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ABSTRACT

This experiment was conducted to determine the effect of Moringa oleifera leaf meal on growth performance, cost benefit
analysis, haematology and serum biochemistry of finisher broiler chickens. One hundred and forty four (144) day-old were
randomly allotted to 4 dietary treatments group of 3 birds per group each after 3 weeks brooding. Each replicate had 12 birds.
The birds in T1 (control) group were offered a basal diet only; the T2 were given basal diet with 300g of Moringa oleifera leaf
meal in 100kg of feed; T3 were given basal diet with 500g of Moringa oleifera leaf meal in 100kg of feed; T4 were given
basal diet with 700g of Moringa oleifera leaf meal in 100kg of feed. The experiment lasted till the birds were 56 days of age.
Significant differences were observed in the feed intake of the birds and body weight gain. The hematological parameters
measured differ significantly. Alanine transaminase (ALT) differed among the dietary treatments. Significant differences were
observed in the other serum biochemical indices measured. Cost incurred per kilogram weight gain was higher for birds on
Moringa diets than birds on the control diet. The results of this study indicate that Moringa oleifera leaf meal significantly
(P<0.05) enhanced growth performance - weight gain, feed intake and feed conversion ratio, in the treated birds compared to
the control group with the best result at level 700 g inclusion. Feeding the birds with Moringa oleifera leaf meal brought
about changes in the serum biochemical parameters but without any deleterious effect on them and should be considered as a

good source of protein in livestock nutrition.
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INTRODUCTION

Poultry has been identified as an important means of
bridging the protein intake deficiency in Nigeria. The broiler
chicken is a table bird or meat type bird. Chicken is
generally acceptable to majority of Nigerians. It is the
quickest source of meat and its production is easily managed
in relation to other livestock enterprises (Taiwo, 2005).
However, feed and feed ingredients are the major cost of the
inputs in poultry production as it accounts for about 70 —
80% of the total cost of production (Ezema, 2014).

Thus, maximizing broiler performance and ensuring their
overall health are critical aspect of poultry farming. Nutrition
plays a vital role in achieving these goals; there is a constant
quest for innovative dietary interventions to optimize broiler
production.

Moringa oleifera, commonly known as the drumstick tree or
horseradish tree, is a versatile plant native to South Asia
widely cultivated in tropical and sub-tropical regions. It has

gained considerable attention due its nutrient rich
composition and potential health benefits. The leaf of
Moringa oleifera contains essential amino acid and vitamins,
minerals, antioxidant and bioactive compounds, medicinal
use (Sarker et al., 2017) and some have confirmed its ability
to potentiate growth, weight gain and carcass yield of
broilers (Zanu et al., 2012; Nkukwana et al., 2014). The
nutritional profile of dried Moringa oleifera leave has shown
high content of lipids, amino acids and antimicrobial effect
which are important in poultry productivity (Makkar &
Beller, 1997). Ayssiwede et al. (2011) found that Moringa
oleifera meal inclusion in the diets up to 24% did not cause
any adverse impact on live body weight, average daily
weight gain, feed conversion ratio (FCR), mortality, carcass
and organ characteristics in birds compare to their controls.
Despite the potential nutritional and medicinal benefits of
Moringa oleifera leaf meal, there is a limited understanding
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of its impact on broiler chicken performance, hematology
and serum biochemistry.

Hence, this study is aimed at generating information on the
effect of feeding diets containing different levels of Moringa
oleifera leaf meal on the growth performance, cost benefit
analysis, haematology and serum biochemistry of finisher
broiler chickens.

MATERIALS AND METHODS

STUDY LOCATION

The study was conducted at the Poultry Unit of the
Department of Veterinary Biochemistry and Animal
Production, College of Veterinary Medicine, Michael
Okpara University Agriculture, Umudike. Umudike located
within the South East Agro-ecological Zone of Nigeria on
latitude 50 29'North and longitude 7° 33° east and at an
altitude of 122 cm above sea level. The area has an annual
temperature of 25-30°C, relative humidity of between 65-
80%, and annual rainfall of 2000-2484 mm; the soil is sandy
loamy with average pH of 5.5 (Adiele et al., 2005).

Protocol for this experiment was reviewed and approved by
the ethical approval committee of the college of Veterinary
medicine, Michael Okpara University of Agriculture,
Umudike (Reference No: MOUAU/CVM/REC/202413)

MANAGEMENT OF EXPERIMENTAL BIRDS

One hundred and forty four day—old broiler chicks from a
reputable source were used for the experiment. The chicks
were brooded for three weeks before individually weighed
and randomly allotted into four (4) dietary treatments with
three (3) replicates each. Each replicate had 12 birds. The
birds were reared in a well-ventilated poultry house on deep
litter. Routine management procedures were followed while
feed was supplied ad libitum and the birds had access to
clean water. The experimental design was Completely
Randomized Design and the experiment lasted for eight
weeks.

MORINGA OLEIFERA LEAF MEAL PREPARATION
Fresh leaves of Moringa oleifera were harvested within
Umudike metropolis, Abia State, Nigeria. The harvested
leaves were dried under shade at ambient temperature in
order to preserve most of the nutrients, green color and the
phyto-chemicals in the leaves according to procedures
suggested by Yang & Tsou (2006). The dried Moringa
leaves were milled using a stainless steel harmer mill and
sieved to 2mm particle size. The dried leaf powder was
packaged in dry plastic container labeled.

There were 4 dietary treatments:

T1 (control) birds were given basal diet; T2 — Diet contained
300 g of Moringa oleifera leaf meal in 100 kg of feed; T3 —
Diet contained 500 g of Moringa oleifera leaf meal in 100 kg

of feed and T4 — Diet contained 700 g of Moringa oleifera
leaf meal in 100 kg of feed.

Table I. THE INGREDIENT COMPOSITION OF
THE BASAL DIET (FINISHER FEED)

Crude protein 17%
Crude fat 4%
Crude fibre 5%
Calcium 0.85%
phosphorus 0.38%
Metabolizable Energy 3000Kcal
Lysine 0.9%
Methionine 0.39%

DATA COLLECTIONBLOOD COLLECTION
PERFORMANCE MEASUREMENTS

For calculation:

Total Feed Intake (g) = Total Feed supplied (g) — Total feed
left over (g)

Average feed intake (g/bird) = Total feed Intake/ the number
of birds

Total weight gain = Final weight — Initial weight

Feed conversion ratio = Total feed intake (g) /total weight
gain (g)

CARCASS EVALUATION.

The birds were weighed on arrival and then weekly till the
end of the experiment. Their live weights were taken, Also,
average weight gain and feed conversion ratios (FCR) were
calculated and recorded. For determination of carcass
analysis, at the end of the study, about 8 am, five birds were
randomly chosen from each replicates, they were weighed to
obtain live weight, humanly euthanized by cervical
dislocation thereafter were bled and scalded with hot
water(90°C) to remove the feathers, eviscerated and dressed.
The birds were weighed, feet were removed and carcasses
were manually eviscerated and the abdominal fat, and giblets
(liver, gizzard, heart, spleen, abdominal fat, proventriculus)
were removed. The organs and meat was washed with saline
and were weighed to calculate dressing and edible organs
weights according to (Ademola et al., 2009).

BLOOD CHEMISTRY EVALUATION

At the end of the experiment, 5 ml of was collected from 3
randomly selected birds from each replicate via wing vein
into specimen bottles. Blood samples for hematological
analysis were collected into sterilized bottles containing
ethylene diamine tetra acetic acid (EDTA) as anti-coagulant
while those used for serum biochemical analysis were
collected into tubes without EDTA and centrifuged before
analysis. Packed cell volume (PCV) was determined using
the microhaematocrit method while hemoglobin content
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(Hb) was determined with the cyanomethaemoglobin, Red
blood cell count (RBC) was determined using the Neubrauer
haemocytometer while Aspartate transaminase (AST),
Alanine transaminase (ALT) were determined with a
spectrophotometer.

The chemical composition of Moringa oleifera leaf meal was
determined using the analytical procedures by AOCS (1990).

STATISTICS ANALYSIS

All data generated were subjected to one-way Analysis of
Variance (ANOVA) using the technique of Steel and Torrie
(2006). and means where significant were compared using
Duncan Multiple Range at 5% significance level as
described by Obi (2002).

RESULTS

The results of proximate analysis of Moringa oleifera leaf
meal on dry matter (DM) basis presented in Table Il. The
results revealed that Moringa leaves contained appreciable
amounts of

Crude protein (22.04%), crude fiber (7.62%), ash (10.38%),
ether extract (4.49%), Metabolizable energy (ME) (3091.05
kcal/kg).

Result of the carcass weight is shown in the table Il above.
The carcass weight of T4 birds was 3.90kg/bird which was
significantly higher (P<0.05) than other Treatment groups.
Next to T4 was T2 carcass weight 3.02kg/bird. T4 was also
had the highest dressing percentage of 92%. T1 (control)
and T3 had the leas carcass weight of 2.90 and 2.23kg/bird
while T3 had the least dressing percentage of 76.33%.

The FCR of T4 birds were lower than T2 and T3.

From the result, the cost of feed to produce 1kg live weight
gain was cheapest in T1 (control) and most costly in T3. T4
bird cost 31,160 while T2 cost N1, 066.

The total feed intake consumed per bird was highest
(4.617kg) in T4 and least (4.177kg) in T3.

Data on hematological and serum biochemical indices of
broiler finishers supplied with dietary MOLW are presented
in (Tables IV and V).

Birds on T4 recorded the highest hemoglobin value (12.30
g/dL) and this differed significantly (P<0.05) from birds on
T2 and T3 which were similar (P>0.05) to each other in
hemoglobin. There was no significant difference (P>0.05)
between birds on T2 and T3 in hemoglobin. The lowest
value in hemoglobin was observed in birds on T1. The PCV
contents birds on T4 recorded the highest PCV value
(28.00%) and this differed significantly (P<0.05) from birds
on T2 and T3 which were similar (P>0.05) to each other in
PCV. There was no significant difference (P>0.05) between
birds on T2 and T3 in PCV. The lowest value in PCV was
observed in birds on T1

Red blood cell content was significantly (P<0.05) higher in
birds in T4 than birds T2 and T3. T1 is significantly
(P>0.05) lower than all the treatment groups.

Birds on T4 recorded the highest Total white blood cell
(TWBC) value (23.00 x109/L) and this differed significantly
(P<0.05) from birds on T2 and T3 which were similar
(P>0.05) to each other in Total white blood cell (TWBC).
There was no significant difference (P>0.05) between birds
on T2 and T3 in Total white blood cell (TWBC). The lowest
value in Total white blood cell (TWBC) was observed in
birds on T1.

MCH was affected (P< 0.05). T2 had the highest value and
the lowest value followed by T4, and the similarity was
noticed between T1 and T2 and also between T3 and T4 with
P value (0.012).

In MCV content, T1 had the highest value and the lowest
value followed by T3 and T4, and the similarity was noticed
between T1 and T2 and also between T3 and T4 with P value
(0.02).

The MCHC content in T1, T2, T3, were similar but birds in
T4 were significantly (P>0.05) lower than T1, T2, and T3.
The result of the Total Protein shows that the T4 had a
significant (p<0.05) increase in total protein compare to the
control and other treatment groups.

There were no significant differences (P>0.05) among the
treatment groups in initial Uric acid content

Broiler chickens on T1 recorded the highest numerical value
of 3.42 Mmole/L. The lowest numerical value of 3.17
Mmole/L in Uric acid was observed in birds on T2.

The creatinine, content was significantly (P<0.05) higher in
birds fed control diet (T1) than those fed 300g MOLM.
However, there was no significant difference (P>0.05)
between birds fed 300g diet and those fed 500g and 700g
MOLM. The highest creatinine was observed in T1 (1.04
Mmole/L) while the lowest creatinine value of 0.81
Mmole/L was observed in T2. ALT content was
significantly (P<0.05) higher in birds fed control diet (T1)
than those fed 300g, 500g and 700g MOLM which were
similar (P>0.05) to each other in serum ALT content. The
lowest ALT value of 80.98 i/L was observed in birds fed
700g MOLM

In AST, there was a significant (P>0.05) difference between
T1 and T2 and no significant difference (P<0.05) between
T3 and T4.

DISSCUSSION

The data obtained based on the chemical composition of the
Moringa oleifera leaf meal were similar to the findings of
Aye & Adegun (2013), Tijani et al. (2015), and Alabi et al.
(2017). The higher dry matter content (93.85%) in the
Moringa oleifera leaf meal can be attributed to the loss of
moisture content during processing. This is consistent with
earlier reports of Mbah et al. (2012) and Egu (2019) who
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processed Moringa leaves through sun-drying and shade
drying methods.

Table 11: Chemical composition of Moringa Oleifera leaf and experimental diets

Parameters Moringa T1 T2 (300g) T3 (5000) T4
(control) (700g)

Dry matter (%) 93.85 94.83 94.99 94.97 94.90

Moisture (%0) 6.15 5.17 5.01 5.03 5.10

Ash (%) 10.38 7.89 8.81 8.15 7.98

Ether Extract 4.49 5.42 6.50 6.21 5.87

(%)

Crude protein 22.04 21.20 19.55 20.10 20.55

(%)

Crude fibre (%) 7.62 6.18 7.01 6.92 6.81

Nitrogen  free 47.77 54.14 53.12 53.59 53.69

(%)extract

Metabolizable 3091.05 3162.20 3139.80 3167.35  3177.25

energy

(kcal/g)

TABLE Ill: Effect of Moringa oleifera Leaf Meal Supplemented Diets on Growth
Performance and Cost Benefit Analysis of Finisher Broiler Chickens

PARAMETERS T1 T2(300g) T3(500g) T4 (700g) P value
(CONTROL)

Total feed 4.277% 4.379*% 4.177° 46172 0.001

intake

Live weight 3.316° 3.433° 2.925° 3.450¢ 0.001

Carcass weight 2.90° 3.02°¢ 2.23% 3.19¢ 0.001

Dressing 87" 88° 76.33° 921 0.001

percentage (%)

Feeding 1.70 1.71 1.97 1.68

conversion ratio

(FCR)

Cost of day old Nb5,640 Nb5,640 Nb5,640 Nb5,640

chick (N470)

Amount of N51.324 N52.548 N49.728 §55.404

feed/kg

Cost of feed N22,5682.56 N23,121.12 N21,880.32 N24,377.76

(N440/kg)

Cost of N3, 360 N3, 360 N3, 360 N3, 360

vaccination and

medication

(N280)

Cost of Moringa ==== N3, 000 N5, 000 N7, 000

(N10/g)

Miscellaneous N3, 158.256 N3, N3, N4,

cost 512.112 588.032 037.776

Total cost of N31, 440.82 N38, N39, N44,

production 633.232 468.35 415.36

Cost of N2,620.07% N3,219.44 N3,289.03 N3,701.29 0.001

production of a b ¢ ¢

bird

Cost of ¥N905.45 N1,066.04 N1,47490 N1,160.00

production per

kg

The difference subscript @ 9 across the row are statistical different (P > 0.05)

The high crude protein content in
Moringa oleifera leaf meal is
similar to reports of Mbah et al.
(2012) on shade - dried Moringa
leaves. However, the crude
protein content in the MOLM is
lower than the amount obtained
in the Moringa seeds as reported
by Moreki & Gabanakgosi
(2014). The ether extract content
(4.49%) was slightly lower than
(5.50%) obtained by Alabi et al.
(2017).

The birds on T1, T2 and 4 had
higher fed intake than birds on
T3. The results are in accordance
with observation of Gadzirayi et
al. (2012) who reported an
increase in feed intake or broilers
receiving solvent-extracted
soybean meal supplemented with
Moringa oleifera leaf meal.
According to authors, the
observed increase in feed intake
maybe attributed to increased
bulkiness of the feed. Although
birds on T2 and 4 had higher feed
intake than birds on T3. But they
compared well with birds in the
control group in terms of feed
intake.

Final weight, carcass weight
differs  significantly. This
disagree with the findings of
Juniar et al. (2008) who reported
that the inclusion of Moringa
oleifera leaf meal at amount up
to 10% in broiler diets did not
produce significant effects on
body weight and carcass weight.
This agrees with the report of
Fuglie (1999) who reported high
performance of broilers fed
Moring-based  diets. The
significant feed intake however
affects other parameters except
the feed conversion ratio.
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Table 1V: Haematological Indices of Finisher Broilers
Offered Moringa Oleifera Leaf Meal

Parameters TI T2 T3 T4 P
(Contro (300g (500g (700g value
) ) ) )
Hb (g/dL) 10.60° 11.60 1150 12.30 0.022
b b c
PCV% 23.00°% 25.00 2550 28.00 0.039
b b c
RBC(x10%/L) 2.61° 2.83° 293° 3.20° 0.019
TWBC(x10%  20.08 21.17 21.48 23.00 0.001
L) b b c
MCYV (fL) 91.84° 9158 90.22 90.21 0.02
b a a
MCH (pg) 40.80°  41.16 39.23 38.65 0.012
b a a
MCHC 46.21° 4641 46.41 4126 <0.00
(g/dL) b b a 1

The difference subscript @™ © % across the row are statistical
different (P > 0.05)

Table V: Serum biochemical indices of finisher broilers
offered Moringa oleifera leaf meal

Parameters TI T2 T3 T4 P
(Control) (300g) (500g) (700g) value

Total 2.44° 275" 292° 316 0.02

protein

(g/dL)

Uric acid 3.42 3.17 341 320 498

(Mmole/L)

Creatinine  1.04° 0.81°  0.99° 0.89* 1.14

(Mmole/L)

ALT(W/L) 93.19®  82.09" 83.85° 80.98* 1.07

AST(iW/L)  41.96° 40.02° 4138 4019 1.26

The difference subscript @™ ¢ 9 across the row are statistical
different (P > 0.05)

This could be because the amount of Moringa oleifera leaf
meal added to the diets was such that it would have had
noticeable effects of the performance parameters measured.
A Lower FCR value indicates higher efficiency (Ezeibe et
al., 2024). 1t is an evident from the result that the dietary
intake of MOLM at 700 g in feed enhanced total weight gain
and feed conversion ratio.

The hematological values obtained in this study however fell
within the normal range for healthy chicken as reported by
Aeangwanich et al., (2004). This indicates that the dietary
treatments were nutritionally adequate for the birds. It also
agree with the work of Akinduro et al., (2017) where in a

related study, where it was revealed that certain medicinal
herbs have the tendency to improve hematological
parameters in birds.

Birds on T4 had the highest Red blood cell value which
could be as a result of high level of Moringa oleifera leaf
meal (700 g) present in the Diet. Red blood cells are
responsible for the transportation of oxygen and carbon
dioxide in the blood as well as the manufacture of
hemoglobin, hence higher values indicates a greater potential
for these functions and a better state of health (Olugbemi et
al., 2010).

According to the report of Hackbath et al. (1983) that
increases RBC values were associated with high quality
dietary protein and with disease free animals. Moringa
Oleifera leaf meal contains iron (23 mg/100g) which is
necessary for many functions in the body including the
formation of hemoglobin and myoglobin.

Values of hemoglobin obtained in this study ranged from
10.60-12.30 g/dl and falls within the normal range (7-13
g/dl) by (Nkwocha et al., 2018). Treatment 4 recorded the
highest value (12.30 g/dl). This implies that within this
concentration of Moringa oleifera leaf meal intake, the
hemoglobin is still adequate to perform its function of
conveying oxygen to the cells and transporting carbon
dioxide from the cell back to the blood.

Packed cell volume is an index of toxicity reduction in the
blood usually and suggests presence of a toxic factor which
has adverse effect on blood (Oyawoye & Ogunkunle, 1998).
The values obtained for PCV across the treatment
Treatments though it dif fered significantly but were
within normal range (22-30%) as reported by (Bounous &
Stedman, 2000). The value obtained for all the treatment
Treatments indicate nutritional adequacy of all diets and
presence of a toxic factor, since the values did not indicate
mal or under nutrition (Church et al., 1984). Also, it implies
that inclusion of Moringa oleifera leaf meal in the diets of
broiler birds as supplemented feed ingredients had no effect
on the relative quantity of blood cells as compared with the
total volume of blood (Onyekwere et al., 2016). A reduction
in PCV was suggestive of liver and kidney disease
(Demoranville & Best, 2013).

White blood cell helps to protect the body from pathogen
(Saladin, 2003; Osman et al., 2004,). Total white blood cell
ranged from 20.08-23.00 (x 10%I) falls within the normal
range (12-30(x 10%1)) by (Bounous & Stedman, 2000).

The MCV calculates the average erythrocyte size; the MCH
measures the hemoglobin amount per blood cell and MCHC
is to know the amount of hemoglobin relative to the size of
the cell per red blood cell. The normal ranges for MCV (90-
140), MCH (33-47Pg), MCHC (26-35¢g/dl) (Bounous &
Stedman, 2000). The variability in the results for MCHC
(41.26 - 46.41g/dl) will depend on multitude of factors
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among which include the fact that most normal reference
value are established in temperate countries whose data may
not effectively reflect tropical animal characteristics due to
environmental condition as well as genetic variability.

Serum  biochemical parameters provide functional
information for the evaluation of health status of birds and
reflect many metabolic alterations of organs and tissues
when feeding unconventional feed sources (Kudair & Al-
Hussary, 2010). The serum protein values in this study were
within the normal range for T4 (3.0-4.9 (g/dl)) as reported
(Bounous & Stedman, 2000). The significant increase is
serum protein of the diet in Treatment 4 suggest that the
quantity of Moringa oleifera added to the feed increased
protein digestion and utilization in broiler birds. However,
Moringa leaves increased total protein, reflecting this plant’s
ability to metabolize protein and stimulate the regeneration
of heptatic tissue in broiler birds, increasing protein synthesis
in the liver and improving the functional status of liver cells.
This shows the role it plays in maintaining the health and
safety of liver cells. Low level in serum protein in T2 and T3
(2.75(g/dl) and 2.92(g/dl)) could be due to interference on
normal protein metabolism (Bolu & Balogun, 2009). This
protein metabolism interference could be ascribed to
presence of residual anti-nutritional factors in Moringa leaf.
Moringa leaf has phytotoxins such as lecithin, alkaloids,
tannins, oxalate and phytate (Odetola et al., 2012).

Uric acid is a nitrogenous waste product of protein
degradation in the liver, filtered by the kidney. High level in
blood uric acid may indicate renal impairment or protein
hyper catabolism. The uric acid values in this study are
within the normal range 2.0-10 g/dl reported by (Peters,
2002).

CONCLUSION

The results of the study showed that most of the parameters
measured in birds fed diets containing Moringa oleifera leaf
meal compared well with those placed on the control group
and also the parameters are within the normal range.
Moringa oleifera leaf meal is considered as a good source of
protein in livestock nutrition
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