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ABSTRACT: The aim of this study was to evaluate the effect of replacing soybean meal by urea in the diet of housed Saanen
young goats on performance, carcass and meat characteristics. Eighteen Saanen young males were used, with an initial average
weight of 21.68 £ 0.83 kg for the treatment with soybean meal and 20.89 £ 0.61 kg for the treatment with urea, distributed in a
completely randomized design. The total weight gain and the slaughter weight, as well as the carcass and commercial cuts yield
were not altered by the replacement of soybean meal with urea (p > 0.05). However, there was less fasting weight loss in the diet
containing urea (p = 0.01). The meat quality characteristics were also not changed by the total substitution of soybean meal for
urea (p > 0.05). The replacement of soybean meal with urea does not compromise the performance, carcass characteristics and
the meat quality of housed Saanen young goats.
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Efeito da substituicao do farelo de soja pela ureia sobre o desempenho
e caracteristicas da carcaca e qualidade da carne de cabritos Saanen confinados

RESUMO: O objetivo deste estudo foi avaliar o efeito da substituicio do farelo de soja pela ureia na dieta de cabritos Saanen
sobre 0 desempenho, caracteristicas da carcaga e da carne. Foram utilizados 18 machos inteiros, da raga Saanen, com
peso médio inicial de 21,68 + 0,83 kg para o tratamento com farelo de soja e 20,89 £ 0,61 kg para o tratamento com ureia,
distribuidos em delineamento inteiramente casualizado. O ganho de peso total e 0 peso ao abate, assim como o rendimento
de carcaga e dos cortes comerciais ndo foram alterados pela substitui¢do do farelo de soja pela ureia (p > 0.05). Entretanto,
houve menor perda de peso por jejum na dieta contendo ureia (p = 0,01). As caracteristicas de qualidade da carne também
n&o foram alteradas pela substitui¢éo total do farelo de soja por ureia (p > 0.05). A substituicio do farelo de soja pela ureia ndo
compromete 0 desempenho, as caracteristicas da carcaca e a qualidade da carne de cabritos Saanen terminados confinados.

Palavras-chave: cortes comerciais; medidas morfométricas; nitrogénio néo-proteico; rendimento de carcaca; area de olho de
costela
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Effect of replacing soybean meal by urea on performance, carcass characteristics and meat quality of housed Saanen young goats

Introduction

The meat goat production is a relatively new activity in
Brazil and different factors can affect its efficiency, however,
animal feeding is one of the main production costs. In this
context, the use of forage protein supplement, like soybean
meal, increases diet cost on goat production (Mendes et al.,
2010). Therefore, non-protein nitrogen (NPN) sources (NPN),
for instance urea, have been used as an alternative to meet
protein requirements in ruminants (Kawas et al., 2010).

The efficiency on growing male goats provide future bucks
and young slaughtered animals. Moreover, goat meat is a high
biological value food with less fat than beef (Gama et al., 2020).
Considering the male limited contribution on dairy production
systems and the cost of growing male goats, the urea, as an
NPN source, is a viable alternative to enhance financial return
in dairy goat systems. Nevertheless, there is a lack of studies
regarding the feeding urea impacts on performance, carcass
and meat quality in goats. Therefore, our objective was to
evaluate the substitution of soybean meal by urea on diet of
house young male Saanen goats and its effects on performance,
carcass characteristics and meat quality.

Materials and Methods

The study was conducted at the goat production facility at
the Federal Rural University of Rio de Janeiro in Seropédica -
RJ, from January to May. The Committee of Ethics in Animal
Use (CEUA/IZ/UFRRJ) approved the protocols used in this
research under the registration number 0008-06-2018.

Eighteen intact male Saanen goats with 150 days of age
were randomly divided in two groups: control (CG) and urea
(UG). All animals were disbudded, dewormed with levamisole
hydrochloride (3.75 mg/kg) and kept in two collective pens
with 15 m?, respectively.

The experimental design was completely randomized,
with two treatments and nine, replicates in each treatment.
Two isoproteic diets with 12% CP containing 50:50 roughage:
concentrate based on dry matter (DM), composed by 50% DM
of Tifton 85 hay (Cynodon spp.) and 50%DM of concentrate,
without urea in the control group or 1%DM of urea in the urea
group. All concentrate was based on crushed corn, soybean
meal, and minerals following recommendations of National
Research Council (NRC, 2007) to meet requirements for 150
g daily gain (Table 1).

The Tifton hay, crushed corn and the soybean meal
were evaluated for dry matter (DM) and crude protein (CB)
(Detmann et al., 2012) in the Laboratory of Bromatology at
the Department of Pasture and Animal Nutrition - UFRRJ
(UFRRJ/1Z).

The diet was provided twice a day, at 8a.m and 5p.m and
leftover feed was weighted daily using a digital scale, in order
to maintain a 20% leftover feed and estimate dry matter
consumption.

Each animal group was adapted for 14 days to the diet,
respectively. After the adaptation period, all animals were
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Table 1. Composition of experimental diets (%DM).

weighted weekly using a mechanic platform before diet offer
(Acores’, 602 SM model, Cambé-PR). The experimental period
was 121 days and the goats were slaughtered with ages
varying from 263 to 286 days.

For slaughter, the animals were submitted to a 14-hour
fast and slaughter live weight (SLW) was obtained. The
slaughtering followed the Brazilian RIISPOA (Brasil, 2017)
with a stunning by captive dart pistol followed by bleeding,
withdrawal head, leg and tail with skinning and evisceration.

Carcasses were divided by using a hand saw and weighed
to obtain hot carcass weight (HCW). Following this procedure,
carcasses were cooled to 2-4°C for 24 hours and weighted
to obtain cold carcass weight (CCW). The carcass pH was
measured at 30 min of slaughter (pH) and after 24 hours
cooling at 4°C (pH,), by using a digital pHmeter (WTW", Model
300i, Berlin, Germany).

Carcasses were measured using a tape measure, in order
to evaluate: external carcass length (ECL): distance from tail
base to neck base; internal carcass length (ICL): distance from
pubis symphysis to medial point of the internal portion of
first rib; Leg length (LL): distance from perineum to ventral
portion of tarsus; Leg circumference (LC) was obtained in the
middle portion of the hind leg. Additionally, using a measuring
stick other two measures were obtained: Leg thickness (LT):
measured in the middle point of hind leg and Hip width (HW):
the distance between greater trochanters;

The previous measurements were used to calculate carcass
compacity index (CCl) (kg cm™) and leg compacity index (LCl),
by the Equations 1, 2 and 3.

ccr= EEW (1)
ICL

where: CCl = carcass compacity index; CCW = cold carcass
weight and ICL = internal carcass length.

per= W (2)
LL

where: LCI = leg compacity index; HW = hip width and LL = leg
length.
Besides, fast loss weight (FLW) (%) weas calculated.

2/6



Effect of replacing soybean meal by urea on performance, carcass characteristics and meat quality of housed Saanen young goats

(3)

FLW = |:(waef0re fast — LWafter fast )j| .100

LWbefore fast

Regarding the calculation of hot carcass yield (%) (HCY),
cold carcass yield (%) (CCY) and cooling weight loss (%) (CWL),
by the Equations 4, 5 and 6.

HCY (%) = (Is{g—g)loo (4)

where: HCY = hot carcass weight; HCW = hot carcass weight
and SBW = slaughter body weight.

CCY (%)= ((Sjg—zj.loo (5)

where: CCY = cold carcass weight; CCW = cold carcass weight
and SBW = slaughter body weight.

(HCW —CCW)

-100 (6)
HCW

CWL(%)=

where: CWL = cooling weight loss; HCW = hot carcass weight
and CCW = cold carcass weight.

After 24 hours of cooling at 2-4 °C, carcasses were separated
in six cuts: Neck: cut between the last cervical vertebra and
the first thoracic vertebra; Shoulder: cut between the axillary
region and the scapula and humerus; Ribs: cut between the last
cervical vertebra and the first thoracic vertebra, cut between
the last thoracic vertebra and the first lumbar vertebra and
cut the ribs 8 cm from the spine; Braes: cut in a straight line
from the thorax to flank, around 8 cm from the spine; Loin:
cut between the last thoracic vertebra and the first lumbar
vertebra and cut between the last lumbar vertebra and the
first sacral vertebra; Leg: cut between the last lumbar vertebra
and the first sacral vertebra. All the six cuts were weighed and
their individual yields as carcass percentage were calculated.

Posteriorly, in order to evaluate the rib-eye area, a cut
between the 12t and 13" thoracic vertebrae was processed to
expose a transversal section of Longissimus dorsi muscle. Over
this transversal section of L. dorsi was allocated a graduated
transparent sheet to obtain its area (Osério et al., 1998).

The loin cuts from all animals were frozen for physical
measurements of meat quality. After thawing, the loin cuts
were processed for physical analysis of thawing weight loss,
color, cooking weight loss and shear force, in triplicate (Monte
et al., 2007). The physical color analysis was performed using
a spectrophotometer (Hunterlab®, MiniScan EZ model), which
measured the luminosity (%) (L*), red level (a*) and yellow
level (b*).

The cooking lost weight (CLW) (%) was measured using
muscle fragments (3.0 x 4.0 x 2.5 cm), which were weighed
and grilled at 170°C until the center of the meat reached
71°C. After grilling, all meat pieces were cooled to room
temperature and weighed.
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After CLW analysis, the same samples were used to
evaluate shear force (Kgf.cm?). For each meat fragment, a
cylinder fragment with 1.2 cm? of diameter was obtained and,
subsequently, evaluated by the Texture Analyzer (TA-XT plus®)

Statistical analysis was performed using the GraphPad
PRISM 5° software. The data normality was evaluated by
D’Agostino-Pearson test. Differences between treatments
(CG vs UG) were analyzed by t test for parametrical data and
Mann-Whitney for non-parametrical data. The statistical
model is presented in the Equation 7.

Yij=m+Ti +eij (7)

where: Yij = variable value; j = unit; | = treatment (soybean
meal or urea); m = overall mean effect; Ti = treatment effect;
eij = error term of the jth unit receiving ith treatment.

Results and Discussion

The soybean meal substitution by urea on Saanen male
goat feeding did not affect animal performance (p > 0.05)
(Table 2). The control and urea groups reach similar final body
weights of 37.39 + 0.92 kg and 35.42 + 1.87 kg, respectively
(p > 0.05), suggesting that urea can replace soybean meal
without compromising performance. In fact, Saanen goat
breed is considered a big and heavy breed, with bucks
weighing from 70 to 90 kg and young goats with desirable
weight gain, explaining the obtained performance from the
isoproteic diets.

The fasting weight loss was higher in the control group
than in the urea group (CG: 5.08 + 0.61 vs UG: 4.05 + 0.33) (p
< 0.05) (Table 2). Fasting weight is considered one of the most
efficient ways to body weight evaluation, because it avoids
differences of gastrointestinal tract content caused by feed
source and feeding system (Yafiez et al., 2007). Considering
these facts, animals with high level consumption could present
greater pass tax, and, consequently, superior fasting lost (Dias
etal.,, 2011). The current mean results from fasting weight loss
observed are similar to another previous goat study by Safari
et al. (2009).

Carcass characteristics did not differ between treatments
(p > 0.05). Additionally, slaughter weight, hot and cold carcass

Table 2. Performance and carcass characteristics of Saanen
goat fed with diets containing urea replacing soybean meal.

Different letters among columns and same lines mean statistical difference (p < 0.05).
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weights and dressing were also similar between treatments
(p > 0.05) (Table 2). Results of hot and cold carcass dressing in
control and urea group, were related to previous goat study
which observed from 43.3 to 49.0% and from 42.3 to 46.8%,
respectively (Pereira Filho et al., 2008).

Cooling weight loss (CWL) did not differ between diet
treatments (CG: 2.93 + 0.59 vs UG: 3.57 + 0.82) (p > 0.05).
Najafi et al. (2012) observed a cooling weight loss of 2.2% by
feeding goats with diet enriched by oil sources, which was
lower than the results found it this study. Cooling weight loss
is higher in carcass with lower fat cover score and in light
animals carcass weighing less than 35kg (Webb et al., 2005).

The rib-eye area is a muscle development indicative
(Yakan et al.,, 2016). The replacement of soybean meal by
urea did not significantly influence rib-eye area (CG: 12.11 +
0.63 cm?vs UG: 12.67 + 0.41 cm?) and both groups presented
satisfactory results (p > 0.05) (Table 3). Similarly, Grande et al.
(2009) evaluating rib-eye area on Saanen x Boer goats verified
a mean of 13.77 cm?.

We did not observe differences of carcass morphometric
parameters between control and urea groups (p > 0.05).
Bone development measurements, represented by external
and internal carcass lengths and leg length, are direct related
with animal growth rate (Queiroz et al., 2015). As we did
not observe changes for these measurements, urea can be
reasonably used for growing goats without development
impairs. Our results of internal carcass length are related with
a previous study by Yanez et al. (2004), which observed values
from 56.90 to 68.20 cm in Saanen goats.

Additionally, hip width was similar between the two
groups (CG: 13.29 £ 0.14 vs 13.74 £ 0.23) (p > 0.05). In Saanen
goats, this measurement is mainly associated with bone
development and less with muscle growing (Yanez et al.,
2004). Our hip width results were similar to previous studies
that verified values of hip width around 14 cm for Saanen
goats (Yafiez et al. 2004; Bolacali & Kucuk, 2012).

It was not observed differences on leg thickness (CG: 7.64
+ 0.34 vs UG: 7.50 * 0.21) and circumference (CG: 31.11 +
0.64 vs UG: 30.72 + 2.41) (p > 0.05) between control and urea
groups. Although carcass leg measurements are common
in bovine studies, there is a lack of goat studies using these
evaluations.

Table 3. Carcass morphometric measurements of Saanen goat
fed with diets containing urea replacing soybean meal.
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Carcass compacities were similar between the treatments
(CG: 0.13 £ 0.01 vs UG: 0.11 + 0.01 kg cm™) (p > 0.05). It is
worth highlighting that carcass compacity expresses carcass
musculature and Saanen goats presents lower levels.

Leg compacity index is an efficiency parameter of leg meat
proportion. Animals from both groups presents uniform leg
compacity index results (CG: 0.33 + 0.01 vs UG: 0.33 + 0.03)
(p > 0.05) (Table 3). Heavy animals with short legs usually
present superior compacity leg index.

We did not observe differences between treatments for
any of the commercial cuts (neck, shoulder, ribs, braes, loin,
and leg) weights and yields (p > 0.05) (Table 4). The goat
commercial cuts results found in this study are similar to
another goat study, developed by Grande et al. (2003), using
Saanen breed with equivalent age and weight.

The total percentage of shoulder, loin and leg cuts was
around 62.5% of carcass in both treatments and did not differ
between treatments (p > 0.05) (Table 4). The shoulder and
leg were the heaviest cuts, weighing on average 2.69 kg and
1.70 kg with 33.11% and 20.17% of the carcass, respectively.
Should and leg together usually overcome 50% of carcass and
are the best to predict carcass tissue composition. Moreover,
leg play the major contribution to carcass weight, because of
its superior meat yield.

The ribs cut is highly valued, reaching high market prices.
(Costa et al., 2011). In this study, ribs and leg together
represent an average of about 49% of the carcass weight,
regardless of the treatment. The weights and yields from
carcass cut obtained in this study confirm the carcass quality
of Saanen goat fed with urea.

It was not confirmed a difference between the control
and urea group concerning meat quality characteristics:
luminosity, red level, yellow level, pH, thawing loss, cooking
loss and shear force (p > 0.05) (Table 5). The meat colour
parameters luminosity (L*), red level (a*) and yellow level
(b*) did not express myoglobin changes between both groups.
Higher red level values indicate red tones close to yellow
region and lower red level values indicate red tones close to

Table 4. Weight and yield of carcass cuts of Saanen goat fed
with diets containing urea replacing soybean meal.
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Table 5. Meat quality characteristics of Saanen goat fed with
diets containing urea replacing soybean meal.

gray region (Madruga et al., 2009). Higher superior red (a*)
and yellow (b*) levels, 19.58 and 14.25, were obtained by
Madruga et al. (2003) studying meat quality in Saanen goats.
The yellow level (b*) usually determines the yellow intensity
which is influenced by beta-carotene in muscle fat. Meat
from extensive system animals shows a darker color, because
exercises increase heme pigment concentration in muscle
(Diaz et al., 2002). In the current study, the goats were kept
housed, therefore with less exercises the meat was lighter.
The current results support that replacing soybean meal with
urea did not affect the physical meat quality based on color.

The pH is a relevant factor on muscle transformation to
meat with effect on meat quality. Moreover, the meat acidity
has a direct influence on meat texture and color. Our meat pH
results are related with the range from 5.4 to 5.8 observed by
Marinova et al. (2001) in goat meat.

Representing the meat tenderness, the shear force, did
not differ significantly between treatments (CG: 3.00 + 0.22 vs
UG: 2.76 + 0.09) (p > 0.05). In addition, the cooking loss was
also not influenced by urea on the goat diet (CG: 20.26 + 0.83
vs UG: 18.39 + 0.75) (p > 0.05) with values close to reported
by Salles et al. (2013). As a quality measured, cooking loss is
influenced by meat water retention capacity and is related
to yield meat after preparing for consumption (Monte et al.,
2012). Intense cooking loss is present in inferior quality meat
with lower pH, common in pale, soft and exudative meat (PSE
meat). In the current study, all animals from both treatments,
soybean meal or urea, present desirable meat physical quality
traits.

Conclusion

The total replacement of soybean meal by urea on diets
of housed Saanen young goats does not affect performance,
carcass characteristics and physical meat quality.
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