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Abstract 
A total number of sixty-four (28 weeks old) matured Nera black cocks were randomly allotted to 4 dietary groups. 
Diet T1 (control) had no Moringa Oleifera leaf meal (MOLM) inclusion while diets T2, T3 and T4 contained graded 
levels of MOLM at 10%, 20% and 30% replacement for soya bean meal (w/w) respectively in a completely 
randomized design. All the serum biochemistry parameters evaluated differs significantly (P≤0.05) except albumin 
and cholesterol (P>0.05) among the dietary treatments. The weight of the kidney, heart, pancreas, proventriculus and 
spleen were influenced by the dietary treatments (P≤0.05). The weights of breast and empty gizzard increased 
(P≤0.05) linearly with MOLM inclusion while the wings, thigh and drum stick compared (P≤0.05) with those fed the 
control diet. The villi length and muscle thickness were significantly (P≤0.05) influenced by MOLM inclusion. The 
MOLM supplemented birds had longer villi than birds in the control group. The result of the this study showed that 
replacement of soybean meal with MOLM up to 30% inclusion in the diets of Nera black cocks was not detrimental 
to organ weights, carcass characteristics, sensory attributes and villi morphometrics. However, some serum 
parameters were adversely affected. 
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1. Introduction   
 
 
The rapid growth of some tropical legume browse 
plants can be harnessed as a possible source of 
cheap protein for livestock feeding. Leaf meals do 
not only provide protein source but also some 
essential vitamins, minerals and oxycarotenoids 
[1]. Saewatt, et al. [2] have demonstrated that 
Moringa oleifera leaf meal provides natural 
antimicrobial/ medicinal properties, vitamins, 
minerals and proteins. Moringa leaf is also rich in 
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carotene, ascorbic acid, iron and in the two amino 
acids that are generally deficient in other feeds, 
i.e. methionine and cystine [3]. Chemical analysis 
of Moringa oleifera on dry matter basis as 
reported by Yameogo et al. [4] indicated that the 
leaves contained 27.2% protein, 5.9% moisture, 
17.1% fat and 38.6% carbohydrate while Bennett 
et al., [5] reported a crude protein, crude lipids and 
ash values of 26.4%, 6.5% and 12%, respectively 
for unextracted leaves. The variation in the 
reported values may be due to differences in agro-
climatic conditions. According to Enechi and 
Odunwodu [6], Moringa oleifera leaves were 
reported to contain tannins (0.25), phytates (0.13), 
trysin inhibitor (0.04), saponins (0.05), oxalates 
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(0.01) and low levels of cyanide (0.01). The levels 
of these anti-nutrients are low. 
Feed is known to influence livestock performance. 
For instance, blood act as pathological reflector of 
the status of exposed animals to toxicant and other 
conditions [7]. As reported by Isaac et al., [8] 
animals with good blood composition are likely to 
show good performance. Laboratory test on the 
blood are vital tools that help detect any deviation 
from normal in the vital organs in animal or 
human body [9]. Feed has also been reported to 
influence meat quality. Meat quality attributes is 
both for the consumer’s selection of fresh meat at 
the retail level and for the consumer’s final 
evaluation and acceptance of a meat product at 
time of consumption [10-12]. 
In poultry production, researchers have reported 
on the effect of leaf meal on the growth 
performance of layer chicks [13], productive 
performance of laying hens [14-15], and broiler 
performance [16-17]. There is little information on 
blood characteristics, organ weight, carcass 
characteristics, organoleptic properties and villi 
morphometry of nera black cocks fed varying 
levels of Moringa oleifera leaf meal. 
 
 
2. Materials and methods 
 
This study was approved based on the ‘‘principles 
of laboratory animal care (nih publication no. 85-
23. Revised 1985’’). This experiment was 
examined and approved by the appropriate ethics 
committee” (Ref./ LAU/FAS/IACUC/ANB-
100599: 31st Mar., 2016). The experiment was 
conducted at the Poultry Unit of the Teaching and 
Research Farm, Ladoke Akintola University of 
Technology, Ogbomoso, Oyo state, Nigeria. 
Ogbomoso lies on longitude 40 151 East of the 
Greenwich Meridian and Latitude 80 071 North of 
the equator. It is about 145km North – Eastward 
from Ibadan, the capital of Oyo State. The altitude 
is between 300 and 600m above sea level. The 
mean annual temperature is about 270c while that 
of rainfall is 1247mm [18]. 
Fresh Moringa oleifera leaves were procured from 
the Teaching and Research Farm of Ladoke 
Akintola University of Technology, Ogbomoso. 
The leaves were processed into meal by air-drying 
the defoliated leaves to a constant weight before 
milling and there after incorporated into the test 
diet. Four diets were formulated with soya bean 

meal (SBM) as the main source of plant protein. 
The control diet (T1) contained 0% MOLM 
inclusion while diets T2, T3 and T4 were 
substituted with varying levels of MOLM at 10%, 
20% and 30% replacement (w/w) respectively for 
SBM (Table 1). 
A total number of sixty-four Nera black cocks at 
28 weeks of age were used for the experiment. 
The cocks were randomly assigned into 4 dietary 
groups of 4 replicates with eight birds each in a 
completely randomized design. Experimental 
birds were procured from a reputable hatchery in 
Ibadan, Nigeria. All birds were fed ad-libitum. 
Prior to commencement of experiment, birds were 
properly vaccinated against Newcastle disease, 
gumboro (IBD) and fowl pox disease. Wood 
shaving was used as litter material. Feed and clean 
water was supplied ad-libitum while proper 
cleaning and hygiene was maintained during the 
course of the experiment. At the end of the 
experiment, all the birds were starved overnight 
and two birds were randomly picked per replicate, 
tagged, weighed and slaughtered. 
5ml of blood was collected sterilized glass 
bottles/tubes for each bird and were accurately 
labeled. Serum was obtained by centrifugation and 
serum samples were stored in a deep freezer (at 
minus 10oC) until required for analysis. Blood 
ccholesterol were determined by 
spectrophotometric methods. Alanine 
Transaminase (ALT), Aspartate Transaminase 
(AST) and Alanine phosphatase (ALP) was 
determined manually by spectrophotometric 
method as described by [19]. Total serum protein 
was determined using the biuret method as 
described by [20] while albumin was determined 
using the BCG (Bromocresol green] method as 
described by [21]. 
After slaughtering, incision was carefully made 
around the abdomen with a pen knife to create 
space through which the visceral were removed. 
The weight of the kidney, heart, liver, lungs, 
gizzard, proventriculus and pancreas were taken. 
The organs were weighed using the electronic 
sensitive weighing scale and their respective 
weights were recorded and expressed as a 
percentage of fasted live weight. The dressing 
percentage was calculated as follows: Dressing 
percentage=Carcass weight/Live weight×100 [22]. 
Samples of the jejunum were transversely cut, 
fixed in labelled bottle containing 10% formalin 
solution and taken to the laboratory for 
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histological analysis. Slides for microscopic 
examination were prepared using a thin layer cuts 
of the preserved organs, stained with eosin and 
haematoxylin as described by [23]. 
 

The histological examinations were done under 
light microscope (Olympus, Tokyo, Japan). 
Photomicrographs of the organ were taken with 
Authtek Camera (Leitz GmBh, Germany). 

Table 1. Composition of experimental diet
Ingredients (%) T1 (0%) T2 (10%) T3 (20%) T4 (30%) 
Maize  50.00 50.00 50.00 50.00 
Corn Bran 5.00 5.00 5.00 5.00 
Wheat offal  9.00 9.00 9.00 9.00 
Soya bean meal  20.00 18.00 16.00 14.00 
Moringa oleifera leaf meal  0.00 2.00 4.00 6.00 
Fish meal  2.00 2.00 2.00 2.00 
Palm kernel meal 5.00 5.00 5.00 5.00 
Oyster shell  4.50 4.50 4.50 4.50 
Bone meal  4.00 4.00 4.00 4.00 
Methionine 0.05 0.05 0.05 0.05 
Lysine 0.05 0.05 0.05 0.05 
Breeder premix  0.20 0.20 0.20 0.20 
Salt  0.20 0.20 0.20 0.20 
Total  100.00 100.00 100.00 100.00 
Calculated analysis      
Crude protein (%)  17.80 17.50 17.30 17.00 
Crude fiber (%) 7.30 7.30 7.40 7.40 
ME(Kcal/Kg) 2,620 2,593 2,568 2,540 
ME: Metabolizable energy     

 
Sensory evaluation was carried out on color, 
flavor, tenderness, juiciness and overall 
acceptability of breast samples from each 
slaughtered birds per replicate on a nine point 
hedonic scale using a 10 member panel [24]. The 
score was arranged in a descending order: the 
maximum score was given to extremely like 
condition while the lowest score was 1 for the 
poorest condition. All data collected were 
subjected to analysis of variance in a completely 
randomized design using SAS [25] software 
package and means were separated using Duncan 
multiple range test of the same package. 
 
 
3. Results and discussion 
 
Results: Table 2 shows the result of serum 
biochemistry of the matured black nera cocks fed 
varying levels of Moringa oleifera leaf meal. It 
was observed that all the serum biochemistry 
parameters differs significantly (P<0.05) except 
albumin and cholesterol which had no significant 
difference (P>0.05) among the dietary treatment. 
Linear increase in the level of MOLM resulted a 
decrease in the values of total protein such that a 
bird fed the control diet was significantly different  

 
from those fed T3 and T4. Conversely, increasing 
the levels of MOLM caused elevated response 
(P<0.05) in ALP, creatinine, TAG, ALT and AST 
when compared with birds on the control diet. 
Birds fed the control diet had the least ALP, 
creatinine, triglyceride and AST while the highest 
was recorded in birds fed T4. Nevertheless, birds 
on the control diet had the highest values for ADL 
and ACP, while birds on T3 had the lowest values. 
Although a quadratic response was observed as 
shown in Table 3. The weight of the kidney, heart, 
pancreas, proventriculus and spleen were 
influenced by the dietary treatments (p<0.05) 
except for the liver and lungs. Linear increases 
were observed in the parameters up to 20% 
replacement level of MOLM. Birds fed control 
and T3 were not significantly different (p<0.05) in 
the weight of kidney and heart but were 
significantly influenced (p<0.05) when compared 
with other dietary treatments. Linear increase in 
levels of MOLM resulted in the increased size of 
the pancreas (p<0.05). The quadratic response in 
the weight of proventriculus showed that the birds 
fed the control recorded the least weight (p<0.05). 
The weight of spleen was highest in birds fed T3 
and was significantly different (p<0.05) from 
those fed other dietary treatments. 
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Carcass characteristic of breeder cocks fed 
Moringa oleifera leaf meal is shown in Table 4. 
The live weight, carcass weight, empty gizzard, 
drumstick, thigh, wings, breast, neckand back 
were significantly influenced (p<0.05) by the 
dietary treatments while the bleed weight and 
shank was not influenced (p>0.05) by the dietary 
treatments. There was a linear increase in the size  

of the breast but a linear decrease in the size of the 
neck as the inclusion level increases while other 
significant parameters had quadratic changes in 
value. 
The analysis of the panelist response showed that 
they were indifferent (p>0.05) to the samples 
provided as shown in Table 5. 
 
 

Table 2. Serum biochemistry of breeder cocks fed Moringa oleifera leaf meal diet 
Parameters unit T1 (0%) T2 (10%) T3 (20%) T4 (30%) SEM 
Total protein (g/dL) 5.17a 4.40ab 3.40c 3.95bc 0.22 
Albumin (g/dL) 1.71 1.61 1.58 1.54 0.03 
Alkaline phosphate (UI/L) 44.16c 59.34b 70.38a 76.82a 3.84 
Creatinine (mg/dL) 17.85c 24.55b 22.32ab 31.24a 1.60 
Cholesterol (mg/dL) 120.83 133.33 150.00 133.33 8.92 
Triglyceride (UI/L) 40.22b 53.26ab 51.09ab 58.70a 2.98 
Alkaline phosphate (UI/L) 23.28b 38.00ab 45.92a 44.42a 3.37 
Aspartate Aminotransferase 52.37b 92.89ab 91.00ab 129.21a 9.82 
High density lipoprotein 
(mg/dL) 

49.45a 29.67ab 19.78b 34.07ab 4.37 

Acid phosphate (UI/L) 5.36a 4.13ab 1.87b 3.75ab 0.57 
abmeans with different subscript along the row are significantly different (p<0.05) 

 
Table 3. Organ weight (% of live weight) breeder cocks fed Moringa oleifera leaf meal 

Parameters (%) T1 (0%) T2 (10%) T3 (20%) T4 (30%) SEM 
Liver  1.11 1.21 1.26 1.21 0.04 
Kidney  0.32a 0.19b 0.30a 0.22b 0.02 
Lungs 0.38 0.37 0.42 0.39 0.01 
Heart 0.63a 0.56ab 0.64a 0.49b 0.02 
Pancreases 0.13b 0.15ab 0.17a 0.17a 0.01 
Provent 0.19c 0.28a 0.30a 0.23b 0.01 
Spleen 0.12b 0.10b 0.18a 0.13b 0.01 
abmeans with different subscript along the row are significantly different (p<0.05) 
 
The color score ranges from 5.80 (T1)–6.70 (T3) 
while the flavor recorded 3.40, 3.20, 4.20 and 4.30 
in birds fed T1-T4 respectively unlike 4.10, 5.20,  
 

 
5.00 and 4.90 for birds fed T1-T4 respectively for 
tenderness. Birds fed T4 had the highest score for 
juiciness while those fed T3 had the least. 

Table 4. Carcass characteristic of breeder cocks fed Moringa oleifera leaf meal based diets 
Parameters (% T1 (0%) T2 (10%) T3 (20%) T4 (30%) SEM 
Live weight (g/b) 2700.00ab 2875.00a 2650.00ab 2525.00b 46.62 
Bleed weight  91.48 91.12 92.97 92.78 0.43 
Carcass weight 69.44b 86.05a 68.49b 70.29b 2.83 
Empty gizzard 1.20b 1.21b 1.42a 1.33a 0.03 
Drum 11.99a 12.23a 7.87b 11.41ab 0.71 
Thigh 13.06a 13.14a 11.99b 13.16a 0.16 
Wing 8.41b 8.88ab 8.78ab 9.25a 0.12 
Breast 12.85b 13.65ab 13.97ab 14.40a 0.22 
Neck(%) 8.52a 7.98ab 7.73ab 7.22b 0.20 
Back(%) 12.87ab 11.86b 13.09a 12.69ab 0.20 
Shank(%) 3.93 3.99 3.88 3.87 0.02 
abmeans with different subscript along the row are significantly different (p<0.05) 

 
 

 
 



 
 

 
Ojediran T. et al./Scientific Papers: Animal Science and Biotechnologies, 2017, 50 (2) 

 
 
 
 

 

 
 

20 

 
The lowest score for texture was recorded in birds 
fed T1 (4.70) while those fed T4 (6.30) had the 

highest. The overall acceptability score was 6.80, 
5.90, 6.60 and 6.70 for birds fed T1-T4 
respectively.

 
Table 5. Organoleptic properties of breeder cocks cocks fed varying levels 

of Moringa oleifera leaf meal
Parameters T1 (0%) T2 (10%) T3 (20%) T4 (30%) SEM 
Color 5.80 6.50 6.70 6.30 0.22 
Flavor 3.40 3.20 4.20 4.30 0.31 
Tenderness 4.10 5.20 5.00 4.90 0.22 
Juiciness 5.90 5.60 5.50 6.40 0.22 
Texture 4.70 4.90 5.40 6.30 0.27 
Overall acceptability 6.80 5.90 6.60 6.70 0.21 

 
The villi morphometry of Nera black breeder 
cocks fed varying levels of Moringa oleifera leaf 
meal is shown in Table 6. The Villi height and 
Muscle thickness were significantly (P<0.05) 
influenced by the dietary treatment while the villi 
width and Cryptal depth were not significantly 
different (P>0.05) among the dietary treatment. 
Birds fed MOLM diets had a higher villi height 
than those fed the control diet, unlike T2 which 
recorded the highest value for muscle thickness 
while birds fed T4 had the least though not 
significantly different (P>0.05) from those fed the 
control diet. 

 
Discussion: Unlike the result of this study, serum 
metabolites including total protein, albumin, 
globulin, cholesterol, Alkaline phosphate (ALP), 
Alanine Aminotransferase (ALT) and Aspartate 
Aminotransferase (AST) were not significantly 
influenced when Amao et al. [26] fed cocks with 
cocoabean shell supplemented with Vitamin E and 
B-glucan. The authors further explained that the 
observed similarities in the values of ALP, ALT 
and AST indicated that there was no tissue 
damage caused by the diets. 

 
Table 6. Intestinal (Villi) parameters of  breeder cocks fed varying levels of Moringa oleifera leaf meal 

Parameters (µm) T1 (0%) T2 (10%) T3 (20%) T4 (30%) SEM 
Villi height 841.73b 1040.27ab 904.40b 1241.40a 56.35 
Villi width 105.43 109.30 108.70 103.52 3.64 
Cryptal depth 205.80 304.50 298.53 300.87 22.55 
Muscle thickness 65.13b 87.43a 75.27ab 62.87b 3.80 

ab: means along the same row with different superscript are significantly different (p<0.05) 
 
On the other hand, the higher serum total protein 
(TP) content of broilers receiving dietary MOLM 
might be an indication of the good protein content 
and/or quality of the leaf meal since serum protein 
indicates the protein retained in the animal body 
[27]. But the depressed TP at 20% MOLM 
inclusion level corroborates the findings of Tijani 
et al. [28] that at such level the adverse effect of 
Moringa phytotoxins such as lecithin, moringin, 
moringinine, glucosinolates, tannins, nitrite, 
oxalate and phytate [29] was pronounced. It has 
been reported by [30] that elevated serum enzyme 
activities such as AST, ALT and ALP is an 
indication of heart, kidney and/or liver damage 
due to cellular destruction caused by toxins. 
 

 
Meanwhile, significant differences were not 
observed for ALT, ALP and ACP when Ojediran 
et al. [31] fed broilers with differently processed 
Jatropha curcas kernel meals. 
The non-significant liver weights may indicate 
that the liver being the organ of detoxification was 
not overlabored to result in hypertrophy. Increase 
in the weight of pancreas and proventriculus in the 
birds fed MOLM indicates that those organs 
increased their secretory functions. 
Okosun and Eguaoje [32] attributed such increase 
in weight especially for spleen could be due to the 
higher solubility and easy flow of feed in aqueous 
milieu of the gastro-intestinal tract. 
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Comparable live weight of the birds conform with 
the report of Ojediran et al. [33] when broiler 
chickens were fed low crude protein diets 
supplemented with varying levels of dietary 
lysine. Onunkwo et al. [34] earlier reported that 
MOLM influenced carcass weights (wings, 
drumstick, kidney, shank, breast, etc) of broiler 
chicken. High carcass yield observed in this study 
may be related to the live weight. Although, 
increased in carcass weight suggests more nutrient 
bioavailability for muscle development [35] 
because all the diets compared favorably with the 
control. Extra muscular activity of the gizzard 
may have been responsible for the increase in 
weight. This is unlike the report of Okosun, and 
Eguaoje (2017) [32] who fed cockerel graded 
levels of cassava grit supplemented with moringa 
leaf meal. Observations on the drumstick, thigh 
wings and back weights did not follow a definite 
pattern. This negates the findings of Ojediran et al. 
[33]. Significant linear increase recorded in the 
breast weight as the MOLM increases was not in 
tandem with the earlier report of Okosun, and 
Eguaoje [32]. However, the weight of neck 
decreased. 
The non-significant sensory analysis shows that 
consumer preference was not adversely influenced 
unlike the result of Akinwumi et al. [36]. The 
result of this study corroborates the finding of 
Aderinola et al. [37], who reported that 
organoleptic properties of broilers fed MOLM 
based diets were not different. Consumers reject 
products in which the color departs from the 
normal appearance [38] and the meat color of 
diets fed MOLM appeared normal. The trained 
panelists observed that meat samples from cocks 
fed MOLM were moderately light in color unlike 
those fed the control which was slightly light. This 
is similar to the observation of Karthika et al.[39] 
who reported that color could be influenced by 
myoglobin content, composition, and physical 
state of muscle and meat structure. Although, the 
high Beta–carotene and vitamin C 
(6.26mg/100m/extract) content of the leaf 
according to Madukwe et al. [40] may have 
contributed. Flavour tends to develop with age 
while juiciness depends largely on the fat content 
of the carcasses [41]. Samples from birds fed the 
control and T2 were moderately perceptible while 
those fed T3 and T4 were slightly perceptible in 
flavor. Intramuscular lipid and moisture 
content/water holding capacity of meat is directly 

related to juiciness. In combination with water, 
melted lipid constitutes a broth which when 
retained in meat is released upon chewing [39]. 
Omojola [42] reported that sex had significant 
effect on juiciness and tenderness of duck meat. 
The observation in this study therefore may not be 
unconnected with the sex of the birds used in this 
study. Meanwhile, [36], revealed that bird type 
could influence consumer preference for juiciness, 
flavor and tenderness. Birds fed the control diets 
had a slightly tough meat unlike those on MOLM 
which were intermediate in tenderness. Samples 
from the birds fed the control diet were slightly 
dry while those fed MOLM diets were slightly 
juicy. In terms of the texture, birds on T1-T3 were 
intermediate in texture unlike those fed T4 which 
was slightly fine. Meat overall acceptability 
determines the quality. Overall rating for 
acceptability compared favorable among birds fed 
MOLM compared with those fed the control. 
Overall, T1 and T4 had moderate overall 
acceptability while those fed T2 and T3 had slight 
overall acceptability. This is agreed with Omojola 
et al. [42] that acceptability may not be influenced 
by sex of the bird. In addition, Abu et al. [43], 
recorded that the organoleptic values were 
influenced for juiciness, taste, color and overall 
acceptability for birds fed cassava peels and leaf 
meal as replacement for soya bean meal to 20% 
inclusion level. 
No definite pattern was observed in the villi 
morphometrics. V illi height and muscle thickness 
were significantly influenced in this study but [33] 
observed that amino acid supplementation of low 
protein diets had significant effect on villi height, 
villi width, cryptal depth and muscle thickness of 
broiler chickens. Higher villi height could 
translate to greater surface area for absorption of 
nutrients while increased muscle thickness may 
signify that there was no erosion of the intestinal 
layers. Nkukwana et al. [44] concluded that the 
ability of birds to efficiently utilize a feed is 
measured by the response of the villous to the feed 
form. 
 
 
4. Conclusions 
 
It can be concluded that replacing soybean meal 
with up to 30% MOLM does not adversely affect 
the organ weight, carcass cuts, organoleptic 
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properties and villi morphology of Nera black 
cocks unlike some serum parameters. 
 
 
References 
 
1. Esonu, B. O., Iheukwumere, F. C., Uchegbu, M. C., 
and Etuk, E. B., Performance, nutrient utilisation and 
organ characteristics of broilers fed Microdesmis 
puberula leaf meal. Livestock Research for Rural 
Development, 2002, 14 Art. 6. 
2. Sarwatt, S. V., Kapange, S. S. and Kakengi, A. V. 
M., Substituting sunflower seed-cake with Moringa 
oleifera leaves as a supplemental goat feed in Tanzania. 
Agroforestry Systems, 2002, 56(3), 241-247. 
3. Makkar, H. P. S. and Becker, K., Nutritional value 
and anti-nutritional component of whole and ethanol 
extracted Moringa oleifera leaves. Animal Feed 
Science Technology, 1996, 63, 211-228. 
4. Yameogo, C. W., Bengaly, M. D., Savadogo, A., 
Nikiema, P. A. and Traor, S. A., Deteremination of 
chemical composition and nutritional values of 
Moringa oleifera leaves. Pak. J. Nutr., 2011, 10, 264-
268. 
5. Bennett, R. N., Mellon, F. A., Foidl, N., Pratt, J. H., 
Dupout, M. S., Perkins, L. and Kroon, P. A., Profilling 
glucosinolates and phenolics in vegetative and 
reproductive tissues of the multi-purpose trees Moringa 
oleifera L. (Horse radish tree) and Moringa stenopetala 
L. Journal of Agriculture and Food chemistry, 2003, 
51, 3546–3553. 
6. Enechi, O. C. and Odunwodu, I., An assessment of 
the phytochemical and nutrientcomposition of the 
pulverized root of Cissus quadrangularis. Bio-research, 
2003, 1(1), 63-68. 
7. Olafedehan, C. O., Obun, A. M., Yusuf, M. K., 
Adewumi, O. O., Oladefedehan, A. O., Awofolaji, A. 
O. and Adeniji, A. A., Effects of residual cyanide in 
processed cassava peel meals on haematological and 
biochemical indices in growing rabbit. Proceed. Annual 
Confre. Niger. Soc. Anim. Production, 2010, pp 212. 
8. Isaac, L. J.,Abah, G., Akpan, B. and Ekaette, I. U., 
Haematological proprtties of different breeds and sexes 
of Rabbit. Proceedings of the 18th Annual Conference 
of Animal Science Association of Nigeria, 2003, vol. 
36, September, 2003, pp 24-27. 
9. Ogunbajo, S. A., Alemede, I. C. Adama, J. Y., and 
Abdulahi, J. Haematological parameters of savannah 
brown does fed varying dietary levels of flamboyant 
tree seed meal. Proc. 34 Annual Conference of 
Nigerian Soc. of Animal Production, Uyo, 2009, 34, 
34:88-91. 
10. Fletcher, D. L., Qiao, M. and Smith, D. P., 
Relationship of raw broiler breast meat colour variation 
and pH to cooked meat colour and pH. Poultry Sci. 
2000, 79, 784-788. 

11. Muchenje, V., Dzama, K., Chimonyo, M., trydom, 
P. E., Hugo, A., Raats, G. J., Somebiochemical aspects 
pertaining to beef eating quality and consumer health: a 
review. Food chemistry, 2009, 112, 279-289. 
12. Dyubele, N. L., Muchenje, V. Nkukwana, T. T., 
Chimonyo, M., Consumer sensory characteristics of 
broiler and indigenous chicken meat:A South African 
example. Food Qual. Prefer, 2010, 21, 815-819. 
13. Melsse, A., Tiruneh, W. and Negesse, T., Effects of 
feeding Moringa stenopetala leaf meal on nutrient 
intake and growth performance of Rhode Island Red 
chicks under tropical climate. Trop. Subtropical 
agroeco, 2011, 14, 485-492. 
14. Kakengi, A. M. V., Kaijage, J. T., Sarwatt, S. V., 
Mutayoba, S. K., Shern, M N., and Fujihara, T., Effect 
of Moringa oleifera leaf meal as a substitute for 
sunflower seed meal on performance of laying hens in 
Tanzania. Livestock Research and Rural Development, 
2007, 19, 5. 
15. Abou-Elezz, M. K., Sarmiento-Franco, L., Santos-
Ricalde, R. and Solorio-Sanchez, F., Nutritional effects 
of dietary inclusion of Leucaena leucocephala and 
Moringa oleifera leaf meal on Rhode Island Red hens’ 
performance. Cuban Journal of Agricultural Science, 
2011, 45 (2), 163-169. 
16. Junior, I., Widodo, E. and Sjofjan, O., Effect of 
Moringa oleifera leaf meal in feed on broiler 
production performance. Journal Illunilmu petenakan 
Brawijaya, 2008, 1, 238-242. 
17. Olugbemi, T.S., Mutayoba, S.K. and Lekelu, F.P., 
Effect of Moringa (Moringa oleifera) inclusion in 
cassava based diets fed to broiler chickens. Int. J. Poult. 
Sci., 2010, 9(4), 363-367. 
18. Ojedapo L.O., Adedeji, T.A., Amao, S.R., Ameen, 
S.A., Ige, A.O., Olaniyi, O.A. and Sanyaolu, V. F., The 
influence of strain and sex on carcass on three 
commercial strains reared in cage system. Tropical 
Journal of animal Animal Science, 2009, 11, 1-7. 
19. Schmidt E and Schmidt F.W., Enzyme. Biological 
Clinics, 1963, 3, 1. 
20. Reinold, J. G., Standard Methods of Clinical 
Chemistry. Academic Press, New York. 1953. 
21. Peters, T., Biomont, C.T., Doumas, B.T., Protein 
(total protein) in serum, urine and Cerebrospinal fluid, 
albumin in serum: In selected methods of clinical 
chemistry, volume 9. W. R. Faulkner and S. Meites 
(eds.) Washington D.C. American Association of 
Clinical Chemist. 1982. 
22. Warris, P. D. Meat science. An introductory text 
Chapter 10. CABI Publishing, Wallingford, UK. 2000. 
23. Silva, N. M. S., Leal-Zanchet, A. M. and Hauser, J., 
Analysis of the efficiency of different solutions for the 
fixation of Girardia tigrina (Turbellaria, Tricladida, 
Paludicola). Braz. J. Morphol. Sci., 1997, 14(2), 271-
274. 



 
 

 
Ojediran T. et al./Scientific Papers: Animal Science and Biotechnologies, 2017, 50 (2) 

 
 
 
 

 

 
 

23 

24. Price, J. F. and Schweigert, B. S., The science of 
meat and meat products. 2nd Edition. Published by W. 
H. Freeman and Company, 1971, pp 289. 
25. SAS Institute, SAS/ STAT Guide for personal 
computers version and Edition Cary North Carolina, 
SAS Insitute; 2000. 
26. Amao, O. A., Togun, V. A., Afolabi, R. O., 
Adejumo, D. O., Oladunjoye, I. O., Adenekan, O. 
O., Olaniyi, C. O., Haematological and serum 
biochemical characteristics of Hacco Cocks fed 
Cocobean shell supplemented with vitamin E and Beta 
glucan. Pakistan Jornal of Nutrition, 2012, 11(9), 871-
875. 
27. Esonu, B., Emenalom, O., Udedibie A., Herbert, U., 
Ekpor, C., Okoli I., and Iheukwumere, F., Performance 
and blood chemistry of weaner pigs fed raw mucuna 
(Velvet bean) meal. Trop. Anim. Prod. 2001, 4, 49-54. 
28. Tijani, L. A, Akanji, A. M., Agbalaya, K. and 
Onigemo, M., Comparative Effects of Graded Levels of 
Moringa Leaf Meal on Haematological and Serum 
Biochemical Profile of Broiler Chickens. The Journal 
of Agricultural Sciences, 2016, 11(3), 137-146. 
29. Odetola, O. M., Adetola, O. O., Ijadunola, T. I., 
Adedeji, O. Y and Adu, O. A., Utilization of Moringa 
oleifera leaf meal as a replacement for Soya bean meal 
in rabbits diets. Scholarly Journal of Agricultural 
Science. 2012, 2(12), 309-313. 
30. Ewuola, E. O,. Ogunlade, J.T., Gbore, F. A., and 
Egbunike, G. N., Serum biochemistry and organ traits 
of growing rabbits fed Fusarium  verticilloides cultured 
maize-based diet. Proc of 33rd Annual Conf., Nig. Soc. 
Anim. Prod. held Olabisi Onabanjo University, Yewa 
Campus  Ayetoro, Ogun State Nigeria, 2008, pp: 199-
203. 
31. Ojediran, T. K., Olayeni, T. B., Shittu, M. 
D.,Ogunwemimo, O. T. and Emiola, I. A., Residual 
Antinutrients in Differently Processed Jatropha Curcas 
Kernel Meals: Effect on Blood Parameters and Gut 
Microbes of Broiler Chicks. International Journal of 
Applied Research and Technology. 2015;4(1), 29–38. 
32. Okosun, S. E., and Eguaoje, S. A., Growth 
performance, carcass response and cost benefit analysis 
of ockerel fed graded levels of cassava grit 
supplemented with moringa leaf meal. Animal 
Research International, 2017, 14(1), 2619–2628. 
33. Ojediran, T. K., Onaolapo, O. B., Obimakinde, B. 
S., Akpan, E. U. and Emiola, I. A., Response and 
Economic Indices of Broilers on Low Crude Protein 
Diets Fortified with Lysine. American Journal of 
Experimental Agriculture, 2016 10(4), 1-7. 
34. Onunkwo, D. N. and George, O. S., Effects of 
Moringa oleifera leaf meal on the growth performance 

and carcass characteristics of Broiler birds. Journal of 
Agriculture and Veterinary Science (IOSR-JAVS) 
2015, 3(8), 2319-2380. 
35. Bangu, B., Aberra M., Mohamed, B. and Kefyalew, 
B., The Effect of Feeding Stinging Nettle (Urtica 
Simensis S.) Leaf Meal on Feed Intake, Growth 
Performance and Carcass Characteristics of Hubbard 
Broiler Chickens. Global Journal of Science Frontier 
Research: DAgriculture and Veterinary, 2015, 15(3) 
version 1, 1-20. 
36. Akinwumi, A. O., Odunsi, A. A., Omojola, A. B., 
Akande, T. O. and Rafiu, T. A., Evaluation of carcass, 
organ and organoleptic properties of spent layers of 
different poultry types. Bots. J. Agric. Appl. Sci., 2013, 
9(1), 3-7. 
37. Aderinola, O. H., Rafiu, T. A., Akinwumi, A. O., 
Alabi. T. A., and Adeagbo, O. A., Utilization of 
Moringa oleifera leaf as feed supplement in broiler 
diet. International Journal of Food and Agriculture and 
Veterinary Science, 2013, 3(3), 94-102. 
38. Qiao, M. M., Flatcher, D. L., Smith, D. P. and 
Northcutt, J. K., The effect of broiler breast colour on 
pH, moisture, WHC and emulsification capacity. 
Poultry science. 2001, 80, 676-680. 
39. Karthika, S., Chandirasekaran, V. and Sureshkumar 
S., Sensory attributes of Namakkal Quail-1 meat. 
International Journal of Advanced Veterinary Science 
and Technology, 2016, 5(2), 266-269. 
40. Madukwe, E. U., Ezeugwu, J. O., and Eme, P. E., 
Nutrient composition and sensory evaluation of Dry 
Moringa oleifera Aqueous extract. International 
Journal of Basic and Applied Sciences, 2013, 13(03), 
100-102. 
41. Lawrie, R. A., Lawrie’s Meat Science. Pergamon 
Press PLC, Headington Hill Hall, Oxford, England (6th 
edition), 1998, pp 336. 
42. Omojola, A. M., Carcass and organoleptic 
characteristics of duckmeat as influenced by breed and 
Quail-1 meat. International Journal of Advanced 
Veterinary Science and Technology, 2016, 5(2), 266-
269. 
43. Abu, O. A., Olaleru, I. F. and Omojola, A. B.,  
Carcass characteristics and meat quality of Broilers fed 
cassava peel and leaf meals as Replacement for maize 
and Soya bean meal. Journal of Agriculture and 
Veterinary Science (IOSR-JAVS), 2015, 8, 2319-2327. 
44. Nkukwana, T. T., Muchenje, V., P. J. Masika and 
Mushonga, B., Intestinal morphology, digestive organ 
size and digesta pH of broiler chicken fed diets 
supplemented with or without Moringa oleifera leaf 
meal. South African Journal of Animal Science, 2015, 
45(4), 362-371. 

 


