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AESTHACT

Ny &
ﬁGW”@ d-}fECt of Clenbutercl (10 mg/kg diet) has been studied in male lambs fed diets
A ety Mfferen

energy (4.3, 5.1 & 6.0 MJI/kg diet) and protein levels (140, 200 & 200

t, A "SSpect;

" hQ fuy ively.

WMVQQEE;I 51§ughter and  chemical analysis of carcass and quality characteristics of
L iﬂ,y astudled. The size of adipocytes of intramuscular fat in m.Longissimus Dorsi
A\ Cid

iy Con Composition have been studied.

i

Qk‘ngth trast tao low concentrated f{feeding Clenbuterol was established to lead to

”ﬂQ_In alzaIUEE of carcass characteristics and protein in the other two feeding
Qi ch three experiments fat amounts in experimental animals decreases accompanied

| %a?enbut Ange in the size of adipose cells.

ﬁliw m aternl increases total unsaturation of triacylglycerols of m.Longissimus Dorsi

Sample under high—-energy feeding, whilst in the other two schemes of feeding

"
The E;’:’"Se effact.
Iy 2 f-agonist Clenbuterol does worsen the quality characteristics of meat.
: TRODUCT TON
d “‘;\QrastThE -
4l £
é*ﬁ'“ to gSCt of f—agonists on both protein and lipid metabolism increased both the
%h“n Nu, 1thh rate of muscles, composition and guality of meat (Allen et al., 1985;
\S%d Made 88; Schiavetta et al., 1990). In most investigations comparative studies

for testing the effect of Clenbuterol, Cimaterol and Salbutanol in various
q NG animal classes, but under the same feeding variant.
Q%Iithe Eled Carried out is a part of a larger investigation and the aim was at
ty(“ mffect of Clenbuterol on the deposition on both muscular tissue, composition
MTE Sat under three different energy—protein feeding levels.
i
svgren{he Ziﬁ;‘ AND METHODS
mf‘ A ”Ergy as been conducted on 46 male lambs and consisted of 3 experiments of
Smm fter ry (4-3, 9.1 & 6.0 MI/kg diet) and protein (140, 200 & 200 g/kg diet) feeding
N$%QTM 2 ®aching 27 kg of live weight, lambs of each experiment were divided intc a
h%klylo SXperimental groups. During 42 days experimental groups received daily
M3/kg diet Clenbuterol. The second experimental groups of each trial were
CE later, during that time they received no Clenbuterol.
racteristics included dissection of the left carcass half and measurments

1
] mlLQ Carc Weg

il i1 . 3 L :
%Qﬁnrrass Orsi (LD) and m.Semimembranosus (SMJ. The sampling and analysis methaods

W%t“mﬁ’ lgcumpDSition and meat quality are described in previous publications ( Pinkas
Q

5 Schindarska et al., 1991). From m. LD and mean meat samples total
» Xt
NP aphy Facteq,

triacylglicerols from lipid extract were isplated through thinlayer
| h§ir fatty acid composition was determined trough gas—chromatography. For
\Sd :is car Size of adipocites and their associates samples of m. LD were taken.

“HS}VQ "led out with Sudan III of cross cuts of 16 «m, their mean diameter de-

Py RE§mtain Measurments of 100 cells in 3-5 visual fields. For statistical evaluation
b Y, QIULT Aed t criterium of Student was used.

%».D“*&S:“butErND DISCUSSION

q“ﬁﬁmgwe ia tr‘eating leads to changes in quantitative characteristics of the car-—
\#% mﬁtﬂl Table 1. At a higher energy feeding (II - III experiment) carcass weihgt

k%(%gr abs::ITals is significant higher, being due to more favourable effect of Clen-—
-ﬂ% in % fEEd§1ng the energy and protein from diet ( Shindarska et al., 1991). Results
%Ql%h1calve ing are OFFSED. Miller et al. (1988) also observ a lower slaughter

Mosy . treated with Clenbuterol. These results show that the effect of
Q] .1k91y depends on both the type and conditions of feeding. Farticipation
JWf%gr@ Chy N diet leads to changes in the relative part of carcass components. In I
“1re2995 were observed in meat persentage among the groups, while the bone
Y iugrﬂupses and that of fats reduced for experimental groups. In animals of
e N S fed higher energy diets meat percentage increases mainly at the expense
_m%i~w.§m915mfat5, in III experiment differences in absolute values being significant.
1ty Eﬁt improves meat/bones ratic in all studying variants, that being also
B Lﬁatq of Slimination from diet for 7 days. These results are oneway with

S _i”kaz et al. (1984), after whom f—agonists increase muscle growth and
qes was Sttion,

% 1 Significant different are established for larger area and weight
S5y o 8S for the weight of m. ©5SM only in experimental groups of IT and 1III
Rl 8ffect of Clenbuterol on these traits was also observed. Differences
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- , 2 ¢ - A
in carcass characteristics show that the effect of Clenbuterol is favoured o ant
class

energy feeding, and after other authors it depends on both dose used, ¢
individual reaction of muscles ( Thornton et al., 1985; Beermann et al., 1qsb%oiﬂwg\
Analyses of the composition of mean meat sample show a higher level of ® ﬁ%1
protein and a reduced fat content in experimental group of all three experlmentaylék
Results ( without moisture) of these traits in m. LD for experimental groupP® edamaw
experiments are oneway. Lower content of intramuscular fat in m. LD in trEatigM{fﬁy
accompanied by a reducing of diameter of adipocytes in I and III experimeﬂt57 S\Qfﬁﬁﬂ
a lowenergy feeding. Distribution of adipocgtes show that in thos€ thep ”M
experimental group there is a higher percentage of adipocytes of smaller diamé& CV,”ZN“
sized adipocytes form agocites of smaller number of cells and smaller freque™’; A

duces the marblizing of meat. Some authors consider that lower marblizing
treated with @#-agonists 1is associated to a reduce capacity of intramuscular
Hood et al., 1973; Lee at al., 1974), while other ones find out a reductio?l
and number of adipocytes ( Schiavetta et al., 1990).

Results obtained for triacylglycerols in control groups ( both in m- I rat
meat samples) show that with increasing the energy in diet, total unsé
increases, conditioned by changes in 18:0 and 18:1 levels. Clenbutercl
certain extent a similar effect at highconcentrated feeding and is in con?
results of Thornton et al. (1285), Hu et al. (1988) . In I experiment an
observed, where an increasing of 18:0 was established. In all experimentSs if

level of 18:2 is higher in treated animals. ) butﬂ?¢)
Basic traits characterizing the meat quality are influenced by cien unlnﬂ
all three experiments. pH values 24 h post mortem are lower of 0,1 ~ 04 Aﬂimﬁ
experimental groups, being due to low level of muscular glycogen. According ee ﬁm
al. {1985) possibilities of appearance of DFD meat in such animals ar€ Mwﬂ&ﬁe
greated. Increasing of WBC was established in all experimental groups- put
content in treated animals is higher, they having a lighter colour s /
differences are significant only in I and III experiments. m%?
CONCLUSIONS 210" %y
Clenbuterol treating 1leads to changes in carcass components, comp©% %dr
fat qualities, specified for feeding level. Deposition of muscular tissu€ ein waﬁ
both subcutaneous and intermuscular fats deposition is reduced. Pro; mych
increased, accompanied by a reducing the quantity of intramuscular fats an eds
meat. A certain unfavourable effect of Clenbuterol on meat quality is obserV
Table 1 Carcass Variables o
___________________________________________________________________________ -
Experiments I b 0 ’,,’ g
______ B
Groups G E1l E2 C El E2 C b
_______________________________________________________________________ sl ]
Variable Carcass ,—'gba;;%
ST s PN BN ot R S U s P 0000 SSIROSTITaN Rl Mo (B O S| RSOSSN el = VR T W, LT S 1o A0
Carcass wt, kg 16,1a%* 13,7 1l 16,7 17,4 18,1b*# 17,% 5%3 i
Meat, % a7 41 66,4 67,2 64,1 65,5 b69,6 64, 2014
Bone, % 23,6 26,3 25,5 24,0 24,1 22,1 20, 10’5
Fat, % 9,3 7,3 7.3 11,9 10,4 8,3 14,5 SN
_______ //:;.
m. Longissimus Dorsi ,,? 4
________________________________________________________________________ 7”’20’1 4ﬁ
Area, cm2 172 16,1 16,4 18,2 19,2a% 20,9b*% 20,5 38+ e
Length, cm L3 oo 35,9 36,3 38,3 39,4 38,4 3747 zoCBSNE
Weight, g 473a% 342 384 434 S63a* &L01bx*xx 424

C - control; E1 E2 — =xperimental groups Significant differences: bet”ee?_ »¥
experimental group 1; between control and experimental group 2; * — P4 Os e
x% —PLO, 025,
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6,5 5,9: 73,8b% &0,7 66 &9,4h** 59,
1757 16,9 19,5b* 16,2 18 18,9b% 16,5 17 ,9a% 1unvb*
I 4,6ax% S,ib* 16,6 15 11,3b* 22,0 17,2a% 14,1b#**
1,0 ;g 0,8
65,2 79,0 76,3 76,6 73,8 75,2 74,9
N 21 ,6a% 16,2 20,8 20,1 20,5 21,8a% 22,Sbxx
, 1.7 1,8 T 2 2,5 @ 2,ba% 1,8 2,5
h 0,8 0,9 0,9 0,9 0 151 1,1 1,2
1 ’ s k) ’ Y ?
i 5,6 5,%a% 5,8b% 5,5 5,8 & 5,5 5,8a% 5,7
| - — ~ >
it ity 17,0 25,8a%#%21,8b%x 17,1 357, 7 19, 15,9 17,6a*% 19,0b%
4 %W;’mg,g 37,9 34,6 35,6 36,1b* 35,3 32 36,84a%%32,3 35,2
] \ = -
b " Yiag,, 2,6ab* 1,3 1,4 2,6b% 1,9 1 3,2ab**1,9 2,1
pif fhongas &C um 28,9b#*% 23,3 20,9 o [ e L Ly S-S 7 25,6 25,2
Tt e Qs T~
1#"} iy, @nQEIs El EP L o o T oo o e e e e e e e e e e e e e e e ——
lmEr Y — experimental gr‘oupS' WBC — Water Bfnding Capacity; Significant
"ty between control and experimental group 1; b — between control and
Yy "BUP 2; x - P<O,1; *% — <0,05; *¥% — P<O,025
I(eaf'l
ok
1
in
v’
dq;
N 1pogy + <
Q?ba Pocyte qiameter distribution of intramuscular m.Longioins Dor
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(6] - ot . = 4,2
16 = O 28,5 26,0 2859 g B ¢ 26,8 27,4
16 : 1 o 1,8 1 1,6 7 2,6
18 : 1 17,8 25, 0a®¥*¥22, 2hb**%156,9 18,8 14,6
8 : 1 42,5 40,0 40,8 47,2 43,2 46,6
18 : 2 4,1 S,1 =,7 3,3 , 9 4,5
Meat ( mean sample )
14 : 1 4,3 4,1 4,1 4,9 5,0 4,5
16 : O 25, 6b%% 24,1 21,5 25LE .28.2¢ PE.8
16 = 1 2,7ab*x 2,3 1,8 2,3 2,4 3,4
18 : © 22,8 24,8 24,5 20,8 20,0 18,9
18 : 1 40,4a%* 39,6 42, ,6b*% 43,5 44,4 44,4 =
18 : 2 4,1 5,0 5,4 3,2 Z,9a%  4,9b** 4, BTy
______________________________________________________________________________ e ol
C - control; El1 E2 — experimental groupsy TG — triacylglycerols 3 Significant ntalg
& — between control and experimental group 13 b — between control and experlme
# — P<O,1; *% — <0,05; #»%* - 0,025
i
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