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ABSTRACT 
The effect of the protein content in the diet on the tissue composition of 90 male Polish Lowland 

lambs fed diets containing from 13 to 18% crude protein in DM during the fattening period and on 44 
carcasses of male Polish Merino lambs fed diets containing from 11 to 19% protein in DM was 
studied. The energy value of the diets was similar. The lambs were fattened from weaning at the age 
of 70-90 days to reaching a slaughter weight of 35-40 kg (Polish Merino) or 35-45 kg (Polish Low
land). 

The Lowland lambs that received less protein in diets had somewhat lower lean content and 
higher fat content in the carcass than the lambs that were fed diets with a higher protein level. No 
significant differences were found in the carcass composition of Merino lambs. The tissue composi
tion of the carcasses depended more on the slaughter weight of the lambs and the related carcass 
weight than on the protein level in the diet. 
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INTRODUCTION 
The effect of the dietary protein level on slaughter indices and carcass compo

sition of lambs can depend on the genetic potential and the composition of the diet. 
Carcass leanness can be increased by limiting feed consumption or reducing 

the consumption of protein or energy in the diet (Glimp and Snowder, 1989). Coe-
lho et al. (1986) also report that the amount of separable, kidney, and pelvic fat 
was significantly lower in the carcasses of lambs fed a diet containing 120 g of 
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crude protein (CP) than in those that received 150 g of CP in DM of isoenergetic 
diets. In some studies (e.g., Shindarska, 1987; Sinclair et al., 1991) when the pro
tein content of the diet was increased from about 120-130 to 180-190 g/kg DM, the 
opposite relationship was found. Protein deposition in the body increased, espe
cially in the initial (to 25 kg body weight) period of fattening, while in the final 
period (to 40 kg body weight), more fat was deposited. According to other authors 
(e.g., Searle and Griffiths, 1976; Beauchemin et al., 1995) the protein or energy 
level in the diet has only a small influence on the body composition of fattened 
lambs. The composition of the gain is similar with all diets that support fast growth 
of lambs (Searle and Griffiths, 1976). 

The objective of this study was to evaluate the effect of dietary protein level on 
the carcass composition of Polish Lowland and Polish Merino lambs fed diets 
composed according to traditional standards (IZ, 1993) or diets with reduced 
protein levels. 

MATERIAL AND METHODS 
Data from earlier experiments, including 90 carcasses of Polish Lowland lambs 

fed diets containing from 13 to 18% crude protein in DM (Paj^k et al., 1993,1999, 
2000) and 44 carcasses of male Polish Merinos lambs, which received from 11 to 
19% CP in DM (Jayaprakash, 1984; Zebrowska et al., 1987; Paj^k et a l , 1992) 
was used. 

The rations were composed of 15-25% meadow hay and a mixture of concen
trates of varying composition with an addition of a vitamin-mineral premix. The 
concentrates contained a varied amount of protein; the control groups received 
from 16 to 19%, the experimental groups, from 11 to 13-15% crude protein. The 
details of feeding are given in the cited above publications. 

The lambs were fattened from weaning at the age of 70-90 days, to reaching a 
slaughter weight of 35-40 kg (Polish Merino) or 35-45 kg (Polish Lowland). After 
slaughter and 24 h cooling, the carcass composition was determined according to 
the method described by Paj^k et al. (1999). 

Statistical analysis and regression equations were performed and developed 
using the Statgraphics® Plus, ver. 7.0 (1993) program. 

RESULTS AND DISCUSSION 
The average weight of the cold carcass and carcass composition (in percenta

ges) of Polish Lowland lambs are given in Table 1, those of Polish Merino lambs, 
in Table 2. 
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TABLE 1 

Effect of protein level in the DM diet on cold carcass composition of Polish Lowland lambs CP/DM 
g n Carcass 

kg 
Lean 

% 
Separable fat 

% 
Bones 

% 
Connected tissue 

% 
131 5 18.0 ±1.1 58.0 ±2.5 15.6 ±3.2 20.3 ± 0.8 6.2 ± 0.7 
142 27 17.7 ±2.2 53.4 ±3.4 19.1 ±4.8 19.7 ± 1.4 7.8 ± 1.3 
149 26 18.2 ±2.1 52.9 ±3.5 20.2 ± 4.8 19.4 ± 1.9 7.5 ± 1.9 
162 26 16.6 ±2.5 56.0 ±3.5 16.2 ±5.0 20.6 ± 1.8 7.2 ± 1.6 
178 6 14.4 ± 0.6 56.1 ±2.8 15.2 ±2.0 20.8 ± 1.0 7.9 ± 1.1 

± SD - standard deviation 

TABLE 2 
Effect of protein level in the DM diet on cold carcass composition of Polish Merino lambs 
CP/DM n Carcass Lean Separable fat Bones Connected tissue 

g n kg % % % % 
110 4 16.6 57.9 13.8 22.7 5.6 
143 10 16.5 58.7 16.0 20.4 4.8 
172 18 16.3 57.6 16.5 21.0 5.0 
188 12 16.2 59.1 15.8 20.2 5.0 

In the case of Polish Lowland lambs, the protein content (X), in the DM diets 
(%) had a small but significant (PO.05) influence on the content of meat and 
separable fat in the carcass (%): 
lean Yt = 44.0 + 0.69X (±0.332) S E - 3 . 6 2 r - 0 . 2 2 (PO.05) 
separable fat Ygf(CP) = 34.8 - 1.1 IX (±0.444) S E - 4 . 8 4 r = - 0 . 2 6 (PO.05) 

In Lowland lambs receiving a lower amount of protein in the diet, there was a 
tendency to deposit somewhat more separable fat in the body than in lambs fed 
diets with higher protein contents, which supports the results of Shindarska (1987) 
and Sinclair et al. (1991). 

No differences were found in Merino lambs in terms of carcass meat, fat, bone, 
or connected tissue content depending on the amount of protein in the diet, which 
is in agreement with the results of Searle and Griffiths (1976), Urbaniak (1986) 
and Beauchemin et al. (1995). 

The effect of slaughter weight of Polish Lowland lambs on carcass composi
tion is presented in Table 3. This data was used to develop regression equations for 
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TABLE 3 

Effect of slaughter weight on cold carcass composition of Polish Lowland lambs, % 
BW n Carcass Lean Separable fat Bones Connected tissue 
g kg % % % % 

25 - 3 0 2 10.0 ±0.1 57.9 ±4.7 10.4 ±3.5 23.9 ± 0.4 7.8 ± 1.5 
30 - 3 5 10 14.5 ±0.8 55.5 ±3.2 14.0 ±4.2 21.8 ± 1.6 8.6 ±2.0 
35 - 4 0 27 16.1 ±0.8 56.1 ±3.0 16.1 ±3.0 20.3 ± 1.2 7.5 ± 1.6 
40 - 4 5 41 18.4 ± 1.5 53.6 ±3.5 19.4 ±4.0 19.6 ± 1.1 7.5 ± 1.4 
45 - 5 0 10 20.3 ± 1.3 51.7 ±4.4 24.1 ±6.2 18.3 ± 1.9 5.9 ± 1.0 

estimating the proportion of tissue in carcass (%) on the basis of slaughter weight, 
X(kg): 

SE = 3.39 r = -0 .40 (PO.01) 
SE = 4.02 r = 0.59 (PO.01) 
SE = 1.33 r = -0 .62 (PO.01) 
SE = 1.54 r = -0 .27 (PO.01) 

lean Y1(BW) = 67.9 - 0.33X (±0.081) 
separable fat Yf(BW) = 0.66X (±0.095)- 8.7 
bones Y* (bw) = 29.4 - 0.23X (±0.032) 
connected tissue Yct(BW)=11.4 - 0.10X (±0.037) 

A stronger correlation was found between slaughter weight, X (kg) and cold 
carcass weight: 
cold carcass 
weight YCW(BW) - 0.47X (±0.026) - 1.59 SE = 1.09 r - 0.89 (PO.01) 

The proportion of lean (51.7 vs 55.5%) and bones (18.3 vs 21.8%) in heavier 
carcasses of Lowland lambs was smaller and the proportion of separable fat was 
nearly two times larger (24.1 vs 14.0%) than in the carcasses of lambs slaughtered 
at 30-35 kg. 

The effect of the carcass weight of Lowland lambs on the share of particular 
tissues is presented in Table 4. 

The carcass composition (%) can be estimated with more precision on the basis 
of cold carcass weight, X (kg), than on slaughter weight: 
lean Y1(CW) = 69.1 - 0.84X (±0.140) 
separable fat Y f(CW) - 1.55X (±0.153) - 8.7 
bones Y* (CW) = 28.9 - 0.52X (±0.053) 
connected tissue Yct(CW)= 10.7 - 0.19X (±0.069) 

In conclusion, reducing of the protein content in diets by 4-5 percentage points 
per kg DM intake does not cause a significant deterioration of carcass quality of 
lambs. Separable fat (pelvic and kidney) and intramuscular and subcutaneous fat 
are discarded during cooking. Therefore, the tendency for a rise in the fat content 

S E - 3.12 r = -0 .54 (PO.01) 
SE = 3.40 r = 0.73 (PO.01) 
SE = 1.17 r = -0 .72 (PO.01) 
SE = 1.54 r = -0 .28 (PO.01) 
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TABLE4 
Effect of cold carcass weight on carcass composition of Polish Lowland lambs, % 

Carcass 
kg 

n 
BW 
kg 

Lean 
% 

Separable fat 
% 

Bones 
% 

Connected tissue 
% 

10.1-15 9 32.4 ±3 .9 57.7 ±2 .0 11.7 ± 3 . 5 22.1 ± 1.8 8.4 ±2 .0 
15.1-17.5 38 38.3 ±2 .4 55.7 ±3 .2 16.3 ±2 .8 20.5 ± 1.3 7.6 ± 1.4 
17.6-20 30 43.1 ± 1.8 53.5 ±3 .3 19.7 ±3 .6 19.5 ± 1.1 7.2 ± 1.6 
20.1-22.5 13 45.3 ±2 .2 50.8 ±3 .4 24.3 ± 5.4 18.1 ± 1.7 6.7 ± 1.4 

of carcasses of lambs fed diets with reduced protein levels may have an unfavou
rable effect on the price of mutton, but is not a significant barrier to using diets 
with 14% protein in DM. 

Regression equations used to estimate carcass composition based on cold car
cass weight can be used for commercial purposes, including meat processing. The 
protein content of diets in fattened lambs is not sufficient to estimate lamb carcass 
composition. 

CONCLUSIONS 

Reducing the protein content in the diets of fattened Polish Lowland and Polish 
Merino lambs from 18-19% to about 14% in DM do not significantly affect car
cass composition, although in Lowland lambs there is an unfavourable tendency 
for them to deposit more fat when the protein level in the diet is lowered. 

Carcass composition depends more on slaughter weight and the related carcass 
weight than on the level of protein in the diet. 
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STRESZCZENIE 
Sklad tusz jagniqt polskiej owcy nizinnej i merynosa polskiego zywionych dawkami o roznej 
zawartosci bialka 

Badano wplyw zawartosci bialka w dawkach na sklad tkankowy tusz 90 jagniaj; tryczkow pol
skiej owcy nizinnej, zywionych w okresie tuczu dawkami zawierajacymi od 13 do 18% bialka ogol-
nego w s.m. oraz 44 tusz jagniaj: tryczkow merynosa polskiego, otrzymuja^cych od 11 do 19% bialka 
w s.m. Tucz prowadzono od odsadzenia w wieku 70-90 dni do uzyskania masy ubojowej 35-40 kg 
(merynos polski) lub 35-45 kg (polska owca nizinna). 

Jagnieta nizinne otrzymujace w dawce mniej bialka mialy tusze nieco gorzej umieinione i bar-
dziej otluszczone niz jagniQta zywione dawkami o wiejcszej zawartosci bialka. U merynosow nie 
stwierdzono istotnych roznic w skladzie tkankowym tuszy w zaleznosci od poziomu bialka w dawce. 
Sklad tkankowy tusz zalezal w wiejcszym stopniu od masy ubojowej i zwia^zanej z tym masy tuszy 
jagniaj niz zawartosci bialka w dawce. 




