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c o m po sit io n  of muscular t is s u e  in  lambs under d if f e r e n t  feeding - le v e l  
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ASs t r a c t

'%itll'rHe e f
3 H-i * Ag f ect of Clenbuterol <IO mg/kg diet) has been studied in male lambs fed diets
I

slaughter and chemical analysis of carcass and quality characteristics of 
f®tty s^udied. The size of adipocytes of intramuscular fat in m. Longi ssi mus Dorsi 

CoftiiC* CDmPosition have been studied. 
h \  9̂ tRe rast to low concentrated feeding Clenbuterol was established to lead to 
\i. In ..yalues of carcass characteristics and protein in the other two feeding

I» , sample under high-energy feeding, whilst in the other two schemes of feeding
The C 5 6  e f i e c t -°f ß-agonist Clenbuterol does worsen the quality characteristics of meat.
“ " “« h j c t io n

■*; H  ttJ g r o L ° f ® gonists on both protein and lipid metabolism increased both the
81 ■ , i9Wth rate of scles, composition and quality of meat (Allen et al., 1985;

s toade Schiavetta et al., 1990). In most investigations comparative studies
K in diffJ Dr testing the effect of Clenbuterol, Cimaterol and Salbutanol in various

r v'Hl ^  stgd erent animal classes, but under the same feeding variant.
efSCi carried out is a Par"t of a larger investigation and the aim was at ’"V Of fei=t of Clenbuterol on the deposition on both muscular tissue, composition

a5

er®nt energy (4.3, 5.1 & 6.0 MJ/kg diet) and protein levels (140, 200 & 200• , w  ici

v a c id

In  ^  ^
K ^ ee experiments fat amounts in experimental animals decreases accompanied 
an^e in the size of adipose cells.

; ^ ^ t e r o i  i r
Of  ̂ mea t 11increases total unsaturation of triacylglycerols of m.Longissimus Dorsi

®ffe

meat under three different energy-protein feeding levels.

m ^ t h o d s. d q e  a s  been conducted on 66 male lambs and consisted of 3  experiments of 
IV' ^f'‘6r rg <4*3 ’ 5. 1 & 6.0 MJ/kg diet) and protein (140, 200 & 200 g/kg diet) feeding 
SN'oi *̂9 g aching 27 kg of live weight, lambs of each experiment were divided into a 

¡r( lo fnB><perimental groups. During 42 days experimental groups received daily
i'.i I week diet Clenbuterol. The second experimental groups of each trial were 

c. ^a^er, during that time they received no Clenbuterol. 
l|i aracteristics included dissection of the left carcass half and measurments

c®Ss c °rsi (LD) and m. Semimembranosus (SM) . The sampling and analysis methods 
^  ̂  l9Q4l'Position and meat; quality are described in previous publications ( Pinkas

Schindarska et al., 1991). From m. LD and mean meat samples total
' S V « * .  rap^ed, triacylgWcerols from lipid extract were isolated through thinlayer 

^ th6 fle*r fatty acid composition was determined trough gas-chromatography. For
, *5 size of adipocites and their associates samples of m. LD were taken.

their mean diameter de— 
For statistical evaluation

F 16/¿m, 
fields.

out with Sudan I I I  of cross cuts of 16 
, measurments of 100 cells in 3-5 visual
l,\ C , > T S ft®̂  t criterium of Student was used.

D IS C U S S IO N
’l %  j treating leads to changes in quantitative characteristics of the car—
s’v  0 * 1  a . Table 1. At a higher energy feeding (II - III experiment) carcass weihgt
X  absQnimal-s is significant higher, being due to more favourable effect of
\i <ri ^  fe e .. ̂ n9 the energy and protein from di 

\ V W  Calve 109 are 0PPSED. Miller et al .. t«
VS

diet ( Shindarska et al. 
(1988) also observ a

R S ÎS ÏS Ï1 1
. treated with Clenbuterol. These results show that

Clen- 
1991). Results 

lower slaughter 
the effect of

ifcely dépends on both the type and conditions of feeding. Participation
¡1 N.Hfe 1113 chaHn diet leads to changes in the relative part of carcass components. In I 

9es were observed in meat persentage among the groups, while the bone 
Y % scio ^r°bpseB anct that of fats reduced for experimental groups. In animals of 
\ tjj  ̂ theB fed hi9her energy diets meat percentage increases mainly at the expense 

BlJpple in 111 experiment differences in absolute values being significant.
ant- imProves meat/bones ratio in all studying variants, that being also 

of imination from diet for 7 days. These results are oneway with 
' a ^Doc, tnkas et al- <1984), after whom (i -agonists increase muscle growth and a s w„ ltion. Significant different are established for larger area and weight

31 dualaB for the weight of m.effect of Clenbuterol
SM only in experimental groups of 
on these traits was also observed.

II and III 
Di f ferences
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is favoured ^  aft*1,3
and after other authors it depends on both dose used, clasS

in carcass characteristics show that the effect of 
energy feeding,

Clenbuterol

individual reaction of muscles < Thornton et al., 1985; Beermann et al., 1986) ■--------------------------- --------- -----------------------  • -------- ---------- ------------------T ----- -------- 7 ------------------------------------ '  £
Analyses of the composition of mean méat sample show a higher level °

.tu'ft i
1. .niprotein and a reduced fat content in experimental group of all three experii"6 ^  jj

V f
Results ( without moisture) of these traits in m. LD for 
experiments are oneway. Lower content of intramuscular fat in m. LD in j\
accompanied by a reducing of diameter of adipocytes in I and III experimerits,^

- experimental groups ad1'
fat in m. LD in treats fi,

f  *

I'K

twoa lowenergy feeding. Distribution of adipocytes show that in those -(V
experimental group there is a higher percentage of adipocytes of smaller dian>e _ i•>w pcV * $sized adipocytes form agocites of smaller number of cells and smaller frequ®^ if1 
duces the marblizing of meat. Some authors consider that lower marblizing ra f 
treated with (3-agonists is associated to a reduce capacity of intramuscula^  &0 
Hood et al., 1973; Lee at al., 1974), while other ones find out a reductidn
and number of adipocytes ( Schiavetta et al., 1990).

id
LD ,(Results obtained for triacylglycerols in control groups ( both in m-

t, total unsa:;nifêClenbuterol Wjywith increasing the energy in diet, 
by changes in 18:0 and 18:1 levels. t r  t

meat samples) show that
increases, conditioned _, _______ ... -- - ----------------- -------
certain extent a similar effect at highconcentrated feeding and is in confor 
results of Thornton et al. (1985), Hu et al. (1988). In I experiment an °P ^0w®'1
observed, where an increasing of 18:0 was established. In all experiments, jfl
level of 18:2 is higher in treated animals. ^

Basic traits characterizing the meat quality are influenced by CleJJ g ^gfl** 
all three experiments. pH values 24 h post mortem are lower of 0,1 ~

!

experimental groups, being due to low level of muscular glycogen. According
al. (1985) possibilities of appearance of DFD meat in such animals are
greated. Increasing of WBC was established in all experimental groups- 
content in treated animals is higher, they having a lighter colour» 
differences are significant only in I and III experiments.

CONCLUSIONS itj0f'
Clenbuterol treating leads to changes in carcass components, comP° iStissue J n cfy

p ro t e lmyo9
fat qualities, specified for feeding level. Deposition of muscular 
both subcutaneous and intermuscular fats deposition is reduced, 
increased, accompanied by a reducing the quantity of intramuscular fats -■ g£j 
meat. A certain unfavourable effect of Clenbuterol on meat quality is obser^

in
and

Table 1 Carcass Variables
" i i r

''"0
Experiments I II
Groups C El E2 C El E2 C

Variable Carcass _ - -
Carcass w t , kg 16,1a** 13,7 13,7 16,7 17,4 18,1b** 17,2 6 q'0
Meat, X 67,1 66,4 67,2 64,1 65,5 69,6 64,5 20«? 

1 o>bBone, X 23,6 26,3 25,5 24,0 24,1 22, 1 20,9
Fat, X 9,3 7,3 7,3 11,9 10,4 8,3 14,5

m . Longissimus Dorsi
Area, cm2 17,2 16,1 16,4 18,2 19,2a* 20,9b** 20,h
Length, cm 35,2 35,9 36,3 38,3 39,4 38,6 37,7 4 U®'
Wei ght, g 473a* 342 384 436 563a* 601b*** 42*

m. Semimembranosus
Weight, g 246 240 235 266 314 236b* 232

con* ?
C - control; El E2 — experimental groups Significant differences: be■tween ** '
experimental group 1; between control and experimental group 2; * - p<0,
*** - P<0,025.
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C El E2 C El E2 C El E2

¡5?'-----------
Meat ( mean sample )

k
66,5 75,9a* 73,8b* 60,7 66,2a* 69,4b** 59,6 63,6 64,6b*17,7 16,9 19,5b* 16,2 18,4a* 18,9b* 16,5 17,9a* 18,2b*

tf
j

11,2 4,6a** 5,1b* 16,6 13,6 11,3b* 22,0 17,2a* 14,1b**

111111111
//// 1,0 1.2 1,0 0,8 0,7 0,9 0,9 0,9 0,9
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Composition and quality of meat, and adipocyte mean diameter

II III

»Và m. Longissimus Dorsi

À  * * t e r

76,2 79,0 76,3 76,6
2 1 ,6a* 16,2 20,8 20,1
1.7 1,8 1,6 2,5«
0,8 0,9 0,9 0,9
5,6 5,9a* 5,8b* 5,5

'¡¡X 17,0
, \ n  "’9 /g 3 7 * 9  3 4 , 6
'X liâmes 2,6ab* 1,3
'ItX'''- >J*m 28,9b** 23,3
V i i t s i *  ÈJ  g2X t  ! 4 - h experlmental groups; WBC - Water Binding 

gr_ between control and experimental group 1; b 
UP 2; * - P<0,1; ** - <0,05; *** - P<0,025

25,4a***21,8b** 17,1
35,6
1.4

20,9

76,3
22,3a*
1,3
0,9
5,8a*
17,7

36,1b* 35,3 
2,6b* 1,9

21,2 21,0

76.6
20.6 
2,0 
0,8
6 , O b **
19,0b*
32.2
1.9

22.3

73.8 
20,5
2,6a*
1.1
5,5
15.9 
36,4a**32,3
3,2ab**l,9 

27,1 25,6

75,2
21,8a*

1,8
1,1
5,8a*
17,6a*

74,
2 2 ,

~> — 9
1 ,
5 ,

1 9 ,35,
2 ,

25,

9
5b**
5
2
7
0 b *
2
1
2

Capacity; Significant 
— between control and

AX o

itrleb ts :

X t e diameter distribution of intramuscular fat i n m .L ongin imus Sorsi

experimental group 1 ; — -f-f— experimental group2;
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Table 3 Fatty acid composition ( MX ) of TG from m. L. Dorsi and mean !

Experiments I ii

Groups C El E2 C El E2 C

Fatty acids m. Longissimus dorsi

14 : 0 5,0 •7 S 3,7 3,2 3,5 4,2 4,3
16 : 0 28,5 26,0 25,9 27,8 26,8 27,4 30,0
16 : 1 2 , 1 1 , 8 1,7 1,6 2,7 2 , 6 2,4
18 : 1 17,8 25,0a***22,2b***16,9 18,8 14,6 13,2
18 : 1 42,5 40,0 40,8 47,2 43,2 46,6 46,2
IS : 9 4,1 5,1 5,7 3,3 4,9 4,5 3,4

Meat ( mean sample >

14 : i 4,3 4,1 4,1 4,9 5,0 4,5 4,2
16 : 0 25,6b** 24,1 21,5 25,3 24,2 23,8 27,7
16 : i 2,7ab** 2,3 1,8 2,3 2,4 3,4 2,4
18 : 0 2 2 , 8 24,8 24,5 2 0 , 8 2 0 , 0 18,9 17,1
IS : 1 40,4a* 39,6 42,6b** 43,5 44,4 44,4 44,2
18 : 9> 4,1 5,0 «=: 4 3 7 J , H- ■w 1 j- 3,9a* 4,9b** 4,2

— í é ' ° f !Cisan>P*e «■

' l l !
7' ' ' '  / \El ,•'*

4S .03’

¿""-"control j El E2 - experimental groups; TG - tri acyl glycerols ; Signif 
a — between control and experimental group 1; b - between control and ex
* - P<0,1; ** - <0,05; *** - P<0,025

■ nt , a f
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