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Abstract: A total of 170 carcasses of bulls aged between 14 and 26 months were studied for their
characterization in terms of conformation and fatness degree using morphometric measurements. The
slaughtered bulls are mainly Holstein, Limousin, Charolais and Crossbred beef. Carcass measurements
performed at the slaughterhouse were length of the carcass, perimeter of the hind leg, depth of the carcass,
length and thickness of the hind leg. Hot carcass weight, thickness of fat cover at the sixth rib and kidney fat
weight were recorded. Carcass characterization was performed using principal component analysis and cluster
analysis using Ward Method The results showed the existence of four groups of carcasses: with a low
conformation and a small frame size. Carcasses with an average conformation and a large frame size. Carcasses
with a fairly good conformation and a small frame size. Carcasses with a good conformation and a large frame
size. In conclusion, this study provides valuable information for the characterization of carcasses of bulls
slaughtered in Tunisia. Tt also provides useful information for establishing a beef carcass classification grid in
an attempt to meet the needs of the red meat sector operators and allows a balance between the price and the

quality of marketed carcasses.
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INTRODUCTION

Several countries worldwide have established
systems of bovine carcasses classification to a better
balance between the market prices and the quality of the
carcasses marketed. The systems used in the European
countries, the United States, Japar, Australia and Canada
have identified several parameters for the establishment
of a carcass classification grid allowmng a better
assessment of their conformations and marketing prices.
In Tunisia, however, there is no carcass classification grid
butchers make the transactions of carcasses purchase and
sale mainly through a subjective assessment of fatteruing
degree and conformation. Hence, there i3 a need to
develop a carcass classification grid based on objective
measures to determine the different classes of carcasses
available on the market. This will facilitate commercial
tasks between the various operators involved in the red
meat industry.

Several researchers use a multivariate and a principal
component analysis to characterize carcass from many
species such as beef cattle, sheep and goats
(Alberti et al, 2008 2005, Santos et al, 2008,
Spanghero et al, 2004, Destefanis er «l, 2000,

Laville et al., 1996). Others use carcass measurements to
determine carcass characteristics of several beef breeds at
different ages and to identify variability between dairy
and beef breeds (Clarke et al., 2009; Campion et al., 2009;
Denk and Yilmaz, 2009). However, measurements on
the beef carcasses were taken to establish the relationship
between different measurement and retail cuts and
carcass cutability (Cross et al., 1973; Epley et al., 1970,
Abraham et al., 1968).

The main objective of thus study 1s to identify
parameters that characterize carcasses of young
bulls aged between 14 and 26 months based on
objective carcass measurements to distinguish between
the different groups of carcasses found in Tumsian
market red meat.

MATERIALS AND METHODS

A total of 170 voung bulls were used for the
characterization of beef carcasses after slaughter. Animals
were local Holstein (109) and young bulls imported from
France (61). Breeds were Limousine (13), Charolais (35)
and crossbred beef (13). Holstein animals were
slaughtered at an average age of 18 months. While for

Corresponding Author: A. Slimene, National Institute of Agronomy of Tunisia 43, Charle Nicolle 1083 Tunis, Tunisia
2995



J. Anim. Vet. Adv., 11 (16): 2995-2999, 2012

other beef breeds was 19 months. Carcass weights
recorded were 236, 409, 413, 418 kg, respectively for
Holstein, Charolais, Limousme and Crossbred bulls.
Local Holstein young bulls were fed a diet based on
concentrate, oat silage and hay offered ad Ilibitum.
However, imported ammals were fed a diet based on
concentrate and straw offered ad libitum.

The various recorded data on animals include the
carcass weight, slaughter age and the thickness of fat
cover according to the method of De Boer et al. (1974).
Measurements performed on carcasses are:

* Length of the carcass, measured from the anterior
edge of symphysis pubis to the middle of the anterior
edge of the visible part of the b

* Length of hind leg, measured from the medial
malleolus of the tibia 1 a straight line to the anterior
edge of the symphysis pubis

«  Width of carcass, measured from the last sternebra to
the dorsal tip of the spinous process of the sixth
thoracic vertebra

¢ Depth of hind leg, measwed as the horizontal
distance between the outermost points on the
anterior and posterior surface of the leg

¢ Perimeter of leg, the maximum measurement of the
horizontal contour of the leg at the symphysis pubis
level

Length and perimeter measurements were taken by

greater than or equal to 1. Cluster analysis on principal
components using the Ward Method was conducted to
identafy the different groups of carcasses.

RESULTS AND DISCUSSION

Table 1 shows means, standard deviations and the
coefficient of variation of the studied variables. The
coefficient of variation of some variables such as length
of carcass, length of leg, depth of carcass is <10% while
some others like fat thickness, weight of kidney fat,
carcass weight is »30%. These results were quiet similar
to those reported by Albert1 et af. (2005) for measurement
recorded for carcass length, leg length and leg perimeter.
Laville et al. (1996) found similar coefficient of variation
for carcass length, leg length and carcass depth
However, Demnan et al. (2008) reported lower coefficient
of variation for fat thickness.

Coefficients of correlation among carcass traits are
given in Table 2. Correlations between carcass weight and
leg depth and perimeter were significantly high. However,
depth of carcass shows a negative correlation between all
variables except for both length parameters such as leg
length and carcass length. In addition, high positive
correlation were found between carcass weight, fat cover
and dressing percentage. Alberti et al. (2005) reported

Table 1: Means, standard deviation and coefficient of variance of the
variables measured on the carcass

. Variables Mean 3D v
tape measure whereas width and depth measurements Age (month) 1002 238 12.55
were taken by caliper. Carcass weight (kg) 299,75 89.79 30.50
Statistical analysis were conducted by SAS Software Length of carcass (cm) 134.52 440 3.27
. L. . Width of carcass (cm) 39.66 2.39 6.03
Version 9.1 (SAS, 2002). A principal component analysis Length of leg (cm) 8515 5 & 308
was performed using the variables for all 170 carcasses to  Perimeter of the leg (cm) 116.75 9.50 8.13
determine the number of independent variables that  Depthofleg (cm) 2820 3.80 13.49
L. Lo T . Fat thickness (mmm) 4.32 211 49.07
allow characterizing and distinguishing between different  weight of kidney fat (kg) 425 132 31.10
groups of carcasses. In this analysis, two principal Dressing percentage (%6) 55.43 4.80 8.65
components were retained that the eigenvectors are Carcass blockiness index 222 0.04 1371
Table 2: Correlation coefficient among variable of different bulls
Parameters AGE LC DC LL LD PL cwW FIW FC DP CEI
AGE
LC 0.34 %%+
DC 0.05 0.17%
LL 0.12%# 0.50%#* [
LD 0.12 0.12 (), 37 0.06
PL 0.24%* 0.21%% (). 24 0.12 0.89%#*
cw 0.12%% 0.26% -0.4p%H* 0.10 0.89%#* 0.91 %%+
FICW 0.23%* 0.20%## (0,22 0.20%* 0.3 % b 0.50%#* 0.57##*
FC 0.22%* 0.24%# (0,33t 0.13 0.7 5% b 0.75%## 0.80%*#* 0.58 sk
DP 0.16% 0.16% -(). 54 0.01 0.83%#% 0.87%%+% 0.93%%+% 0.44%#% 0.67%%*
CBL 0.17% 0.15% -(.49% 0.04 0.90%#* 0.91 %%+ 0.99% %+ 0.54%#% 0.79% %% 0,94 %%

*#44p<0.001; **p<0.01;* p<0.05. Levels of signification; Carcass Weight (CW); Length of Carcass (LC); Depth of Carcass (DC); Length of hind Leg (LL);
Carcass tat Cover (FC); Fat Kidney Weight (FK'W); Carcass Blockiness Index (CBT); Perimeter of the Leg (PL); Dressing Percentage (DP); Depth of the Leg

(1LD)
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similar results for the correlation between the length of the
leg and the leg perimeter. They also found a negative
correlation between width of carcass and other measures
taken on the carcass. Laville et al. (1996) reported lower
correlations coefficients between carcass weight, length
of leg and carcass length. Epley et al. (1970) reported
similar correlation values between kidney fat and carcass
weight. However, correlation between carcass weight and
fat cover reported in the studies were higher than those
reported by these researchers. Correlations between
carcass weight, leg length and round depth reported by
Abraham et al. (1968) were lower than those found in this
study. Correlation coefficient between carcass weight and
length of carcass reported by these researchers is higher
than result shown in the study. Correlation between
carcass weight and dressing percentage found i this
study were higher than those reported by Wilson et al.
(1964). However, these researchers reported lower
coefficient of correlations between carcass weight, fat
cover and kidney fat percentage than those found in the
study. Berry et al. (1973) found negative correlation
coefficient between different carcasses varying in
length. Results reported by these researchers are not in
concordance with those found in the study.

Table 3 and 4 shows the results of the principal
compoenent analysis of the parameters of carcass quality.
Two main components in descending order were extracted
in this analysis. The first component explained 63.26% of
the variability whereas component 2 explained 13.35%.
These two components explamed about 76.61% of the
total variability.

Results on Table 4 showed high correlations between
the first component, carcass weight (r = 0.97), thickness of
the hind leg (r = 0 .95), perimeter of the hind leg (r = 0.96),

Table 3: Results from the component analysis for the two first principal

components

Proportion Cumulative
Component Eigen values of variance (%) variance (%)
1 9.48 0.6326 0.6326
2 2.00 0.1335 76.6100
Table 4: Principal component loading
Parameters CP1 CP2
Age 0.220 0.560
CW 0.970 0.040
LD 0.950 -0.077
PL 0.960 0.042
DP 0.910 -0.080
FC 0.820 0.130
FKW 0.570 0.320
CBI 0.970 -0.050
LC 0.200 0.790
LL 0.084 0.780
DC -0.470 0.470

Carcass Weight (CW); Length of Carcass (LC)xDepth of Carcass (DC)
Length of hind Leg (LL); Carcass fat Cover (FC), Fat Kidney Weight
(FKW); Carcass Blockiness Index (CBI); Perimeter of the Leg (PL);
Dressing Percentage (DP); Depth of the Leg (1.I)

carcass yield (r = 0.91), thickness of fat cover (r = 0.82)
and carcass blockiness index (r = 0.97 ). On the other
hand, the chest depth of the carcass showed a negative
correlation with the first component (r = -0.47). The
second component had a high positive correlation with
the length of the carcass (r = 0.79) and that of the hind leg
and (r = 0.78).

Alberti et al. (2005) have shown m a principal
component analysis for the
carcass similar results compared to those recorded in the
study. Indeed, these researchers showed that the first
component explains a variation of about 57.61% while
the second describes an approximate variation of about
19.62%. Besides, the principal component analysis
performed by the same researchers for the parameters
measured at the carcass, mainly for those related to the
length of the carcass and that of the hind leg showed
high correlation coefficients with the second principal
component. Correlations coefficients recorded were in
r = 0.87 and r = 0.69, respectively for the carcass length
and the length of the lund leg. Such results are consistent
with those obtained in the present study.

Laville et al. (1996) conducted a study on Charolais
bulls slaughtered at the age of 18 months in which they
made measurements on their carcasses to study the
correlations between the different measured parameters.
They shown the existence of a wealk correlation between
the carcass weight and the parameters related to the
length of the carcass (r = 0.08) and that of the hind leg
(r = 0.34). These results are close to correlations values
recorded in The experience. Indeed, researchers found a
correlation value 0.26 for the relationship between the
carcass weight and the length of the carcass and of 0.10
for that of the length of the hind leg with the carcass
weight.

Alberti et al. (2008) performed a principal component
analysis of 15 European beef breeds m according to their
carcass characteristics in order to reflect their production
aptitude. They reported that the first components
explained about 48.8% of carcass variability. The first
component was basically related to parameters with
regards to blockiness index, dressing percentage and
carcass weight. However, the second components
explained 24.5% and was related to fat percentage and
kidney fat weight. These results are quiet similar to those
found in this study.

Figure 1 shows the 11 initial variables in the plane

measurements of the

formed by the axes representing the two main components
1 and 2. The coordmates of these variables are the
correlations of variables with these compoenents (1 and 2).
Component 1 presented a high positive correlation
with the carcass weight, the blockiness ndex while the
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Fig. 1: Projection of the carcass traits measures in the
plane defined by the two first components
(PCs). Carcass Weight (CW); Length of Carcass
(LC);, Depth of Carcass (DC) Length of hind Leg
(LL), Carcass Fat Cover (FC); Fat Kidney Weight
(FK'W), Carcass Blockiness Index (CBI); Perimeter
of the Leg (PL); Dressing Percentage (DP);, Depth
of the Leg (LD)
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Fig. 2: Projection of the carcass trait measures of the four
amimal groups identified by the cluster analysis
based on the two principal components

thickness of the hind leg is negatively correlated with the
depth of the chest and that of the carcass as well. On the
other hand, the two components presented a high
positive correlation with the length of the hind leg and
that of the carcass.

Principal component analysis allowed identifying two
groups of variables. The first principal component 1s
correlated with variables related to the conformation of
the carcass and meat yield whereas the second principal
component can be considered as an indicator of the axis
of the carcass bone structure.

Results of cluster analysis are shown in Fig. 2. In fact,
cluster analysis based on the two earlier identified
components revealed the identification of four classes of
carcasses as follows:

¢ Cluster 1: bulls with a low carcass weight, a low
conformation and a small size carcass

*  Cluster 2: bulls with heavy carcass weight, a pretty
good conformation and a small size carcass

¢ Cluster 3: bulls with an average carcass weight, an
average conformation and a large size carcass

»  Cluster 4: bulls with a very heavy carcass weight, a
good conformation and a large size carcass

CONCLUSION

This study revealed the importance of carcass
measurements in the assessment and the qualification of
carcass obtained from bulls aged between 14 and
26 months. The use of the principal component analysis
allowed the identification of two groups of components
as well as the distinction between the different classes of
carcasses. Cluster analysis permitted the distinction
between the different groups of carcasses marketed in
Tunisia. Moreover, the results of the present study
provide valuable mformation regarding the carcass weight
and the length of the carcass associated to the fat cover
thickness that could be used to develop a classification
gird for carcasses in Tunisia. Such a gird serves as a basis
for the negotiation between meat sector operators.
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