‘__é_‘

DOI: 10.30954/2277-940X.02.2022.15

Journal of Animal Research: v.12 n.2, p. 263-267. April 2022

Carcass Quality and Proximate Composition of Meat of Indigenous Sheep of

3Department of Livestock Products Technology, Faculty of Veterinary Science, Assam Agricultural University, Assam, INDIA

Assam Raised on Different Rearing Systems
Sakil Ahmed!, Jyoti Prasad Bordoloi?, Jitendra Saharia? and Saurabh Kumar Laskar®’

!West Assam Milk Producers’ Co-operative Union Ltd., Assam, INDIA
2 Department of Livestock Production and Management, Faculty of Veterinary Science, Assam Agricultural University,
Assam, INDIA

*Corresponding author: S K Laskar; E-mail: saurabhlaskar@gmail.com

Received: 03 Feb., 2022 Revised: 19 March, 2022 Accepted: 24 March, 2022

ABSTRACT

The study was conducted to investigate the effect of rearing systems, grazing, grazing with supplement and stall feeding with
supplement on the carcass traits and mutton quality of the non-descript indigenous sheep of Assam. Eighteen weaner male
lambs of similar and non-significant (P>0.05) body weight (5.38+0.26 kg) were divided in 3 groups (6 in each) in completely
randomized block design (CRD) and reared for 112 days. T, group was grazed, T, group was grazed and fed concentrate
supplement and T, group was fed both green grass and concentrate supplement in the stall. At the end of rearing period, the
lambs were slaughtered. The values for the different carcass traits of pre-slaughter weight (12.57+0.13 kg), slaughter weight
(11.53+ 0.12 kg), carcass weight (6.33+ 0.06 kg), dressing percentage (50.36+0.26%), carcass length (52.30+£0.29 c¢m), back
fat thickness (1.56+0.06 mm), loin eye area (7.09+0.13 c¢cm?), wholesale cuts (6.31+0.06 kg) and by products (5.11+0.06 kg)
as well as for the proximate compositions of protein (19.57+0.06%), fat (6.31+0.08%) and total ash (1.01£0.00%) were higher
(P<0.05) in the stall fed group. It was concluded that the stall fed lambs yielded more mutton with less moisture, higher protein,

fat and total ash content in meat.

HIGHLIGHTS

O Concentrate and green grass showed better carcass traits and mutton yield than the lambs with or without concentrate

supplement.

© The nutritive value of the meat obtained from stall fed animals was also better than animals with grazing.
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Sheep rearing is a popular farming practice in Assam and
contributes significantly to its agrarian economy. It is an
important source of subsidiary income through production
of meat, wool, skin and manure of the sheep rearing
farmers of the state. Sheep being a good grazer requires
less production input and remains to be a remunerative
livestock farming option. Sheep husbandry has the
advantage of its high hardiness and quick adaptability to
local agro-climatic conditions (Ali e al., 2015). The sheep
population in Assam is around 3.321 lakhs contributing
1.84% of the total meat produced in the state and is
showing positive growth over the years (20% Livestock

Census, 2019). Sheep husbandry has immense scope for
increasing the meat production in meat deficient state
of Assam to meet the requirement of more than 90% of
its 3.12 crore population (Census, 2011) and increasing
farmers’ income. Sheep rearing in Assam is still largely
traditional in nature where most poor rural farmers raise
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their sheep flocks entirely on grazing in natural pasture.
In contrast, a section of the farmers allow their sheep for
grazing with supplemental feeding of home produced
grains or balanced concentrate feed. However, because of
the market demand of meat and meat products and acute
shortage of grazing land (0.77 hectare available/ACU
against 3 hectare/ACU as per CSWRI, Avikanagar), the
intensive production system by rearing and feeding in
the stalls with minimal inputs is one of such promising
options (Singh and Kumar, 2007) to improve meat supply
and carcass quality.

Carcass yields, wholesale cuts and meat composition are
indicators of growth, weight gain, tissue composition,
consumer preference and overall economics of production
of meat animals. However, information of carcass yield
and meat composition of indigenous sheep of Assam
raised on different rearing systems is lacking. Hence,
this research work was conducted with the objective to
evaluate carcass traits and proximate composition of meat
of sheep raised under rearing systems of grazing, grazing
with concentrate supplementation and stall feeding of
green grass and concentrate supplementation.

MATERIALS AND METHODS

The study was conducted as per Institutional Animal Ethics
Committee approved experimental protocol of College
of Veterinary Science, Assam Agricultural University,
Guwabhati, Assam. The experimental lambs were reared in
Rajakhat-Banekuchi village. After 112 days of rearing, the
lambs were slaughtered and meat sample were analyzed
in the laboratory of the Department of Livestock Products
Technology, College of Veterinary Science, Khanapara for
study of carcass traits and proximate composition of meat.

Animals, experimental design and rearing systems

Eighteen lambs with an average body weight of 5.38+0.26
kg were divided randomly into three equal treatment
groups each having six lambs in a completely randomized
block design(CRD) as below:

T, : Reared under grazing only
T, : Grazing with supplementation of concentrate feed

T, : Stall feeding of green grass with supplementation of
concentrate feed
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The lambs were reared for 112 days. Ten days of
conditioning and adaptation to rearing systems was
allowed prior to actual experiment. The lambs of T, and T,
groups were allowed grazing for 7 hours daily on natural
pasture while T, group was fed green grass collected from
the pasture in the stall. Additionally, T, and T, lambs
were fed concentrate daily @ 1% of their body weight
containing 16% CP and 75% TDN (Table 1). Drinking
water was fed two times daily to all the groups. All the
lambs were dewormed as per standard protocol before
start of the experiment. The lambs were housed in elevated
floor shed. Proper hygiene and sanitation were maintained
in all respects of management.

Slaughter, carcass traits and meat sample analysis

At the end of rearing period, the lambs were starved of
solid feed for 12 hours, recorded the pre-slaughter weight
and then slaughtered. At slaughter, the lambs were stunned
by cerebral concussion and then bled completely by
severing the jugular veins and carotid arteries. The blood
of the individual lamb was collected and measured in litre
(It). After complete bleeding, the lambs were weighed to
record slaughter weight. After that, head, tail, fore and hind
cannons, skin and all the viscera, namely gastrointestinal
tract (GIT), heart, liver, kidneys, pancreas, spleen, lungs
& trachea and testes were removed following appropriate
procedures and weighed in kilogram (kg) to record the
carcass weight of the lambs. The dressing percentage of
the lambs were calculated out as the percentage value of
hot carcass weight to pre-slaughter weight. All the offal
including the emptied GIT were measured and recorded
their weight (kg). The carcass length was measured
in centimeter (cm) as per Agnihotri et al. (2006) as the
distance from the point of shoulder to point of hock. Back
fat thickness in millimeter (mm) as per Sen et al. (2004)
was measured on the 12" rib. Loin eye area in square
centimeter (cm?) was measured on the cut surface of the
longissimus dorsi muscle between 12" and 13" rib taken
on either side of the carcass as per Agnihotri et al. (2006).
The five wholesale cuts of neck and shoulder, breast and
fore shank, rack, loin & flank and legs were made as per
specifications of Indian Standard Institution as reported
by Prasad (1981) and weighed in kg. One hundred gram
(gm) of representative meat sample from each group was
analyzed as per the standard procedures of AOAC (2005)
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to estimate percentage (%) of moisture, protein, fat and
total ash.

STATISTICAL ANALYSIS

Result data obtained were subjected to analysis of
variance (ANOVA) and critical difference tests to examine
significance of treatment effect and pair wise comparison
of treatment means as per Snedecor and Cochran (2004).

Table 1: Chemical composition of concentrate feed

RESULTS AND DISCUSSION

Carecass traits

Analysis of variance revealed a highly significant
(P<0.01) effect of treatment on the carcass traits (Table
2). Pre-slaughter weight, slaughter weight, carcass
weight, dressing percentage, carcass length, back fat
thickness and loin eye area were significantly (P<0.01)
or apparently higher in T, than T, and T, groups. The

Ingredients Parts / 100 kg CP and TDN content
Maize crush 49
Wheat bran 25
Soya DOC 24 16% DCP and 75% TDN
Mineral mixture 1.5
Common salt 0.5
Table 2: Carcass traits in different treatment groups*
Traits T, T, T,
Pre-slaughter weight (kg) 8.87+0.282 10.9240.3 1° 12.57+0.13 ¢
Slaughter weight (kg) 8.19+0.252 10.08+0.28° 11.53+£0.12°¢
Carcass weight (kg) 4.1420.12 5.30+0.15° 6.33£0.06¢
Dressing percentage (%) 46.67+0.192 48.53+0.25" 50.36+£0.26 ¢
Carcass length (cm) 49.32+0.292 50.98+0.33° 52.30+£0.29°¢
Back fat thickness (mm) 1.25+0.032 1.38+0.04° 1.56+0.06 ©
Loin-eye area (cm?) 5.09+0.1752 6.08+£0.21° 7.09+0.13 ¢
Neck and shoulder (kg) 0.91+0.122 1.31+0.04° 1.54£0.01¢
Breast and fore shank (kg)  0.63+0.02?% 0.81+0.02° 0.97+£0.01°¢
Rack (kg) 0.61+0.02¢ 0.77+0.02° 0.9+30.01°¢
Wholesale cuts Loin and flank (kg) 0.5540.02° 0.70+0.02 0.84+0.01 ¢
Legs (kg) 1.33+0.042 1.70+0.05° 2.03£0.02°¢
Total (kg) 4.1340.142(46.56%) 5.2940.15"(48.44%) 6.31£0.06 © (50.20%)
Blood (lit) 0.68+0.032 0.85+0.02° 1.04+0.01°¢
Head (kg) 0.57+0.022 0.70+0.02° 0.8140.01 ¢
Skin (kg) 0.82+0.032 1.02+£0.03° 1.29+0.02°¢
Empty GIT (kg) 0.74+0.022 0.92+0.03 1.06+0.01 ¢
Lungs and Trachea (kg) 0.19+£0.002 0.23+£0.01° 0.27+£0.01°¢
Byproducts Pancreas (kg) 0.02+0.00? 0.03+0.00° 0.03£0.00°
Spleen (kg) 0.03+0.00? 0.04+0.00° 0.04+0.00°¢
Kidneys(kg) 0.05+0.00?2 0.06+0.00° 0.07+0.00°¢
Liver (kg) 0.18+0.00? 0.23+£0.00° 0.27+0.00°¢
Heart (kg) 0.09+0.00?2 0.00+0.00° 0.13£0.00°¢
Testis (kg) 0.08+0.002 0.09+0.00° 0.17+0.00°¢
Total byproducts (kg) 3.44+0.11* (38.78%) 4.26+0.12°(39.01%) 5.1140.06 © (40.65%)

abe Means with different superscripts within a row differ significantly (P>0.05); *T: Reared under grazing only T,: Grazing with
supplementation of concentrate feed T,: Stall feeding of green grass with supplementation of concentrate feed.

Journal of Animal Research: v. 12, n. 02, April 2022

265



& Ahmed et al.

~

Table 3: Proximate composition of meat in different treatment groups

Proximate composition T, T, T,
Moisture (%) 76.41+0.082 75.44+0.09% 73.34+0.08¢
Protein (%) 17.44+0.08? 18.37+0.08° 19.57+0.06¢
Fat (%) 3.83+0.152 4.4140.09° 6.31+0.08°
Total Ash (%) 0.90+0.05% 1.00+0.00° 1.01+0.00°

abe Means with different superscripts within a row differ significantly (P>0.05); *T,: Reared under grazing only T,: Grazing with
supplementation of concentrate feed T,: Stall feeding of green grass with supplementation of concentrate feed.

total yield of wholesale cuts in T, and T, groups were
significantly higher (P<0.01) than the T, group. Total
by-products yield were significantly higher (P<0.01) in
T, than T, and T, groups. The carcass traits revealed a
positive relationship with their respective pre-slaughter
weight in the three treatment groups. The present findings
well corroborated with findings of other workers. Das et
al. (2008) found higher slaughter weight, carcass weight,
dressing percentage, back fat thickness and loin eye area
under intensive system than semi-intensive system of
management in Muzzaffarnagari lambs at 6 months of age.
Carrasco et al. (2009) also obtained significantly higher
(P<0.01) slaughter weight and carcass weight of stall fed
Churra Tensina male lambs than reared under grazing
with supplementation of concentrate and only grazing.
Hoque (2017) found significantly higher (P<0.01) carcass
weight, dressing percentage, wholesale cuts and non
carcass components in the stall fed goat with fodder and
concentrate feed than raised on grazing only. Kochewad
et al. (2018) observed higher pre-slaughter weight, hot
carcass weight, meat percentage, fat percentage and meat:
bone ratio in Deccani lambs reared under intensive system
than semi-intensive system of management.

Proximate composition of meat

Results revealed that protein, fat and total ash percentages
were highest in stall fed group (T,) followed by grazing
with concentrate supplement (T,) and grazing (T,) groups
while moisture content was in reverse order. Respective
proximate composition values were, 76.410.08,75.440.09
and 73.340.08 percent moisture, 17.440.08, 18.370.08
and 19.570.06 percent protein, 3.830.16, 4.410.09 and
6.310.08 percent fat as well as 0.900.05, 1.000.00 and
1.010.00 percent total ash in meat of T, T, and T, groups
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respectively. Treatment had highly significant (P<0.01)
effect in respect of moisture, protein and fat and significant
(P<0.05) effect for total ash. Restricted movement along
with feeding supplemental concentrate was responsible
for higher values of protein, fat and total ash in T, groups
followed by T, and T, groups. Workers like Essary et
al. (1966) and Twining et al. (1979) found higher meat
protein in broiler birds fed higher protein in diet. Similarly
Enfalt et al. (1997) and Bee et al. (2004) found higher
muscle lipid contents in pig reared in indoor conventional
than the outdoor free range system.

CONCLUSION

It was concluded that stall feeding with green grass
and concentrate supplement was more economic and
promising option of lamb rearing for higher and quality
meat production followed by grazing with concentrate
supplement and only grazing respectively

ACKNOWLEDGMENTS

Authors are thankful to Assam Agricultural University for
providing financial and other sorts of help to conduct the
research programme.

REFERENCES

AOAC. Official methods ofanalysis. 2005. 18" Edn. Washington,
DC, USA: Association of Official Analytical Chemists.

Agnihotri, M.K., Rajkumar, V. and Dutta, T.K. 2006. Effect of
feeding complete rations with variable protein and energy
levels prepared using by-products pulses and oilseeds on

carcass characteristics, meat and meatball quality of goats.
Asian-Australas. J. Anim. Sci., 19(10): 1437-1449.

Journal of Animal Research: v. 12, n. 02, April 2022



Carcass traits and meat proximate composition in indigenous sheep

"

Ali, Karabacak, A., Aytekin, I and Boztepe, S. 2015. Fattening
performance and carcass characteristics of Akkaraman lambs
in different housing systems. J. Anim. Res., 49(4): 515-522.

Bee, G., Guex,G. and Herzog, W. 2004. Free-range rearing of pigs
during the winter: adaptations in muscle fiber characteristics
and effects on adipose tissue composition and meat quality
traits. J. Anim. Sci., 82: 1206-1218.

Carrasco, S., Ripoll, G., Sanz, A., Alvarez-Rodriguez, J., Panea,
R. and Joy, M. 2009. Effect of feeding system on growth
and carcass characteristics of Churra Tensina light lambs.
Livestock Sci., 121(1): 56-63.

Census, 2011. Census of India, Ministry of Home affairs, Govt.
of India, New Delhi.

Das, AK., Das, G. and Singh, N.P. 2008. Growth, carcass
characteristics and meat quality of Muzaffamagari lambs
at various stages under intensive and semi-intensive
management. Ind J. Anim. Sci., 78: 541-546.

Enfalt, A.C., Lundstrom, K., Hansson, I., Lundeheim, N. and
Nystrom, P.E. 1997. Effects of outdoor rearing and sire bree
(Duroc or Yorkshire) on carcass composition and sensory and
technological meat quality. Meat Sci., 38: 269-277.

Essary, E.O., Dawso, L.E., Wisman, E.L. and Holmes, C.E.
1960 Influence of added fat with different levels of protein in
rations on 10 week weight, dressing percentage and per cent
moisture, protein and fat of fryers. Poult. Sci., 39(6): 1248.

Hoque, J. 2017. Growth performance and carcass traits of
Assam local goats under intensive system of management.

M.V.Sc Thesis, Assam Agricultural University, Khanapara,
Guwabhati-781 022, Assam.

Journal of Animal Research: v. 12, n. 02, April 2022

Kochewad, S.A., Raghunandan, T., Sarjan Rao, K., Kondal
Reddy, K., Nalini Kumari, N., Ramana, D. B.V., Anil Kumar,
D., Kankarne, Yogeshwar, Kumar Sanjeev, Meena, L.R. and
Singh, M. 2018. Productive performance, body condition
score and carcass characteristics of Deccani lambs reared
under different farming systems. /nd. J. Anim. Res., 52(3):
444-448.

Livestock Census, 2019. 20" Livestock Census, Department of
Animal Husbandry & Dairying, Govt. of India, New Delhi.

Prasad, V.S.S. 1981. Effect of the residue after hand boning on
the yield of bone in lamb carcasses. J. Agri. Sci., 97: 469-471.

Sen, A.R., Santra, A. and Karim, S.A. 2004. Carcass yield,
composition and meat quality attributes of sheep and goat
under semi arid conditions. Meat Sci., 66: 757-763.

Singh, N.P. and Kumar, S. 2007. An alternative approach to
research for harnessing the production potential of goats.
Proceedings of 4™ National Extension Congress, JNKYV,
Jabalpur 9-11 March, 2007.

Snedecor, G.W. and Cochran, W.G. 2004. Statistical methods.
8t edition, East West Press Pvt. Ltd., New Delhi.

Twinning P.V., Thomas, O.P. and Bossard, E.H. 1979. Effect of

diet and type of birds on the carcass composition of broilers
at 28, 49, and 59 days of age. Poult. Sci., 57: 492-497.

267






