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Abstract — The aim of this work was to evaluate
the quality of lamb meat from three different
breed-types raised in Brazil: pure Santa Inés, and
crossbreeds Santa Inés/Dorper and Santa
Inés/Suffolk. Four animals of each breed-type
were employed. Quality of Biceps femoris muscles
was evaluated by means of physical-chemical
(proximate composition, pH and shear force) and
sensory parameters (affective acceptance test
using 9-point hedonic scale). Statistical differences
(P<0.05) were found in relation to moisture,
protein and lipid content among samples, the
crossbreed Santa Inés/Dorper showed the lowest
moisture and the highest content of total lipids.
There were no differences (P>0.05) for pH
measures and sensory parameters for all the
attributes tested among breeds. On the other
hand, samples were different (P<0.05) for the
shear force quality parameter, the breed Santa
Inés/Dorper exhibited the highest tenderness. As
the differences found for proximate composition
and tenderness did not affect the acceptance by
the panelists, it was not possible to assign one of
the breeds studied as the best in relation to eating
quality. In this sense, the choice by Santa Inés or
the hybrids with Dorper or Suffolk could be
defined in function of zootechnic parameters.
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I INTRODUCTION

The Brazilian sheep-raising chain has been
undergoing solid growth in recent years.
However, although sheep-raising is present in
several regions of the country, with a
considerable number of rural producers,
especially small ones, it is still not explored in
an efficient and competitive manner at levels
that ensure its profitability and the consequent
generation of jobs and income in a sustainable
and growing manner. The production and sale of
sheep meat is still unorganized, resulting in an

insufficient supply of the meat. Furthermore,
most producers are still unaware of the
importance and necessity of providing a
standardized meat and with good quality
throughout the year [1].

Considering this scenario, the demand for lamb
meat can be expanded provided that a better
organized chain is implemented  with
contribution of the producers. The international
sheep meat market is mainly supplied by
production in New Zealand and Australia. These
countries have increased their production and
invested in meat quality through the sheep
species’ genetic Vvariability with the use of
crossbreeding [2]. The main differences among
breed types are related to carcass weight which
is influenced by age maturity, weight gain and
lipid deposition [3, 4]. In this sense, it is
important to have better knowledge of the
different sheep breed-types characteristics, not
only in relation to animal husbandry
performance, but also in relation to the meat
quality of each breed or crossbreed.

Santa Inés breed lambs are very common in
Brazil due to their good acclimatization in
tropical regions, rusticity, fertility, and high
offspring. Nevertheless, the low carcass weight
leads to actions in genetic improvement by the
crossing with other breeds such as Dorper and
Suffolk animals, providing higher weight
carcasses, better conformation and higher lipid
deposition [5, 6]. Thus, breed or genotype is an
important aspect to consider for developing the
appropriate sensory quality (eating quality) in
lamb [7].
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Sensory properties of meat are directly related to
its proximal composition, which is influenced by
breed among other factors [8].

While meat color is the main attribute taken into
account at the moment of purchase, meat
tenderness will determine repurchase and is thus
highly considered in sensory evaluation and
consumer degree of satisfaction [9].

In face of the above, the objectives of this study
were to determine and compare physical-
chemical and sensory meat quality parameters
from different breed-types of lamb that are
economically important to Brazilian sheep
raising, in order to verify the possible existence
of differences in the breed-types meat eating
quality, thus providing subsidies to guide
producers in choosing the best breed-type to be
raised.

. MATERIALS AND METHODS
A. Meat packaging

Lamb Biceps femoris muscle from 12 animals,
were employed for this study, four per breed-
type (Santa Inés and crossbreeds Santa
Inés/Dorper and Santa Inés/Suffolk), slaughtered
between 5 to 6 months and live weight between
35 and 40 Kg. After 24 hours of slaughter,
carcasses were deboned and samples were
individually vacuum-packaged and stored at -18
+ 1 °C until further analysis, all performed in
triplicate.

Eight samples were sectioned by breed-type,
four of them being designed for the analysis of
chemical composition, pH and shear force and
four for the sensory analysis.

B. Proximate composition

To analyze the chemical composition of the
samples, the official methodology [10] was used
to measure moisture (950.46), fixed mineral
residue (or ash) (920.153) and protein (981.10).
The lipid content was determined using the
extraction method [11].

C. pH values

The pH was measured using a pH meter
(HANNA, HI 99163) with a combined electrode
for performing readings in triplicate with
perforation of the meat.

D. Shear force

The shear force was assessed according to the
methodology described by Koohmaraie [12]
with modifications. The samples were cooked in
an electric oven at 180 °C until the internal
(geometric center) temperature reached 72 °C.
After cooking, the samples were cut individually
and parallel to the muscle fibers into ten
rhomboids measuring 2 x 1 x 1 cm. The shear
forces of these cuts in kilograms were
determined using a Warner Bratzler
texturometer (Model 235 6X, Mark Salter
Brecknell).

E. Sensory evaluation

For the sensory evaluation of lamb meat from
different breed-types, affective acceptance tests
were performed using a 9-point hedonic scale
according to the methodology described by
Meilgaard et al. [13].

Sixty consumers were recruited among students,
teachers and employees of FZEA/USP in
Pirassununga-S&o Paulo, where the selection
criterion was just to like lamb meat. The
recruited consumers were given a free and
informed consent form to be read and signed
prior to performing the tests.

The samples were cooked in a similar manner to
that described for the evaluation of shear force
and were stored in an oven at 60 °C for a
maximum of 30 minutes. The samples were
served individually to the participants, inside
disposable plastic cups that were coded by three-
digit numbers. A randomized complete block
design was used, and the panelists assessed the
attributes aroma, texture, juiciness, flavor and
overall quality.
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Il RESULTS AND DISCUSSION

Results of proximate composition were 76.70,
1.10, 2.03 and 17.74% (w/w) for moisture, total
ash, total lipids and protein, respectively. These
results were comparable to several scientific
reports [14, 15], exception for protein, which
content was below to available data in the
literature (20 to 23%). Statistical differences
(P<0.05) were found among the studied breeds
for moisture and protein levels, where Santa
Inés/Dorper showed the lowest moisture and
protein contents and the highest value for total
lipids.

In relation to pH it was not verified significant
difference (P>0.05) among the studied breed-
types, where samples showed values between
5.46 and 5.64. These results suggest a proper
quality for consume and/or storage, considering
that a meat of good quality shows a final pH
around 5.40 to 5.70.

Shear force varied significantly among samples
(P<0.05), where those from crossbreed Santa
Inés/Dorper were more tender (3.75+0.17KQ)
compared to Santa Inés (4.14+0.17Kg) and the
crossbreed Santa Inés/Suffolk (6.22+0.17Kg)
which exhibited the highest shear force values
(less tender). Significant differences in
instrumental tenderness among different sheep
breed-types have been reported by other authors
[2, 16]. Most of Warner Bratzler shear force
values found in this study were comparable to
those reported by other authors [17] for five
different lamb breeds from the Marmara Region,
in Turkey (between 3.66 and 5.05 Kg).

For sensory tests, among the selected
participants, 58% were female and 75% were
between 20 and 40 years old. Samples did not
statistically differ (P>0.05) for none of the tested
attributes (Table 1). In general, the average
attributed scores were near to 7.0 (“liked
moderately”’), above the acceptance limit
established in the study of 5 (“neither liked, nor
disliked”).

Considering the lowest value for shear force and
the highest content of total lipids to samples
from Santa Inés/Dorper, it would be expected a

superior acceptance for this sample by the
panelists, which did not occur.

Table 1 Acceptance test average scores for the three
lamb breed-types

Sensory attributes

Breed- Overall
types Aroma Texture Juiciness Flavor  Quality

M+SD? M2SD MzSD M+SD  M+SD

S 6.2#02° 6.8+0,2° 7.1#0,2° 6.8#02° 6.70,2°
SI/D* 6.4+0,2* 6.920,2* 7.1#0,2° 7.0%0,2® 7.0+0,2°
SI/S®  6.40,2* 6.8x0,2* 7.1#0,2° 7.1+0,2* 6.9+0,2°

!Mean; 2Standard Deviation; *Santa Inés; “Dorper; °Suffolk
V. CONCLUSION

The physical and chemical parameters, moisture,
protein, total lipids and shear force showed
differences among the evaluated lamb breeds.
However, these differences did not influence the
sensorial acceptance of samples, which showed
similar scores for all tested attributes by the
panelists. According to the obtained data, it was
not possible to assign which lamb breed-type
provided the meat with best eating quality. It can
be concluded that the choice for one of the
studied breed-types should be defined according
to zootechnic parameters.

ACKNOWLEDGEMENTS

The authors would like to thank the State of Sé&o
Paulo Research Support Foundation (Fundacdo de
Amparo a Pesquisa do Estado de S&o Paulo -
FAPESP), for the financial supporting (Research
Program in Public Policy - Case n° 06/51695).

REFERENCES

1. Carrer, C. C., Savastano Janior, H. & Souza, S.
C. (2009). Introducdo. In C. C. Carrer (Ed.), A
cadeia de negécios da ovinocultura de corte
paulista: diagnostico de pontos criticos e
proposta de estruturacdo técnica e mercadoldgica
(pp 27-28). Pirassununga: Lawbook.

2. Silva Sobrinho, A. G., Purchas, R. W., Kadim, .
T. & Yamamoto, S. M. (2005). Caracteristicas de
Qualidade da Carne de Ovinos de Diferentes
Gendtipos e Idades ao Abate. Revista Brasileira
de Zootecnia 34:1070-1078.

58" International Congress of Meat Science and Technology, 12-17" August 2012, Montreal, Canada



10.

11.

12.

13.

14,

Hernandez-Cruz, L., Ramirez-Bribiesca, J. E.,
Guerrero-Legarreta, M. 1., Hernandez-Mendo, O.,
Crosby-Galvan, M. M. & Hernandez-Calva, L.
M. (2009). Effects of crossbreeding on carcass
and meat quality of Mexican lambs. Arquivo
Brasileiro de Medicina Veterinaria e Zootecnia
61:475-483.

Moreira, A. L., Firetti, R., Yoshihara, E., Carrer,
C. C, Souza, S. C. & Machado, A. A. (2009).
Diagnéstico dos pontos criticos da producdo de
cordeiros. In C. C. Carrer. (Ed.). A cadeia de
negécios da ovinocultura de corte paulista:
diagndstico de pontos criticos e proposta de
estruturagdo técnica e mercadoldgica (pp 27-53).
Pirassununga: Lawbook.

Silva Sobrinho, A. G. (2001). Criag&o de ovinos.
Jaboticabal: Funep.

Sousa, W. H. (2006). Efeito do genotipo e do
sexo sobre a composicdo quimica e o perfil de
acidos graxos da carne de cordeiro. Revista
Brasileira de Zootecnia 35:1838-1844.

Hopkins, D. L., Walker, P. J. B., Thompson, J.
M. C. & Pethick, D. W. (2005). Effect of sheep
type on meat and eating quality of sheep meat.
Australian Journal of Experimental Agriculture
45:499-507.

Freire, M. T. A., Nakao, M. Y., Guerra, C. C.,
Carrer, C. C, Souza, S. C. & Trindade, M. A.
(2010). Determinacdo de parametros fisico-
quimicos e de aceitagdo sensorial da carne de
cordeiros proveniente de diferentes tipos raciais.
Alimentos e Nutricdo 21:481-486.

Van Oeckel, M. J., Warnants, N. & Bouequé, C.
V. (1999). Pork tenderness by taste panel,
Warner-Bratzler shear force and on-line methods.
Meat Science 53:259-267.

Horwitz, W. & Latimer, G. W. (2007). Official
methods of analysis. Gaithersburg: Association
of Official Analytical Chemistry (AOAC)
International.

Bligh, E. G. & Dyer, W. J. (1959). A rapid
method of total lipid extraction and purification.
Canadian Journal of Biochemistry and
Physiology 37:911-917.

Koohmaraie, M. (1996). Biochemical factors
regulating the  toughening  tenderization
processes of meat. Meat Science 43:5193-S901.
Meilgaard, M. C., Civille, G. V. & Carr, B. T.
(1991). Sensory Evaluation Techniques. Boca
Raton: CRC Press.

Madruga, M. S., Aradjo, W. O., Sousa, W. H.,
Cézar, M. F., Galvdo, M. S. & Cunha, M. G. G.
(2006). Effect of genotype and sex on chemical
composition and fatty acid profile of sheep meat.
Brazilian Journal of Animal Science 35:1838-
1844,

15.

16.

17.

Jardim, R. D., Osério, J. C. S., Osério, M. T. M.,
Mendonga, G., Del Pino, F. A. B., Oliveira, M.
& Prediée, G. (2007). Tissue and chemical
composition of shoulder and leg in Corriedale
sheep breed. Brazilian Journal of Agricultural
Science 13:231-236.

Shackelford, S. D., Leymaster, K. A., Wheeler, T.
L. & Koohmaraie, M. (2009). Lamb meat quality
progress report number 2: Preliminary results of
an evaluation of effects of breed of sire on
carcass composition and sensory traits of lamb.
Acessed: nov/29/2009. Available:
<http:www.ars.usda.gov/sp2UserFiles/Place/543
80530/Publications/LambMeatQualityReportNu

mber2.pdf>.

Ekis, B., Yilmaz, A., Ozcan, M., Kaptan, C.,
Hanoglu, H., Erdogan, I. & Yalcintan, H. (2009).
Carcass measurements and meat quality of
Turkish Merino, Ramlic, Kivircik, Chios and
Imroz lambs raised under na intensive
production system. Meat Science 82:64-70.

58" International Congress of Meat Science and Technology, 12-17" August 2012, Montreal, Canada


http://www.ars.usda.gov/sp2UserFiles/Place/54380530/Publications/LambMeatQualityReportNumber2.pdf
http://www.ars.usda.gov/sp2UserFiles/Place/54380530/Publications/LambMeatQualityReportNumber2.pdf
http://www.ars.usda.gov/sp2UserFiles/Place/54380530/Publications/LambMeatQualityReportNumber2.pdf



