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ABSTRACT: This experiment aimed to assess the slaughter and carcass values of different Sudan 

goat ecotypes (Nubian, Desert and Swiss Nubian) fed different levels of energy/protein. Nine male 

goat kids (2-3 months and average weight 9.23 kg) of either ecotypes were used in a 3x3x3 

arrangement, fed three experimental diets A (control), B and C, with varying energy: protein 1:0.14, 

1:0.16 and 1:0.18 respectively. The study showed that Nubian goats possessed heavier slaughter 

weight; empty body weight, warm and cold carcass weight than the Desert and Swiss Nubian goats in 

the ration B and C. Dressing percentage on both basis (slaughter weight and empty body weight) of 

Nubian were higher for ration B and C. Warm carcass weights of all goat ecotypes increased directly 

with energy: protein ratio. Highest weight of leg, loin, rack and neck and shoulder were recorded by 

Nubian goats for ration B and C. It was concluded that, all ecotype kids respond well to increasing 

energy protein levels. According to the results obtained local goat ecotypes, mainly Nubian goats, 

responded well to improved nutrition, therefore results obtained can be applied for the local goat 

ecotypes studied to encourage goat meat consumption and exportation. 
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INTRODUCTION 

 

Goats are of economical and social importance, especially in developing and poor countries and are 

therefore called the poor man cow (Elhag, 1976). Besides being an important meat animal in Africa, Asia and the 

far East, the goats are now emerging as an alternative and attractive source of meat in other parts of the world 

(Devendra, 1990). Although goats have been the common source of meat in many tropical and developing 

countries (Shelton, 1990) 

The goat meat production system around the world is extremely diverse and received little scientific attention 

compared with sheep and cattle. This may be due to the traditionally low economic significance of goats in the 

developing countries. Goats in the Sudan are primarily raised for milk production as its meat was not preferred in 

urban areas, since it was considered by far inferior to that of sheep or cattle. Owing to the recent rapid increase in 

the prices of mutton and beef, goats’ meat gained some popularity and all indications assure the continuity of this 

trend for more goats’ meat consumption in the future. 

FAO (1995) reported that goat meat ranked third in international meat production and there is an increase in 

its production in the developing countries.  Goat meat shares about 15% of the total meat production in the Sudan 

(FAO, 1992). In addition, Hadjipanayiotou et al. (1991) confirmed that a good quality goat’s meat is similar to that 

of sheep and cattle i.e. characterized by low fat content, when the efficiency of production is achieved by improved 

nutrition and management systems (Timon and Hanrahan, 1986). Goat meat evaluations have received little 

attention and as a result, knowledge of yield and quality of goat meat is limited when compared to sheep and 

cattle (Warmington and Kirton 1990; Anous and Mourad, 1993). 

In general, the goat meat industry is not well defined as it has grown recently (Oman et al., 1999; Cameron et 

al., 2001). Few official statistics about goat meat are kept on either a national or state basis (Lillywhite, 2002). It is 

providing many new opportunities for additional income on diversified farming operations.  

       The objective of this study was to evaluate the effects of different levels of energy/protein on slaughter 

and carcass values of different Sudan ecotypes goat.  
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MATERIALS AND METHODS 

 

 Animals and experimental design 

Nine male Nubian goat kids, nine male Desert goat kids and nine male Swiss Nubian goat kids (2-3 months 

old) with an average weight 9.23 kg were used. The animals were rested, ear tagged and injected prophylactic with 

abroad spectrum 5% antibiotic Oxytetracycline, for four days and dewormed with broad spectrum anthelmintic 

Ivermectin. 

 

Experimental rations 

 Three experimental diets (Table 1) were labeled A, B and C subject to treatment groups. Ration A served as 

the control. The three rations were based on sorghum, wheat bran, and groundnut cake and groundnut hulls.  

                    

Table 1 - Percent experimental ration composition (fresh basis) 

                                        Rations  

Ingredients % 
A B C 

Sorghum 11 30 51 

Wheat bran 40 25 18 

Groundnut cake 8 10 9 

Molasses 12 15 12 

Groundnut hulls 27 18 8 

Minerals/ NaCl 2 2 2 

CP% 14.49 14.72 14.91 

ME MCal / kg (calculated ) 2.08 2.41 2.74 

Energy: protein ratio 1:0.14 1:0.16 1:0.18 

Chemical composition of the experimental rations (on dry matter basis) 

DM % 97.38 94.97 92.87 

EE% 1.03 2.75 2.75 

CP % 13.28 14.22 13.60 

CF % 16.02 11.13 8.25 

Ash % 9.20 9.51 7.66 

NFE % 57.85 57.36 60.61 

ME MCal / kg 2.58 2.66 2.73 

 

Feeding pattern 

Mixing of the experimental rations was done manually after weighing the recipe. The dry small quantity 

ingredients were mixed first then finally with the molasses and left to dry by air and then packed in labeled sacks 

(A, B and C). 

 

Slaughter procedure and slaughter data 

One animal of average body weigh per each experimental group was selected for slaughter. Slaughter weight 

was taken after an overnight fasting with access to water. The animal slaughter followed the Muslim practice, 

severing the right and left jugular veins, carotid arteries, esophagus and trachea by a sharp knife. After bleeding 

was effected, the animal was hung from hind legs to permit easy dressing. The head was removed at the occipto- 

atlantal articulation, and the fore and hind feet at the proximal metacarpal and metatarsal joints, respectively. 

Appendages (head, tail, skin and feet) were weighed each separately. The animal was then eviscerated on a full 

linea alba incision.  

Visceral organs, (liver, spleen, kidney, pancreas, intestines, omental fat and genitals) and pluck (heart, lungs, 

trachea and diaphragm) were separated and individually weighed. The alimentary tract was weighed full and then 

empty to calculate the fill. The fill was subtracted from the slaughter weight to obtain the empty body weight (EBW).  

Carcasses were weighed warm (WCW) and cold (CCW) after storage 24 h at 4 °C. The dressing percentages were 

calculated. 

 

Carcass data 

The carcass was split into right and left halves by sawing along the vertebral column. Each half was weighed 

separately. The left half was then divided into fore and hind saddles cutting between the 12 th and 13th rib. The hind 

saddle was further dissected into two wholesale cuts (leg and loin) by cutting proximal to Ala of the Os ileum of the 

pelvic girdle. The fore saddle was separated into two anterior and posterior parts between the 5 th and 6th ribs. The 

anterior part was separated into two cuts neck and shoulder, and brisket and fore shank by cutting mid distance, 

horizontally parallel to the vertebral column. The posterior part was separated also into two cuts, rack  (upper) and 

plate (lower) by cutting mid distance horizontally parallel to the vertebral column (MLC, 1977). 

There is no the information of statistical analysis (cause there is no replicates and one animal is slaughtered 

from each treat)  

 

Proximate analysis 

Sample of meat were proximately analyzed for chemical components according to AOAC (1980). 
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RESULTS AND DISCUSSION 

 

Table 2 and 3 shows the slaughter weights of Nubian goats were higher for ration B and C than Desert and 

Swiss Nubian goats. Empty body weight of Nubian was higher for ration C than other ecotypes. This trend was also 

observed for feet, lung and trachea, liver and intestine. Highest weight of head and skin showed in Nubian goats for 

ration B and C. The weight of diaphragm and spleen was similar for all ecotypes in ration C. Nubian goats recorded 

highest values of kidney, omental fat, genital and tail for ration B and C. Pancreas was similar for both Nubian and 

Desert goats for ration C. 

The pattern by which the treatment affects the yield of slaughter values differed in the three ecotypes. The 

differences in slaughter and empty body weights produced irregular pattern of internal and external offals weights. 

The percentage of external offals in this study were better than that reported by Elfadil (2001) in male kids fed high 

energy high protein levels, but inferior when compared to values reported by Ibrahim (1996). The present findings 

did not completely agree with the statement reported by Gaili (1977) which indicated that, when non-carcass 

components were expressed as percentage of empty weight, the treatment effect almost disappeared. The external 

and internal offals are early maturing organs which form a progressively declining proportion of body weight as 

body weight increases (Kirton et al., 1972; Tonney et al., 1987). 

 

 

Table 2 - Slaughter values (kg) of experimental goat kids fed different levels of energy/protein 

Swiss Nubian Desert Nubian                             Goat kids 

Items C B A C B A C B A 

10.40 10.70 10.00 10.20 13.30 11.60 15.10 13.80 08.90 Slaughter weight (kg) 
9.30 9.80 8.50 9.10 12.50 10.10 14.10 12.40 7.30 Empty body weight (kg) 
0.80 0.94 1.05 0.89 1.10 1.05 1.23 1.14 0.87 Head (kg) 
1.00 0.79 0.66 0.74 0.90 0.87 1.32 0.95 0.70 Skin (kg) 
0.46 0.44 0.43 0.41 0.60 0.48 0.63 0.55 0.40 Feet (kg) 
0.10 0.09 0.08 0.10 0.11 0.08 0.12 0.13 0.09 Heart (kg) 
0.14 0.14 0.13 0.11 0.21 0.20 0.21 0.20 0.14 Lung and Trachea (kg) 
0.05 0.04 0.03 0.05 0.04 0.05 0.05 0.05 0.04 Diaphragm (kg) 
0.94 1.10 1.15 0.99 1.32 1.00 1.35 1.30 0.90 Intestines (kg) 
0.28 0.28 0.21 0.21 0.26 0.23 0.38 0.28 0.22 Liver (kg) 
0.03 0.03 0.03 0.03 0.04 0.03 0.03 0.04 0.01 Spleen (kg) 
0.05 0.05 0.03 0.04 0.05 0.05 0.06 0.06 0.06 Kidney (kg) 
0.03 0.03 0.03 0.04 0.02 0.02 0.04 0.03 0.02 Pancreas (kg) 
0.09 0.11 0.09 0.25 0.18 0.08 0.32 0.30 0.02 Omental fat (kg) 
0.16 0.15 0.14 0.11 0.09 0.15 0.22 0.24 0.11 Genitals (kg) 

0.02 0.03 0.03 0.02 0.02 0.03 0.04 0.05 0.02 Tail (kg) 

 

Table 3 - Slaughter values (kg) of experimental goat kids fed different levels of energy /protein   

External offals  

(%) 

External offals 

(kg) 

Internal offals  

(%) 

Internal offals 

(kg) 

Slaughter weight 

(kg) 
Rations Species 

22.13 1.97 18.43 1.64 8.9 A 

Nubian 19.13 2.64 21.30 2.94 13.80 B 

21.06 3.18 19.07 2.88 15.10 C 

20.69 2.40 16.55 1.92 11.60 A 

Desert 19.55 2.60 19.47 2.59 13.30 B 

20 2.04 24.46 2.46 10.20 C 

21.40 2.14 20.20 2.02 10 A 
Swiss 

Nubian 
20.28 2.17 19.97 2.13 10.70 B 

21.73 2.26 19.04 1.98 10.40 C 

  

Table 4 shows that the highest weight of warm carcass and cold carcass for ration B and C recorded by 

Nubian goats. High losses showed in Swiss Nubian for ration C. Dressing percentage on both basis (slaughter 

weight and empty body weight) of Nubian were higher for ration B and C than for Desert and Swiss Nubian goats. 

Highest values of dressing percentage on cold basis showed in Desert goat for ration B. Warm carcass weights of 

test groups were increasing as energy: protein ratio increases, being higher than the control group. Warm carcass 

weights of test groups were in the range of 4.46-7.15 kg. This is in accordance to the results reported by Mahgoub 

et al. (2005), but lower than the results reported by Shrestha and Fahmy (2007). The present results of cold carcass 

weight compare favorably with result reported by Mahgoub et al. (2005) and Choi et al (2006), but lower than that 

indicated by Webb et al. (2005) and Ryan et al. (2007). The dressing percentage values reported in this study was 

compare favorably with values observed by Lupton et al. (2008) and Ryan et al. (2007), but lower than those 

reported by Abd El-Moula (1996); Elkhidir (1989) and Webb et al. (2005). The dressing percentage on slaughter 

weight basis reported in this study were lower than the result reported by Sen et al. (2004), but higher than those 

indicated by Dadi et al. (2005). However the dressing percentage on empty body weight basis reported in this study 

were lower than the resulted reported by Sen et al. (2004) and Dadi et al. (2005). In the present investigation the 
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dressing percentage on worm and cold basis compare favorably with results reported by those Daskiran et al. 

(2006) and Ibrahim (1996), but then the result showed by Elfadil (2001) for kids fed high energy high protein. Bello 

and Babiker (1988) reported dressing percentage of 54.1 for the Desert goats and 54.8 for their temperate crosses 

which were highly comparable with our result. 

The low values of dressing percentage observed in this study may be due to the effect of slaughter weight, 

since there was positive relationship between slaughter weight and carcass weight which was observed by 

Devendra and Owen (1983) and McGregor (1982). Bhattacharyya and Khan (1988) stated that empty body weight 

or the amount of rumen and intestinal contents might have affected the dressing percentage. Dressing percentage 

is usually quoted on the basis of live weight, but it is more accurate to quote this on the basis of empty body weight 

in order to eliminate the variation caused by the contents of the alimentary tract (Devendra and Owen, 1983).  

The proportion of carcass weight loss due to evaporation during dressing or cold storage is referred to as 

carcass shrinkage or hanging loss. There is direct relationship between carcass shrinkage and fat deposition in the 

carcass, mainly subcutaneous fat. The values of carcass shrinkage percentage in this study were in the range of 

0.16–3.02. These values were lower than those reported by Ibrahim (1996); Osman (1984); Bello (1985) and 

Elkhidir (1989) in carcasses of Desert goats. 

 

Table 4 - Dressing percentage values of experimental goat kids fed different levels of energy /protein 

Dressing % 

(cold basis). 

Dressing % 

(empty body 

weight basis) 

Dressing % 

(slaughter 

weight basis) 

warm 

Carcass 

shrinkage 

% 

Cold 

carcass 

weight (kg) 

Warm 

carcass 

weight (kg) 

Rations Species 

39.33 49.32 40.45 02.78 03.50 03.60 A 

Nubian 46.01 52.02 46.74 1.55 6.35 6.45 B 

46.03 50.71 47.35 2.80 6.95 7.15 C 

43.97 51.49 44.83 01.92 05.10 05.20 A 

Desert 46.62 49.68 46.69 0.16 6.20 6.21 B 

44.31 50 44.61 0.66 4.52 4.55 C 

39.20 46.24 39.30 0.25 2.92 3.93 A 

Swiss Nubian 41.31 45.51 41.68 1.90 4.42 4.46 B 

43.27 49.89 44.62 3.02 4.50 4.64 C 

 

Table 5 shows that the highest weight of leg, loin, rack and neck and shoulder were recorded by Nubian goats 

for ration B and C. The weight of plate and brisket and foreshank was similar of Nubian and desert goats for ration 

B.   

 In the Sudan the meat production system depends on live weight and visual assessment of the animal.  The 

grading systems practiced should consider that the consumer prefers more lean in the carcass. In the present 

investigation the percentage of carcass cuts (leg, loin, neck and shoulder) were found lower than the values 

reported by McGregor (2007). In present study the percentage of primal cuts were lower than that reported by Sen 

et al. (2004) and Ryan et al. (2007). 

 

Table 5 - Weights (kg) of carcass cuts of experimental goat kids fed different levels of energy: protein. 

Brisket and 

Foreshank (kg) 

Neck and 

Shoulder (kg) 

Plate  

(kg) 

Rack  

(kg) 

Loin  

(kg) 

Leg  

(kg) 
Rations Species 

0.40 0.43 0.10 0.13 0.15 0.60 A 

Nubian 0.55 0.75 0.23 0.30 0.31 1.11 B 

0.70 0.80 0.24 0.29 0.32 1.15 C 

0.50 0.60 0.15 0.22 0.25 0.87 A 

Desert 0.55 0.65 0.23 0.29 0.30 1.09 B 

0.45 0.50 0.18 0.20 0.24 0.71 C 

0.40 0.44 0.14 0.20 0.18 0.62 A 

Swiss Nubian 0.44 0.45 0.16 0.18 0.20 0.80 B 

0.46 0.50 0.16 0.18 0.22 0.74 C 

       

Table 6 Shows the Swiss Nubian goat had higher moisture percent than the Nubian and Desert goats. 

Compared to Desert and Swiss Nubian goats higher protein percent was observed for Nubian goat fed ration B and 

C. Fat percentage of ration C for Desert goat was higher than other ecotypes. This trend was also observed for 

percentage of ash. In the present study, the values of meat moisture percent compared favorably with results  

reported by those  Elfadil (2001); Sen et al. (2004) and Paleari et al. (2008), but lower than the result indicated by 

Lee et al. (2008). In the present study, the values of meat protein percent compared favorably with values showed 

by Lee et al. (2008); Sen et al. (2004) and Arguello et al. (2005), but slightly lower than the result indicated  by 

Paleari et al. (2008) . However, fat percentages in this investigation were lower than those reported by Paleari et al. 

(2008); Lee et al. (2008); Arguello et al. (2005) and Elfadil (2001).  

El–Tayeb et al. (1988) reported in mutton significant differences among dietary treatments in percentages of 

moisture and fat. The moisture increased linearly (p<0.05) while fat decreased linearly (p<0.05) as the level of 
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supplemental blood meal increased. Generally the fat and moisture contents of meat are inversely related. 

However, the results of moisture and fat obtained here in this study were not in line with the previous statement as 

the moisture and fat values were irregular. Park et al. (1991) reported 2.27 and 2.03% fat for Alpine and the 

crosses of Nubian goats respectively which were higher than that reported in the present study. 

Lawrie (1991) reported that the mammalian muscle contains about 0.65% of minerals such as phosphorus, 

potassium and magnesium. The values of ash percentage in this study were lower than those reported by Lee et al. 

(2008); Ibrahim (199 and Elfadil (2001) and higher than that reported by Shahjalal et al. (1992) for Angora goats 

(0.76-0.81). Generally, the protein, ash and water percentages of the body decrease with advancing age and 

fattening (Gaili et al. 1972). 

 

Table 6 - Percent values of meat chemical composition of experimental goat kids fed different levels of energy: 

protein 

Ash  

(%) 

Fat  

(%) 

Protein  

(%) 

Moisture  

(%) 
Rations Species 

1.10 0.11 22.08 73.25 A 

Nubian 0.94 0.83 22.75 69.10 B 

1.0 0.55 21.35 70.15 C 

7.75 0.14 24.15 62.21 A 

Desert 0.83 0.66 19.25 71.94 B 

2.81 1.60 20.30 69.13 C 

1.08 0.08 22.93 73.49 A 

Swiss Nubian 1.01 0.25 18.90 75.10 B 

0.06 0.23 19.25 72.67 C 

 

CONCLUSION 

 

  It is concluded that in domestic goat, the Nubian and Desert ecotypes (in this order) generally performed 

better than the Swiss Nubian, as reflected in good carcass yields. Exotic blood (genetic) and the tropical 

environmental conditions were the factors retardant to their adaptation. Therefore results obtained can be applied 

for the local goat ecotypes studied to encourage goat meat consumption and exportation. 
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