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Abstract: Twenty one lambs were bred and sacrificed at 6 months and a weight of 34.462 kg £1.387 to evaluate
the relationship between: live animal weight, warm and cold carcass weight and carcass main components
weight before and after slaughter. A lineal and quadratic regression analysis was performed between the live
animal weights (LAW) at slaughter against the three variables mentioned before. The results indicate that warm
and cold carcass weight can be predicted from LAW with an 88.30% confidence level (CL) and 88.20% CL,
respectively. The proximal pelvic limb weight and the neck and thorax weight can be predicted from LAW with
an 88.70% CL and 84.20% CL, respectively. The distal pelvic weight and the proximal thoracic limb region can
be predicted from LAW at an 81.80% CL and 77.60% CL, respectively. The abdominal region weight can be
predicted from LAW at a 42.20% CL. The lumbar region with the sub-lumbar muscles at the caudal end and the
distal thoracic limb weight would be at a 70.50% CL and 85.30% CL, respectively. This study concludes that
the commercial weight of the warm and cold carcass, as well as the carcass main components can be predicted

from the animal weight just before slaughter.
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INTRODUCTION

The ovine population in Mexico is of 7,306 600 [1],
the meat production for the year 2008 was of 101,406 ton
[2] which is not sufficient to satisfy the national demand,
therefore 46.2% of ovine meat consumed in Mexico is
imported [3]. The breed which has reached the best
growth, in the last years in Mexico has been the Pelibuey
and the crossbreeding of this one with Suffolk, Dorset
and Hampshire [4].

The national consumption, per capita, of ovine meat
is of 0.8 kg [3] it is mainly consumed as barbecue, the
animals used to prepare it are from different age, sex and
weight. However, the taste that consumers of ovine meat
demand is lamb meat with better organoleptic qualities,
than those of adult animals. Thereafter some ovine
production units, in the nation, are mainly focused now in
lamb production [5]. Prediction equations were developed
in order to estimate the carcass tissue composition
starting from the ribs chemical composition [6] as well as
the live weight and the hot and cold carcass weight [7].

Live weight at slaughter of the lambs depends of the
country cultural conditions, in Iran these are sacrificed at
55 kg of weight [8, 9], in Egypt at 39 kg [10] and in Mexico
at 35 kg for hair lambs [4].

The live weight measurement of ovine has been
widely used for many reasons: to estimate the relation
between the weight and the corporal condition [11] the
hot carcass weight and the empty carcass weight [12, 13]
as well as to specify the weight relation with the chest
circumference, height to the cross and carcass length
[14-16]. Equations to predict the carcass tissue
composition were developed starting from one of its main
components, it is a simple method to assure the muscle
exactness to be sold through different feeding systems
with no carcass damage [6, 17].

In Mexico [18] equations were developed to estimate
the Blackbelly lambs growth from birth to final weight,
however, the equations developed by these authors,
do not predict the live relation at sacrifice respect to the
hot carcass weight (HCW), the cold carcass weight
(CCW) and the carcass main components. Therefore it is
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necessary to develop these equations in order to be
applied by producers or technicians to estimate,
indirectly, the carcass yield and its main components.
So the objective of the present research is to develop
prediction equations to relate the live weight at sacrifice
respect of the hot carcass weight, the cold carcass weight
and the carcass main components such as rear lower legs,
rear upper legs, lower back, abdomen, ribs, shoulder and
front leg.

MATERIALS AND METHODS

This work was carried out on September 2005 at the
Veterinary Science Department of the Autonomous
University of Ciudad Juarez, Chihuahua, Mexico, located
at 31°44'36" north latitude and 106°25'54" west longitude
and 1,127 m over sea level height [19] with an annual
precipitation of 230mm and an annual media temperature
of 16.5°C and a thermal oscillation of 14.5°C [20].

Twenty-one lambs were utilized, ten Pelibuey and
eleven Polipay x Rambouillet of approximately six
months of age with an average weight of 34.461+1.387.
Before the slaughter the lambs were subject to a twelve
hour empty stomach, afterward they were weighed to
determine the live weight at slaughter (LWS).

After slaughter the head, skin, limbs, viscera,
testicles, as well as lungs and trachea were separated to
obtain the hot carcass weight (HCW). The carcass was
stored in refrigerator for 24 hours at 4 °C, then after it was
weighed to obtain the cold carcass weight. The
commercial yield was calculated by means of the following
equation: (CCW/LWS)*100. The cold carcass was also
divided into two halves, one half was used to obtain the
main components (rear lower limb, rear upper limb, lower
back, abdomen, ribs, shoulder and front leg) according
to the described method by Fisher and de Boer [21]
(Figure 1).

A correlation matrix was developed (Pearson)
between the different variables according to the method
described by Steel and Torrie [22] using the Statistic
Package SPSS version 15 [23].

A lineal regression analysis was developed
according to the following models: §0+blx+0 and
¥ b0+b1x+b2x*+0. The live weight at slaughter was the
independent variable, the hot carcass weight, the cold
carcass weight and the carcass main components were the
dependent variables, using the described method by
Steel and Torrie [22] to predict the live weight relation at
slaughter (LWS) with the other variables, using the
Statistic Package SPSS version 15 [23].
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Fig 1: Carcass main components [21]. A =rear lower limb,
B = rear upper limb, C = lower back, D = abdomen,
E = ribs, F = shoulder and G = front leg

RESULTS AND DISCUSSIONS

On Table 1, the matrix correlation is presented and the
significance levels between HCW, CCW and the main
components of the twenty-one lambs evaluated.

The average values as well as the standard error for
each one of the evaluated variables is presented in
Table 2.

LWS of the lambs were 34.462 £1.387 kg, this weight
was similar to that of the lambs used by Bores ef al.
[4] whom sacrificed the lambs at a weight of 35 kg, but at
a different age, as they were sacrificed according to
weight. However, [24] sacrificed Pelibuey lambs at a
weight of 45.9 kg at 7 months of age.

The commercial yield obtained in this research was
48.53%, which differ to the one reported by Partida de la
Pefia et al. [24] with 50.70%, the differences could be due
to the divergences between the weights at slaughter
(34.6 vs 45.9). The commercial yield is similar to the one
obtained by Partida de la Pefia et al. [4] 47%. The
commercial yield for Pelagonia lambs sacrificed at 60%
from adult weight was of 50.4% [25] and the carcass
dressing percentage in the Angora male kids were 45.2
[26].

The carcass main components vary according to the
slaughter weight [27] Pelibuey x Dorper lambs which
weighed 23.75 kg at slaughter reported a weight of: 1.73 kg
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Table 1: Correlation matrix between LWS, HCW, CCW and carcass main components

LWS

LWS 1 HCW
HCW 0.94%* 1 CCW
CCW 0.94** 1** 1 Rear upper leg
Rear upper limb 0.93%* 0.97** 0.97** 1 Ribs
Ribs 0.92%* 0.98%* 0.98** 0.95%* 1 Rear lower leg
Rear lower limb 0.88%** 0.92%* 0.92%* 0.92%* 0.87%* 1 Shoulder
Shoulder 0.86** 0.95%* 0.95%* 0.93%* 0.89%* 0.89%* 1 Abdomen
Abdomen 0.65%* 0.65%* 0.65%*  0.515% 0.62%* 0.58%* 0.534* 1 Lower back
Lower back 0.84%* 0.90%** 0.90** 0.86** 0.87%* 0.71%* 0.88%* 0.56%* 1 Front leg
Front leg 0.92%* 0.90%* 0.90*%*  0.92%* 0.87%* 0.92%%* 0.82%* 0.548* 0.75%* 1
*Significance correlation (P<0.05); ** Highly significance correlation (P<0.01)
Table 2: Weight (kg) for each evaluated variable and commercial yield (%)
Variable Media Standard Error
LWS 34.462 1.387
HCW 16.727 0.648
CCW 16.665 0.645
Commercial yield 48.621%
Rear upper leg 4.418 0.180
Ribs 5.885 0.241
Rear lower leg 0.778 0.029
Shoulder 2.517 0.096
Abdomen 1.256 0.057
Lower back 1.159 0.059
Front leg 0.538 0.021
LWS= live weight at slaughter, HCW= hot carcass weight, CCW= cold carcass weight
Table 3: The prediction equations, determination coefficient and significance levels of LWS with HCW, CCW and carcass main components

Prediction equation Determination R? Significance

§ =bgtbx,+0
¥ =bytbx,+b,x, 40

HCW ¥ =1.608+0.438(PVS)

CCW § =1.545+0.438(PVS)

RUL § =2.667-0.0198(PVS)+0.00198(PVS)?

Ribs ¥y =0.385+0.159(PVS)

RLL § =0.788-0.0195(PVS)+0.0005(PVS)?

Shoulder § =2.203-0.0416(PVS)+0.0014(PVS)?

Abdomen § =0.333+0.026(PVS)

LB ¥ =-0.086+0.036(PVS)

Front leg y =0.049+0.0142(PVS)

*k

0.883
0.882
0.887
0.842
0.818
0.776
0.422
0.705
0.853

*k

ok

sk

ek

*%k

sk

sk

sk

LWS= live weight at slaughter, HCW= hot carcass weight, CCW= cold carcass weight, RUL= rear upper leg, RLL= rear lower leg, LB= lower back, **

Highly significant (P<0.01)

of leg, 0.44 kg of lower back and 1.17 kg of shoulder.
Pelibuey lambs which weighed 41.50 kg at slaughter
reported a weight of: 5.04 kg of leg, 2.76 kg of lower back
and 3.36 kg of shoulder [28]. In this study the weight was:
4.42 kg of leg, 1.16 kg of lower back and 2.52 kg of
shoulder, values coincide that reported by
Orozco et al. [28].

was
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The prediction equation and determination
coefficients for hot carcass, cold carcass and carcass main
components are presented in Table 3.

LWS is positively correlated with HCW, CCW and
the carcass main components, the lineal equation is
better for predicting the relation among LWS with HCW,
CCW, ribs, abdomen, lower back and front leg. And the
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quadratic equation is better for predicting LWS with rear
upper leg, rear lower leg and shoulder. The highest
determination coefficients were for HCW, CCW, rear
upper leg, front leg, ribs and the lowest for abdomen.

HCW can be estimated from the LWS since the lineal
model explains that 88.30% of the HCW depends on LWS
and for CCW this model explains 88.20%. The lowest
value was for abdomen in which LWS only determines
42.20%.

According to the relation between the LWS and
CCW of Karayaca lambs [7] that obtained a determination
of 0.954, which differs to the one of the
present study of 0.882, this difference could be due to age
of the lambs, since they used animals of 8 to 18 months of
age [7]. LWS presented a high relation with the carcass
main components, therefore it can be used to estimate
them.

coefficient

CONCLUSIONS

From live weight of slaughter of lambs HCW, CCW
and the carcass main components (rear upper leg, ribs,
rear lower leg, shoulder, abdomen, lower back and front
leg) can be estimated without having to sacrifice the
animals.
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