M eat quality of whiteand natural colored malelambsraised
in the Pampa Biome!

Pablo Rvares Cost&, Jaqueline Schneider Lenfesilson de Mendoné¢aMichelle da Silva Gongalves
Romulo @vares Cost§ Thiago Peegira Meira’

10.1590/0034-737X201764020001

ABSTRACT

Sheep meat quality is influenced by a number of factors either intrinsic (species, breed, sex, and age) or extrinsic
(nutrition, environment, and pre- and post-slaughter handling) to the animal. Hpivesseot known whether wool
fiber color variations within the same breed can influence the instrumental and sensory characteristics of the meat. Thus,
the objective of this study was to investigate the effect of the genetic group on the instrumental and sensory characteristics
of meat of white and natural colored Corriedale lambs. The 29 lambs (13 natural colored and 16 white) used in the
experiments were raised on natural pasture under extensive grazing conditions in the region of the Pampa Biome, Rio
Grande do Sul, Brazil. The animals were slaughtered at average age of 18 months. Meat evaluations were performed on
samples fronfongissimus dorainuscles. The analysis of variance was used to evaluate the effect of the genetic group
and the means were compared by the F test. The instrumental analysis showed that meat of natural colored lambs had
darker red colgrigher 24 h pH, and higher scores for fat cover and texture. Sensory profiling was performed by nine
trained panelists in four sessiol$ie sensory evaluation showed that natural colored lambs had darker red color
higher scores of fat taste and characteristic taste to the species. Despite significant differences in some sensory aspects,
the samples were equally accepted by the panelists. Meat of natural colored Corriedale lambs had different instrumental
and sensory profiles from that of white lambs.

Keywords: Ovis aries sensory analysi$ongissimus dorsilnstrumental analysis.

RESUMO

Qualidadeda carnedecorderosCorriedalebrancosenaturalmentecoloridoscriados
no Bioma Pampa

Fatores intrinsecos (espécie, raga, sexo e idade) e extrinsecos ao animal (nutricdo, ambiente e manejos pré e pos
abate) interferem na qualidade da carne ovina. Contudo, ndo se sabe como varia¢cfes da coloracao das fibras de |a dentr:
de uma mesma raca podem influenciar as caracteristicas instrumentais e sensoriaisfdaioarobjetivou-se com
este trabalho investigar o efeito do grupo genético dos animais sobre as caracteristicas instrumentais e sensoriais da
carne de cordeiros Corriedale naturalmente coloridos e brancos. Foram utilizados 29 animais (13 naturalmente coloridos
e 16 brancos), criados na regiéo do Bioma Pampa, no Rio Grande do Sul, em condi¢des extensivas de pastagem natura
melhorada e abatidos com idade média de 18 mksesaliacbes da carne foram realizadas no musmdissimus
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dorsi.Foi utilizada a analise de variancia para avaliar o efeito do grupo genético e as médias foram comparadas pelo teste
F. Na andlise instrumental a carne de cordeiros naturalmente coloridos apresentou coloragdo mais escura e valores de pH
24 horas, escore de cobertura de gordura e textura mais ele¥amacterizacdo sensorial foi obtida em quatro
sessdes utilizando nove julgadores treinados. Nesta avaliacéo, animais naturalmente coloridos apresentaram coloracao
da carne mais escura, sabor a gordura e sabor caracteristico a espécie maisfglegadds.diferencas significativas

em alguns aspectos sensoriais, as amostras foram igualmente aceitas pelos julgadores. Cordeiros Corriedale natural-
mente coloridos apresentam caracteristicas instrumentais e sensoriais da carne distintas de cordeiros brancos.

Palavraschave: Ovis aries analise sensoridhngissimus dorsianalise intrumental.

INTRODUCTION Several factors interfere in sheep meat quatityd

o . . ... _according to Osdriet al (2013), they can be classified as
Sheep rearing is a profitable alternative for Brazilian g ( ) y

N . . - intrinsic (species, breed, sex and age) and extrinsic
agribusiness, capable of increasing the profitability of far o .
nutrition, environment and pre- and post-slaughter

in several regions because of the increasing demand %{ndling) to the animal. These factors affect the tissue

sheep meat and the adequate conditions for the counéwd biochemical structure of the muscle, acting on the
to expand production.

. ensory and technological attributes of the mezikélira
In Rio Grande do Sul, natural pastures are the mazr,gaL 2())/10) ¢ €

forage resource for sheep farming (Sebrae/Senar/Farsul, : o
Gomeset al (2013) identifies appearance, softness,
2005). The natural pastures of the Pampa Biome, which ( ) PP

tJUlf;:iness and taste as the main factors that influence the
covers the southern half of the state, feed a large part of . . . .
reaction of whether or not to like a particular portion of

the cattle and sheep populations raised extensively duerrtl?aat; these attributes are directly influenced by the

the prgductlve pgtennal of these pastures and great ﬂonsgﬁimals age, sex, breed and feeding system. In this way
diversity (Boldrini, 1997). )
meat sensory evaluation allows us to know the consumer

The sheep herd of the Pampa Biome region is form%jarkets preference and, consequentty establish the

by wool and/or dual purpose breeds, among which

. ) ality of the product that provides a greater degree of
Corriedale sheep are the most representative. Natugéjtiszction P P g g

colored sheep, which may appear in all breeds However few studies characterize the instrumental and

spontaneoushare becoming an alternative of prOdUCtIonsensory attributes of sheep meat in Brazil, and this lack of

and income for the sheep farming as it can add greate o L
Information is more pronounced when considering natural

value to by-products. Thus, the natural colored shee{:‘é’)lored sheep. Thus, the objective of this work was to

production has potential for expansion due to the . . .
) . . Investigate the effect of the sheep genetic group on ins-
increasing demand for natural products, enablin

) . . ! . umental and sensory characteristics of natural colored
sustainable production with low environmental impact.

A number of studies have confirmed the potential o?nd white Corriedale lamb meat.
Corriedales to produce high quality meat in Rio Grande
Sul (Macedcet al., 2000;Azeredoet al, 2005; Osoriaet %ATERIAL ANDMETHODS
al., 2005; Rotat al, 2006; Jardiret al, 2007; Costat al, The experiment was carried out in a private farm in the
2009; Osodri@t al, 2013). Howevethere is little information municipality of Dom Pedrito, in the region of Campanha,
on the influence of the genetic alterations that determifitio Grande do Sul, located between the coordinates
the appearance of dark pigmented wool fibers in Corriedal@g°15'28"and 31°49°'12" south latitude and 53°28'08"and
(Rotaet al,, 2007; Costat al, 2009; Osoériet al, 2009) on  53°31"58" west longitude, in natural pastures of the Pampa
meat quality Biome.A total of 29 Corriedale lambs from two genetic
The last decade was characterized by importagtoups [13 natural colored (NC) and 16 white (WH)] with
changes in the eating habits of meat consumers (Hoffmawerage age of 18 months were used in the experiment.
etal, 2003)According to Costat al (2008), the demand The lambs used in the study came from the mating of
for healthier foods and higher quality products drove pa@orriedale sheep in the respective groups, that is, white
of the market to consume meats with better nutritional at@mbs from the mating of white Corriedales with white
sensory quality Corriedales and natural colored lambs from the mating of
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natural colored Corriedales with natural coloregarallel to the muscle fibers into 1.5 cm cubes, coded with
Corriedales. three-digit numbers and served at a temperature of 60 °C.
The lambs were born betwe@ngust and September The samples were analyzed in individual booths and
2009 and raised in improved native pasture containireyaluated according to the following attributes: color
ryegrass l(olium multiflorun), birdsfoot trefoil Lotus intensity characteristic odpfat odor characteristic taste,
corniculatug and white cloverTrifolium repens. fat taste, hardness, fibrousness, juiciness and the overall
The slaughter was carried out when the lambs reachacceptance by hedonic test using a structured scale of 9
a minimum weight of 40 kg and individual body conditiorcm, anchored to the left by the term ‘weak’ and to the right
scores between 3.0 and 3.5 in a refrigerated slaughterhobigeéhe term ‘strong’ (Stone & Sidel, 1998).
under state inspection, according to the humane handling The experiment was arranged in a completely
regulations established by CISPOA (Coordination of Inrandomized design. The analysis of variance examined the
dustrial and Sanitary Inspection Afimal Products) of effect of the genetic group (NC or WH) and the means
the state of Rio Grande do Sul. were compared by the F test using the statistical program
The pH was measured immediatpgst-morteninthe  SAS (2001), with 5% significance levélhe statistical
longissimus dorginuscle, between the 12th and 13th ribsnodel used wa¥ij = i + Si + aij, whereYij = Variable
using a Marte MB 10 pH-meter with penetration electrodstudied; 1 = Mean overall; Si = effect of the genetic group;
as described by Osorio & Osoério (2008)arcasses were i (1 =NC and 2 ¥VH); aij = Experimental error
stored in a cold chamber at average temperature of 1 °CIn the model described above, the following variables
with forced airAfter a chilling period of 18 hours, carcassesvere considered as dependent variables: Oh pH (measured
were removed from the chamber and split longitudipatly immediatelypost-morterjy 24h pH (measured 24 hours
midline. post-morten) fat cover thickness (FCT), marbling, texture,
The half-carcasses were sectioned between the 12thter holding capacity (WHC), cololightness, a* red
and 13th ribs and the subjective characteristics (textumntent, b* yellow content, characteristic odor and taste,
marbling and color) were evaluated on the surface of tifi@& odor and taste, hardness, fibrousness, juiciness and
longissimus dorsinuscle (Osorio & Osorio, 2005). overall acceptance; and as independent variable: natural
The pH was measured again 24 hquost mortenin  colored or white lambs.
thelongissimus dorainuscle, which was excised from the
carcass, packed, and frozen at -18 °C for further sens®ESULTSAND DISCUSSION
and instrumental analysis. o ]
Instrumental and sensory analyzes of meat were carried There was no significant difference for Oh pH between

out at the Carcasses and Meats Laboratory of tili%e diferent genetic groups (p > 0.05). Howeveigher
Department onimal Science -AEM - Federal University values of 24h pH were found for natural colored carcasses

of Pelotas. (p<0.05) (Bble 1).

The samples of theongissimus dorsmuscle were However Silva Sobrinhcet al. (2005b) found no
thawed at 4 °C for 24 h for the instrumental analyzedfferences for 24h pH among the genotypes Roniest
(physical-chemical). Color determination was performefifiesian x (Finn Texel) and Finn x Poll Dorset, with mean
with a Chroma Meter CR-310 colorimeter (Minolta, Osask2lue of 5.59 for the three genotypes evaluated.

Japan), using the L*, a*, b* coordinates, where L* The mean values found for 24h pH in NC lambs are
(lightness), a* (intensity of the red color) and b* (intensitgonsistent with those of Silva Sobrinéal (2005a) and

of the yellow color). The analysis of water holding capacitponacinaet al (2011) who studied lambs Ideal x lle de
(WHC) was carried out with the pressure method (Sierrkrance andexel x Corriedale, respectivelyoweverthese
1973). The resulting meat sample was weighed again oM@ues are in the lower limit of the range considered as
digital scale to determine the lost wafBne result was Nnormal for 24h pH in the literature, sincéunget al
expressed as the amount of water retained in relation(®004) argues that the final pH considered normal varies in
the initial weight of the sample. the range of 5.4-5.According to this scale, the 24h pH of

The sensory analysis was performed in four sessioM¥H lambs can be considered |dwt apparently it caused
with nine trained panelists, according to Meilgagirdl ~ no reduction in meat quality of these animals. In addition,
(1999), evaluating 14 replicates of each of the twas noted by Safiudo (2004), there is a trend for the final pH
treatments. The samples were thawed at 4 °C for 24 hodsbecome lower with increasing age.the lambs used
wrapped in aluminum foil and placed on an preheatdf this study were on average 18 months old, itis assumed
electric grill (Black & DecketGS 1600, Brazil) until reaching that the final pH was reduced due to their older age.
the internal temperature of 75 °C measured with a There were significant differences in fat cover thickness
penetration thermometefhen, the samples were cut(FCT), with NC lambs having fatter carcasses (p < 0.05).
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WH lambs had mean FCT similar to that found by Macedet al, 2004; Bonacinat al, 2011), which may be related to
etal (2000): 1.36 cm for lambs of the same breed and coltre pH found, since the variations in water holding capacity
finished in Bermuda gras€ynodon dactylonNC lambs  are related to the rate of pH reduction duriggr mortis

had thicker FCwhich may indicate that this genetic groupand its final value; the greater the pH, the greater the
has better ability for fat deposition. capacity to retain water (Lawrie, 2005).

There were no significant differences in the degree of Color plays an important role on meat sensory quality
meat marbling between the different groups (p > 0.05). Tlaed stands out as the main factor of appreciation at the
mean marbling value of the carcasses was higher than ttiate of purchase (Costt al, 2008). Meat from natural
found by Roteet al (2004), which was 1.32 farexel x  colored animals was classified as darker (p < 0.05) by both
Corriedale male lambs raised in natural pasture withe colorimeter and the panel analysiai{€ 2).
concentrate supplementation. This result can be consideredAccording to Silva Sobrinhet al (2005b), muscle color
normal, since the crossing of the breed Corriedale withi@determined by the amount of myoglobin and the relative
meat-type breed is expected to produce leaner carcasggsportions of this pigment. Osora al (2009) discuss

In the texture evaluation, the objective analysis showelat pH influences the stability of sheep meat ¢@ad
that NC lambs had slightly thinner fibers than WH lambene should consider the final pHragor mortis and its
(p < 0.05).Texture consists of a bundle of muscle fiberglrop during preigor, since meats with high pHs have
grouped in fascicles enveloped by a layer of connectiwarker color due to greater light absorption. Dhastdd
tissue (perimysium) and evaluated subjectively by th@003) argue that the genetic factor can influence meat
granulation of the muscle surface when being cut (Resttelor by the deposition of pigments in muscle or adipose
et al, 2002).A thin texture, which indicates a smallertissue. It seems possible that the darker color in the meat
diameter of the muscular fibers, gives a better appeararafenatural colored lambs is due to higher values of 24h pH
and indicates that the meat comes from a young aninaid genetic factors.
and is therefore softer (Osério & Osério, 2005). However  Although there were no significant differences between
in sheep, this trend is not always confirmed. Ratal  the groups for the variables L*, a*, and b*, the meat of NC
(2006) evaluated subjectively the meat texture in lambs ahd WH Corriedale lambs was redder than that of Santa
4, 7 and 12 months of age and found no differences amangs sheep (Madruget al, 2005), whose mean values
them. But Gulartet al (2000) studied 7-, 8- and 9-month-were L* (39.76 to 42.96), a* (12.81 to 14.22) and b* (9.04 to
old Corriedale lambs and found higher scores for mea.16).
texture of 7-month-old sheep. Because the lambs used in No significant differences (p > 0.05) were found for the
the present study had similar ages at slaughter parameters characteristic odor and fat pdthough NC
differences observed in meat texture could be attributeddaimals had slightly higher values of these attributes.

a greater accumulation of connective tissue in WH lambs. The panelists identified that meat from NC lambs had a

No significant differences were observed between thraore pronounced characteristic taste and fat taste (p <
genotypes (p > 0.05) for water holding capacity (WHC)0.05) than meat from WH lambs, which was already expected
However the values ofWVHC found in this study were because NC lambs showed higher values of FCT (p > 0.05)
lower than those reported by other published studies (R@ad because the characteristic taste of sheep meat is

Table 1: Means and standard errors for the physical-chemical characteristics of meat of natural colored (NC) and white (WH) lambs

Genetic Group

Parameter® F Test
NC WH

Oh pH 6.37£0.1 6.19+0.1 0.2739 ns
24h pH 543+ 0.1 5.09+0.1 0.0192 *
FCT 2.07+£0.3 131+0.1 0.0092 **
Texture 273+0.2 225+0.1 0.0371*
Color 3.11+0.1 2.34+0.1 0.0009 **
Marbling 1.53+0.2 2.06 £0.2 0.0980 ns
L 41.27+0.8 4244+ 0.8 0.3096 ns
a* 15.84+0.5 144 +05 0.0567 ns
b* 10.39 £ 0.7 9.34+0.6 0.2690 ns
WHC 3.88+0.1 3.90+0.1 0.6989 ns

ns Non-significant. ** Significant at 1% probability Significant at 5% probability
@ FCT, fat cover thickness; L, brightness; a, red content; b, yellow coéd€, water holding capacity
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directly related to the fat content in the muscle (Osétrio (p > 0.05) were observed for the overall acceptance of the
al., 2009). Madrugat al (2005) studied the meat quality samples, confirming that the genetic group has no effect
of Santa Inés lambs finished with different diets and alsmn the preference of trained panelists.
found that the meat with greater fat content had more The overall acceptance values are considered low
intense characteristic taste of sheep meat. (Table 2), probably because some of the panelists do not
No significant difference was detected for the attributesonsume sheep meat frequertthys being unfamiliar with
hardness, juiciness and fibrousness (p > 0.05). The meha product. This result agrees the finding of Font | Furnols
values for hardness were similar to those found by Bonaciaetal (2006), who studied the acceptance of lamb meat by
et al. (2011), mean of 3.75 fofexel x Corriedale lambs consumers in different European countries and concluded
finished in pasture. that one of the factors influencing meat acceptance is the
Although some sensory characteristics showeehting habit.
significant differences between the groups, no differences

Table 2: Means and standard errors of the sensory analysis of meat of natural colored (NC) and white (WH) lambs

Genetic Group
Parameter® F Test
NC WH

Color 478 +0.1 3.92+0.1 0.0001 **
Characteristic odor 460+0.1 440+0.1 0.2901 ns
Fat odor 3.78+0.2 3.46+£0.1 0.1201 ns
Characteristic taste 496+0.1 451+0.1 0.0302 *
Fat taste 3.67+0.1 3.17+£0.1 0.0137 *
Hardness 3.91+0.1 3.7+0.1 0.1926 ns
Juiciness 3.33+0.1 3.16+0.1 0.3908 ns
Fibrousness 3.52+0.1 391+0.1 0.0621 ns
Overall acceptance 409+01 3.74+0.1 0.0901 ns

"s Non-significant. ** Significant at 1% probability Significant at 5% probability

CONCLUSIONS Boldrini 1l (1997) Campos do Rio Grande do Sul: Caracterizacao
fisiondbmica e problematica ocupacional. Poilegre, UFRGS.

Natural colored Corriedale lambs have darker meat with39p. (Boletim do Instituto de Biociéncias, 56).
higher texture values, pH measured 24 hpost mortem Costa JCC, Osério JCS, Os6rio MTM, Faria,H¥endonga G &

fat cover score and more intense fat taste and characteristfesteves RM (2009) Producdo de carne de ovinos Corriedale
tast f sh Th ti h ffect th terminados em trés sistemas de alimentagdo. Revista Brasileira
aste of sheep. The genetic group has no effect on thg Ay ociencia, 15:83-87.

acceptance of the Corriedale lamb meat by the panellst&)Sta RGCartaxo FQ, Santos NM & Queiroga RCRE (2008) Carne

caprina e ovina: composigdo lipidica e caracteristicas sensoriais.
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