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Abstract: The eighty-days experiment was conducted to evaluated the effects of garlic on blood lipid profile of 
Balami ram. A total of fifteen (15) Balami lamb breed with average weight of 30-33 Kg were used for this study. The 
experimental animals were sourced from Livestock Market in Maiduguri, Borno state. The animals were dewormed 
with Ivermitin 5% against internal and external parasites at 1ml/50kg body weight before commencement of the 
experiment. Five experiments diet were formulated using graded level of Garlic inclusion at 0, 8, 11, 14, and 17 % 
for treatment T1, T2, T3, T4, and T5 respectively. The animals were randomly allocated in to five treatments, each 
treatment was three replicated with one animal per replicate in Complete Randomised Design (CRD). The animals 
were housed in individual pens 2 x 1 m2, with adequate ventilation. Each was assigned to one of the experimental 
diet and given access to fresh drinking water ad libitum. Each animal was weighed individually before assigned into 
each treatment. At the end of the experiment one ram from each treatment was randomily selected, blood samples 
were taken for analysis, thereafter, the selected rams were fasted overnight and slaughtered the next morning, de-
skin, tissues were selected in different parts for the determination of lean profile. The results of the study show 
significant difference (P<0.05) exist between the control on one side and the treatments on the other in respect to 
total cholesterol (84.67-51.00 mg/dl) while significant difference (P<0.05) exist among the treatments in terms of 
Triglycerides, High-Density Lipoprotein (HDL) and Low Density Lipoprotein (LDL). The results for lean lipid 
profile evaluated indicate significant difference (P<0.05) exist among all the treatments. The values obtained for 
Total cholesterol ranged between 60.01-130.37 mg/dl the control recorded the highest value which indicated that 
the test material plays a significant role in reduction of total cholesterol , the values indicated that as the level of 
garlic increases there is reduction in total cholesterol, T1 (control) recorded the highest value while T5 (10 %) 
recorded the lower, similar trend was also observed on VLDL and LDL which drastically reduces from 0.10-0.01 
and 0.31-0.03 form T1 (control) to T5 (17 %) respectively. The values recorded for HDL show no significant 
difference (P>0.05) exist among the treatments (T2, T3, T4 and T5) except for T1 (control). Based on the finding of the 
study, it can be concluded that inclusion level of garlic up to 8% decreases the levels of lean lipid and blood 
cholesterol in balami Rams without any adverse effects. Further studies should be conducted on the performance 
and digestibility of Rams fed graded levels of the experimental diets 

Keywords: sheep, garlic. Blood profile and cholesterol 

 
 
INTRODUCTION 

      Mutton is an animal protein source for many people, it is generally acceptable by many 
consumers, however, due to it high fat content it is associated with health issues. Recent finding 
indicated that consumption of mutton increase the risk of cardiovascular heart disease because is 
rich saturated fatty acids which are risk factor of coronary heart disease (Amin et al., 2014). 
       Researchers are working around the clock on how to reduce the saturated fatty acid in red 
meat to a bearable level, recently, the idea of natural herbs and spices come in to play to replace 
the chemical base feed additives (Kochar, 2008). Plant extracts have been used for centuries for 
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various purposes (traditional medicine, industrial applications, and feed preservatives) due to 
their antimicrobial properties (Dalle et al., 2016). 
   The consumption of garlic in feed has been reported to increase the activity of High Density 
Lipoprotein (HDL) level which may help to reduce excess cholesterol from the arterial tissues in 
human. Zaid et al. (2011) reported that long term feeding of garlic/garlic oil decreased serum 
level of cholesterol and triglyceride in animal. Garlic has various properties which improve 
nutrient digestibility, antimicrobial, anti-inflammatory, anti-oxidant and immunostimulant in 
animal's nutrition. Garlic extracts is containing several compounds, including sulfur compounds 
(thiosulfates, allyl sulfides, glutamylcysteines, allicin), enzymes, free AA (amino acid), sterols, 
steroids, triterpenoid glycosides, flavonoids, phenols and organo-selenium compounds (Amagase  
et al., 2001). This study was aim to evaluate the effects of graded levels of garlic extracts on the 
performance and lean cholesterol of Balami Rams 

Materials and Method 

Experiment Site 

      The study was carried out at the Ramat integrated Farm, Ramat Polytechnic Maiduguri, 
Borno State. Maiduguri is located between the latitude 11.510N, longitude of 13.090 E altitude of 
354 cm above sea level (DNMA, 2013). The area is in Semi- Arid tropical climate with a wide 
seasonal during range of temperature. The hottest month are April- May with a temperature 
range between 35 to 41oC under shade and could be also low as 20 oC during the cold season 
BOSHIC (2007) It has a long dry season of 7-8 month between October to May. The relatively 
humidity is 13-14 in August which usually drop to 5 in December - January day length varies 
from 11-12 hours BOSHIC (2007) 

Experimental Stock and Management  

      Fifteen (15) Balami lamb breed with average weight of 30-33 Kg were used for this study. 
The experimental animals were sourced from Livestock Market in Maiduguri, Borno state. 
The animals were dewormed with Ivermitin 5% against internal and external parasites at 
1ml/50kg body weight before commencement of the experiment. Also Oxytetracycline (a 
broad-spectrum antibiotic) long acting base was given at 1m/10kg body weight and 
multivitamin injection was also given at 1ml/10kg body weight for three days to reduce stress. 
The animals were housed in pens which have wide windows for adequate ventilation. Daily 
sanitation and washing and cleaning of feed and trough were done throughout the period of 
the experiment. Before commencement of the experiment the animals were adapted for one 
week during which groundnut haulms ad libitum and above ensiled rice husk with 10% cotton 
seed cake was given to the animals. 
Experimental design and Treatments  

      Five experiments diet were formulated using graded level of Garlic inclusion at 0, 8, 11, 14, 
and 17 Kg for treatment T1, T2, T3, T4, and T5 respectively. The animals were randomly allocated 
in to five treatments, each treatment was three replicated with one animal per replicate in 
Complete Randomised Design (CRD). The animals were housed in individual pens 2 x 1 m2, 
with adequate ventilation. Each was assigned to one of the experimental diet and given access to 
fresh drinking water ad libitum. Each animal was weighed individually before assigned into each 
treatment. Composition of the experiment diets was presented in Table 1. The animals were 
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balanced for weight before commencement of the experiment and weighed weekly thereafter 
throughout the experimental period. The experiment lasted for 84 days (12 weeks).  

Table 1: Ingredients Composition of Experimental Diets 
Ingredient (%) T1 (0) T2 (5) T3 (8) T4 (11) T5 (14) 
Maize 20.46 20.46 20.46 20.46 20.46 
Cowpea Husk 12.55 12.55 12.55 12.55 12.55 
Cotton seed cake 10.98 10.98 10.98 10.98 10.98 
Garlic oil      
Wheat offal 12.65 12.65 12.65 12.65 12.65 
Groundnut hay 39.86 39.86 39.86 39.86 39.86 
Bone meal 2.50 2.50 2.50 2.50 2.50 
Common salt 0.50 0.50 0.50 0.50 0.50 
Premix 0.10 0.10 0.10 0.10 0.10 
Total  100 100 100 100 100 
Calculated Energy 
(kcal/kg) 

2600 2600 2600 2600 2600 

CP (%) 14.04 14.04 14.04 14.04 14.04 
ME = Metabolizable energy (Kcal/kg) = 37 x % CP + 81 x % EE + 35.5 x % NFE (Pauzenga, 1985) 

Data collection  
       Plasma cholesterol was measured by Spectro photometer (Model: AE-350, By ERMA INC.) 
using Randox cholesterol Enzymatic Kit Endpoint method according to the procedure described 
by Boisvert et al., (1995). Meat cholesterol was determined using the method described by Al-
Hasani et al. (1993). Lipid analysis: lipid extraction from tissue specimen was carried out using 
the Hara and Radin (1978). 
 
Statistical Analysis  
        Data obtained are subjected to Analysis of Variance (ANOVA) using statistical software, 
significant difference between treatments means were separated using the Least Significant 
Difference (LSD).   

Result and Discussions  
Proximate Composition of the experimental diets 

      The proximate composition of the experimental diets and test ingredient (Allium sativum) is 

 presented in Table 2. 
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Table 2. proximate composition of the experimental diets and test ingredient (Allium 
sativum) 
Parameters Experimental Diet Garlic 
Moisture (%) 5.14 64.58 
Dry Matter  (%) 94.86 35.42 
Crude Protein  (%) 12.31 7.87 
Crude Fiber  (%) 21.83 2.30 
Ash  (%) 11.29 2.46 
Ether Extract  (%) 15.16 0.52 
Nitrogen Free Extract  (%) 39.41 22.27 
 

Blood Lipid Profile of Balami rams fed experimental diets 

      Table 3, show the results of lipid profile, the result indicated significant difference (P<0.05) 
exist between the control on one side and the treatments on the other in respect to total 
cholesterol (84.67-51.00 mg/dl) while significant difference (P<0.05) exist among the treatments 
in terms of Triglycerides, High-Density Lipoprotein (HDL) and Low Density Lipoprotein 
(LDL), but there was slight variation among the treatments. The results show the test ingredients 
reduces the blood lipid parameters in all the treatments except for the control which contained 
zero inclusion of garlic the results obtained in this study is in contrast with the finding of 
Anassori et al. (2014) that garlic has no effects on the lipid profile of sheep, the values obtained 
in this study is higher than the values reported by Njidda et al. (2014) 

Table 3. Blood Lipid Profile of Balami rams fed experimental diets 
Parameters T1 T2 T3 T4 T5 SEM 

Total Cholesterol (mg/dl) 84.67a 65.67b 60.67b 53.67b 51.00b 3.33 

Triglycerides (mg/dl) 36.33a 28.67ab 27.33ab 26.33b 22.33b 2.70 

High Density Lipoprotein (mg/dl) 64.00a 58.67ab 50.00bc 48.00bc 42.00c 3.50 

Low Density Lipoprotein (mg/dl) 15.00a 12.33ab 11.67ab 9.33b 8.00b 1.40 

a, b, c, mean within the row with different superscripts are significantly different (P<0.05), * significantly different (P<0.05). SEM standard error 
mean 
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Figure 1. Blood Lipid Profile of Balami rams fed experimental diets         
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         The results for lean lipid profile evaluated indicate significant difference (P<0.05) exist 
among all the treatments. The values obtained for Total cholesterol ranged between 60.01-130.37 
mg/dl the control recorded the highest value which indicated that the test material plays a 
significant role in reduction of total cholesterol , the values indicated that as the level of garlic 
increases there is reduction in total cholesterol, T1 (control) recorded the highest value while T5 

(17 %) recorded the lower, similar trend was also observed on VLDL and LDL which drastically 
reduces from 0.10-0.01 and 0.31-0.03 form T1 (control) to T5 (17 %) respectively. The values 
recorded for HDL show no significant difference (P>0.05) exist among the treatments (T2,T3, T4 
and T5) except for T1 (control).  
  
Table 4. lean lipid profile of Balami rams fed experimental diets 
Parameters T1 T2 T3 T4 T5 SEM 

Total Cholesterol (mg/dl) 130.37a 123.04 a 88.18b 76.99 b 60.01 b 0.04 

Triglycerides (mg/dl) 143.80 a 143.56a 130.06ab 121.16ab 110.03 b 9.66 

High Density Lipoprotein (mg/dl) 7.11 a 2.15 b 1.85 b 1.49 b 2.21 b 1.19 

Low Density Lipoprotein (mg/dl) 0.31 a 0.22 ab 0.13bc 0.10 c 0.03c 0.04 

Very Low Density Lipoprotein 
(mg/dl) 

0.10 a 0.06ab 0.03bc 0.01c 0.01c 0.01 

abc, mean within the row with different superscripts are significantly different (P<0.05), * significantly different (P<0.05). SEM 
standard error mean 
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Conclusion  

     Based on the finding of the study, it can be concluded that inclusion level of garlic up to 14% 
decreases the levels of lean lipid and blood cholesterol in balami Rams without any adverse 
effects. 

Recommendations 

 Increasing levels of garlic results in the decrease of lean lipid and blood cholesterol. 
 Further studies should be conducted on the performance and digestibility of Rams fed 

graded levels of the experimental diets 
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