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Analyses were conducted on 120 lambs of the whiteheaded mutton sheep (60 tup lambs and 60 ewe
lambs). Lambs were weaned at the age of 60 + 3 days. Lambs were fattened using pelleted balanced
feed. 1 kg of feed contained 860 g dry matter, 147 g crude protein and 6.9 MJ (net energy). On the day of
slaughter (100 £ 3 days), tup lambs weighed an average of 33.1 kg and ewe lambs weighed 31.0 kg.
After slaughter, a point score conformation and fatness evaluation was performed according to the
EUROP classification (E is excellent, U is very good, R is Good, O is fair and P is poor), carcass
measurements were taken, and the tissue composition of the half-carcass was determined on the basis
of complete dissection. In terms of conformation, the carcasses of tested lambs of both sexes were
classified to three grades, that is, E: 14.2%, U: 60.8% and R: 25.0%, respectively. A total of 76.7%
carcasses of tup lambs and 73.3% ewe carcasses were classified to two highest grades, that is E and U.
In terms of fatness, carcasses were classified to 4 grades, denoting small and medium fatness, that is,
2: 15.0%, 3L: 56.7%, 3H: 20.0% and 4L: 8.3%. A higher number of carcasses with the most desirable
degree of fatness (grades 2 and 3L), came from tup lambs (78.3%) than ewe lambs (65.0%). A
comparison of the subjective EUROP classification with the results of evaluation based on
measurements and complete dissection shows that when evaluating conformation, it was not possible
to determine precisely the tissue composition of the carcass. In turn, fatness evaluation may be
informative on tissue contents in the carcass.
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INTRODUCTION

In European countries, with a developed sheep
production, the appraisal of commercial value of
carcasses is based mainly on the EUROP classification
system (Council Regulation (EEC) no. 2137/92, 1992;
Commission Regulation (EEC) no. 461/93, 1993).
Studies conducted to date on lamb carcasses have not
definitely confirmed consistency of this classification with
the results of tissue composition evaluation
(Freudenreich et al., 2001; Ruiz de Huidobro et al., 2003;
Johansen et al., 2006; Kongsro et al., 2009; Lambe et al.,
2009). In Poland, sheep production is based on pure
breeds, with a marginal role of commercial crossing, and

*Corresponding author. E-mail: stanisz@up.poznan.pl. Tel:
+48618125520.

over 90% of produced slaughter lambs are exported on
the UE market. The Whiteheaded mutton sheep is the
synthetic breed, newly formed at the Poznan University of
Life Sciences, with the genetic share of 50% Texel, 18%
lle de France, 9% Berrichone du Cher, 11% East Friesian
milk sheep, 6% Polish Merino and 6% Wielkopolska
sheep. The aim of the conducted investigations was to
compare results of the objective post-slaughter
evaluation of pure breed Whiteheaded mutton lambs with
the classification of lamb carcasses according to the
EURORP classification.

MATERIALS AND METHODS

Analyses were conducted in three successive years on 120 lambs
of the Whiteheaded mutton sheep breed (60 tup lambs and 60 ewe
lambs). Lambs, all born as singles, were weaned at the age of 60 +
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Figure 1. Diagram presenting division of half-carcass into joints (Stanisz, 2010).1, the leg with shank; 2,
the rump; 3, the best end of neck; 4, the neck; 5, the flank with ribs and breast; 6, the scrag; 7, the

shoulder with shank.

3 days, and after a 10-day transition period, they were fattened,
using pelleted balanced feed containing lucerne meal, ground
barley and wheat grain, wheat bran, soy and rapeseed meal and
mineral additives. The composition of pelleted feed was constant in
individual years of the study, and the alimentary value of 1 kg feed
was 860 g dry matter, 147 crude protein and 6.9 MJ (net energy).
During fattening, lambs had constant access to water. Lambs were
slaughtered at the age of 100 = 3 days, and before slaughter, they
were weighed accurately to = 0.1 kg. Slaughter was performed
according to the methodology developed at the National Research
Institute of Animal Production. Immediately after slaughter,
carcasses were weighed accurately to 0.1 kg and dressing
percentage was determined. Next, a panel of three appraisers
performed a point score evaluation of conformation and carcass
fatness according to the EUROP classification system (Council
Regulation (EEC) no. 2137/92, 1992; Commission Regulation
(EEC) no. 461/93, 1993). Carcasses were weighed after a 24 h
carcass cooling, at a temperature of 2 to 4°C, hanging on hind
calcaneal tendons at a spacing of 16 cm. Carcasses were divided
into half-carcasses by cutting through the middle of the spine and
the sternum (with the tail left on the left half-carcass). The following
measurements were taken in the hanging position on the carcass
and on the right half-carcass: breast depth measured at the widest
part; breast width, measured behind the scapulas in the narrowest
part; saddle joint width, measured at the widest part on the legs; leg
depth, measured from the base of the tail perpendicular to the long
axis of the carcass; outer length of the carcass, measured with a
tape measure adjacent to the carcass, from the base of the tail to
the lowest point at the bent of neck; Saddle joint length, measured
from the cranial edge of the pubic symphysis to the small spinous
process with a tape measure adjacent to muscles and leg
circumference, measured at a 3/5 distance on the line of saddle
joint length measurement line, at the ankle joint (Stanisz, 2010).

Prior to dissection, the right half-carcass was placed in a natural
position, and the main dissection line was marked with a knife as a
straight line running from the bottom edge of the pubic symphysis to
the connection of the first rib with the sternum. Next, the half-
carcass was dissected into the following joints: neck, arm piece with
the fore knuckle, flank with ribs and the sternum, the best end of
neck, rack, saddle joint and leg with shank (Figure 1). The cross-
section of the longissimus dorsi muscle (M. longissimus) and
backfat thickness over M. longissimus and over ribs (at its thickest
layer) were measured on the rack, at the position where it had been
dissected from the saddle joint (behind the last pectoral vertebra).
Joints from the right half-carcass were weighed accurately to 1 g
and next, their percentages in the half-carcass were calculated.
Moreover, the proportions of kidneys and perirenal fat from the half-
carcass to half-carcass weight were also calculated. All joints were
subjected to dissection, trimming of the muscle, adipose and bone
tissue (bones together with tendons), and next, tissues were
weighed accurately to 1 g, and their percentage proportions in the
half-carcass were calculated.

The effect of main experimental factors, that is sex of lambs and
year of analysis (replication) on the level of analyzed slaughter
traits were estimated using a least square multivariate analysis of
variance, applying the SAS ver. 9.1 system (SAS, 2000).

Yijk =p+P +(pr)ij + €

Where Yijk is the phenotypic value of the trait; £/ is the the overall
mean; [J;is the sex effect (I = 1, 2); I‘j is the birth type effect (j =1,

2,3); (pr)ij is the interaction between factors; €, is the random
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Table 1. Analysis of carcass dimensions in lambs of whiteheaded mutton sheep.
Sex Significant of difference
Trait dd e .
n =60 n =60 Sex Year Interaction
LSM = SE LSM + SE
Body weight at slaughter (kg) 33.13+0.35 31.02+0.40 ** ns ns
Warm carcass dressing percentage (%) 52.01+0.25 53.41+0.28 *x ns ns
Warm carcass weight (kg) 17.2340.21 16.56+0.23 *x ns ns
Depth of chest (cm) 24.89+0.12 24.55+0.14 ns ns ns
Width of chest (cm) 17.81+0.13 18.374+0.12 * ns ns
Width of rump (cm) 23.71+0.09 24.08+0.09 * ns ns
Outer length of carcass (cm) 56.06+0.27 55.24+0.31 * ns ns
Depth of leg (cm) 17.36+0.06 17.81+0.08 * ns ns
Length of rump (cm) 33.12+0.12 32.63+0.14 * ns ns
Leg circumference (cm) 36.24+0.22 36.98+0.19 * ns ns
Backfat thickness over M. longissimus (mm) 2.08+0.09 2.38+0.10 * ns ns
Backfat thickness over ribs (mm) 6.44+0.31 8.73+0.35 ** ns ns
Loin eye area of M. longissimus (cm?) 14.90+0.21 14.28+0.23 * ns ns
Carcasses
Leg with shank 32.96+0.13 32.95+0.15 ns ns ns
Rump 7.38+0.06 7.41+0.07 ns ns ns
Best end of neck 8.24+0.07 8.22+0.08 ns ns ns
Shoulder with shank 18.19+0.09 17.73+0.11 o ns ns
Neck 8.31+0.06 8.02+0.07 ** ns ns
Flank with ribs and breast 16.51+0.09 17.12+0.11 o ns ns
Scrag 6.26+0.06 5.75+0.07 o ns ns
Kidney fat 1.49+0.06 2.17+0.07 ** ns ns
Kidney 0.66+0.01 0.63+0.01 * ns ns
Tissue composition of half-carcasses
Meat 63.42+0.38 62.54+0.42 * ns ns
Fat 17.01+0.33 18.51+0.35 o ns ns
Bones 19.58+0.21 18.95+0.24 bl ns ns
Meat/fat ratio 3.96+0.10 3.47+0.11 *k ns ns
Meat/bones ratio 3.27+0.05 3.34+0.06 ns ns ns
Fat/bones ratio 0.88+0.03 0.99+0.03 *k ns ns
Meat+fat/bones ratio 4.15+0.06 4.33+0.07 ** ns ns

**P <£0.01; *P < 0.05; ns, difference statistically non significant.

error.

The effect of conformation grade and carcass fatness on the
analyzed slaughter traits was estimated using a least square one-

way analysis of variance (SAS ver. 9.1).

Yij =p+m +e;

Where Yij is the phenotypic value of the trait; //is the the overall

mean, M, is the effect of the class (I = 1, 2, 3 for conformation

grade, ori =1, 2 .....4 for fatness grade); eij is the random error.

RESULTS AND DISCUSSION

Mean age at slaughter for tup lambs and ewe lambs was
100 days, and it was consistent with the adopted
methodology. Body weight, reached by the examined
lambs (Table 1), was typical of this sheep breed (Stanisz,
2010; Slosarz et al., 201 1). Similarly to what was found in
this study, Janicki et al. (2000), Slésarz et al. (2004),
Gutiérrez et al. (2005), Lambe et al. (2009) and Pajor et
al. (2009) reported that tup lambs, despite greater body
weight before slaughter at the same age had a lower
dressing percentage than that of ewe lambs (P < 0.01).
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Figure 2. Percentage of rams’ and ewes’ carcasses by EUROP conformation scores.

Differences in carcass dimensions, percentages of joints,
percentage composition and proportions of tissues in
half-carcasses of tup lambs and ewe lambs slaughtered
at the same age recorded in this study, are typical and
confirm to earlier studies by Hammond (1932) and
Hammond et al. (1983), who indicated sexual
dimorphism, as well as differences in maturing between
sexes. When investigating carcasses of lambs
slaughtered at a weight of more than 30 kg, Slésarz et al.
(2001), Gutiérrez et al. (2005) and Pajor et al. (2009)
reported results similar to the data recorded in this study;
significantly higher fatness levels in carcasses of ewe
lambs than tup lambs. No effect of the year of birth or
interactions was observed in this study on the levels of
investigated traits.

In terms of conformation, carcasses of examined lambs
of both sexes were classified to three grades; E (14.2%),
U (60.8%) and R (25.0%). A total of 76.7% carcasses of
tup lambs and 73.3% carcasses of ewe lambs were
classified to two highest grades (E and U). Grades E and
U were comprised by 1.7 and 4.9% points more
carcasses of tup lambs than ewe lambs. In turn, the
number of carcasses of ewe lambs classified to the
lowest conformation grade R was by 6.6% points higher
than that of tup lambs (Figure 2). Similarly as in this
study, also Toldi et al. (1999), Lengyel and Toldi (2003),
Pajor et al. (2004) and (2009), when evaluating
carcasses of meat purpose lambs, indicated better
conformation and fleshing of carcasses in case of tup
lambs, in the highest conformation grades. Table 2
presents the characteristics of carcasses classified in the
EUROP system in terms of conformation and fleshing.
Carcass weight had a considerable effect on the
evaluation of conformation and fleshing. Carcasses in

grade E (17.6 kg) had on average by 4 (P < 0.05) and by
8% (P < 0.01) greater weight than carcasses in grades U
and R; while at the same time, carcasses in grade U had
on average by 4% (P < 0.05) greater weight than those in
grade R. A similar dependence was shown in the study of
Freudenreich et al. (2001). Carcasses in grades E and U
had similar percentages of joints in half-carcasses. The
percentage of leg with shank and arm piece with the fore
knuckle increased significantly with higher conformation
grades, while percentages of saddle joint and rack
decreased significantly. Carcasses in higher
conformation grades had deeper and wider breasts,
wider and longer saddle joints, longer legs, greater leg
circumferences (P < 0.05), greater cross-section area of
M. longissimus (P < 0.01), and they were covered by a
thicker layer of superficial fat over M. longissimus and
over ribs (P < 0.05). Similar dependencies were shown
by Janicki et al. (2000), Russo et al. (2003), Gutiérrez et
al. (2005), Pefia et al. (2005) and Abdullah and Qudsieh
(2008) when examining carcasses of lambs, differing
significantly in terms of their weight, and classified to
different weight classes.

In this study, no significant differences were found in
the percentages of muscle, adipose and bone tissues in
carcasses, depending on their conformation classes.
Similar tissue compositions in carcasses of lambs
classified in three highest conformation grades were
reported by Janicki et al. (2000) and Freudenreich et al.
(2001). Thus, it may be stated that tissue composition in
carcasses of meat purpose lambs may not be precisely
assessed on the basis of their conformation evaluation.

In terms of fatness, carcasses were classified to 4
grades, denoting small and medium fatness levels that is,
2 (15.0%), 3L (56.7%), 3H the 20.0% and 4L (8.3%). A
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Stanisz et al.

of whiteheaded mutton sheep classified in the EUROP system in terms of conformation and fleshing.

EUROP conformation class

Trait E U R
LSM + SE LSM + SE LSM + SE
Effect class
0 n=17, 33=9, n=73, J4=37, n=30, JJ=14,
?29=8 ?9=36 ?9=16
Warm carcass weight (kg) 17.62+0.29"° 16.92+0.17% 16.27+0.25" o
Depth of chest (cm) 24.94+0.19% 24.86+0.11° 24.31+0.15% *
Width of chest (cm) 18.29+0.23% 18.13+0.14° 17.71+0.19% *
Width of rump (cm) 24.34+0.20% 23.95+0.11° 23.56+0.15% *
Outer length of carcass (cm) 55.44+0.46 55.82+0.24 55.68+0.36 ns
Depth of leg (cm) 17.79+0.12% 17.68+0.08" 17.43+0.10%® *
Length of rump (cm) 32.97+0.22 32.95+0.11 32.72+0.16 ns
Leg circumference (cm) 37.96+0.42" 37.33:0.21° 35.98+0.35"% o
Backfat thickness over M. longissimus (mm) 2.46+0.13% 2.38+0.09° 2.14+0.11%° *
Backfat thickness over ribs (mm) 8.29+0.47° 7.74+0.27° 6.98+0.35% *
Loin eye area of m. longissimus (cm?) 15.35+0.32"8 14.38+0.17" 14.03+0.25° o
Carcasses
Leg with shank (%) 33.02+0.21% 32.93+0.11° 32.46+0.15% *
Rump (%) 7.25+0.09° 7.26+0.06" 7.72+0.09%° *
Best end of neck (%) 7.89+0.11° 8.17+0.07" 8.51+0.09%" *
Shoulder with shank (%) 18.43+0.14% 18.21+0.08" 17.87+0.11% *
Neck (%) 8.11+0.10 8.13+0.07 8.19+0.09 ns
Flank with ribs and breast (%) 17.02+0.19 16.73+0.12 16.72+0.14 ns
Scrag (%) 5.91+0.09 6.04+0.06 6.03+0.09 ns
Kidney fat (%) 1.79+0.09 1.88+0.06 1.81+0.07 ns
Kidney (%) 0.58+0.02"° 0.65+0.01"¢ 0.69+0.015¢ o
Tissue composition of half-carcasses
Meat (%) 63.31+0.61 62.89+0.32 62.72+0.45 ns
Fat (%) 17.78+0.48 17.68+0.29 17.79+0.36 ns
Bones (%) 18.91+0.32 19.43+0.16 19.48+0.25 ns
Meat/fat ratio 3.6910.12 3.76%£0.08 3.69+0.13 ns
Meat/bones ratio 3.38+0.08 3.27+0.05 3.25+0.06 ns
Fat/bones ratio 0.95+0.04 0.93+0.02 0.93+0.03 ns
Meat+fat/bones ratio 4.34+0.09 4.21+0.05 4.17+0.07 ns

14021

A, B, (a, b...), means denoted with identical capital (small) letters differ significantly at P < 0.01 (P < 0.05); **P < 0.01; *P < 0.05; ns, difference

statistically non significant.

higher number of carcasses with the most desirable
degree of fatness (grades 2 and 3L) came from tup lambs
(78.3%) than ewe lambs (65.0%). Grades 2 and 3L
comprised of 6.6 and 6.7% points more carcasses of tup
lambs than ewe lambs. In contrast, more carcasses with
a less desirable degree of fatness (grades 3H and 4L)
came from ewe lambs (35.0%) than tup lambs (21.7%).
Grades 3H and 4L comprised of 6.7 and 6.6% points
more carcasses coming from ewe lambs than tup lambs
(Figure 3). Toldi et al. (1999), Pajor et al. (2004) and
(2009), when evaluating fatness in carcasses of meat
purpose lambs, indicated similarly as it was found in the

present study, that with an increase in fatness grade, the
share of carcasses coming from tup lambs decreased,
while the proportion of carcasses of ewe Ilambs
increased. Table 3 presents the characteristics of
carcasses classified in the EUROP system according to
fatness classes. Carcasses in grade 2 (15.5 kg) had on
average by 7, 12 and 14% greater weight than carcasses
in grades 3L, 3H and 4L (P < 0.01). With an increase in
fatness grade, carcasses had deeper and wider chests,
wider and longer saddle joints, longer legs, greater leg
circumferences and greater lengths (P < 0.01). Fatness
grade had a highly significant effect on the percentage of
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Figure 3. Percentage of rams’ and ewes’ carcasses by EUROP fat cover scores.

Table 3. Analysis of weight and dimensions of warm carcass, percentage of joints in carcass and tissue composition in half- carcass of lambs
of whiteheaded mutton sheep classified in the EUROP system according to fatness classes.

EUROP fat class

2 3L 3H aL
Trait LSM + SE LSM + SE LSM * SE LSM+SE  Effect
n=18, 33=11, n=68, 33=36, n=24, 23=10,  n=10, J4=3, class
Q=7 Q9=32 ?9=14 Q9=7
Warm carcass weight (kg) 15.52+0.23"%¢ 16.58+0.18"°F 17.45+0.21%°  17.64+0.24F **
Depth of chest (cm) 24.11+0.12°8¢ 24.61+0.11"%? 24.99+0.13%*  25.36+0.14°° o
Width of chest (cm) 17.52+0.17"%2 17.93+0.14%° 18.40+0.21"° 18.47+0.24%° o
Width of rump (cm) 23.55+0.16"% 23.91+0.11% 24.09+0.21" 24.43+0.22%° o
Outer length of carcass (cm) 54.61+0.44"%2 55.51+0.24% 56.04+0.33" 56.45+0.49%" o
Depth of leg (cm) 17.31+0.12"%2 17.61+0.09% 17.78+0.11* 17.86+0.12%° o
Length of rump (cm) 32.56+0.19" 32.67+0.12° 32.86+0.18 33.21+0.19" xx
Leg circumference (cm) 35.84+0.36"%2 36.68+0.24% 36.84+0.34" 37.66+0.38"" o
Backfat thickness over m. longissimus (mm) 1.7620.12"8¢ 2.11+0.09""F 2.61+0.11%°F 3.08+0.21°FF b
Backfat thickness over ribs (mm) 5.22+0.39"%¢ 6.51+0.26"°F 7.86+0.29°°"  10.75+0.65°F
Loin eye area of m. longissimus (cm?) 14.45+0.25 14.67+0.18 14.86+0.25 14.38+0.31 ns
Carcasses
Leg with shank (%) 33.97+0.21°%¢ 32.35+0.12"° 31.93+0.16%F  31.01+0.26°°F  **
Rump (%) 7.31+0.10* 7.28+0.06° 7.24+0.09° 7.93+0.12°8¢ ok
Best end of neck (%) 7.58+0.11°8¢ 8.14+0.07"°F 8.44+0.09°%° 8.47+0.16%F ok
Shoulder with shank (%) 18.52+0.14" 18.56+0.08"° 18.25+0.11° 17.71+0.19"% **
Neck (%) 8.18+0.10 8.22+0.06 8.07+0.08 8.08+0.13 ns
Flank with ribs and breast (%) 16.29+0.21"%2 16.98+0.11°P* 17.53+0.16"°  18.16+0.26"" **
Scrag (%) 6.09+0.10 6.08+0.07 5.96+0.09 5.81+0.15 ns
Kidney (%) 0.63+0.02 0.65+0.01 0.64+0.02 0.63+0.03 ns

Kidney fat (%)

1.43+0.09"5¢

1.74+0.06""F

1.94+0.075°2

2.20+0.12°F2

*%
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Table 3. Count'd.

Tissue composition of half-carcasses

Meat (%) 64.74+0.62"% 63.61+0.33°°  62.19+0.41°°  61.35+0.75°° o
Fat (%) 15.16+0.56"5¢ 17.03+0.29"°%  18.82+0.38%°  20.01+0.65°F *
Bones (%) 20.09+0.32"%2 19.35+0.18° 19.00+0.24"  18.64+0.42° o
Meat/fat ratio 4.43+0.15"%¢ 3.87+0.08""F 3.41+0.11%°  3.15:0.21°F o
Meat/bones ratio 3.26+0.08 3.33+0.05 3.324+0.06 3.3240.11 ns
Fat/bones ratio 0.77+0.04"8¢ 0.88:+0.02""F 1.01+0.02°®  1.08+0.05%F o
Meat+fat/bones ratio 4.03+0.09"%? 4.21+0.05° 4.33+0.07" 4.40+0.12° ok

A, B, (a, b...), means denoted with identical capital (small) letters differ significantly at P < 0.01 (P < 0.05); **P < 0.01; *P < 0.05; ns, difference

statistically non significant.

joints in the carcass. With an increase in fatness grade,
the percentage of leg with shank and arm piece with the
fore knuckle decerased, while the percentage of saddle
joint, rack and flank with ribs and the sternum increased.
This is mainly caused by the fact that the proportions of
individual joints and the rate of development for individual
tissues vary with an increase in carcass weight in
individual fatness grades, which confirms to earlier
studies by Hammond (1932) and Hammond et al. (1983).
An increase in fatness grade was accompanied by a
deterioration of carcass leanness indexes. Backfat
thickness over M. longissimus and over the ribs
increased, the proportion of adipose tissue increased,
while the proportion of muscle and bone tissues in the
carcass decreased and the tissue ratio deteriorated. In
contrast, the cross-section area of M. longissimus was
similar in all fatness grades. A similar dependence was
shown by Janicki et al. (2000).

Conclusion

A comparison of a subjective evaluation of conformation
and fatness (EUROP) for carcasses of Whiteheaded
mutton sheep, with the results of evaluation based on
measurements and complete dissection, shows that
when evaluating conformation, it is not possible to
precisely determine the tissue composition of the
carcass. In contrast, evaluation of fatness may be highly
informative on the content of tissues in the carcass.
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