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ABSTRACT. The aim of this study was to evaluate carcass and non-carcass components of adult Pelibuey ewes
subjected to three levels of metabolizable energy intake (MEI). Eighteen 3-year-old Pelibuey ewes with body weight
(BW) of 37.6 + 4.0 kg and body condition of 2.5 + 0.20 were randomly assigned to three groups of six ewes each in
a completely randomized design. Ewes were housed in metabolic crates and fed three levels of MEI: low (L), medium
(M), and high (H) for 65 d. Feed offered was adjusted every 15 d based on ewe BW. The MEI was 0.247, 0.472 and
0.532 MJ/ kgBW?75d~1 for L, M and H levels, respectively. Data recorded at slaughter were weights of viscera, offal
and carcass. Carcass was split at the dorsal midline into two equal halves, weighed, and chilled at 6°C for 24 h. The
left half carcass was then divided into five cuts, each of which was dissected into fat, muscle and bone, and weighed
separately. Hot and cold carcass weight and hot carcass dressing were greater for the H group than for the L group (p
< 0.05). The weights of rib/flank and shoulder were different among groups (p < 0.05). Weights of empty rumen,
liver, lungs and trachea, skin and internal fat were greater for the H group than for the L group (p < 0.05). A high level
of MEI improves commercial dressing percentage due to increased lean meat and fat deposition with a lower proportion
of bone in the carcass of adult Pelibuey ewes.

Key words: Hair ewes, carcass characteristics, energy balance, undernutrition

RESUMEN. El objetivo del presente estudio fue evaluar los componentes de la canal y no canal de ovejas Pelibuey
sometidas a tres niveles de consumo de energia metabolizable (CEM). Dieciocho ovejas Pelibuey de 3 afios de edad,
peso vivo (PV) de 37.6 &+ 4.0 kg y condicién corporal de 2.5 + 0.20 fueron asignadas aleatoriamente a uno de tres
grupos de seis animales, bajo un disefio completamente a la azar. Las ovejas fueron mantenidas en jaulas metabdlicas y
alimentadas con tres niveles de CEM: Bajo (B), Medio (M) y Alto (A) durante 65 d. El alimento ofrecido fue ajustado
cada 15 d con base al PV. El CEM fue: 0.247, 0.472 y 0.532 MJ/ kgPV%75d~! para B, M y A, respectivamente.
Al sacrificio se registré el peso de las visceras, desperdicios y canal; esta altima fue dividida en dos partes, pesadas y
refrigeradas a 6°C por 24 horas. La media canal izquierda fue seccionada en cinco cortes; los cuales fueron separados
en grasa, masculo y hueso, para pesarlos por separado. El peso de la canal caliente y fria, y el rendimiento de la
canal caliente fueron mayores para A respecto a B (p < 0.05). El peso del costillar y paleta fueron diferentes entre
grupos (p < 0.05). El peso del rumen vacio, higado, pulmones y traquea, piel y la grasa interna fueron superiores en
A con respecto a B (p < 0.05). Altos CEM mejoran el rendimiento comercial debido al incremento en la deposicion
de musculo y grasa, con una baja proporcién de hueso en la canal de ovejas Pelibuey.

Palabras clave: Borregas de pelo, caracteristicas de la canal, balance energético, subnutricién
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INTRODUCTION

In ruminants climatic and physiological con-
ditions frequently cause fluctuations in forage in-
take, inducing periods of underfeeding and refeeding
throughout the year (Kamalzadeh et al. 2009). In
grazing animals, these seasonal variations cause pe-
riodic live weight loss during scarcity and weight
gain when forage is abundant (Kamalzadeh et al.
2009, Souza-Rodrigues et al. 2014). Also, in these
periods of subnutrition, the weight of organs such
as the gastrointestinal tract, liver and the carcass of
those animals decrease (Atti et al. 2000, Mahouachi
and Atti, 2005, Martins et a/ 2014).

The sheep population in Mexico is around
8.6 million head and produces 153,507 tons of
young sheep meat (SIAP, 2014). The tropical re-
gion in Mexico constitutes around 28 % of the na-
tional territory, and the sheep production systems
in this area contribute 25 % of the national sheep
meat production. Tropical sheep production sys-
tems are managed under harsh environmental con-
ditions. They are characterized by low inputs and
low technology adoption, and also by the use of hair
sheep population, mainly Pelibuey breed (Magafia-
Monforte et al. 2013). Adult females are kept
on pasture with little or no supplementation, which
generally results in seasonal fluctuations in energy
intake and use of body reserves and, subsequently,
low meat production (Mahgoub and Lu, 2004).

In Mexico, many sheep sold for slaughter are
discarded adult animals (Gonzalez-Gardufio et al.
2011) with poor body condition. Therefore, if pro-
ducers want to avoid penalty rates when marketing
these animals, ewes need to be housed to achieve
better weight and body condition, because the de-
mand is for animals with a minimal amount of body
fat for preparation of traditional dishes such as bar-
bacoa (Rubio et al. 2004). Also, Bhatt et al.
(2012b) and Mendiratta et al. (2008) reported that
in many developing countries, approximately 40 %
of slaughtered sheep are culls whose meat is not
preferred by the consumers. Bhatt et al. (2012ab)
reported that culled ewes have low body condition
scores (BCS) and poor dressing yield (38 to 40 %),
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and most herd owners dispose of culled ewes at lower
prices, not regarding them as valuable meat animals.

The growing market for lamb meat re-
quires young animal carcasses (150 d old) weighing
between 12 and 14 kg. Adult ewes could have an
important economic role in complete cycle systems
if sound management is used before marketing. For
this reason, knowledge of the carcass characteristics
of adult ewes of different body weight and condition
score is necessary (Pelegrini et al. 2008).

One element of sound management could be
short-term supplementation of culled ewes, which
can have a favorable effect on their carcass charac-
teristics (Bhatt et al. 2012ab, Bhatt et al. 2013).
Although sex and nutritional status are important
aspects in the trading price of sheep (Martinez et
al. 1987, Partida and Rojas, 2010, Bhatt et al.
2012a), for adult Pelibuey ewes there is little in-
formation relative to the characteristics of carcass
and non-carcass components at different nutritional
levels to prove whether supplementation improves
carcass traits and tissue deposition in this type
of animals. The aim of the present work was to
evaluate the effect of metabolizable energy intake
(MEI) on characteristics of carcass and non-carcass
components of adult Pelibuey ewes under tropical
conditions.

MATERIALS AND METHODS

Study site

The experiment was conducted at the Faculty
of Veterinary Medicine and Animal Science, Univer-
sity of Yucatan, Mexico, located at 20° 45" N, 89°
30" W; 8 masl. Climate in the area is AW (tropical
warm sub-humid with summer rains). The average
annual temperature ranges from 26 to 27.8 °C, and
annual precipitation ranges from 940 to 1 100 mm
(Garcia, 1973).

Animals, diets, management, and experimen-
tal design

Eighteen 3-year-old, non-pregnant and non-
lactating Pelibuey ewes with similar body weight
(BW) of 37.6 + 4.0 kg and body condition score
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(BCS) of 2.5 £ 0.20 were randomly assigned to
three groups of six ewes each in a completely ran-
domized design. The ewes were individually housed
in metabolic crates, and were fed at three levels
of metabolizable energy intake (MEI): Low (L),
Medium (M) and High (H) for 65 d, to assess
changes in BW and BCS. MEI was: 0.247, 0.472
and 0.532 MJ/ kgBWO'75/d for L, M and H levels,
respectively. Feed offered was adjusted every 15
d based on ewe BW. The feeding levels were es-
tablished as proportions of metabolizable energy
requirement (MER) for maintenance (ME,,, 0.426
MJ/kg BWO7/d, AFRC, 1993). The diet con-
sisted of fresh, chopped Taiwan grass (Pennisetum
purpureum) using only the grass stems in order to
reduce variation in nutrient composition throughout
the experimental phase. Grass (dry matter (DM):
283 g/kg fresh matter; crude protein (CP): 31 g/kg
DM; neutral detergent fiber (NDF): 693 g/kg DM
and acid detergent fiber (ADF): 470 g/kg DM)
was offered in equal portions at 0800 and 1500 h,
supplying 44 g DM/kg BW? -7 /d for all treatments,
and a concentrate based on velvet bean (grain and
pods: Mucuna pruriens), ground corn and cane
molasses (DM: 900 g/kg FM; CP: 141 g/kg DM;
NDF: 425 g/kg DM and ADF: 180 g/kg DM) at a
rate of 0, 16 and 32 g DM/kg BW?-™/d for treat-
ments L, M and H, respectively. The amount of
feed offered was adjusted every 15 d based on ewe
BW. Ten grams of a commercial mineral mixture
were given daily to each animal. The composition
of the diet and intakes of DM, organic matter and
MEI is described in greater detail in Chay-Canul et
al. (2011).

Slaughter procedures and carcass measure-
ments

At the end of the experimental phase, the
animals were slaughtered. Before slaughter, shrunk
body weight (SBW) was recorded after feed and wa-
ter were withdrawn for 24 h. Ewes were slaughtered
humanely following the Mexican Official Norms
(NOM-08-ZOO, NOM-09-ZOO and NOM-033-
Z0O0) established for slaughter and processing of
meat animals. Gastrointestinal tract (GIT) con-
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tent was recorded as the difference in weight of
the GIT before and after emptying and flushing
with running water. Empty body weight (EBW)
was computed as the difference between SBW at
slaughter and GIT contents. The data recorded at
slaughter included the weight of internal organs and
hot carcass weight (HCW). Internal fat (IF, internal
adipose tissue) was dissected, weighed and grouped
as pelvic (around kidneys and pelvic region) and
omental and mesenteric fat (surrounding the di-
gestive tract). Subsequently, carcasses were then
split at the dorsal midline into two equal halves and
weighed. The carcass was then chilled at 6°C for
24 h, after which the cold carcass weight (CCW)
was recorded, and the left half-carcasses were di-
vided into five cuts: leg (included posterior arm),
shoulder (included anterior arm), rib/flank, loin and
neck (Furusho-Garcia et al.  2004), which were
weighed separately. Each cut was then completely
dissected into subcutaneous and intermuscular fat
(carcass fat, CF), muscle, and bone. Dissected
tissues of the left carcass were adjusted as whole
carcass. Other variables obtained were as follows:
hot carcass dressing (HCD%=(HCW/SBW)x100),
cold carcass dressing (CCD%=(CCW/SBW)x100),
and true dressing (TD%= (HCW/EBW)x100) as
described by Santos-Cabral et al (2013).

Statistical analyses

At the end of the experiment, one ewe from
treatment L and another from treatment H were
removed from the experiment because of illness and
their data were not included in the analysis. Data
on body and carcass composition were analysed
as a completely randomized design using analysis
of variance and the Tukey test when significant
differences among treatments were detected. Sta-
tistical tests were carried out with PROC GLM of
SAS (SAS, 2002).

RESULTS
The characteristics of carcass and non-carcass
components of adult Pelibuey ewes subjected to

three levels of MEI are presented in Tables 1 and 3,
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Table 1. Carcass characteristics of adult Pelibuey ewes fed three levels of metabolizable

energy intake.

Ruiz-Ramos et al.

Carcass components of Pelibuey ewes

Low Medium Hihg v P value

(n=5) (n=6) (n=5)
SBW (kg) 30.9 34.8 40.4 3.81 0.0937
EBW (kg) 23.3a 27.2a 323b  10.65 0.0013
Hot carcass weight (HCW), (kg) 12.4a 14.8ab 175b  11.91 0.0022
Cold carcass weight (CCW), (kg) 11.2a 143ab  17.0b 13.34  0.0030
Hot carcass dressing (HCD) 41.7a 42.6ab  43.2b  3.99 0.0261
Cold carcass dressing (CCD) 37.8 41.1 41.9 6.54 0.0811
True dressing (TD) 53.13 55.4 54.04 4.09 0.5710
Cuts of half-carcass (kg)
Neck 0.42a 0.49ab 0.65b  19.75 0.0128
Shoulder 1.14a 1.32ab 1.54b  13.95 0.0335
Rib/flank 1.50a 2.09b 2.56c 12.65 0.0002
Loin 0.40a 0.61b 0.82c 17.39 0.0002
Leg 2.24a 2.76ab 3.14b 12.85 0.0127
Proportions (% half carcass)
Neck 7.1 6.8 75 15.98 0.5160
Shoulder 20.1b 18.2a 17.8a 4.53 0.0013
Rib/flank 26.5a 28.9b 29.6b 4.88 0.0125
Loin 7.1a 8.4ab 9.5b 12.87 0.0069
Leg 39.5b 38.2ab 36.2a 4.57 0.0230

3(7):21-81,2016

a—¢ Means with a different superscript letter in a row differ (P<0.05). CV: coefficient

of variation (%).

and the carcass commercial cuts and their tissues
in Table 2.

Carcass characteristics

In this study, it was found that the EBW was
different (p < 0.05) among feeding groups and the
HCW, CCW and HCD were greater for the H group,
relative to the L group (p < 0.05), but they were
not different from those of the M group. The CCD
and TD were similar in feeding groups (Table 1).
The rib/flank and loin weights were different among
treatments (p < 0.05), although the neck, shoul-
der and leg weights of group H were higher than
those of group L (p < 0.05), and M was similar
to both groups (Table 1). For the proportion of
each cut of the dissected left half-carcass, it can
be observed that the proportion of neck was similar
among groups, and that of shoulder and leg were
greater for L (p < 0.05) than for M and H. The
rib/flank and loin were smaller for L (p < 0.05),
and the M and H groups were similar (Table 1).

Carcass tissues
The carcass tissues of the ewes are shown in

Table 2. Muscle weight was greater for groups H
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and M than for group L (p < 0.05). Carcass fat
weight was different among groups (p < 0.05), but
bone weight was not (p > 0.05). The proportion of
muscle in the carcass was lower in group L than in
group M; however, the H group did not differ (p >
0.05). For bone in the carcass, L was different from
H and M groups (p < 0.05). Proportion of carcass
fat was different (p < 0.05) among groups.

No differences among feeding groups were
found for the percentages of muscle in any of the
cuts (p > 0.05). Percentages of fat in neck, rib-
flank and leg were lower in group L (p < 0.05). For
the shoulder and loin, percentages of muscle and fat
were similar among groups (p > 0.05). Percentages
of bone in shoulder, rib/flank, loin and leg in the L
group were greater than that in H, and M was not
different from L or H (Table 2).

Non-carcass components

Regarding non-carcass components (Table
3), weights of empty rumen, liver, lungs and tra-
chea and kidneys were greater in the H group than
in L (p < 0.05); however, those of the M group
were not different from either. Weights of empty
intestines, heart and spleen were not different (p
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Table 2. Carcass tissues of the carcass of Pelibuey ewes fed three levels of metabolizable

energy intake.

Tissues in carcass Low Medium Hihg Ccv P value
(n=5) (n=6) (n=5) (%)
Carcass muscle (kg) 7.17a 9.13b 10.68b 0.139  0.0006
Carcass fat (kg) 0.81a 1.47b 2.17c  0.046  0.0002
Carcass bone (kg) 3.82 3.79 422 0.044 0.0756
Proportions in the carcass
Muscle 61.2a 63.4b 62.5ab  0.391  0.0440
Fat 6.6a 10.3b 12.4c  0.367 0.0001
Bone 32.3b 26.3a 25.1a 0.501 0.0010
Proportions in each component
Neck
Muscle 54.3 53.5 52.2 11.21  0.8572
Fat 7.2a 14.2b 11.6ab 33.62  0.0275
Bone 38.8 322 36.3 19.25  0.3063
Shoulder
Muscle 64.4 66.9 69.2 4.55 0.0752
Fat 7.3 7.9 8.8 26.35  0.5637
Bone 28.4b 25.1ab 22.0a 9.73 0.0039
Rib/flank
Muscle 52.1 55.2 53.5 5.14 0.2329
Fat 6.6a 10.0ab 143b 27.88 0.0018
Bone 41.4b 34.9a 32.1a 8.91 0.0015
Loin
Muscle 48.5 58.5 53.3 16.61  0.2744
Fat 17.7 20.0 29.2 33.24 0.1111
Bone 33.8b 21.5a 17.4a 2140 0.0021
Leg
Muscle 67.7 70.6 71.2 3.63 0.1137
Fat 4.8a 8.4b 9.4b 19.59  0.0012
Bone 27.6b 21.0a 19.3a 7.79  <.0001

@~¢ Means with a different superscript letter in

of variation (%).

> 0.05) among feeding groups. Weights of blood,
head and paws were similar among feeding groups
(p > 0.05). Nonetheless, weights of skin and inter-
nal fat were greater in H than in L (p < 0.05).

DISCUSSION

Characteristics and carcass yield

The EBW was different among feeding groups
of Pelibuey ewes. The EBW obtained in the present
study was similar to that obtained by Martinez et al.
(1987) in adult Pelibuey ewes. This increased with
level of feeding, similar to that found for Lacaune
ewes receiving 30 to 60 % of MER (Bocquier and
Chilliard, 1994) and to that reported for dry Bar-

a row differ (P<0.05). CV: coefficient

barine ewes, receiving 20 to 40 % of MER (Atti et
al. 2000) as well as to what has been described for
growing sheep maintained at three levels of feeding
(Mahouachi and Atti, 2005). However, EBW ex-
pressed as % SBW was similar among feeding
groups. Chay-Canul et al (2014) in Pelibuey ewes at
different physiological states reported that the EBW
represented 81 % of SBW. Nonetheless, a rising
trend can be observed as level of feeding increases,
as has been reported for growing sheep (Mahouachi
and Atti, 2005). Nonetheless, Martins et al 2014)
reported that the EBW was affected by feeding level
in indigenous goats.

Weights of the cuts and their percentages of
the dissected carcass for sheep of the L group in our
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Table 3. Non-carcass components of adult Pelibuey ewes fed three levels of

metabolizable energy intake.

Ruiz-Ramos et al.

Carcass components of Pelibuey ewes

Low Medium  Hihg cv P value
(n=5) (n=6) (n=b5)
Organs (kg)
Empty Rumen 1.09 1.33 1.45 14.15 0.0428
Empty Intestines 0.77 0.84 092 17.85 0.4725
Liver 0.32 0.39 046 12.89  0.0027
Heart 0.17 0.18 0.19 16.15 0.5119
Lungs and trachea  0.49 0.54 0.66 17.01 0.0437
Kidneys 0.07 0.08 0.09 11.58  0.0059
Spleen 0.05 0.06 0.07 2595 0.1157
Offals (kg)
Blood 1.19 1.23 1.47  21.19 0.2354
Head 2.93 2.23 2.23 8.40 0.6348
Skin 1.95 2.24a 279 1231 0.0015
Paws 0.79 0.75 079 11.86 0.6230
Internal fat 0.80a 1.95b 3.35c 2442 <.0001

%~¢ Means with a different superscript letter in a row differ (p < 0.05).
CV: coefficient of variation (%).

study were similar to those reported by Martinez et
al. (1987) but lower than the weights of groups M
and H. Similarly, percentages of leg, shoulder and
neck relative to weight of the carcass were simi-
lar to those reported by Pelegrini et al. (2008)
in adult ewes.

Carcass weight of the ewes increased with
level of feeding because the animals were adults in
their reproductive stage with a body condition of
2.5, allowing expression of energy level in weight and
carcass composition. This agrees with reports by
other authors (Atti et al. 2000, Mahouachi and Atti,
2005). Also, Martins et al (2014) reported that
HCW and CCW carcass weight increased for ad li-
bitum fed indigenous goats compared with restricted
animals (25 or 50 % of ad libitum).

The HCD of Pelibuey ewes in this study was
similar to that reported for culled adult Santa Ines
ewes, a hair sheep (40-45 %, Pinheiro et al. 2009).
Nonetheless, in culled Ideal and Texel ewes, average
HCD was 45 % (Pelegrini et al. 2008), slightly
higher than those recorded in this work; however,
these breeds are specialized in meat production and
for many years have been selected for high weight
gain, whereas tropical breeds are generally rustic
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breeds adapted to difficult climate conditions and
nutritional stress (Rubio et al. 2004). Moreover,
in Peligrini’s (2008a) study ewes were not subjected
to nutritional stress. In this respect, it has been re-
ported that carcass yield is lower in underfed animals
(Atti et al. 2000). The data obtained in the present
study regarding HCD and CCD were comparable
with data reported for adult Santa Iné&s hair ewes
(Constantino et al. 2014). Also, the results of the
current study were similar to those obtained by Mar-
tins et al (2014) in indigenous goats fed different
feeding levels; they reported that HCD was superior
in the animals fed at ad libitum level. The difference
between feeding levels of the current study may be
attributed to higher feed intake and consequently
greater nutrient availability to promote weight gain
at the H level (Chay-Canul et al 2011, Martins et
al 2014, Souza-Rodrigues et al. 2014)).

Average HCD values recorded in this work
were greater than those recorded previously in adult
Pelibuey ewes (Martinez et al. 1987). Atti et al.
(2000) and Aziz et al. (1993) reported that car-
cass yield was low when animals were underfed; this
was due to the increase in the proportions of offals
and also to mobilization of fat in underfed animals
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(Azziz et al. 1993b, Atti et al. 2000). Furthermore,
Yafiez et al. (2007) state that true, or biological,
yield more accurately describes development of parts
that comprise live weight; this parameter, however,
is untraceable under production conditions, and it is
thus limited only to research. In our study the TD
was similar among feeding groups.

In Malpura ewes, Bhatt et al. (2013) reported
that the HCD increased as the level of rumen bypass
fat supplementation increased. The values reported
by these authors ranged from 47.7 to 52.4 %, which
are superior to those recorded in the current study.
With respect to TD, they also stated that the values
ranged from 55.2 to 59.4 %; these values are similar
to those of our study. Partida et al. (2009), when
evaluating pure Pelibuey ewes, found an HCD of
51.6 % and a TD of 56.4 %. Bhatt et al. (2012a)
reported that the level and period of supplementa-
tion in Malpura adult ewes did not improve HCD,
reporting mean value of 40 %. Nonetheless, TD
improved in the groups supplemented for 90 d. The
values obtained by these authors are comparable to
those obtained in the current study. On the other
hand, Bhatt et al. (2012b) reported that the HCD
was higher in concentrate fed groups, with a mean
value of 48.6 % in animals consuming 223 to 810
g/d of concentrate; these values are higher than
those obtained in this study. Also, Bhatt et al.
(2012b) observed significant improvement in car-
cass attributes of cull ewes after supplementation
with high concentrate (2.5 % of BW) feeding. On
the other hand, Wang et al (2014) reported that
crude protein and digestible energy levels in the diet
had no effect on carcass characteristics of Hainan
black goats.

Carcass tissues

Values for the percentage of muscle in the
carcass of adult Pelibuey ewes reported by Martinez
et al. (1987) were higher than those found in this
work. Likewise, the percentages of bones reported
by these authors were comparable to those of group
L and higher than those of groups H and M. Weight
of fat in the carcass was different among feeding
groups and showed a linear response to MEI, coin-
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ciding with that reported for growing animals given
different levels of feeding (Atti et al. 2003, Atti et
al. 2005). Bone weight was similar among feeding
groups. In this regard, it has been reported that
in growing animals bone weight is not affected by
level of feeding, because bone is an early maturing
tissue, and it is thus more a function of animal age
rather than of the nutritional level to which it is
being subjected (Aziz et al. 1993). Percentage of
muscle of the carcass cuts obtained in the present
work was lower than that reported by Martinez et
al. (1987). However, data from the present study
for the proportion of bones were similar to those
reported by these authors. On the other hand, per-
centage of fat in the leg obtained in the present
study were lower than that reported by Pelegrini
et al. (2008), although percentage of bone in the
present work was higher than that reported by these
authors. Yafiez et al. (2007) found that the propor-
tion of bone increased while proportion of muscle
and fat decreased with feed restriction in kids, which
agrees with the findings of our study. Bhatt et al.
(2013) reported that the percentage of carcass mus-
cle was 56.1 to 59.1 % and varied with the level of
rumen bypass fat supplementation in Malpura ewes.
The bone percentage ranged between 19.9 to 24.4
% and decreased as the level of rumen bypass fat
supplementation was increased. These values are
comparable to the findings of this study. However,
Bhatt et al. (2012b) observed smaller values for
muscle percentage in the carcass of cull ewes, re-
porting mean value of 51 %; this value is smaller
than that obtained in the present study.

It was notable that the muscle: fat ratio was
8.5, 6.2 and 5 for the L, M and H feeding groups,
respectively. This aspect is very important since it
has implications for growth energy efficiency, or in
the case of adult animals, the composition of weight
gain. In the muscle: bone ratio the values obtained
were 1.9, 2.4 and 2.5 for the L, M and H feeding
groups, respectively.

Non-carcass components
In recent years, the use of organs and offals
from slaughter houses for human consumption has
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been re-assessed. There is a relationship between
these residues and carcass yield: the heavier they
are, the lower the carcass yields (Kuss et al. 2007,
Pinheiro et al. 2009). The increase in the weight of
rumen and liver as MEI increased agrees with what
has been reported by other authors in growing sheep
and adult ewes (Yurtman and Coskuntuna 2006).
For organs related to the respiratory system such as
lungs and trachea, Atti et al. (2000) reported there
was no effect of MEI in Barbary ewes. Similarly,
weight of intestines was not affected by MEI; this
agrees with Atti et al. (2000). The same authors
reported that the weights of the heart and spleen
increased with level of intake, a result that differs
from ours since these organs were not affected by
MEI in Pelibuey ewes. Weights of spleen, lungs and
trachea, kidneys and pancreas were similar to those
reported for Pelibuey ewes (Martinez et al. 1987)
and Babarine ewes (Atti et al. 2000). Weight of
the heart was similar to that reported by Martinez
et al. (1987) but slightly lower than that reported
for Barbary ewes (Atti et al. 2000), while weight
of the liver reported by these authors was higher
than that obtained in the present study. Weights
of blood, head and paws were similar among treat-
ments. However, weights of skin and internal fat
were greater for treatment H with respect to L.
Weight of the head was greater than that re-
ported by Martinez et al. (1987) for adult Pelibuey
ewes with weights similar to those of the ewes used
in our work. Moreover, this same parameter was
similar to that reported for underfed Barbary ewes
(Atti et al. 2000). Weight of paws and head was
unaffected by level of intake, which agrees with
data presented by other researchers (Mahouachi and
Atti, 2005), who reported that components with a
high proportion of bone and low metabolic activity
(head and paws) showed little variation when ani-
mals were subjected to different levels of feeding.
However, Atti et al. (2000) found in adult sheep
that offals high in bone content (paws and head)

LITERATURE CITED

Ruiz-Ramos et al.
Carcass components of Pelibuey ewes
3(7):21-31,2016

had reduced ash content, which suggests that pro-
longed underfeeding (160 d) of adult animals can
mobilize bone tissue, contrasting with what happens
in growing animals (Aziz et al. 1993, Atti et al.
2005). Similarly, weight of skin in the present work
increased with MEI, which is similar to what has
been reported in adult ewes and growing sheep (Ma-
houachi and Atti 2005). This is due to the fact that
the skin is considered an organ with high metabolic
activity, which is closely related to blood flow, which
in turn is related to the level of feed intake (Ma-
houachi and Atti 2005). However, Atti et al. (2000)
reported that the weight of most non-carcass com-
ponents (offals) depends more on weight at slaugh-
ter than on the level of feed intake or chemical com-
position of the ration.

Working with goats, Martins et al (2014) re-
ported that the weights of non-carcass components,
organs, and viscera were higher for animals fed ad
libitum, compared with the animals fed at 25 and
50 % of restriction. These authors concluded that
the high dry matter intake could have led to further
development of the stomach and liver to digest and
metabolize greater amounts of feed and nutrients in
animals with high feed availability. Further studies
should focus on determining the optimum level of
supplementation so that producers can obtain the
greatest economic benefits and identifying which
carcass quality characteristics of cull animals should
be improved in order to provide a quality product
for human consumption.

CONCLUSIONS

A high level of metabolizable energy intake
improves commercial dressing percentage due to in-
creased lean meat and fat deposition with a lower
proportion of bone in the carcass of adult Pelibuey
ewes. Therefore, short periods of feeding can in-
crease body weight and raise the condition score of
adult ewes in order to fetch a better market price.

AFRC (1993) Technical Committee on Responses to Nutrients. Energy and Protein Requirements of Rumi-

nants. CAB International, Wallingford, UK. 160p.

www.ujat.mz/era

28



CosisTEMAS Ruiz-Ramos et al.
S uRsos Carcass components of Pelibuey ewes
ROPECUARIOS 3(7):21-31,2016

Atti N, Noziére P, Doreau M, Kayouli C, Bocquier F (2000) Effects of underfeeding and refeeding on offals
weight in the Barbary ewes. Small Ruminant Research 38: 37- 43.

Atti N, Rouissi H, Mahouachi M (2005) Effects of restricted feeding and re-feeding of Barbarine lambs:
carcass composition and fatty acid composition. Animal Science 81: 313-318.

Aziz NN, Murray DM, Ball RA (1993) The effect of live weight gain and live weight loss on body composition
of Merino wethers: dissected muscle, fat and bone. Journal of Animal Science 70: 1819-1828.

Bhatt RS, Sahoo A, Shinde AK, Karim SA (2013) Change in body condition and carcass characteristics of
cull ewes fed diets supplemented with rumen bypass fat. Livestock Science 157: 132-140.

Bhatt RS, Soren NM, Sahoo A, Karim SA (2012a) Level and period of realimentation to assess improvement
in body condition and carcass quality in cull ewes. Tropical Animal Health and Production 45: 167-176.

Bhatt RS, Soren NM, Sahoo A, Karim SA (2012b) Re-alimentation strategy to manoeuvre body condition
and carcass characteristics in cull ewes. Animal 6: 61-69.

Bocquier F, Chilliard Y (1994) Effects of severe undernutrition on body weight and fat tissue changes in dry
Lacaune ewes. Annales of Zootechnia 43: 300.

Chay-Canul AJ, Ayala-Burgos AJ, Ka-Vera JC, Magafia-Monforte JG, Ferrell CL (2011) Metabolizable energy
intake and changes in body weight and body condition of Pelibuey ewes fed three levels of roughage
diets under tropical conditions. Tropical and Subtropical Agroecosystems 14: 777-786.

Chay-Canul AJ, Espinoza-Hernandez JC, Ayala-Burgos AJ, Magafia-Monforte JG, Aguilar-Pérez CF, Chizzotti

ML, et al. (2014) Relationship of empty body weight with shrunken body weight and carcass weights
in adult Pelibuey ewes at different physiological states. Small Ruminant Research 117: 10-14.

Constantino C, Ribeiro ELA, Bridi AM, Tarsitano MA, de Castro FAB, Janior FF, et al. (2014) Performance,
carcass and meat quality of ewes supplemented with magnesium oxide. Revista Brasileira de Zootecnia
43. 27-35.

Furusho-Garcia, IF, Perez JRO, Bonagurio S, Lima AL, Quintdo FA (2004) Estudo dos cortes da carcaca de

cordeiros santa inés puros e cruzas Santa Inés com Texel, lle de France e Bergamacia. Revista Brasileira
de Zootecnia 33: 453-462.

Garcia E (1973) Modificaciones al sistema de clasificacién climatica de Képpen (Para adaptarlo a las condi-
ciones de la Repiblica Mexicana). Segunda edicién. Instituto de Geografia de la Universidad Nacional
Auténoma de México. México, DF. 246p.

Gonzalez-Gardufio R, Cérdova Pérez C, Torres Hernandez G, Mendoza de Gives P, Arece Garcia J (2011)
Prevalencia de parasitos gastrointestinales en ovinos sacrificados en un rastro de Tabasco, México.
Veterinaria México 42: 125-135.

Kamalzadeh A, Koops WJ, Kiasat A (2009) Effect of qualitative feed restriction on energy metabolism and
nitrogen retention in sheep. South African Journal of Animal Science 39: 30-39.

Kuss F, Restle J, Brondani IL, Pascoal LL, Glasenapp de Menezes LF, Leite DT, et al. (2007) Componentes
externos do corpo e gordura de descarte em vacas mesticas Charolés x Nelore abatidas com diferentes
pesos. Revista Brasileira de Zootecnia 4: 865-873.

Magafia-Monforte JG, Huchin-Cab M, Ake-Lépez JR, Segura-Correa JC (2013) A field study of reproductive
performance and productivity of Pelibuey ewes in Southeastern Mexico. Tropical Animal Health and
Production 45: 1771-1776.

www.ujat.mz/era

29



CosisTEMAS Ruiz-Ramos et al.
S uRsos Carcass components of Pelibuey ewes
ROPECUARIOS 3(7):21-31,2016

Mahgoub O, Lu CD (2004) Influence of various levels of metabolisable energy on chemical composition of
whole carcass and non-carcass portion of goats and sheep. South African Journal of Animal Science
34: 81-84.

Mahouachi M, Atti N (2005) Effects of restricted feeding and re-feeding of Barbarine lambs: intake, growth
and non-carcass components. Animal Science 81: 305-312.

Martinez A, Bores R, Castellanos A (1987) Zoometria y prediccién de la composicién corporal de la borrega
Pelibuey. Técnica Pecuaria en México 25: 72-84.

Martins S R, Chizzotti ML, Yamamoto SM, Rodrigues RTS, Busato KC, Silva TS (2014) Carcass and
non-carcass component yields of crossbred Boer and Brazilian semiarid indigenous goats subjected to
different feeding levels. Tropical Animal Health and Production 46: 647-653

Mendiratta SK, Kondaiah N, Anjaneyulu ASR, Sharma BD (2008) Comparisons of handling practices of
culled sheep meat for production of mutton curry. Asian-Australasian Journal of Animal Science 21:
738-744.

Partida PJA, Brafia VD, Martinez RL (2009) Desempefio productivo y propiedades de la canal en ovinos
Pelibuey y sus cruzas con Suffolk o Dorset. Técnica Pecuaria en México 3: 313-322.

Partida PJA, Rojas LM (2010) Composicién corporal de corderos Pelibuey en funcién de la concentracién
energética de la dieta y del peso al sacrificio. Veterinaria México 41: 117-190.

Pelegrini LF, Pires C, Galvani D, Bolzan A, Silva G (2008) Carcass traits of culling ewes from Texel and
Polwarth breeds submitted to two feeding systems. Revista Brasileira de Zootecnia 37: 2024-2030.

Pinheiro BRS, Jorge AM, Souza HBA (2009) Carcass and non-components of carcass characteristics of
discarded ewes slaughtered at different physiological stages. Revista Brasileira de Zootecnia 38: 1322-
1328.

Rubio MS, Torres N, Gutiérrez J, Méndez RD (2004) Composition and sensory evaluation of lamb carcasses
used for the traditional Mexican lamb dish, "barbacoa”. Meat Science 67: 359-364.

Santos-Cabral I, José Azevédo JAG, Almeida FM, Pereira LGR, Aratjo GGL, Cruz CLS, et al. (2013)
Performance and characteristics of carcass and non-carcass components of lambs fed peach-palm by-
product. Tropical Animal Health and Production 45: 1737-1743.

SAS (2002) Institute Inc., SAS/STAT. Software, Ver. 9.00, Cary, NC27512-8000. USA.

SIAP, SAGARPA (2014) Resumen de la produccién nacional y precios de carne y leche. Disponible http://www.siap.gob.mx
Date consulted: april 20, 2014

Souza-Rodrigues RT, Chizzotti ML, Rodrigues-Martins S, Avila-Queiroz MA, Costa-Busato K (2014) Di-
gestibility, ingestive behaviour and performance of non-descript breed hair lambs of different sexual
classes subjected to feed restriction. Journal of Animal and Feed Sciences 23:117-123.

Wang D, Luli Zhou, Zhou H, Hou G, Li M, Shi L et al. (2014) Effects of nutrition level of concentrate-based
diets on growth performance and carcass characteristics of Hainan black goats. Tropical Animal Health
and Production 46: 783-788

Yafiez EA, Resende KT, Ferreira ACD, Medeiros AN, Sobrinho AGS, B. Artoni SM (2007) Effects of feed
restriction on yield, retail cuts and tissue composition of carcass of Saanen kids. Revista Brasileira de
Zootecnia 36: 666-673.

www.ujat.mz/era

30



CosisTEMAS Ruiz-Ramos et al.
S uRsos Carcass components of Pelibuey ewes
ROPECUARIOS 3(7):21-31,2016

Yurtman 1Y, Coskuntuna L (2006) Effect of changes in protein intake under energy restricted conditions on
fattening performance and various organ weights in lambs. Journal of Applied Science 6: 706-709.

www.ujat.mz/era

31






