Ciéncia Rural, Santa Maria, v.38, n.6, p.1711-1717, set, 2008

ISSN 0103-8478

Carcass traits of feedlot crossbred lambs slaughtered at different live weights

Caracteristicas da carcaca de cordeiros cruzados, confinados e abatidos em diferentes pesos

Diego Barcelos Galvani™ Cleber Cassol Pires'" Tatiana Pfuller Wommer!
Franciele de Oliveira" Anderson Michel Soares Bolzan"' Poliana Francois'

ABSTRACT

Carcass traits of twenty Texel x lle de France
crosshred lambs slaughtered after weaning (52 days of age),
or at 25, 30 and 35kg live weight were evaluated. Lambs were
placed in individual stalls (1.5m?) and fed ad libitum with a diet
composed of sorghum silage (Sorghum bicolor (L.) Moench)
and a concentrate mix (ground corn, soybean meal, calcium
carbonate and salt). Commercial dressing percentage was
related quadratically with slaughter weight, being highest in
lambs slaughtered after weaning. Real dressing percentage
increased linearly. Shoulder proportion decreased with
slaughter weight, whereas leg, rib and neck proportions
remained constant. Carcass fat was positively correlated to the
slaughter weight. Slaughter of feedlot Texel x lle de France
crossbred lambs can be recommended at 28kg live weight.

Key words: carcass composition, dressing percentage, fat,
shoulder.

RESUMO

Foram avaliadas as caracteristicas da carcaga de
cordeiros Texel x lle de France abatidos ap6s o desmame (52
dias de idade) ou aos 25, 30 e 35kg de peso vivo. Utilizaram-
se 20 cordeiros, confinados em baias individuais (1,5m?) e
alimentados ad libitum com dieta composta por silagem de
sorgo (Sorghum bicolor (L.) Moench) e mistura concentrada
(grao de milho triturado, farelo de soja, calcario calcitico e sal
comum). O rendimento de carcaca comercial relacionou-se
quadraticamente ao peso de abate, sendo maximo para 0s
animais abatidos apdés o desmame. O rendimento de carcaga
real elevou-se linearmente. Foi observado decréscimo linear
da proporcéo de paleta & medida que se elevou o peso de
abate, ao passo que as propor¢des de perna, costela e pescogo
permaneceram constantes. A propor¢do total de gordura da
carcaga foi positivamente correlacionada ao peso de abate.

Recomenda-se que o abate de cordeiros Texel x lle de France
confinados seja realizado aos 28kg de peso vivo.

Palavras chave: composi¢do da carcaga, rendimento de
carcaga, gordura, paleta.

INTRODUCTION

Improvement in sheep production systems,
resulting in low fat carcasses, has stimulated demand
for lamb meat. However, the diversity of breeds used in
current production systems has resulted in large
differences between carcass types (CUNHA et al.,
2000), increasing difficulties in offering a standardized
product. Carcass traits are affected by slaughter weight
(PEREZ et al., 2007) and mature size (LAMBE et al.,
2007). Therefore, optimal slaughter weight is specific
for each genotype, and its determination can help in
obtaining carcasses of similar characteristics.

The Texel breed is popular as a terminal sire
(LAMBE et al., 2007) and usually has been crossed
with other breeds as it presents leaner carcass and
higher lean to bone and lean to fat ratios when
compared to other breeds (JONES et al., 2002). Texel x
lle de France crossing has been widely diffused to
produce lambs with higher growth rates (PIRES et al.,
2006). Nevertheless, the optimal slaughter weight for
this genotype is not known.

The aim of this study was to evaluate
changes in carcass traits according to slaughter weight
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and to determine an ideal slaughter weight for feedlot
Texel x lle de France crossbred lambs.

MATERIAL AND METHODS

The experiment was carried out from
September to December 2006, in the Sheep Division of
the Universidade Federal de Santa Maria (UFSM),
located in Santa Maria (29°43’S, 53°42°W, 95 ma.s.l.),
RS, Brazil.

Twenty Texel x lle de France crossbred non-
castrated male lambs, weaned at 42 days of age (15.9 +
2.1kg live weight (LW)) were used. Lambs were
separated from their dams, treated for internal parasites,
and placed in individual stalls (1.5m?) equipped with
feeders and water ad libitum. After ten days of
management and diet adaptation five lambs were
randomly chosen, weighed and slaughtered (slaughter
after weaning group — SW). Remaining animals were
then randomly assigned to one of three slaughter
weights: 25 (S25), 30 (S30) or 35 (S35) kg live weight.

Diet was composed of sorghum silage
(Sorghum bicolor (L.) Moench) and a concentrate mix
(ground corn, soybean meal, calcium carbonate and
salt), and formulated according to NRC (1985)
recommendations to provide a daily LW gain of 200g
animal. Animals were fed ad libitum twice daily at
08:00 and 16:00h. Roughage and concentrate were
weighed individually and mixed immediately before
feeding. The feed was adjusted daily to ensure 10%
refusal. Chemical analyses of the diet were performed
according to AOAC (1995) and ROBERTSON & VAN
SOEST (1981). Diet formulation and chemical
composition of roughage, concentrate and total mixed
ration (TMR) are shown in table 1.

Lambs were slaughtered after a 16-hour
fasting period. Before slaughter animals were
electrically stunned. The head was separated from the
carcass at the atlanto-occipital joint; forelegs were split
by cutting between the carpus and metacarpus, and
the hind legs cut between the tarsus and metatarsus.
Carcasses were weighed (hot weight), chilled at 2°C
for 24 hours and reweighed (cold weight). The
gastrointestinal content was estimated as the difference
between full and empty gastrointestinal tract weight,
and the empty body weight by difference between
slaughter weight and gastrointestinal content.
Commercial dressing percentage (hot carcass weight/
slaughter weight), real dressing percentage (hot
carcass weight/empty body weight), and cooling loss
index ([hot carcass weight — cold carcass weight]/hot
carcass weight) were calculated. Chilled carcasses were
split in the dorsal midline and cut between 12" and 13"

Table 1 - Ingredients and chemical composition of the experimental
diet.

Ingredient (%) TMR Composition (DM)?

Sorghum silage 55.0
Ground corn 20.7
Soybean meal 23.2
Calcium carbonate 0.85
Salt 0.25

Roughage Concentrate  TMR
Dry matter (%) 34.6 80.8 46.6
Composition (% of DM)
Organic matter 95.5 93.9 94.8
Crude protein 6.6 30.6 17.4
Neutral detergent fiber 47.4 9.9 30.6
Acid detergent fiber 24.8 3.7 15.3
Lignin 3.4 0.4 2.0
Ether extract 2.6 3.0 2.8
Non-structural carbohydrate 39.7 51.2 44.9

# Total mixed ration on dry matter basis.

ribs to estimate subcutaneous fat thickness. The right-
half carcass was divided into shoulder, neck, rib and
leg according to OSORIO et al. (1998). Individual cuts
were then dissected into muscle, bone and total fat
contents.

Data were analyzed as a fully randomized
design by regression analysis that included linear and
quadratic effects, taking observed slaughter weight as
an independent variable. Comparison of the tissue
composition among individual cuts, within each
slaughter group, was carried out using the Tukey test.
Some correlation coefficients were obtained. All
statistical procedures were performed at a 5%
significance level using the Statistical Analysis System
(SAS, 2004)

RESULTS AND DISCUSSION

Fixed slaughter weights were reached at 52,
87,106 and 117 days of age for SW, S25, S30 and S35,
respectively. Results of the main carcass characteristics
are presented in table 2. Cooling loss index was not
affected (P>0.05) but hot and cold carcass weights, as
well as real dressing percentage increased linearly with
increased slaughter weight (P<0.01). Commercial
dressing percentage and subcutaneous fat thickness,
however, were related quadratically (P<0.001) to
slaughter weight, being highest for lambs slaughtered
after weaning (SW).

Commercial dressing percentage has been
shown to be related with digestive tract content, and
carcass fatness, which are affected by slaughter weight
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Table 2 - Mean values for slaughter weight, carcass weights, dressing percentage, cooling loss index, and subcutaneous fat thickness

according to slaughter weight of crossbred Texel x lle de France lambs.

Groups® ---P-value®---
Variable SE® r’
SW S25 S30 S35 L Q
Slaughter weight (kg) 17.300 25.540 30.620 35.400 0.19 falaia ns
Hot carcass weight (kg) 8.491 11.330 14.088 16.534 0.11 0.98 Hkk ns
Cold carcass weight (kg) 8.239 10.996 13.644 16.069 0.11 0.97 faleid ns
Commercial dressing percentage (%) 49.12 44.37 46.13 46.71 0.31 0.67 ns faieid
Real dressing percentage (%) 56.03 55.42 57.63 57.33 0.21 0.38 faled ns
Cooling loss index (%) 2.97 2.95 3.16 281 0.07 0.06 ns ns
Subcutaneous fat thickness (mm) 0.66 0.88 1.32 2.33 0.10 0.72 ns faieid

# Groups: SW - slaughter after weaning; S25 — slaughter at 25kg LW; S30 — slaughter at 30kg LW; S35 — slaughter at35 kg LW; (LW - live

weight).
® Standard error of the means.

¢ Probability of either linear (L) or quadratic (Q) effect, where: ns — non significant, **P<0.01 and ***P<0.001.

(OWENS et al., 1995; KREMER et al., 2004). In the
present study the correlation coefficient (r) between
commercial dressing percentage and gastrointestinal
content (12.33, 19.29, 19.20 and 18.52%, respectively
for SW, S25, S30 and S35) was -0.87. Low
gastrointestinal content for SW can be related to lack
of rumen development and, consequently, to low intake
of asolid diet (PIRES etal., 2000; KREMER et al., 2004).
Otherwise, commercial dressing percentage increases
as slaughter weight increases and it is related to high
rate of fat deposition at maturity (ROSA et al., 2005).
REID & ROBB (1971) speculated that accumulation of
fat reduces the volume available for the digestive tract
and, consequently, would decrease feed intake and
gastrointestinal content. In fact, more recent studies
have suggested that feed intake decreases as fat
accretion, but it is due to higher leptin secretion by
adipose tissue (INGVARTSEN & BOISCLAIR, 2001;
EHRHARDT et al., 2003). However, in our study
different feed intake among the groups evaluated was
not verified (P>0.05), suggesting that highest fat
deposition at more elevated slaughter weights, as
indicated by increased subcutaneous fat thickness, is
the mainly characteristic determining the commercial
dressing percentage.

Real dressing percentage, as opposed to
commercial dressing percentage, was not affected
by gastrointestinal content (r=0.09; P=0.71) and
increased with slaughter weight. This maybe due to
the rate of carcass growth being higher than the rate
of viscera growth (PIRES et al., 2000; VELASCO et
al., 2000).

The cooling loss index, which represents
the weight loss due water losses during carcass

refrigeration (PIRES et al., 2006), is inversely related to
subcutaneous fatness (CANEQUE et al., 2004).
However, in our study, the highest subcutaneous fat
thickness observed in lambs slaughtered at higher
weights did not affect cooling losses, suggesting that
approximately 0.7mm of subcutaneous fat thickness is
sufficient to protect lamb carcasses from water losses
during cool storage. Results of this study are consistent
with those reported by HUIDOBRO & CANEQUE
(1993a) and PIRES et al. (2006).

Weights of all cuts increased with slaughter
weight (P<0.001) (Table 3). Otherwise, the proportion
of shoulder decreased linearly (P<0.001), whereas the
proportions of the remaining cuts were not affected by
slaughter weight. Proportion of individual cuts has
been shown to be related with slaughter weight due to
variation in muscle, bone and, mainly, fat tissue
contents (SILVA et al., 2000b). In contrast with our
results, HUIDOBRO & CANEQUE (1993b) reported that
leg and shoulder proportions in Manchega lambs
decreased and rib proportion increased with slaughter
weight. SILVA et al. (2000b) reported increases only in
rib proportion in Texel x Polwarth crossbred lambs,
reaffirming the late maturity of the rib (OSORIO et al.,
1997) related to fatness increase. Nevertheless,
genotypes evaluated by those authors present higher
proportion of fat in the carcass, when compared to
breeds used in the present study, which has high
capacity for meat production (PEREZ et al., 1993;
JONES etal., 2002). Leg, a high quality cut (DIAZ etal.,
2002), represented the largest of all individual cuts.
According to HUIDOBRO & CANEQUE (1993b), the
proportions of the cuts can be utilized to establish the
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Table 3 — Means for weights and proportions of individual cuts according to slaughter weight for crossbred Texel x lle de France lambs.

Groups® P-value®

Variable SEP r?

Sw S25 S30 S35 L Q
Leg (kg) 1.440 1.974 2.436 2.818 0.02 0.98 Hoxx ns
Shoulder (kg) 0.890 1.109 1.426 1.586 0.02 0.94 ol ns
Rib (kg) 1.405 1.885 2.407 2.806 0.03 0.96 il ns
Neck (kg) 0.341 0.469 0.627 0.707 0.01 0.92 il ns
Leg (%) 35.27 36.32 35.32 35.59 0.19 0.02 ns ns
Shoulder (%) 21.81 20.40 20.69 20.03 0.14 0.57 ** ns
Rib (%) 34.50 34.65 34.90 35.44 0.21 0.09 ns ns
Neck (%) 8.04 8.62 9.09 8.93 0.14 0.11 ns ns

 Groups: SW - slaughter after weaning; S25 — slaughter at 25kg LW; S30 — slaughter at 30kg LW; S35 — slaughter at 35kg LW; (LW - live

weight).
® Standard error of the means.

¢ Probability of either linear (L) or quadratic (Q) effect, where: ns — non significant, **P<0.01 and ***P<0.001.

commercial value of the carcass. Therefore, the non
significant effect of slaughter weight on the leg
proportions may indicate a same valorization for all
carcass types described in this study. However, the
increased rib fat (13.7 to 24.7%) observed is a
depreciative characteristic of the carcass (HUIDOBRO
& CANEQUE, 1993b).

The contents of muscle, bone and fat, as
well as fat proportion of the carcass increased while
muscle and bone proportions decreased linearly with
increased slaughter weight (P<0.001) (Table 4). Similar
results were reported by VELASCO et al. (2000), DIAZ
etal. (2006) and PIRES et al. (2006). In our study, muscle
proportions were higher than those reported by
CUNHA et al. (2001) and PEREZ et al. (2007) who
evaluated carcass characteristics of other genotypes
(Suffolk, Merino Precoz Aleman, Suffolk x Corriedale

and Suffolk x Merino Precoz Aleman). In addition, total
fat proportion of the carcass was positively correlated
with subcutaneous fat thickness (r=0.84).

Table 5 shows the mean values of muscle,
bone and fat proportions in individual cuts, at the
different slaughter weights. All cuts presented a linear
increase in fat, whereas bone proportions decreased
linearly with increased slaughter weight (P<0.001).
Muscle proportions decreased in the rib and neck
(P<0.001), but tehy were not affected by slaughter weight
in leg and shoulder. The muscle proportion was highest
for the leg (70.3%), followed by shoulder (65.2%) and
rib (61.3%). Neck (24.4%) and rib (20%) presented the
highest proportions of fat, while leg showed the lowest
one proportion. Bone proportions were consistent
among cuts. Rib and neck presented the greatest fat

Table 4 — Means for weights and proportions of muscle, bone and fat in the carcass according to slaughter weight for crossbred Texel x lle de

France lambs.

Groups? ----P-valug®----

Variable SEP r’
SwW S25 S30 S35 L Q
Muscle (kg) 2.702 3.572 4.459 4.977 0.05 0.94 el ns
Bone (kg) 0.890 1.030 1.193 1.369 0.02 0.89 Fxx ns
Fat (kg) 0.484 0.836 1.244 1.572 0.03 0.93 Hxx ns
Muscle (%) 66.24 65.67 64.60 62.86 0.51 0.27 Hxx ns
Bone (%) 21.84 18.93 17.35 17.29 0.28 0.74 ekl ns
Fat (%) 11.90 15.41 18.04 19.85 0.40 0.76 Hxx ns

2 Groups: SW - slaughter after weaning; S25 — slaughter at 25kg LW; S30 - slaughter at 30kg LW; S35 — slaughter at 35kg LW; (LW - live

weight).
® Standard error of the means.

¢ Probability of either linear (L) or quadratic (Q) effect, where: ns — non significant and ***P<0.001.
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Table 5 — Mean values for muscle, bone and fat proportions of the individual cuts according to slaughter weight for crossbred Texel x lle de

France lambs.

Groups? ----P-valug®----

Variable SEP r’

SwW S25 S30 S35 L Q
Leg
Muscle (%) 70.60° 70.84° 70.66° 69.20° 0.47 0.10 ns ns
Bone (%) 20.96 18.99% 16.96 16.78 0.32 0.64 ko ns
Fat (%) 8.44° 10.16° 12.38¢ 14.02° 0.34 0.71 ko ns
Shoulder
Muscle (%) 65.94% 65.17° 65.02° 64.55° 0.51 0.05 ns ns
Bone (%) 21.33 20.07° 18.21 18.62 0.27 0.61 ko ns
Fat (%) 12,73 14,75 16.77° 16.83° 0.39 0.56 ko ns
Rib
Muscle (%) 63.62" 62.17" 61.12° 58.35° 0.62 0.36 ol ns
Bone (%) 22.71 17.94° 17.23 16.95 0.37 0.75 ko ns
Fat (%) 13.67%® 19.88° 21.64° 24.70° 0.60 0.72 bkl ns
Neck
Muscle (%) 59.76° 58.90° 53.61° 51.76° 0.80 0.55 ko ns
Bone (%) 23.22 19.86%* 17.47 17.71 0.51 0.57 ko ns
Fat (%) 17.01° 21.24° 28.91° 30.51° 0.69 0.82 ko ns

Means followed by different letters in the same column differ into tissue proportion (P<0.05).
2 Groups: SW - slaughter after weaning; S25 — slaughter at 25kg LW; S30 — slaughter at 30kg LW; S35 — slaughter at 35kg LW; (LW - live

weight).
® Standard error of the means.

¢ Probability of either linear (L) or quadratic (Q) effect, where: ns — non significant and ***P<0.001.

deposition with increased slaughter weight (80.7 and
79.4%, respectively).

Estimated regression equations for carcass
muscle, bone and total fat proportions, as a function of
slaughter weight, are presented in figure 1. According
to OSORIO (1992), better carcasses present higher
muscle and lower bone proportions, and fat content
should be just enough to protect the carcass during
refrigeration and for maintenance of the sensory
characteristics of the meat. In this sense, for lle de
France x Corriedale crossbred lambs, SIQUEIRA et al.
(2001) recommended slaughter weight at 28kg, when
muscle, bone and fat proportions were about 60, 18
and 16%, respectively. Similar proportions were
obtained in this study, using regression equations, if
lambs are slaughtered also at 28 kg live weight (64.7,
18.6 and 16.6%, respectively for muscle, bone and fat
proportions). Moreover, at this weight, rib fat content
(20.4%) can be considered acceptable and not
depreciative for the carcass (SILVAet al., 2000a). The
high muscle proportion observed in our study is a
characteristic of Texel crossbred lambs (JONES et al.,
2002).

Slaughter of lambs at lesser weights is not
common in Brazil. However, it could represent an

alternative for business opportunities such as those
that occur, for example, in the European Union, mainly
in the metropolitan regions, where the organoleptic
qualities and low fat composition of that meat (DIAZ
et al., 2006), which is associated to human health, are
highly appreciated.

CONCLUSIONS

Carcass traits are greatly modified by
slaughter weight. Muscle and bone proportions in the
carcass decreased, and total fat increased with
slaughter weight. Individual cuts present different
compositions; the rib is the cut with the highest fat
deposition. Slaughter of feedlot Texel x lle de France
crossbred lambs can be recommended at 28kg live
weight.
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Figure 1 - Relationships between slaughter weight and muscle
(a), bone (b) and fat (c) proportions in the carcass.
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