness (Hamby et a l ., 1986).
Therefore meat quality parameters, 
and m yofibrillar protein fragmenta
tion (Buts et a l., 1987) as an index 
of meat conditioning, were studied. 
The work reported here is an exten
sion of earlier work (Fiems et a l ., 
1989a).

MATERIALS AND METHODS 
The investigation was conducted with 
32 double muscled Belgian White-Blue 
(Experiment 1) and 31 Charoláis bulls 
(Experiment 2). In both experiments 
16 animals have received 60 / i g  cima- 
tero 1 daily per kg liveweight in the 
diet for about 136 and 92 days, 
respectively. In experiment 3, 46
Belgian White-Blue bulls with normal 
conformation were involved to inves
tigate the e ffec t of 4 ppm cimaterol 
in the diet when administered during 
on average 246, 127 or 71 days. A
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tABlb 1- Effect of cimaterol on meat 
composition (%)

pasture
4°tei"
CoH agenc

Expt. 1 Expt . 2
CON CIM CON CIM

Is 16 16 16 15
75. ia 74.9a 73.7a 74.2a
23.la 24.2b 22.7a 23.5b
1.3a 0.8b 3.4a 2.4b
0.8a 0.6a 0.7a 0.7a

Expt:. 3
) 0 71 127 246

Is 12 10 12 12
74.3a 74.8a 74.2a 74.9a
23.3a 23.6ab 23.8ab 24.0b
2.7a 1.5b 2.3a 1.5b
0.7a 0.7a 0.7a 0.8a

values with the same super
scripts within experiments are 
not sign ificantly different 
(p > 0.05)

Ply 8 analyses per group

0-05). According to Warriss et 
C 989) drip loss was substantial- 
reduced in p-agonist-treated 

but this probably is a re flec 

ts
41.
iy

5?-
’ll16 higher pHu values. 

4fi(j e results in our experiments 
Cl̂ gtj)11 experiments of Beermann et a l .
u6 and
W- n,°i'e related
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Warriss et al. (1989) may 
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slaughtering circumstances
cimaterol treatment, than to*he c.

pltn^^^Perol treatment alone.
^Cre r̂Ql feeding sign ificantly 

l̂\]esSe<? Warner-Bratzler shear force 
(j0 ln the three experiments. Meat

, - muscled animals is usually 
lot) ender than in normal conforma- 
^oj PPlwals. Consequent on the cima-

. administration, meat tendernessOf

(ï double muscled bulls
1) became s ligh tly  lower• -- / «  - wvii.tv. w-» o  A J  i u n c i

'̂"‘Ottf. P n°rmal untreated bulls (Expe- 
6 ^  ' Reduced tenderness can not

plainedf^ c0melainec* cold shortening, as
Ptl re length was similar for con-($6e PPd cimaterol-treated animals 

Pple 3 ),  nor by collagen
, (hydroxyproline x 7.14, 

lelH et al1)
%  A ltid et a l ”  1983> (see Table 

i6cte(j °u£h collagen content was not 
’ collagen solub ility needs

TABLE 2. Effect of cimaterol on ulti
mate pH, colour and water- 
holding capacity of the lon- 
gissimus muscle

Expt. 1 Expt. 2
CON CIM CON CIM

PHu 5 . 6a 5.6a 5.6a 5.6a
Colour 39.8s 38.5a 40.6a 41.0a
LWV (cm2) 5.2s 5.3a 5.3a 5.4a
Drip 7.5a 6.2a 8. la 6.5a
loss (%)

Cooking 21.7a 20.4a 25. la 22.8a
loss (X)

CIM (days) 0
Expt, 
71

. 3
127 246

PHU 5.7a 5.7a 5.8a 5.8a
Colour 38.8a 39.0a 37.9a 39.6a
LWV (cm2) 4.9s 5.0s 5.0s 5.3a
Drip 5.0a 4.0a 4.0a 5.0a
loss (%)

Cooking 24.7a 23.3ab

-D1—1 CN 22.7ab
loss (%)

a,b : values with the same super
scripts within experiments are 
not sign ificantly different 
(P > 0,05)

further investigation. A reduced 
tenderness agrees with the results 
of Hamby et a l . (1986) in sheep and 
M iller et a l. (1988) in heifers. 
According to Beermann et a l . (1985) 
meat tenderness was unaltered in 
1ambs.
Higher shear forces can be related to 
a reduced fragmentation of myofibril
lar proteins (Buts et al . ,  1987). 
Amounts of troponin-T, filamin and 
t it in  were higher, while the 30 Kdal- 
ton component was decreased. This 
lower myofibrillar protein fragmenta
tion may indicate that the reduced 
meat tenderness in cimaterol-treated 
bulls is probably related to a 
restricted meat conditioning. Such a 
reduced postmortem proteolysis due to 
cimaterol is in accordance with the 
lower muscle protein degradation 
observed in growing animals (Fiems et 
a l ., 1989b). The coincidence of a
decreased meat tenderness and a 
decreased degradation of troponin-T 
with a lower appearance of the 30
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T A B L E  3 .  E f f e c t o f c i m a t e r o l o n  t e n d e r n e s s , s a r c o m e r e l e n g t h  a n d
m y o f i b r i l i a r p r o t e i n f r a g m e n t a t i o n

E x p e r i m e n t  1 E x p e r i m e n t  2
C O N C I M C O N C I M

S h e a r  f o r c e  ( N ) 3 7 . 1 a 5 2 . 7 b 4 2 . 1 a 5 5 . 9 b
S a r c o m e r e  l e n g t h ( p m ) 1 . 7 6 a 1 . 7 4 a 1 . 9 2 a 1 . 8 8 a

M y o f i b r i l l a r  p r o t e i n s C u g  B S A  e q u i v a l e n t / m g  m y o f i b r i l l a r p r o t e i n )
T r o p o n i n - T 0 . 8 a 3 . 6 b 2 . 1 a 6 . 5 b

3 0  K d a l t o n 1 4 . 2 a 8 . 8 b 1 2 . l a 6 . 6 b

F i l a m i n 0 . 9 a 2 . 0 a 3 . 1 a 3 . 4 a
T i t i n 2 2 . 2 a 2 6 . 2 b 2 4 . 4 a 2 8 . 7 b

E x p e r i m e n t  3
C i m a t e r o l  ( d a y s ) 0 7 1 1 2 7 2 4 6

S h e a r  f o r c e  ( N ) 4 8 . 2 a 6 2 . 9 b 6 1 . 2 b 7 0 . 2 b

S a r c o m e r e  l e n g t h C u m ) 1 . 8 5 a 1 . 8 6 a 1 . 8 3 a 1 . 7 8 a

M y o f i b r i l l a r  p r o t e i n s ( p g  B S A  e q u i v a l e n t / m g  m y o f i b r i l l a r p r o t e i n )
T r o p o n i n - T 2 . 4 a 4 . 4 a b 1 0 . 9 c 7 . 5 b c

3 0  K d a l t o n 1 2 . 8 a 7 . 4 b 4 . 0 b 6 . 2 b

F i l a m i n 1 . 9 a 3 . 0 b 2 . 7 a b 2 . 7 a b

T i t i n 2 4 . 1 a 2 8 . 5 b 3 0 . 2 b 3 0 . 0 b

a,b,c : values with the same superscripts within experiments are 
not significantly different (P > 0.05)

Kdalton component is in agreement 
with the findings of MacBride and 
Parrish (1977). Penny and Ferguson- 
Pryce (1979) concluded that the loss 
of troponin-T with the concomitant 
production of the 30 Kdalton compo
nent can be attributed to the action 
of endogenous proteolytic enzymes. 
Consequently, the results of Table 3 
may suggest an inhibition of proteo
lytic activity in cimaterol-treated 
animals. This hypothesis has been 
confirmed by Forsberg et al.
(1987),Higgins et al. (1988) and 
Kretchmar et al. (1988). They 
reported an increased calpastatin 
activity by 0.68 to 0.99, expressed 
in terms of units per kg muscle and 
units per gram extractable protein, 
respectively, and a decreased 
activity of cathepsin B by 0.36 to 
0.45, expressed as units per gram of 
wet muscle, due to cimaterol, 
clenbuterol or L-644,969 in sheep 
muscle. Reduced proteolytic activity 
affecting meat tenderness is 
obviously also reflected in a reduced 
muscle protein turnover and higher 
concentrations of large molecular

weight proteins, such as filanU 
titin (see Table 3).

CONCLUSION _ ptjy
Dietary cimaterol signific^uCed 
increased protein content and re 
fat content of the longi^pjj} 
muscle. Ultimate pH, waterh0 p 0 t  

capacity and meat colour were 
affected. However, diverging re.^ ef» ' 
from our experiments and the l i r V 0*1 
ture may indicate an inter 
between pre-slaughter circumsta 
such as cimaterol-withdrawal Pe 
fasting period and stress• jfl 
tenderness decreased significari 
cimaterol-treated bulls, ar,d , $ $  
not be attributed to cold shor ^ £ei  
o r collagen content. The r e ^0^  
tenderness coincided with a 
degradation of troponin-T and a ^p o ' 
appearance of the 30 Kdalton a ^  
nent. This reduced myofibrilla^g(j t° 
tein fragmentation may be rela.pg Vf 
a depression of meat conditi0111 jy# 
the inhibition of the Pr ° ^ 0^ ei 
enzymes, also reflected in a 
muscle protein turnover. _  diffe 
The results were similar f°r
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bfee types of the Belgian White-Blue 
(normal conformation and doublelth

thlScled bulls) and also for bulls of
^ 1 Charoláis breed. Effects on meat

parameters were not affected 
idmj ■ length of the cimaterol
U0 lshration ranged between about

and eight months
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