Journal of Occupational Safety and Environmental Health
A Publication of the Society for Occupational Safety and Environmental Health
ISSN 2426-8685

EVALUATION OF CARCASS CHARACTERS OF WEANED DUTCH
RABBITS FED GARLIC (Allium sativum) AND GINGER (Zingiberofficinale)
*Imodagbe, M. O.1 and Imodagbe, F.E2
1

Department of Biological Sciences, Ahmadu Bello University, Zaria, Kaduna.
Department of Veterinary Public Health and Preventive Medicine Ahmadu Bello University, Zaria, Kaduna.
*Corresponding Email: masudimod@gmail.com

2

Received 14th March, 2016

Accepted 30th May, 2016

ABSTRACT
An experiment was carried out to evaluate the weight gain and carcass characters of weaned Dutch rabbits
fed garlic (Allium sativum) and ginger (Zingiberofficinale). Thirty six (36) rabbits were randomly
assigned the dietary treatments in a complete randomized design with nine rabbits per treatment. The
rabbits were fed with iso-caloric and iso-nitrogenous diets where treatment 1 (control) contained neither
garlic nor ginger, treatment 2 contained 0.25% garlic, treatment 3 contained 0.25% ginger and treatment 4
combined 0.25% garlic and 0.25% ginger. Experimental diets and clean drinking water were supplied ad
libitum throughout the experimental period of ten weeks. At the end of the feeding trial, three rabbits per
treatment were slaughtered for carcass evaluation.Results showed that there was significant (P<0.05)
differences in final liveweight, weight gain and feed conversion of the rabbit in treatments 3 and 4
relatively to the control. Weight gain and feed conversation ratio were best in treatment 3. Significant
(P<0.05) differences occurred in kidney and hind part of the rabbit in treatment 3 showing the best result at
0.25% inclusion level. Other carcass characters showed no significant (P<0.05) differences and treatment
3 had a better mean weight of carcass harvested organs across the table but such means were not able to
cause significant (P<0.05) differences. Means of treatment 2 with inclusion levels of garlic at 0.25% did
not differ much from that of control (treatment 1). Dressing percentages of 49% were recorded in
treatments 2, 3 and 4, while the control had 47.32%. From the results, it can be concluded that inclusion of
0.25% ginger (T3) in diets of rabbits and also 0.25% inclusion in garlic and ginger (T4) produced rabbits
with better weight and carcass characters.
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INTRODUCTION
Globally over 900 million people are said to be chronically hungry out of which 800 million are
from the developing countries representing about 18 percent of the world's population. (Brawn,
2005; Baje 2008).One out of five persons in the developing countries is unable to meet his or her
basic daily needs of life (Lupien and Menza, 2004).Rabbit has immense potentials and good
attributes which include high growth rate, high efficiency in converting forage to meat, short
gestation period, and high prolificacy, relatively low cost of production, high nutritional quality
of rabbit meat which includes low fat, sodium, and cholesterol levels.(Ajala and Balogun, 2004).
Thusrabbit production is a veritable way of alleviating animal protein deficiency in Nigeria and
its consumption is free of cultural and religious biases (Biobaku and Oguntona, 1997). Medicinal
herbs such as garlic (Allium sativum) and ginger (Zingiberofficinale) have been reported to
possess antibacterial, antiseptic, anti-inflammatory, antiparasitic and immunomodulatory
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properties (Muhammad et al., 2009). In addition to these attractive properties, these herbs have
been shown to increase feed palatability and thus feed intake (Horton et al., 1991). Ginger acts as
a hypolipidemic agent in cholesterol fed rabbits (Lebda, et. al. 2012). The antioxidants in ginger
include gingerols, shogaols, monoterpenes, sequiterpenes, some phenolic derivatives and other
phytochemicals which are responsible for their pharmacological activities (Li et al., 2001). Also
in rabbits, Akhaniet al. (2004) reported that ginger treatment significantly decreased both serum
cholesterol and triacylglycerol.Animal studies suggest that garlic has potential hypolipidemic,
hypotensive, hypoglycemic, hypothrombotic, and hypoatherogenic properties (Bordia et al.,
1975; Shoetanet al., 1984).Recent research works on ginger and garlic formulations as feed
additives have shown encouraging results in regards to weight gain, feed efficiency, lowered
mortality and increased livability in poultry birds (Issa and Omar 2012);Oleforuh-Okolehet al.,
2014). These prolific attributesof rabbits coupled with the benefits of garlic and ginger in
increasing palatability and feed intake could lead to the production of healthy carcass. The aim of
this paper is to evaluate the carcass characteristics of Dutch rabbits fed garlic and ginger.
MATERIALS AND METHODS
Experimental Site
The experiment was carried out at the Animal Science Departmental Teaching and Research
Farm, Faculty of Agriculture, Ahmadu Bello University, Zaria, Kaduna State. The farm is located
at an elevation of 676m, and latitude 11.16234° North and longitude 007.63528° East
(GPS,2012).
Experimental Materials
Feed formulation:
Commercial animal feed were obtained locally from animal feed shops in
Samaru Zaria Kaduna State. The quantity used in the laid out experiment is shown in Table 1 with
their inclusion levels of garlic and ginger.
Processing of Garlic and Ginger: The wet garlic bulbs and ginger nodes were bought locally at
Samaru market, Zaria Kaduna State. The wet garlic bulbs were divided into cloves, cut into chips
and sun dried before been grinded into powder. The wet ginger nodes were sliced, and also sun
dried before been grounded into powder. The powdered ginger and garlic were later incorporated
in the diets according to the procedure of Onu and Aja (2011).
Experimental animals
Thirty- six (36) weaned Dutch rabbits between the age of 6-8 weeks of both sexes were obtained
from a commercial rabbit breeder near Shika at Milgoma, Sabo Gari Local Government Area in
Kaduna State. They were screened using physical signs such as clear, bright eyes without
discharges, alertness, interest, curiosity, self-grooming, clear nostrils without discharges, shiny
smooth clear fur especially in the front paw and around the anus and a normal temperature of 370
39.5 C. Selected rabbits were placed in cages and transported by road in a commercial vehicle to
Animal Science Departmental Teaching and Research Farm where they were dewormed using
ivermectin. They were fed with formulated concentrates of 16% crude protein for 2 weeks to
allow them acclimatize. They were weighed and randomly allocated and housed individually in
already washed and disinfected cages consisting of nine rabbits per treatment and three rabbits
per replicate. The rabbits were weighed at the beginning of the experiment to obtain their initial
body weight and subsequently weekly.
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Table1:Composition of formulated rabbit feed
Ingredients
T1
T2

T3

T4

Maize

73.13

72.88

72.88

72.63

Groundnut cake

16.82

16.82

16.82

16.82

Wheat offal

5.00

5.00

5.00

5.00

Fish meal

2.00

2.00

2.00

2.00

Bone meal

2.50

2.50

2.50

2.50

Salt

0.30

0.30

0.30

0.30

Premix

0.25

0.25

0.25

0.25

Garlic

0.00

0.25

0.00

0.25

Ginger

0.00

0.00

0.25

0.25

Total (kg)

100.00

100.00

100.00

100.00

ME(Kcal/kg)

3100.97

3092.39

3092.39

3083.81

CP (%)

16.74

16.71

16.71

16.69

CF (%)

2.75

2.74

2.74

2.74

Ca (%)

1.09

1.09

1.09

1.09

P (%)

0.78

0.78

0.78

0.78

Lysine (%)

0.59

0.59

0.59

0.59

Methionine (%)

0.34

0.34

0.34

0.33

Calculated Analysis

*Vitamin-mineral premix provide per kg of diet vit. A. 13,340iu; vit. D3. 2680.i.u; vit. E. 10.i.u; vit. K, 2.68 mg;
Calcium pantothenate, 10.68mg; vit. B12, 0.022mg; folic acid, 0.668mg; choline chloride, 400mg;
chlorotetracycline, 26.68mg; manganese, 133.34mg; iron, 66.68mg; zinc, 53.34mg ; copper, 3.2mg, iodine,
1.86mg; cobalt, 0.268mg, selenium, 0.108mg.CF: Crude fibre, CP: Crude protein, Ca: Calcium, P: Phosphorus

They were fed 3% body weightad.libitum in plastic bowlstwice daily with concentrated feed of
17% crude protein containing varying levels of garlic and ginger as shown in the Table 1. The
experiment was operated for a period of 10weeks. Residual feeds were weighed weekly to
calculate feed consumption. Also fresh carrot leaves were added to the concentrates so as to aid
digestion and for proper utilization of protein concentrates.Performance data include feed intake,
total weight gain and feed conversion ratio.
Carcass evaluation
A total of twelve (12) consisting of three (3) rabbits from each treatment group were randomly
selected and slaughtered for carcass evaluation at the end of the 10 weeksperiod
ofexperimentation. After selection, the rabbits were taken to the Animal Science Department
Meat Laboratory. They were slaughtered there by severing the jugular vein of the neck
(transection) with a sharp knife, bled skinned and eviscerated. The dressed weight and the weight
of heart, lungs, liver, spleen, kidneys, loin and legs were recorded using an electronic weigh
master digital scale. Dressing percentage was determined by dividing the dressed weight by the
slaughter weight and multiplied the result by one hundred.
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Data analysis
Data were evaluated by one-way Analysis of Variance (ANOVA), expressed as means and SEM
using SAS 9.0, while significant differences were separated by Duncan Multiple Range test in the
SAS package.
RESULTS AND DISCUSSIONS
The nutrient composition of the experimental diets isshown in Table1. The calculated crude
protein for the treatment diets ranged from 16.69 to 16.74%. The calculated metabolizable
energy ranged from 3083.81 to 3100.97 ME(Kcal/kg), the inclusion levels of garlic and ginger
ranged from treatment 1 to 3 and treatment 4 had 0.25% and 0.25% of both garlic and ginger. The
inclusion of these agents in rabbit diets did not affect the concentration of the crude protein of the
diets butthe inclusions significantly (P<0.05) influenced final liveweight, weight gained and
feed conversion (P<0.05) of the rabbits (Table 2).There was 10% and 1.23% increase in weight
gained in treatment 3 and 4 relative to the control.
Table 2: Growth Performance of weaned Dutch rabbits fed ginger and garlic

Parameters (kg)

T1

T2

T3

T4

SEM

Initial weight

1.883

1.867

1.867

1.883

0.100

Final weight

3.367b

3.077b

4.187a

3.450b

0.157

Feed conversion ratio

8.343b

9.200b

12.313a

10.000ab

0.731

ab

= Means with different superscripts in the same row are significantly different (P < 0.05)

This result is in agreement with Karangiya et al.,(2016) who reported that improvement in body
weight gain of monogastrics fed on ginger is due to the active components present in the ginger
which stimulates digestive enzymes and improves overall digestion and thus leads to increased
body weight gain. It has been an established fact that ginger in the diets stimulate lactic acid
bacteria and decreases pathogenic bacteria such as mesophilic, aerobic coliform and Escherichia
coli thus improving absorption of nutrientsto result in better weight gain of monogastrics (Tekeli,
et al., 2011). Similar studies on ginger showed increase in weight gain when compared to the
control {Mohamed et al., 2012;Sadeghi, et al., 2012 and Arshad et al., 2012}. Records for rabbits
fed ginger supplemented diets compared to the control suggests that ginger positively influenced
the utilization of the feed (Onu and Aja 2011). This observation is also in agreement with the
reports of Okoye et al., (2006).
Rabbits fed garlic and ginger in treatment 4 showed significantly (P<0.05) differences when
compared to the control, but such significantly (P<0.05) were not more than those fed solely
ginger (Karangiya et al., 2016).Significant (P<0.05) differences occurred in kidney (table 3) and
hind part weights (Table 4) of the rabbit in treatment 3 showing the best result at 0.25% inclusion
level. This is in agreement with Tekeli et al.(2011) who concluded that dietary supplementation
of ginger had significant effects on the weight of visceral organs of broiler chickens
(monogastrics).
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Table 3: Carcass Characteristics of Dutch Rabbits fed Garlic and Ginger

Parameters (g)

T1

T2

T3

T4

SEM

Slaughter weight

12798

12841

13896

12709

621.05

Dressed weight

12366

12263

13140

12131

590.80

Head weight

116.00

120.33

118.33

117.67

6.82

Fore limb weight

11.67

12.67

9.33

9.33

1.40

Hind limb weight

27.00

24.67

25.67

24.33

1.60

Skin weight

104.33

112.00

117.00

104.00

11.64

ab

a

Kidney weight

b

ab

9.00

10.00

11.67

0.70

Liver weight

36.33

37.00

47.00

38.00

4.21

Lungs weight

7.00

8.00

9.00

8.00

1.07

Heart weight

4.00

3.33

3.00

3.67

0.39

Small int. weight

46.00

53.33

53.33

39.67

7.14

Small int. empty weight

144.00

139.50

167.50

170.83

35.56

Long int. weight

78.67

100.00

114.00

97.67

12.84

long int. weight empty

52.23

35.83

63.33

45.23

9.84

Stomach weight

85.33

83.00

90.67

85.00

8.21

ab

9.33

= Means with different superscripts in the same row are significantly different (P < 0.05)

Other characters showed no significant (P<0.05) differences and treatment 3 had a better mean
across the table but such means were not able to cause significant (P<0.05) differences. Means of
treatment 2 with inclusion levels of garlic at 0.25% did not differ much from that of control
(treatment 1). Similar findings were observed by Ademolaet al.,2004 who reported that broilers
fed garlic did not show significant differences from that of control.
There is better dressing (Table 4) percentages in treatment fed garlic and ginger when compared
with the control, the control showed 47.32% while treatment fed garlic, ginger,garlic and ginger
(T2, T3 and T4) showed 49% dressing percentage.This may be attributed to the better feed
utilization of rabbits fed garlic and ginger supplemented diets, although low dressing
percentages below 50% is attributed to the age of the rabbits. This could be in conformity with
Fielding (1991) who had noted that the dressing percentage would be 50% or less if the rabbit is
young, thin and with a full digestive tract at slaughter.
Table 4: Dressing percentages and carcass prime cuts of weaned Dutch rabbits fed
ginger and garlic
Parameters
T1
T2
T3
T4
SEM
Dressing percentage

47.32

49.29

49.33

49.20

------

Carcass (g)

0.58

0.62

0.67

0.62

0.04

Loinweight (g)

156.33

143.33

200.00

154.33

17.32

Chest weight (g)

228.33

249.33

241.67

245.00

17.05

Carcass hind (g)

199.67b 200.00ab

277.00a

237.00ab

13.23

ab

= Means with different superscripts in the same row are significantly different (P < 0.05)
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CONCLUSION AND RECOMMENDATION
This experiment reported by this paper shows that as little as 0.25% inclusion of these herbs was
able to positively affect the weight gain and carcass traits of rabbits. A higher inclusion level of
this herbs may produce significant (P<0.05) differences in harvested organs that failed to show
such differences in this research. It is important for nutritionist to recommend the inclusion of
this herbs to the local farmers so as to promote fast growth in rabbits of more beneficial meat
quality.
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