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Abstract: The objective of this study was to evaluate the subjective, chemical and
sensorial meat characteristics of % Santa Inés (SI) x % No Defined Racial Standard
(NDRS) and - Brazilian Somalis (BS) x %2 No Defined Racial Standard (NDRS) crossbred
lambs, finished in confinement. Sixteen uncastrated male lambs with initial weight of
19.7 + 2.03 kg and approximately 90 days of age. A randomized block design was used,
with blocks represented by the initial weight of each genetic group, with eight animals
per group. There was a higher degree and distribution of marbling, percentage of lipids
and meat color for 72 BS x 72 NDRS lambs. The conjugated linoleic acid profile was higher
for 72 SI x 2 NDRS lambs. Considering the meat quality of the evaluated genetic groups,
Santa Inés crossbred lambs have a better nutritional value for meat, especially taking

into account the production of foods that are beneficial to human health.
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INTRODUCTION

In a competitive meat market, strategic planning
with emphasis on consumer satisfaction and
demand is an important tool that determines
the choice of lamb termination systems. Meat
with better nutritional and sensorial quality
according to some chemical and sensorial
parameters can define consumer preference.
The production of lamb must use adequate
nutrition technology, taking advantage of growth
potential of some breed for weight gain and
crossing systems (Maia et al. 2012). Sheep meat
quality is affected by several factors, and genetic
group is a target factor of several researches
(Monte et al. 2012). Meat breed and their crosses
generally present weight gain and carcass and
meat characteristics superior to those of dual
purpose or wool breed (Ribeiro et al. 2010).

Santa Inés and Brazilian Somalis breeds,
for example, stand out because of their
adaptability to Brazilian Northeastern semiarid
region and ability to produce meat. F1 Lambs
originated from crossing of males of these
genotypes with females from undefined racial
pattern can be an important alternative in
meat production with better physical and
chemical characteristics, since it can exploit the
potential of complementarity, which favors the
conjugation of desirable characteristics of each
genetic group (Barbosa Neto et al. 2010).

It is fundamental, therefore, the adoption
of rational breeding techniques, whose purpose
is to obtain better quality meat to meet the
consumers growing demands (Costa et al. 2011).
Therefore, to evaluate the parameters that
indicate meat quality of crossbred 2 Santa Inés
x %2 No defined racial standard and 2 Brazilian
Somalis x %2 No defined racial standard, it
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is possible to predict the degree of meat
satisfaction and acceptability by consumers,
favoring its commercialization.

Therefore, defining the breed or crosses
better suited to the production of quality meat,
knowing the techniques required for each type
of production, are crucial issues for obtaining
attractive products with higher added value
and leading to generation of more profitable
production systems, especially in semi-arid
regions.

To clarify these existent questions, the
objective of this study was to evaluate the meat
quality of crossbred 2 Santa Inés x 72 No defined
racial standard and 2 Brazilian Somalis x %2 No
defined racial standard, finished in confinement
in the northeastern semi-arid region.

MATERIALS AND METHODS

This study complied with the norms of the
Committee of Ethics for Animal Use (CEUA) from
State University Vale do Acarad.

The experiment was carried out at Fazenda
Santa Rita, a property of Embrapa Goats
and Sheep, in Sobral, Ceara, Brazil. Sixteen
uncastrated male lambs with initial body weight
of 19.7 + 2.03 kg and approximately 90 days old
were used. A randomized complete block design
was used, with four blocks defined according
to initial body weight of the genetic groups, 2
Santa Inés (SI) x 4 No Defined Racial Standard
(NDRS) and ' Brazilian Somalis (BS) x NDRS,
with two replicates per block. The animals were
ear tagged, dewormed and confined in collective
stalls with mineralized salt and water available
“ad libitum”.

Lambs were weighed every 14 days to adjust
feed supply with a prediction of 12% of leftovers
based on natural matter. The diet was composed
of sorghum silage, wheat bran, soybean meal

FINISHED LAMBS IN CONFINEMENT

and limestone (Table 1), formulated according to
NRC (2007) for lambs weighing 19.7 + 2.0 kg and
a daily weight gain of 150 g, and provided in two
daily meals at 7 a.m. and 3 p.m. Leftovers were
weighed daily in the morning.

Chemical-bromatological analysis of foods
provided to the lambs were carried out at the
Animal Nutrition Laboratory of Embrapa Goats
and Sheep in Sobral, Ceara, Brazil. Analyzes of
dry matter (DM, method 930.15), ash (method
942.05), crude protein (CP, method 968.06)
were performed according to Association of
Official Analytical Chemists (AOAC 2012). Neutral
detergent fiber (NDF), acid detergent fiber (ADF)
and lignin (LIG) were determined according
to Van Soest et al. (1991). The total digestible
nutrients were determined accordingto Cappelle
et al. (2001).

The animals were slaughtered at the end
of 57-day confinement period. At the slaughter,
the animals were mechanically desensitized
in the atlanto-occipital region, followed by
bleeding and sectioning the jugular vein and
carotid artery. After cooling at 4°C for 24 hours
in a cold chamber, their carcasses were divided
longitudinally in the middle. In the left half
carcass was made a cross section between 12"
and 13" ribs for removal of Longissimus dorsi
muscle.

Subsequently, a subjective evaluation of
meatwas performed: fat marbling (1= nonexistent
up to 5= excessive), distribution of marbled fat
(1= ununiform to 3= uniform), fat texture (1 = very
coarse up to 3 = slightly coarse), meat texture (1
= very thick up to 4 = thin) and meat color (1 =
light pink up to 5 = dark red) according to Cezar
& Sousa (2007).

A section of Longissimus dorsi muscle was
removed and frozen for further analysis. Part
of the samples was used for determination
of centesimal composition and profile of fatty
acids and another one for sensorial evaluation.
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Table I. Centesimal and chemical composition of experimental total diet and chemical composition of

experimental total diet ingredients.

Centesimal composition (%)

Sorghum silage 482

Soybean meal 289

Wheat bran 211

Calcareous 1.8

Chemical composition (% of dry matter)
Nutrients Sorghum silage Soybean meal | Wheat bran Calcareous Total Diet

Dry Matter 92.3 89.7 92.2 100.0 91.7
Ashes 17.7 7] 52 100.0 13.5
Crude Protein 6.4 52.8 19.3 - 224
Ether extract 2.3 2.5 37 - 2.6
Neutral detergent fiber 61.7 13.0 389 - 5.7
Acid detergent fiber 36.9 6.4 1.5 - 221
Lignin 4.6 0.5 3.8 - 32
Total digestible nutrients' 641 56.1 53.0 - 67.2

"Total digestible nutrients estimated according to Cappelle et al. (2001) (TDN=91.0246 - 0.571588 * (neutral detergent fiber).

Humidity (method No. 930.15), mineral
matter (method No. 942.05) and protein (method
No. 968.06) were determined according to AOAC
(2012). Lipids were quantified according to Folch
et al. (1957). Fatty acids profile was determined
after extraction of total lipids and follow-up
of esterification and methylation processes
according to Bligh & Dyer (1959).

Sensory analysis was carried out at the
Food Analysis Laboratory of the Animal Science
course of Vale do Acaral State University and
counted with the evaluation of 14 trained tasters.
The team was composed of seven men and
seven women, aged between 20 and 30 years.
A qualitative descriptive analysis was adopted,
with three sessions, in which each attribute
was scored as described by Stone et al. (1974),
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using an unstructured scale of nine centimeters,
anchored at the extremities with greater
intensity (9.0) or smaller (1.0), evaluating the
parameters toughness (perception of the force
required for the shear of sample when chewing
the meat), juiciness intensity (perceivable liquid
during chewing of meat), aroma (sensation of
odor released by the sample), color intensity
(visualization of product color in natura),
flavor (taste sensation released by the sample)
and overall appreciation (sum of all sensory
perceptions, expressing the opinion of the
judges on the quality of meat).

Data were submitted to analysis of variance
by GLM procedure of the statistical package SAS
(SAS Institute 2011) at 5% of significance. For the
statistical analysis of sensorial characteristics
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Table Il. Meat subjective characteristics of experimental lambs.

Genotypes
Variables
12 SI x /2 NDRS

Fat marbling’ 21
Distribution of 10
marbled" .
Fat texture’ 2.6
Meat texture' 2.4
Meat color’ 41

3.6

29

25

2.7

4.3

2 BS x /2 NDRS

Test F s.em

<0.01 0.1066

<0.01 0.0625
ns 01949
ns 01236
ns 0.0843

A
s.e.m = standard error of the mean. "Fat marbling scores (1= nonexistent up to 5= excessive); Distribution of marbled fat scores
(1= ununiform to 3= uniform); Fat texture scores (1 = very coarse up to 3 = slightly coarse); Meat texture scores (1 = very thick up to

4 = thin); Meat color scores (1 = light pink up to 5 = dark red).

of lamb meat (evaluation scores), Wilcoxon non-
parametric test was used. Test F was considered
for comparison of means.

RESULTS AND DISCUSSION

For the subjective characteristics of meat (Table
I1), genetic group had a significant effect (P
<0.05) on degree and distribution of marbling,
with higher values for lambs %2 BS x %2 NDRS.
As the animals of both genetic groups were fed
the same diet, the differences can be attributed
to physiological behavior in development of
different tissues, suggesting that animals 2
BS x %2 NDRS would reach maturity of carcass
more rapidly than the animals %2 Sl x 72 NDRS,
whereas those animals were slaughtered with
the same confinement time (57 days).

Different breeds have different maturity
ages, resulting in different carcass composition,
cuts and muscles, and nutritional value of meat.
Silva et al. (2000) reported that newborn lambs,
of breeds that reach carcass maturity earlier,

An Acad Bras Cienc (2021) 93(1)

have a proportion of muscles, bones and fat
similar to an animal adult with late maturity.
Breeds that reach carcass maturity earlier, such
as Brazilian Somalis, tend to originate carcasses
with greater fat deposition in meat, since they
reach a physiological maturity, faster than late
breed such as Santa Inés, for example (Silva et
al.2000). This is corroborated by Butterfield et al.
(1984) that maturity, early or late, are terms used
to indicate fat accumulation in carcass, thus,
an animal with characteristic of early maturity,
when slaughtered later, tends to accumulate
more fat in carcass, because it reaches the
slaughter weight earlier.

According to Cartaxo et al. (2011), the
genotype is a determinant factor in the carcass
marmorization values. Also, it is important to
emphasize that animals of the Brazilian Somalis
breed are characterized by accumulating fat
reserves in the croup and at base of tail. These
factors may also have contributed to higher
values of marbling grade and distribution
verified in lambs 2 BS x 2 NDRS (Table II).
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Table Illl. Chemical composition of meat from experimental lambs.

Genotypes
Variables Test F s.e.m”
/2 SI X /2 NDRS /2 BS X /2 NDRS
Humidity (g/100g) 74.6 745 ns 0.2316
Mineral Matter (g/100g) 45 45 ns 0.0457
Protein (g/100g) 254 255 ns 0.2319
Lipids (g/100g) 12 2.0 0.01* 01017

“s.e.m= standard error of the mean.

The mean for the loin color in this study
was 3.44, similar between the two genetic
groups evaluated (P> 0.05). This value ranks the
meat between light red and red (3 to 4 points).
Hopkins et al. (2007) stated that this intensity
of color may favor the marketing of meat, since
it indicates that it comes from young animals,
more preferably by consumers.

From subjective values of fat and meat,
typification is an important tool to indicate or
predict quality of meat coming from the carcass
(Hopkins et al. 2007). Visual Aspects such as
color and texture relate to softness as well as
marbling is related to juiciness and softness as
well. The typification predictells quality of edible
portion (Cezar & Sousa 2007).

Regarding meat centesimal composition
(Table I11), genotype promoted differences only
in lipid content (P<0.05), observing a higher
value for animals %2 BS x 2 NDRS. According
to Moreno et al. (2011), genetic group has great
influence on meat lipid content. The influence of
genotype on meat chemical composition is more
evident when comparing early to late breeds,
since early genetic groups have more lipids, less
moisture and protein than late animals (Moreno
et al. 2011).

Osorio etal. (2013) commented that finishing
maturity has a direct effect on meat nutrient
composition, notably on the percentage of lipids.
Percentage of meat lipids observed in this study
was 1.2 for animals 2 SI x 2 NDRS and 2.0 for 2
BS x 2 NDRS (Table Il1). Based on these results,
itis possible to classify as lean meat (fewer than
5% of lipids), according to Ledo et al. (2011).

The values of moisture, mineral matter,
proteins and lipids are within acceptable limits
for lamb meat, since the chemical composition
of sheep meat presents average values of 75%
moisture, 11% of mineral matter, 23% protein
and 4% fat (Monte et al. 2012).

Concerning fatty acid profile, 14 different
fatty acids were found in the meat of both
evaluated genetic groups (Table 1V). Among the
identified fatty acids, seven are saturated, three
monounsaturated and four polyunsaturated.
Thus, it was verified that the highest proportions
were palmitic, oleic, stearic, myristic and linoleic
acids, respectively. According to Arruda et al.
(2012), these are the fatty acids regularly found
in sheep’s meat.

Significant differences were found for
conjugated linoleic acid (CLA - C18:2 9¢, 11t), in
which a higher value was observed for animals
2 S| x 2 NDRS (Table 1V). This result can be
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Table IV. Percentual composition of fatty acids of experimental lamb meat.

Fatty acids (%) Genotypes Test F s.em”
2SI x /2 NDRS 2 BS x /2 NDRS
Saturated (AGS) 54.78 55.98 ns 11625
C10:0 capric 0.51 0.58 ns 0.03%4
C12:0 Lauric 0.93 0.67 ns 01551
C14:0 Myristic 6.00 5.87 ns 0.3608
C15:0 Pentadecyl 0.71 0.58 ns 0.0482
C16:0 Palmitic 32.60 34.70 ns 0.6767
C17:0 Heptadecanoic 1.03 0.95 ns 0.0448
C18:0 Stearic 12.99 12.63 ns 0.2844
Monosaturated 39.05 38.89 ns 0.5403
C14:1 Myristoleic 014 019 ns 0.017
C16:1 Palmitoleic 191 235 ns 01025
C17:1 Heptoanoic 0.51 0.69 ns 0.0420
(181 Oleic 36.48 35.67 ns 0.5243
Polyunsaturated 5.02 3.67 0.04 0.2930
C18:2 Linoleic 3.83 299 ns 0.2886
(18:3 Linolenic 0.42 0.29 ns 0.0314
C18:2c9t11 (CLA) 0.77 0.31 0.04 01034
C20:4 Arachidonic 110 0.83 ns 0.0889

“s.e.m= standard error of the mean.

explained by the influence of genetic groups,
since, according to

De La Torre et al. (2006), the genetic group
may influence the CLA content in ruminant
meat. The isomer cis-9, trans-11, is characterized
as more biologically active compound and
constitutes about 80% of CLA in ruminant meat
(Bolte et al. 2002). Meat from ruminant animals
has the highest amount of CLA compared to
other types of meat, ranging from 0.2 to 2.2%
(Khanal & Olson 2004). Differences in individual
concentrations of fatty acids may occur between
breeds. An early genotype reaches maturity
earlier and consequently has a higher rate of fat
deposition (Maia et al. 2012).

About sensorial analysis, it was verified a
higher intensity of meat color for lambs 2 BS x

2 NDRS (Table V). Thus, according to Gomes et al.
(2011), the genetic factor and the advancement
of the physiological maturity are factors that can
modify meat color by deposition of pigments
in muscular or adipose tissues and increasing
myoglobin concentrations.

The meat color is most important quality
factor that consumer can appreciate at time
of purchase, constituting a basic criterion for
choice (Zeola et al. 2010). Therefore, the meat
of animals 2 BS x 2 NDRS presented a more
appreciated color by the tasters at moment of
sensorial analysis.

Acceptability of meat by consumers can
be altered by fat levels and composition of
fatty acids (Wood et al. 2008). Thus, it is worth
noting that despite the higher fat content of
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Table V. Sensorial attributes of experimental lamb meat.

FINISHED LAMBS IN CONFINEMENT

Genotypes

Variable Test F sem’

2SI x /2 NDRS 2 BS x /2 NDRS
Toughness 3.37 3.21 ns 0.2605
Juiciness 492 512 ns 0.2425
Flavor 5.51 5.68 ns 0.2828
Color 4.85 5.70 0.009 0.3492
Aroma 515 4.92 ns 0.3008
Overall appreciation 5.89 6.06 ns 0.2946

As.e.m = standard error of the mean.

meat the lambs %2 SB x 2 NDRS, there was no
difference in the meat acceptability of both
genetic groups evaluated (Table V). The average
sensory attributes of meat, following the scale
used were: slightly non-existent toughness,
juiciness, flavor, color and moderate aroma. The
overall acceptability was of moderately to highly
acceptable, according to Stone et al. (1974).

The Genetic Group and the production
system have varying effects on products of
animal origin. Thus, the quantification of factors
that may interfere with the lipid composition
and the fatty acid profile of the final product,
may direct the research on the production of
foods that are beneficial to human health
(Pessoa et al. 2016).

CONCLUSIONS

Considering the meat quality of the evaluated
genetic groups, Santa Inés crossbred lambs have
a better nutritional value for meat, especially
taking into account the production of foods that
are beneficial to human health.
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