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ABSTRACT---- The effect of garlic powder (Allium sativum) supplementation on quantitative carcass and non- 

carcass characteristics of West African Dwarf Rams was investigated. A total of 40 West African Dwarf yearling rams 

were randomly assigned to five dietary groups in a completely randomized design. Each group contained eight rams 

(two rams of four replicates) assigned separately to five dietary treatments having garlic powder as supplements at 0% 

(control, diet 1), 0.2% (diet 2), 0.4% (diet 3), 0.6% (diet 4) and 0.8% (diet 5) respectively. Rams in each replicate were 

housed in individual pen and fed with Panicum maximum at 0.2 kg/ram/day as basal diets and water was provided ad 

libitum, for a period of 12 weeks. The result showed that the dressing percentage varied among treatment groups with 

the highest value (55.76±1.82%) obtained from rams fed 4% garlic powder inclusion (treatment 3). The carcass 

characteristics significantly varied (p<0.05) among treatments. Also, dietary treatments had no significant (p>0.05) 

effect on the composition of the non-carcass components. Meat to bone ratio was significantly (p<0.05) higher in the 

flank cut of treatment 5 than cut-parts of other treatments. The study concluded that garlic powder (Allium sativum) 

supplementation increased carcass yield of West African Dwarf ram.  
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1. INTRODUCTION 
Sheep production is one of the major sectors of livestock farming that provides animal protein to the teeming population 

in a developing world such as Nigeria. The West African Dwarf (WAD) sheep, predominantly found in southwestern 

Nigeria have high fecundity, hardy, trypano-tolerant but reach market weight longer than other breeds of sheep in Nigeria 

[1, 2]. Quite a number of researches have aimed at improving the productivity of WAD sheep [3, 4, 5, 6]. Most of these 

researches have focused on the use of alternative feed ingredients aimed at reducing cost of production of the animals. 

Consumer’s demand and butcher’s expectation for good quantity and quality meat can also be achieved by improving 

carcass characteristics and meat quality traits through other strategies.  

Feeding strategy is mostly used as a quality control tool in animal performance [7]. Also, diets dominantly affect 

the quality of carcasses and meat with more than 30% [8]. Hormones and antimicrobial agents as growth promoters are 

added to diets of animals to increase growth rates, improve feed efficiency and product quality [9]. Many of these 

substances are adjudged risky due to possible future drug resistance of humans as an aftermath of exposure to their 

minute doses in animal products. The ban on synthetic antibiotics and growth promoters especially in the developed 

world has necessitated the need for animal nutritionists to search for alternatives that would be effective for improved 

nutrient utilization and carcass yield. Phytochemicals in animal feeds have been proposed as replacement for synthetic 

growth promoters and they may have positive effects on the meat production chain [10]. Garlic is a phytogenic plant with 

active components having positive effects and conveying antimicrobial, hypocholesterolemic, antioxidant and growth 

enhancing properties on animals. It has been adjudged as a rich source of essential organic nutrients with high 

antioxidant properties that improve growth, production performance and health of livestock [11]. Its action results in 

improved gut activity, immunity and improved health status of the animals [12].   

Many of the studies on the effect of phytochemicals on carcass and meat quality of chickens and pigs have 

yielded positive results, but their effects on ruminants have been inconclusive [13,10]. It is imperative to propose more 

in-vivo studies to ascertain the effect of phytochemical inclusion in sheep diet. The aim of this study is to investigate the 

effect of garlic powder supplementation on carcass and non-carcass yield of West African Dwarf rams. 
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2. MATERIALS AND METHODS 
2.1 Experimental Site 

The study was conducted at the small ruminant unit of the Faculty of Agricultural Sciences’ Teaching and Research 

Farm, Ekiti State University, Ado-Ekiti, Nigeria. It is a tropical climate with a temperature range of 200C and 280C and a 

bimodal rainfall distribution between March and November and a peak in June and September. The average precipitation 

in the area is 1367mm. Ado Ekiti experiences a warm sub humid tropical climate with a mean rainfall of about 112 days. 

 

2.2 Animals and Management 

A total of 40 intact yearlings West African Dwarf rams weighing an average initial weight of 12.4kg were reared at the 

Ruminant unit of the Teaching and Research Farm of Ekiti State University, Ado-Ekiti. A standard composition diet 

(Table 1) was formulated in which five dietary treatments were constituted at garlic inclusion level at 0% (basal diet), 

and 0.2%, 0.4%, 0.6% and 0.8%. The animals were randomly assigned to five treatments and each treatment has four 

replicates of two rams per replicate, in a completely randomized design (CRD). The feeding trial lasted for the period of 

twelve weeks. The WAD rams were fed with guinea grass (Panicum maximum) as basal diets.  
 

 

Table 1. Composition of experimental diets 

Items Composition 

Ingredients  

Soybean meal 10.0 

Maize 35.0 

Rice bran 15.0 

Brewer’s dry grain 37.5 

Bone meal 1.0 

Salt 1.0 

Vitamin/mineral 0.25 

Premix 0.25 

Total 100 

Calculated protein (%) 16.07 

Calculated Energy(kcal/kg) 2605.7 

 

2.3 Slaughtering, Evisceration and Washing of carcasses 

Three rams were randomly selected from each treatment group on the last day of the feeding trial, after which feed had 

been withdrawn from the animals for 18 hours and only water provided. The animals were weighed to determine average 

live weight and mechanically immobilized and slaughtered. Animal bodies were skinned and the head and feet were 

removed. Carcasses were cut open, with internal organs removed and washed. Hot carcass weight was taken before 

chilling at the temperature of 4°C. All internal (inert) organs were excised and weighed separately and expressed as the 

percentage of live weight. The head, tail, leg and neck were separated, weighed and expressed as percentage of live 

weight. Dressing percentage was determined using the formula: 

Dressing percentage = Eviscerated weight    X 100 

                                                                                 Live weight 

 

2.4 Carcass dissection 
The head of the animals was removed at the atlanto-occipital joint. Fore and hind feet were removed at the carpal-

metacarpal and tarsal-metatarsal joints respectively [14]. Warm carcass was halved separately by splitting into left and 

right along the vertebral axis by the use of a meat saw. Halved carcass was weighed and expressed as percentage of 

dressed carcass. The right halved hot carcass was dissected into standard cuts (shoulder, rib, loin, flank and round) at the 

reference points. Shoulder was dissected as a cut between 5th and 6th ribs, rib was dissected between 12th and 13th rib, loin 

was separated from the rib, and round was separated just in front of the hip bones by cutting through the back where the 

curve of the leg muscles blends into the loin. Weight of the primal cuts was determined as hot cut-parts and chilled at 

temperature of 4°C for 24 hours. Thawed left halved carcass was dissected into primal cuts and weighed separately. The 

raw cut-parts were dissected into meat (lean), fat and bone portions. The percentage of dissected cut-parts was 

determined relative to the weight of carcass cut-parts. The ratio of meat to bone of dissected of each primal cuts was 

evaluated while the proportion of meat, bone and fat of each cuts were determined relative to raw weight of primal cut. 

 

% dissected cut (meat/ bone/ fat) =    Weight of meat/ bone/ fat                   X 100 

                                                             Weight of raw primal cut before dissection 
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Table 2. Carcass composition of West African Dwarf ram fed garlic supplementation 
 

Items  Treatment 1 

control 

Treatment 2 

0.2% garlic 

Treatment 3 

0.4% garlic 

Treatment 4 

0.6% garlic 

Treatment 5 

0.8% garlic 

Average live 

weight(kg) 

 

14.33±2.5a 14.01±0.43c 14.06±0.29b 13.25±0.85b 13.72±0.39b 

HCW(kg) 10.8±1.61 a 9.02±0.6b 10.13±0.49 a 9.73±0.45b 9.99±0.77 a 

 

Dressing percent 

(%) 

54.45±1.22a 50.58±1.87b 55.76±1.82a 54.03±1.02a 54.71±1.29a 

Rib(%) 6.02±0.74b 7.15±0.63b 9.84±0.59a 7.76±0.23b 9.20±0.22a 

Loin (%) 3.18±0.39c 6.24±0.62b 4.08±0.55c 6.29±0.20b 8.16±0.20a 

Shoulder (%) 12.28±1.53b 12.98±1.26b 10.49±0.75c 14.50±1.28a 14.14±0.80a 

Leg (%) 12.48±1.59b 13.47±2.24a 12.14±0.61b 14.81±2.27a 12.78±0.36b 

Flank (%) 5.78±0.57b 6.23±1.30 a 5.90±0.20b 6.60±0.75 a 6.57±0.41 a 

Shank (%) 4.46±0.73b 4.46±0.73b 4.84±0.18b 5.45±0.68 a 4.79±0.16b 

Hindleg (%) 5.66±0.71b 5.53±0.77b 5.10±0.02b 6.19±1.15a 7.31±0.60a 

*Head (%) 11.68±1.41b 13.97±2.08a 10.89±0.52b 6.60±0.75c 6.57±0.41c 

*Neck (%) 7.36±0.47b 8.84±0.95b 8.08±0.43b 14.72±2.39 a 15.08±2.24 a 

*Tail (%) 0.87±0.90 b 0.66±0.15 c 0.50±0.02d 1.03±0.02 a 1.01±0.05 a 

*% traits determined relative to live weight; HCW- Hot carcass weight; a,b, c means of different superscripts on same 

row are significantly (P<0.05) different; mean± standard deviation      
 

 

 

Table 3. Non-Carcass composition of West African Dwarf ram fed garlic supplementation (%) 

 

Items  Treatment 1 

control 

Treatment 2 

2% garlic 

Treatment 3 

4% garlic 

Treatment 4 

6% garlic 

Treatment 5 

8% garlic 

Lung  1.52±0.06c 1.95±0.01a 1.63±0.21c 1.44±0.04c 1.86±0.02b 

Liver  1.43±0.03c 1.98±0.01a 1.36±0.17c 1.34±0.02c 1.72±0.04b 

Heart   0.54±0.03b 0.63±0.02a 0.61±0.12a 0.55±0.03b 0.58±0.00b 

Kidney  0.30±0.01b 0.20±70.02b 0.38±0.06a 0.33±0.03a 0.36±0.00a 

Scrotum   1.76±0.07b 1.39±0.01c 2.09±0.27a 2.20±90.10a 2.67±0.04a 

Penis  0.61±0.08a 0.50±0.09b 0.66±0.01a 0.58±0.01b 0.28±0.01c 

Gall bladder 0.05±0.01b 0.10±0.01a 0.12±0.00a 0.06±0.00b 0.09±0.01b 

*GIT  6.64±0.85c 9.60±0.12a 7.81±0.18b 10.72±3.35a 9.83±0.58a 

 Large intestine 2.98±0.33c 3.40±0.43b 3.41±0.45b 3.39±0.30 a 3.38±0.02 a 

 Small intestine 8.95±0.21c 9.27±0.73b 9.96±0.05 a 9.88±0.48 a 9.28±0.15b 

 Diaphragm  0.11±0.08c 0.17±0.04a 0.18±0.03a 0.17±0.01a 0.15±0.05b 

 Abdominal fat  2.17±0.55a 1.04±0.22b 0.86±0.02b 0.82±0.30b 0.85±0.14b 

*GIT: gastro intestinal tract comprises of rumen, reticulum, omasum and abomasum; a,b, c means of different 

superscripts on same row are significantly (P<0.05) different; mean± standard deviation 
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Table 4.  Percentage of dissected cuts relative to the weight of the primal cuts derived from WAD rams fed garlic powder 

supplemented diets (%) 

 

ITEMS Treatment 1 

Control 

Treatment 2 

2% garlic 

Treatment 3 

4% garlic 

Treatment 4 

6% garlic 

Treatment 5 

8% garlic  

Loin:      

Meat 55.33±1.04 55.70±0.61 55.97±0.40 56.62±0.55 56.15±0.05 

Fat 8.8±0.72a 7.27±1.01ab 6.70±0.17b 6.05±0.35b 6.52±0.62b 

Bone 35.83±0.29b 37.17±0.76a 37.33±0.58a 37.33±0.76a 37.33±0.58a 

Meat:Bone 1.54:1±0.04 1.50:1±0.04 1.50:1±0.04 1.52:1±0.05 1.51:1±0.02 

Rib:      

Meat 66.57±0.46c 71.33±0.29b 72.16±0.07b 73.12±0.03a 73.27±0.03a 

Fat  10.69±0.29 10.67±0.58 10.58±0.08 10.17±0.15 10.07±0.06 

Bone 22.74±0.38a 18.03±0.45b 17.26±0.11c 16.71±0.18c 16.66±0.07c 

Meat:Bone 2.93:1±0.07d 3.97:1±0.11c 4.18:1±0.03b 4.38:1±0.05a 4.40:1±0.02a 

Shoulder:      

Meat 72.23±0.25b 72.92±0.38b 72.33±0.58b 74.33±0.58a 74.20±0.27a 

Fat 8.02±0.03a 7.00±0.00b 6.50±0.00c 6.30±0.3c 5.83±0.06d 

Bone 19.75±0.28b 20.08±0.38a 21.17±0.58a 19.53±0.64b 19.97±0.23b 

Meat:Bone 3.66:1±0.07a 3.63:1±0.09a 3.42:1±0.12b 3.81:1±0.16a 3.72:1±0.06a 

Flank:      

Meat 89.55±0.08b 90.08±0.08b 90.83±0.58b 91.47±0.45a 92.14±0.12a 

Fat  8.21±0.06a 7.26±0.04b 6.83±0.29c 6.21±0.18c 6.17±0.29c 

Bone 2.24±0.03a 2.66±1.00a 2.33±0.29a 2.31±0.27a 1.69±0.17b 

Meat:Bone 39.98:1±0.49b 33.94:1±1.25c 39.38:1±5.51b 39.96:1±1.25b 54.55:1±1.87a 

Round :      

Meat 90.53±0.84b 91.00±1.00b 93.23±0.40a 94.07±0.12a 94.17±0.76a 

Fat  1.8±0.27b 2.00±0.00a 1.25±0.05c 1.60±0.46b 1.77±0.32b 

Bone 7.67±0.57a 7.00±1.00a 5.52±0.45b 4.33±0.35c 4.07±0.50c 

Meat:Bone 11.86:1±1.05e 13.19:1±2.05d 16.98:1±1.53c 29.63:1±5.07a 23.41:1±3.03b 

a, b, c, d means of different superscripts on same row are significantly (p<0.05) different; mean± standard deviation     

 

2.5 Statistical analysis 

Data were analyzed by one-way analysis of variance (ANOVA) procedures for a completely randomized design 

experiment using the statistical software Minitab [15]. Tukey’s pair wise test was used to compare mean values. 

 

3. RESULTS AND DISCUSSIONS 
3.1 Results 

The average live weight of West African Dwarf rams ranged from 17.84±0.14kg (treatment 2) to 19.80±2.5kg (control). 

The mean dressing percentage ranged from 50.58±1.87% (treatment 2) to 55.76±1.82% (treatment 3). The basic 

statistical data showed that dressing percentage was significantly different (p<0.05) among treatment diets as presented in 

Table 2. Standard cuts derived from the half carcass were rib, loin, shoulder, leg, and flank as shown in Table 2. Rib cut 

composition ranged from 6.02±0.74 to 9.84±0.59% while loin cut ranged from 3.18±0.37 to 8.3%. The highest shoulder 

composition across the treatments was 14.50% while the least was 10.49±0.61%.  Percentage of leg cut-parts varied from 

12.14±0.61 to 14.81±2.27% and flank portion had the highest value of 6.60±0.75% in rams fed treatment 5. There were 

significant differences (p<0.05) in the percentage weight of carcass traits. Table 3 showed that the percent non- carcass 

components were significantly higher (p<0.05) in lung, liver, scrotum, penis, gall bladder and abdominal fat of WAD 

rams fed treatments 2, 3, 4 and 5 than those fed treatment 1. Table 4 showed that the proportion of meat and bone of each 

cut-part were significantly higher (p<0.05) than proportion of fat among treatments. The study also revealed that the 

flank cut had the highest meat to bone ratio which ranged from 54.55:1 (treatment 5) to 39.38:1(treatment 3), followed by 

round cut ranged from 29.63:1 (treatment 4) to 11.86:1 (treatment 1). Rib cut ranged from 4.40 (treatment 5) to 2.93:1 

(treatment 1) while shoulder cut ranged from 3.81:1 (treatment 4) to 3.42:1 (treatment 3). Loin cut had the least meat to 

bone ratio which ranged from 1.54:1(treatment 1) to 1.50:1 (treatments 2 and 3).  

 

3.2 Discussions 

Dressing percentage of WAD rams in this study was higher than previous reported evaluations of Kivircik and 

Karacabey Merino lambs [16, 17]. However, the range of dressing percentage in the current study was similar to the 

values ranged between 47.5 and 56.3%) reported by others [18]. According to [13], lower cholesterol but higher weight 

of chilled carcass and breast meat were obtained when 2% of garlic powder was fed to broilers. However, no carcass 
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change was observed when male and female Florina lambs were fed garlic bulb and husks [19].There were variations in 

hot carcass weight (HCW), mean live weight and hot dressing percentages (HDP) in rams fed garlic diets [20]. The live 

weight, slaughter weight and dressing percentage were responsible for carcass composition of animals [21,22]. Dressing 

percentage determines both yield and assessment of meat [23]. Garlic supplementation may have contributed immensely 

to quantitative traits obtained in WAD rams [24]. The percentage standard cuts showed that leg portion of the entire half 

carcass had the highest yield, an indication that leg portion of WAD ram can contribute immensely to meeting 

consumers’ demand for meat, as well as increase in butchers’ income [25]. The variations observed in the carcass traits 

revealed that high primal yield could be obtained from sheep’s tissue [26]. Garlic supplementation in broiler diet 

increased carcass yield. Enhanced meat yield and reduced pathogen load [27].  

 

The study of the non-carcass components revealed that abdominal fat composition decreases tremendously in garlic fed 

rams as the level of garlic powder inclusion increases in the diets; this might be due to fat reducing properties of garlic 

within the cellular components of the animals [24]. The proportions of fat and bone obtained from loin, rib, shoulder, 

flank and leg cuts from test diets were similar to the range values of 6.9 and 10.9% [28] and 17.1 to 20.2% [29]. Meat to 

bone ratio of rib, shoulder, leg and flank cuts in this study were higher than meat to bone ratio of previous investigations 

[30,16]. This implies that the higher carcass yield observed from leg, flank, shoulder and rib cut parts in this study shows 

that high market value could be enhanced through garlic supplementation in animal diets [5].   

 

4. CONCLUSION   
The study concluded that garlic supplementation at 8% in the diets of West African Dwarf ram increased dressing 

percentage, carcass yield and lowered abdominal fat.  
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