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 A study was conducted with 300 “Bachelor” brown laying birds to determine 
the influence of neem leaf meal on the serum biochemistry and yolk cholesterol 
of laying birds. The birds were randomly selected after being raised from day 
old to laying stage into five treatment groups with three replicates per treatment; 
with each replicates containing twenty birds each. The experiment was carried 
out in a Completely Randomized Design (CRD), with diet 1serving as the 
control with 0% NLM, while diets 2, 3, 4 and 5 had inclusion levels of 2, 4, 6 
and 8kg/100kg NLM respectively. Results show that there was significant 
(P<0.05) difference in the values obtained for serum cholesterol, high density 
lipoprotein and low density lipoprotein; but there was no significant (P>0.05) 
difference in the values obtained for creatinine and urea. The result for yolk 
cholesterol shows that there was significant (P<0.05) difference in the values 
across the treatment group. The level of yolk cholesterol decreased significantly 
(P<0.05) as the level of neem leaf meal increased in the diet of the birds. Thus, 
there is evident from the present study that neem leaf meal can be included in 
the diet of the birds up to 8kg/100kg without any negative effect and also lead 
to a better egg choice with low level of cholesterol. 
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INTRODUCTION 

 
The importance of the egg cannot be overemphasized 

as chicken egg is the most commonly eaten egg that is 
capable of supplying all the essential amino acids for 
humans while also providing several vitamins such as 
vitamin A, riboflavin (vitamin B2), folic acid (vitamin 
B9), vitamin B6, vitamin B12 and minerals such as iron, 
calcium, phosphorus and potassium (Oluyemi and Robert, 
2000). It is also important to note that all of egg’s vitamin 
A, D and E are in the egg yolk. As food, yolk contains all 
of the egg’s fat and cholesterol and about one-fifth of the 
protein. Egg yolk also contain the long chain Omega-3-
fatty acid DHA (deoxyhydroxynucleic acid) which is 
necessary for the brain and proper retinal function in the 
eye and the long chain Omega-6-fatty acid, arachidonic 
which is required for the healthy skin, hair, libido, 
reproduction, growth and response to injury. Thus despite 
the huge important contribution of the egg and in particular 
by the yolk of the egg of laying birds, the cholesterol 
content of the yolk is making the potential would be 

consumers shy away from consuming egg especially in 
quantity as to maximize the all-time benefits derived from 
it. Thus, this had led to the investigation of ways by which 
the cholesterol level in the egg yolk can be reduced. 

 The neem is a tropical evergreen tree native to Indian 
sub-continent. Most of the plant parts such as fruits, seeds, 
leaves, barks and roots contain compounds with proven 
antiseptic, antibiotics, antiviral, antifungal and hypo-
cholesterolemic properties (Onyimonyi et al., 2009 and 
Olabode, 2008). The tree is adapted to a wide range of 
climatic, topographic and edaphic factors. It thrives well 
in dry, stony shallow soils and even on soils having hard 
clay pan at a shallow depth. The tree grows naturally in 
areas where the rainfall is in the range of 450 to 1200mm 
(Sateesh, 1998). However, it has been introduced 
successfully even in areas where the rainfall is as low as 
150 to 250mm. It cannot withstand water logged areas and 
poorly drained soils. Biologically active principles 
isolated from different parts of the plants include; 
azadirachtin, meliacin, gedunin, salanin, nimbin, valassin 
and many other derivatives of these principles. 
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MATERIALS AND METHODS 
 

The research work was carried out at the poultry unit 
of the department of Animal Production Technology, 
Ishiagu, Ebonyi state. Three hundred “Bachelor” brown 
laying birds which had been raised from day old to pre-
laying stage were randomly distributed into five treatment 
groups each comprising of three replicates each with sixty 
birds per treatment and twenty birds per replicate in a 
Completely Randomized Design (CRD). Five diets were 
formulated for the research study. Diet 1 served as the 
control with 0% neem leaf meal (NLM), while diets 2, 3, 
4 and 5 had NLM included in the diet at a level of 2, 4, 6 
and 8 kg/100 kg of the diet. 

The neem leaves used for the research purpose were 
obtained within the compound of the Federal College of 
Agriculture, Ishiagu, Ebonyi state. The leaves were air-
dried for one week and thereafter were exposed for 2 
hours to the rays of the sun to allow the leaves attain a 
cripsy touch to ease grinding and not to allow the leaves 
to lose its active ingredients. The cripsy leaves were then 
grinded in the hammer mill at the feedmill house at the 
College. All the necessary vaccination and drug 
administration were carried out according to standard 
practice. 
 
Determination of parameters 

Nine birds from each treatment were selected after 
starving the birds for sixteen hours. Five ml of blood was 
collected from each bird into the experimental bottles 
without anti-coagulant. This was used for the biochemical 
indices analysis. The yolk cholesterol was determined by 
carefully separating the yolks into a container from which 
1ml of the yolk was taken with a pipette and placed into a 
beaker after which it was diluted with 1ml buffer pH 7.4 
(10mmol sodium phosphate/l, 100mmol Nacl/l). The 
cholesterol content in each sample was then determined 
using a commercial diagnostic cholesterol reagent kit 
(Erba Diagnostic Mannheim GmbH). All data collected 
were subjected to analysis of variance (ANOVA) 
according to the procedure of Steel and Torrie (1980). 
Significantly different means were separated according to 
the method of Duncan’s multiple Range test as outlined 
by Obi (2002). Proximate composition of the NLM was 
carried out using the procedure of AOAC (2000). 

 
RESULTS  

 
The proximate analysis of the neem leaf meal is 

presented in Table 2. The result revealed that the leaf has 
a crude protein of 19.65%, crude fiber of 16.08%, ether 
extract of 3.32%, ash of 6.36% and nitrogen free extract 
of 54.59% respectively. Table 3 shows the result obtained 
for serum biochemistry. It was observed from the result 
obtained that as the level of NLM in the diet of the birds 
increased the level of serum cholesterol decreased 
correspondingly. Birds on diet 1 had the highest value of 
184.33mg/dl which differs significantly (P<0.05) from the 
values obtained for birds on diet 2, 3, 4 and 5 with values 
of 177.17, 148.13, 119.27 and 101.21 mg/dl respectively. 
The result obtained for creatinine shows that as the level 
of  NLM  in the diet increased there was a correspondence  

Table 1: Percentage composition of layers mash 
Ingredients Treatments 

T1 T2 T3 T4 T5 
NLM 
Maize 
Palm kernel cake 
Wheat offal 
Soybean meal 
Groundnut cake 
Fish meal 
Bone meal 
Limestone 
Salt 
Layers premix 
Methionine 
Lysine 
Total 
Calculated values 
Crude protein (%) 
Energy (Kcal/kg) 

- 
49 
12 

7.50 
16.50 
2.50 

1 
3 

7.5 
0.3 
0.35 
0.25 
0.10 
100 

 
16.88 
2632 

2 
48 

11.65 
7.25 

16.30 
2.30 

1 
3 

7.5 
0.3 
0.35 
0.25 
0.10 
100 

 
16.92 
2645 

4 
47.50 
11.00 
7.00 

16.00 
2.10 

1 
3 

7.5 
0.3 
0.35 
0.25 
0.10 
100 

 
16.86 
2631 

6 
46.50 
10.50 
6.80 

15.80 
2.00 

1 
3 

7.5 
0.3 
0.35 
0.25 
0.10 
100 

 
16.93 
2649 

8 
45.50 
10.20 
6.60 

15.50 
1.90 

1 
3 

7.5 
0.3 
0.35 
0.25 
0.10 
100 

 
16.94 
2652 

 
increase in the values obtained for creatinine., with birds 
on diet 5 having the highest value of 1.30 mg/dl, while 
diet 1 had the lowest value of 0.95, with diet 2, 3 and 4 
having values of 0.99, 1.05 and 1.10mg/dl respectively. 
Result shows that as the level of NLM increased in the 
diets, the value of High Density Lipoprotein (HDL) also 
increase, with birds on diet 5 having the highest value of 
190.33mg/dl which was significantly (P<0.05) different 
from the rest of the birds on other diets with values of 
164.67, 171.00, 177.33 and 181.67mg/dl corresponding to 
diets 1, 2, 3 and 4 respectively. While the opposite was 
the case for Low Density Lipoprotein (LDL) with a value 
of 37.67, 34.67, 29.33, 24.67 and 21.00mg/dl for birds on 
diet 1, 2, 3, 4 and 5. The values obtained for urea shows 
that there was no significant (P>0.05) difference among 
the treatment group. Birds on diet 5 had the highest value 
of 3.40mg/dl, while birds on diet 1 had the lowest value of 
3.07 mg/dl. Birds on diet 3 and 4 had similar result of 3.24 
mgldl, while those on treatment 2 had a value of 3.20 
mg/dl respectively. 

The values obtained for yolk cholesterol is shown in 
table 3. The result shows that as the level of NLM in the 
diet of the birds increased the values obtained for yolk 
cholesterol decreased significantly (P<0.05), with the 
lowest value obtained in birds on diet 5 with 4.96, while 
the highest value was obtained in birds on diet 1 with a 
value of 12.23. Birds on diet 2, 3 and 4 had values of 9.23, 
7.85 and 6.32 respectively. 

 
DISCUSSION 

 
The result obtained from the proximate analysis of 

the neem leaf meal shows that neem leaf meal displayed 
similar characteristics with leaf meals of other tropical 
plants usually used as unconventional feed ingredient in 
livestock nutrition. This include high crude fiber content 
and moderate crude protein level as obtained in the 
experiment using Moringa leaf meal in broiler diet by 
Olabode, (2008) and Onyimonyi et al. (2009). Also in the 
study conducted by Esonu et al. (2002) using 
Microdesmispuberula. 

The result obtained for the serum cholesterol which 
was shown in table 3 revealed that the values obtained
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Table 2: Serum biochemical indices of laying birds fed 0, 2, 4, 6 and 8kg levels of neem leaf meal 
Parameters Treatments 

T1 T2 T3 T4 T5 SEM 
• Serum Cholesterol (mg/dl) 
• Creatinine (mg/dl) 
• High Density Lipo-protein (HDL) (mg/dl) 
• Low Density Lipo-protein (LDL) (mg/dl) 
• Urea (Mg/dl) 

184.33 
0.95 

164.67 
37.67 
3.07 

177.17 
0.99 

171.00 
34.67 
3.20 

148.13 
1.05 

177.33 
29.33 
3.24 

119.27 
1.10 

181.67 
24.67 
3.24 

101.21 
1.30 

190.33 
21.00 
3.40 

1.06 
0.005 
0.54 
0.47 
0.009 

 
was within recommended range of 86-211mg/dl as 
reported by Vollmenaus et al. (1992). This shows that 
there was no negative effect on the birds by the NLM. It 
can be observed that the serum cholesterol values 
decreased as the level of NLM increased in the diets of the 
birds. This finding agrees with the results obtained by Dey 
et al. (2011) working withneem leaf meal as a 
hypocholesterolemic dietary additive in laying pullets. 
The fall in serum cholesterol level in laying birds fed 
graded levels of NLM suggest that there could be a 
general decrease in lipid mobilization. This could connote 
that the NLM have an indirect inhibitory effects exerted at 
the level of HMG-CoA reductase, which is a key enzyme 
in cholesterol biosynthesis in livestock. The result for 
creatinine shows increasing trend as the level of NLM in 
the diet of the birds increased. This progressive increase 
could be as a result of high protein level imparted by the 
NLM as the level of creatinine in the blood of the animals 
is dependent on the quantity and quality of the dietary 
protein as reported by Iyayi (1998) and Esonu et al. 
(2001). The result obtained for high density lipoprotein 
(HDL) shows that as the level of NLM increases in the 
diet, there was a corresponding increase in the value of 
HDL obtained across the treatment group. From literature 
it is known that HDL also called “good” cholesterol is 
responsible for carrying bad cholesterol away from 
arteries and may therefore help in lowering the risk of 
having heart attack (Weggemans et al., 2001). Therefore it 
suggests that inclusion of NLM in the diet of laying birds 
helps to loweror reduce the risk of heart attack when used 
at optimum level. The result for low density lipoprotein 
(LDL) shows variation among the treatment group 
studied. The result shows that as the level of NLM 
increase in the diet of the birds the level of LDL 
decreased. The range of value obtained is from 21 to 
37.67mg/dl. This is in agreement with the standard given 
by Aiello and May (1998), who reported that, the level of 
LDL should be lower than 100mg/dl. This suggest that 
neem leaf meal has properties which enables the birds to 
maintain its LDL in a stable form which does not lead to 
aggravation of the cholesterol level in the arteries and 
hence the risk of blockage or hardening of the arteries is 
reduced drastically. The result obtained for serum urea 
revealed that as the level of NLM in the diet increased the 
value obtained for serum urea also increased 
progressively. This is in agreement with the work carried 
out by Esonu et al. (2001) where he reported that animals 
will normally back on the stored energy in the muscles 
when there is reduction in blood glucose level as a result 
of an increase in blood urea. Thus an increase in the 
concentration of serum urea may suggest an increase in 
the activities of urea enzymes.  

       The results obtained for yolk cholesterol revealed that 
there was a declining effect on the yolk cholesterol as the 
level of NLM increased in the diet of the birds. These 
suggest that the NLM has a hypocholesterolemic property, 
which enables the birds to shed cholesterol across the 
treatment group. The cholesterol reduction with NLM 
inclusion is in agreement with Ghasi et al. (2000) and 
attests to the hypocholesterolemic effect of NLM as 
postulated by Indians and other native traditional herbal 
medicine practitioners.  
 
Conclusion 

From the research study conducted, it can be 
concluded that the inclusion of NLM in the diets of laying 
birds up to 8n kg/100 kg of diet improves serum 
biochemical indices and also more importantly reduces 
the level of cholesterol in the egg yolk of laying birds 
which consequently pelf way for more consumption of the 
egg with the resultant effects of maximizing the all-time 
benefit of the egg. 
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