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The study aimed to investigate the potential advantages of incorporating Moringa
olifera leaves (MOLM) into broiler diets as a feed replacement of soyabean
meal. A total number of 120 7-day-old Ross chicks were selected for the
study. The birds were randomly divided into four treatment groups, each with
30 birds and three replicates with 10 chicks each, and fed on diets containing

four levels of Moringa oleifera leaves 0, 2, 3, and 5% were substituted from
soyabean meal). Growth performance, carcass traits, digestibility coefficient,
some blood analyses, and economic efficiency were recorded. The results
showed that, birds fed diet contained MOLM during starter and grower
period, respectively recorded significantly (P<0.05) the best body weight,
body weight gain and feed conversion ratio compared with control diet. The
results showed that the diet of Moringa oleifera leaves did not affect the
digestion coefficient (%) of growing broilers. Except for the increase in
nitrogen balance (NB%) with the addition of MOLM to diet. The findings
demonstrated that dietary amounts of Moringa oleifera had no impact on the
carcass characteristics of developing broilers. Also, on biochemical
parameters, the findings revealed no statistically significant variation among
the various treatments. Except for glucose, low density lipoprotein (LDL),
and alanine transaminase (ALT), there were significant differences depending
') on the level of MOLM in the diet. Finally, these results suggest that including
Check for 3-5% Moringa oliefera leaves in the chick, feed can lead to higher economic
updates efficiency and net revenue compared to not including it.
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INTRODUCTION

Poultry farming plays an important role
in meeting the rising need for meat and egg
products. However, feed costs significantly
affect the profitability of chicken farming.
As a result, farmers prioritize finding
cost-effective alternative  feed  sources
El-Kashef et al., 2017; Yousha et al., 2020 a
and b). Moringa leaves (ML) have been
proposed as a viable feed supplement for
chickens due to their rich nutrient profile,
which includes protein, vitamins, and
minerals (El-Kashef et al., 2017; Jiya et
al., 2020).

Moringa oleifera is a plant that originates
from the Indian subcontinent and has been
recognized for its medicinal and dietary
properties for a long time. Moringa oleifera
contain a variety of essential nutrients such
as protein, vitamins A and C, as well as
minerals like calcium and iron. Recently,
researchers have investigated the utilization
of Moringa oleifera as a supplementary
feed source for poultry (El-Kashef et al.,
2017; Khan et al., 2017).

Although Moringa oleifera has shown
promise as a feed supplement for chickens,
the optimal proportion of Moringa oleifera
in the feed and any potential risks associated
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with its use remain unclear and require
further investigation. Thus, the objective of
this study was to investigate the impact of
incorporating MOLM into chicken diets
and assess its potential advantages and
disadvantages on growth performance.

MATERIALS AND METHODS

The study was conducted at the Department
of Animal and Poultry Production Research
Farm, which is a component of Arish
University in North Sinai, Egypt's Faculty
of Environmental Agricultural Sciences. A
total number of 120 one-day-old Ross
chicks were chosen for the study and
acclimatized on the experimental site for
seven days. The birds were incubated and
fed on a baseline diet for a week to
acclimatize and after this week distributed
randomly into four treatment groups, each
consisting of 30 birds, with three replicates
of 10 chicks per replicate. Throughout the
trial, the chicks were kept under the same
management and hygienic conditions.

The experimental diets that were
designed to meet the recommended nutrient
requirements of the Ross breed (Tables 1
and 2). The diets were made iso-nitrogenous
and iso-energetic based on guidelines from
the NRC (1996). The chicks were then
divided into four dietary treatments based
on these diets. Trl (as control), Tr2 (control
plus 2% MOLM), Tr3 (control plus 3%
MOLM), Tr4 (control plus 5 % MOLM as a
feed replacement of soyabean).

Various performance variables were
measured during the experiment. These
variables included initial and final body
weight, body weight gain, total feed intake,
and feed conversion. The body weight and
feed intake were recorded weekly to
calculate body weight gain using a formula
that subtracted the initial weight from the
final weight. The feed conversion ratio
(FCR) was also calculated using the amount
of feed consumed divided by the weight
gained.

After the 35-day trial, 9 birds per treatment,
overall, which included (3) birds from each
replicate, underwent an 8-hour feed
deprivation period. Following this period,
the birds were weighed and slaughtered to
determine certain carcass characteristics,
such as the carcass itself, as well as the
head, liver, heart, gizzard, and giblets.

Blood samples were collected and
analyzed using commercial kits to measure
the serum levels of various components
including total protein, albumin, globulin,
glucose, total lipids, low density lipoprotein
(LDL), high density lipoprotein (HDL),
cholesterol, and liver enzymatic activity
aspartate transaminase (AST) and alanine
transaminase (ALT). To calculate the
globulin value, the albumin value was
subtracted from the total protein value.
Furthermore, the albumin and globulin data
were used to determine the albumin/
globulin ratio (A/G).

Fecal nitrogen was determined following
the procedure out lined by Jakobsen et al.
(1960).

After the birds reached 35 days of age, 4
digestibility trials were conducted. Each
trial involved nine male birds that were
housed in individual cages. The birds were
fed the experimental diets for three days to
allow them to adjust to the new environment.

Chemical analyses were performed on
the examined diets and excreta using
AOAC (2000) procedures for dry matter,
ash, crude protein, ether extract, crude
fiber, and nitrogen-free extract.

The collection period extended to five
days in which excreta were quantitavly
collected every 24 hours and daily intake
was recorded.

The excreta was cleaned from feathers
and leed then weighted and dried in an oven
at 60°C for 36 hours. Samples were then
finally ground and placed in screw - top
glasses until analysis.
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For the economic evaluation of the feed,
the current market prices of the ingredients
and Moringa oleifera plant utilized throughout
the study period were employed. Economic
efficiency is defined as the net revenue per
unit feed cost computed from input-output
analysis.

E.E= Net revenue/Price of feed to produce one
kg Live Body Weight.

Statistical Analysis

The statistical analysis for the study was
performed using a one-way analysis of
variance (ANOVA), as specified in the SAS
program (SAS, 2004). To identify significant
differences between treatment means,
Duncan's Multiple Range Test (Duncan,
1955) was employed. P < 0.05 was used as
the significance level for all statistical tests.
This means that any results with a p-value
less than 0.05 were deemed statistically
significant and any results with a p-value
greater than or equal to 0.05 were not
considered significant.

The ANOVA models used were
Yij=p + Ti + Eij
Were:
Yij = the observation of ij.
U = the overall mean.
Ti = the effect of treatments.

Eij = the experimental randomly error.
RESULTS AND DISCUSSION

Chemical Composition on Dry Matter
of Moringa oleifera leaves (%)

A study found that while crude fiber was
17%, ash and Nitrogen Free Extract in
leaves was 23.9%, while the proportion of
protein was 28 and the percentage of fat
was 10.6. Moisture percentage was 8.5.

According to Mabruk et al. (2010), the
nutritional composition of Moringa oleifera

leaves (DM, Ash, CP, EE, CF) and their
digestibility (g/kg) were 930.0, 138.9,
267.9, 64.0, and 790.5, respectively.

Dye and De (2013) found that the Dry
Matter of Moringa oleifera leaves meal
(MOLM) was 93.6, as well as lower
percentages of ash (7.9), CP(22.2), CF (6.7),
EE (6.4), and NFE (40.2). Gross energy was
(14.7) (MJ/kg). These results suggest that
the nutritional composition of MOLM
changes with location and may be with the
leaf harvesting stage.

Growth Performance
Starter period (7-21 days)

There was little difference among the
control and the other treatments throughout
the first stage of the Moringa oleifera
leaves meal (MOLM) dietary feeding effect
on live body weight and body weight gain
increase from 7 to 21 days of age. According
to feed intake, the addition of MOLM had
significant effects on feed intake, at all
three-time intervals; the feed intake of the
chicks feed on the MOLM-containing diets
was greater than that of the control diet,
and with the diet containing 5% MOLM
having the maximum feed consumption.
Additionally, it appeared that depending on
the amount of MOLM in the diet and the
measurement window, the effects of
MOLM on feed intake varied (Table 4).

For example, at days 7-14, the chicks
fed on the 3% MOLM diet consumed the
most feed, while at days 14-21 and 7-21,
the chicks fed on the diet that included 5%
MOLM consumed the most feed. While the
feed conversion ratio, in accordance with
the results of the study, there was no
statistically significant difference (P>0.05)
among the control group and the diet with
MOLM during 14-21 days and 7-21 days
of age. According to Atuahene et al.
(2010) the body weight gain and feed intake
of broiler chicks were not significantly
impacted by diets containing Moringa leaf
meal at levels of 0, 2.5, 5, and 7.5%.
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Table 1. Composition and chemical analysis of starter diets (7-21days)

Ingredient (%) T1 T2 T3 T4
Yellow Corn, ground 59.91 59.51 58.51 58.01
Soybean meal (48%cp) 31.9 29.9 28.9 26.9
Corn gluten meal (60%cp) 3.6 4 5 55
MOLM 0 2 3 5
Limestone 2.1 2.1 2.1 2.1
Di-calcium phosphate(Di-Ca-P) 1.29 1.29 1.29 1.29
Premix* 0.2 0.2 0.2 0.2
Salt 0.3 0.3 0.3 0.3
DL-Methionine 0.1 0.1 0.1 0.1
L-Lysine 0.6 0.6 0.6 0.6
Total 100 100 100 100
Calculated analysis
ME, Kcal/Kg 2919 2930 2922 2901
CP (%) 23.2 23 23.3 23.3
CF (%) 3 3.3 3.3 3.3
EE (%) 2.8 2.8 3.8 3.8
Ca (%) 1 1 1 1
Avail. P (%) 0.4 0.4 0.4 0.4
Lys. (%) 1.1 1.1 1.1 1.1
Meth. (%) 0.6 0.4 0.4 0.4
Determine analysis
Protein 22.8 22.8 22.9 22.9
Ether extract 3.0 3.1 3.4 3.6
Crude fiber 2.2 2.7 2.7 2.8
Ash 4.6 4.3 5.0 4.8
Moisture 10.8 10.1 10.3 10.0
oM 95.4 95.6 95.0 95.1
NEF 56.5 56.8 55.6 55.9
Metabolizable energy (ME)ENRGY k/100g 344 345 345 348
DM 89.1 89.8 89.6 90.0

* The premix (Vitam. and Min.) was included at an amount of three kilograms per ton of diet and each kilogram
of the premix delivered the following in mg or I.U. : vitamin A 12,000 IU, vitamin D3 2000 IU, vitamin E 40
mg, vitamin K3 4 mg, vitamin B1 3 mg, vitamin B2 6 mg, vitamin B6 4 mg, vitamin B12 0.03 mg, pantothenic
acid 12 mg, folic acid 1.5 mg, chloride 700 mg, mn 80 mg, copper 10 mg, se. 0.2 mg, iron 0.4 mg, fe. 40 mg,
zinc 70 mg, and co. 0.25 m.
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Table 2. Composition and chemicals analysis of grower diets (21-35days)
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Ingredient (%) T1 T2 T3 T4
Yellow Corn, ground 70.55  69.95 69.85 68.95
Soybean meal (48%cp) 20 18 17 15
Corn gluten meal (60%cp) 5 6 6.1 7
MOLM 0 2 3 5
Limestone 1.48 1.48 1.48 1.48
Di-calcium phosphate(Di-Ca-P) 2 1.6 1.6 1.6
Premix* 0.3 0.3 0.3 0.3
Limestone 0.3 0.3 0.3 0.3
DL-Methionine 0.15 0.15 0.15 0.15
L-Lysine 0.22 0.22 0.22 0.22
Total 100 100 100 100
Calculated analysis
ME, Kcal/Kg 3052 3047 3036 3017
CP (%) 19.1 19.2 19.1 19.1
CF (%) 3.3 3.3 3.3 3.3
EE (%) 2.9 2.9 2.9 2.9
Ca (%) 0.9 0.9 0.9 0.9
Avail. P (%) 0.5 0.4 0.4 0.4
Lys. (%) 0.8 0.8 0.8 0.8
Meth. (%) 0.5 0.5 0.5 0.5
Determine analysis
Protein 18.8 19.6 19.6 19.5
Ether extract 4.3 4.4 4.0 4.3
Crude fiber 2.7 2.5 2.6 2.6
Ash 4.8 4.2 4.6 5.1
Moisture 9.9 10.2 9.8 9.9
oM 95.2 95.7 95.3 94.9
NEF 59.4 58.9 59.2 58.5
Metabolizable energy (ME)ENRGY k/100g 349 346 353 348
DM 90.1 89.7 90.2 90.1

* The premix (Vitam. and Min.) was included at an amount of three kilograms per ton of diet and each kilogram
of the premix delivered the following in mg or I.U. : vitamin A 12,000 IU, vitamin D3 2000 IU, vitamin E 40
mg, vitamin K3 4 mg, vitamin B1 3 mg, vitamin B2 6 mg, vitamin B6 4 mg, vitamin B12 0.03 mg, pantothenic
acid 12 mg, folic acid 1.5 mg, chloride 700 mg, mn 80 mg, copper 10 mg, se. 0.2 mg, iron 0.4 mg, fe. 40 mg,

zinc 70 mg, and co. 0.25 m.
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Table 3. The proximate analysis of Moringa Oliefera leaves (%0)
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Item Moisture CP C.F E.E ASH NEF
MOLM 8.5 28 17 10.6 12 23.9
Item DM CP C.F E.E ASH NEF
MOLM 930 267.9 790 64 138.9 23.9

Table 4. Effect of dietary levels of Moringa oleifera leaves meal on growth performance

(9) of broiler chicks during the starter period (7-21 days)

Item Moringa oleifera leaf meal, (%)
Control 2%MOLM  3%MOLM  5%MOLM Sign.
Live body weight (g)
Initial weight at 7 day 176 181 176 180
Day 14 321 +5.36 326°+456 321 +536 299°+7.37 *
Day 21 620°+16.7 627°+10.3 609*°+258 653*+17.1 NS
Body weight gain (g)
Day 7-14 145°+5.93 146°+9.58 145°+6.61 119549 NS
Day 14-21 300°+12.1 301*°+14.8 289°+289 354°+14.6 NS
Day 7-21 4452 +17.3 447760 434°+266 472°+129 NS
Feed intake (Q)
Day 7-14 156° +8.32 164*°+8.14 180°+0  157°+0.66 *
Day 14-21 334°+146 363°+550 396°+255 501°+23.3 *
Day 7-21 490°+6.34 527 +873 576°+255 6582227 *
Feed conversion ratio (g. feed/g. gain)
Day 7-14 1.08°+0.01 1.13*+0.08 1.24*+0.05 1.33*#0.06 *
Day 14-21 1.12+0.09 1.21°+0.04 1.42*°+0.23 1.42°%0.08 NS
Day 7-21 1.11°+£0.05 1.18°+#0  1.35°%0.14 1.41*°%0.04 NS

a, b, c, etc. indicates that the different litters at the same column are statistically different (P<0.05). NS: Not

significant (p=>0.05), *: Significant (p<<0.05)
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In agreement with the present results,
Banjo (2012) showed that increasing the
diet of broiler chicks with 0, 1, 2 and 3%
MOLM significantly raised feed consumption
to 2% MOLM. Dey and De (2013), adding
MOLM to broiler diets at levels of 0.25 or
0.40% significantly (P< 0.01) boosted feed
intake compared to controls. The findings
of the ratio of feed conversion revealed that
there was no statistically significant variance
(P>0.05) between the control group and the
23% protein diet with MOLM addition. On
the other hand, Mikhail et al. (2020)
investigated the effects of MOLM at levels
of 0, 2.5, 5, and 7.5% in broiler chicks and
found that birds fed on a diet containing
(5% MOLM) had the greatest total feed
intake and the best feed conversion ratio.

Grower period (21-35 days)

Regarding the grower period of MOLM
dietary feeding effect on live body weight
at day 28 and body weight gain at the
period (21-28 day), In comparison to the
control group, the findings revealed no
statistically significant (P>0.05) difference
among the various therapies. At 35 day the
chicks fed on the diets with MOLM had a
higher live body weight than those fed on
the control diet, with the highest live body
weight observed in the diet contained 5%
MOLM.

Regarding body weight gain at days 28—
35 and 21-35, the chicks fed on the diets
with MOLM had higher body weight gain
than those fed on the control diet (P<0.05),
with the highest weight gain observed in the
diet with 5% MOLM.

Table 5 supported the findings of
Adeyemi et al. (2018), who discovered that
adding Moringa leaves meal to 5% of
broiler diet increased the birds' growth
performance and feed conversion ratio.
Also, another investigation by Abdel-Daim
et al. (2019) discovered that using Moringa
leaf powder in broiler feed decreased the
incidence of coccidiosis, a typical intestinal
condition in chicken. The same outcomes
have been attained by Mikhail et al; (2020)
who investigated the effects of MOLM on
broiler chicks at levels of 0, 2.5, 5, and

7.5% and found that birds fed on MOLM
acquired substantially (P<0.05) more
weight than chickens fed the control diet.
The largest body weight was seen in birds
fed a (5% MOLM) diet. Furthermore, MOLM
has been found to have antioxidant properties,
which can help protect poultry from oxidative
stress and improve their overall health. A
study conducted by Kumari et al. (2021)
realized that adding Moringa leaf powder to
broiler feed improved the birds' antioxidant
status and reduced oxidative stress. The
higher-end body and weight increase could
also be attributable to the high digestibility
of MOLM, which may enhance nutrient
absorption (Backer, 1995) on the basis of
Paguia et al. (2014). El-Kashef et al.
(2017). These results might be the result of
Moringa's high nutrient content (Fahey et
al. 2001) and antibacterial capabilities
(Kakengi et al. 2007).

In relation to feed intake and feed
conversion ratio, the findings indicated that
the addition of MOLM to the 19% protein
didn't significantly impact an increase or
decrease inthose values. Samia et al.
(2010) revealed that feed intake increased
significantly as CP dropped from 23% to
19%. MOLM has been said to enhance the
health of chickens in addition to enhancing
growth performance. Furthermore, Banjo
(2012) showed that including O, 1, 2, and
3% MOLM in the diet of broiler chickens
significantly boosted feed consumption by
up to 2% MOLM. Additionally, according
to Dey and De (2013), adding MOLM to
broiler diets at levels of 0.25 or 0.40%
significantly (P0.01) boosted feed intake
compared to controls. Additionally, Nkukwana
et al. (2014) discovered that, with the
exception of 3, 9, and 15 g/kg, birds
supplemented with MOLM had the worst
FCR (P<0.05) among treatments during the
0 to 21 and 0 to 35- day timeframes. Using
0.20, 0.30, 0.40, and 0.50% MOLM in
broiler diets did not significantly (P0.05)
affect the broilers' feed consumption and
FCR. Omede et al. (2020) found similar
findings, stating that broilers fed a diet
containing MOLM showed improved weight
gain, feed intake, and feed conversion ratio
when compared to the control group.
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Table 5. Effect of dietary levels of moringa oleifera leaves meal on growth performance
(9) of broiler chicks during the grower period (21-35 days)

Item Moringa oleifera leaf meal, (%)
Control 200MOLM  3%MOLM 5%MOLMSign.
Live body weight (g)

Initial weight at 21day 620°+16.7  627%+10.3 609°+25.8 653°+17.1 NS
Day 28 1101°+ 125 1084*°+33.2 1124*+63.9 1113*+103 NS
Day 35 2200°+57.7 2308°+98.0 2517 +60.7 2675°+812 *

Body weight gain (g)
Day 21-28 481°+520  457°+32.1 515°+89.7 460°+87.6 NS
Day 28-35 1099° +52.1 1223 +99.8 1393 +11.2 1562°+86.6 *
Day 21-35 1580° +54.3 1681 +87.8 1907 +86.4 2023*+785 *
Feed intake (g)
Day 21-28 821°+435  784%+30.9 791°+67.3 762°+81.3 NS
Day 28-35 1452° + 955  1404°+34.7  1498*+29.6 1584°+48.1 NS
Day 21-35 2273 +90.2 2188°+153 2288%+95.6 2346%°+124 NS
Feed conversion ratio (g. feed/g. gain)
Day 21-28 1.71°+0.10 1.72°+0.06  1.58°+0.12 1.70°+0.12 NS
Day 28-35 1.32+0.05 1.16*+0.08 1.08°+0.02 1.02°+0.08 *
Day 21-35 1.43*+0.04 1.30°+0.04 1.19°+0.01 1.15°+0.04 NS

a, b, ¢, etc. indicates that the different litters at the same column are statistically different (P<0.05). NS: Not

significant (p=>0.05), *: Significant (p<0.05)

Carcass Characteristics

Based on Table 6, it appeared that the
different diets didn't have a significant effect
on each of carcass weight, heart, gizzard, gut,
liver, or giblets (P>0.05). Although the addition
of MOLM indicated a decrease in liver
weight, head, and lungs, it also indicated an
increase in the dressing, but this difference
was not considered statistically significant
(P>0.05). The same outcomes have been
attained by Karthivashan et al. (2015),
who claimed broiler feed supplemented
with 0, 0.5, 1.0, and 1.5% of MOLM
extracts had a significantly greater dressing
percentage (P<0.05) than broiler feed
provided control. In addition to improving
carcass characteristics, Moringa leaves
have also been demonstrated to possess
antibacterial and antioxidant qualities that
help enhance poultry health (Leung et al.
2018).

Digestion Coefficients and Nitrogen
Balance

The effect of dietary Moringa oleifera
leaf meal on digestion coefficient (%) of
growing broiler the apparent digestibility of
crude protein (CP), crude fiber (CF), ether
extract (EE), dry matter (DM), nitrogen-free
extract (NFE), and nitrogen balance percentage
(N.B%) was shown in Table 7. Firstly, the
addition of MOLM had variable effects on the
digestion coefficient of nutrients of the diets.
Some digestion coefficient nutrients, such as
CP, CF, DM, and NEF, showed no significant
differences among the diets, while others,
such as ether extract and N.B % showed
significant differences based on the level of
MOLM in the diet. Second, the addition of
MOLM to diet had significant effects on the
nitrogen balance (N.B %) of the chicks. the
chicks fed on the diets with 2% and 5%
MOLM had a significantly higher N.B%
than those on the control diet.
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Table 6. Effect of dietary levels of moringa oleifera leaf meal on carcass characteristics
of growing broiler

Moringa oleifera leaf meal, (%)

ftem Control 2% MOLM 3% MOLM 5% MOLM
Carcass weightg  2000% + 57.7 2000% + 57.7 2000% + 57.7 2000% + 57.7
Head (g) 52.0% + 0.58 50.0% + 2.52 51.67%+0.88 51.67%+0.88
Heart (g) 10.0° + 0.58 10.0° + 0.58 9.67°+0.33  9.33%+0.67
Gizzard (g) 53.33%+ 1.67 53.33%+ 1.67 53.33% + 1.67 53.33% + 1.67
Gut (9) 143% + 0.58 143% + 0.58 143% + 0.58 143% + 0.58
Liver (g) 44.67% +2.91 44.33% + 2,96 45.33%+2.85 44,67 +2.91

Lungs () 9.33*+0.33 9.0+ 0.58 8.67% +0.88 9.0+ 0.58
Giblets* (g) 108% + 3.51 108 + 3.84 108% +4.10 107% + 3.93
Dressing (%o) 90.6% +0.26 96.7% + 0.56 92.0°+0.40 93.8%+0.55

a, b, ¢, etc. indicates that the different litters at the same column are statistically different (P<0.05).*giblets =
gizzard+ liver +heart.

Table 7. Effect of dietary levels of moringa oleifera leaf meal on digestion coefficient (%)
of growing broiler

Moringa oleifera leaf meal, (%)

ttems Control 2% MOLM 3%MOLM 5%MOLM
C.P 84.73*+0.37  8373°+0.37  84.37°%0.49  84.40°+0.40
C.F 25.70°+6.64  17.89°+4.85  24.84*+373  21.01°+4.92
E.E 7136 +0.60  72.80°+2.71 62.81°+2.22  67.41*+451
D.M 90.10°+0.10  89.77°+0.39  90.20°+0.10  90.10*£0.10
NEF 7438°+0.11  7454°+022  72.83*+0.77  74.54°+0.58

N.B% 30.31°+0.30  35.76°+1.58  31.02°+0.76  34.63*+0.83

a, b, ¢, etc. indicates that the different litters at the same column are statistically different (P<0.05).
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Blood Constituents

Table 8 demonstrate the impact of dietary
amounts of Moringa oleifera leaves meal
on the blood biochemical parameters of
broiler chickens. According to the Table 8,
the addition of MOLM to broiler diets meal
had varying impacts on the chickens' blood
chemistry measures. Some parameters, such
as total protein, albumin, globulin, A/G
ratio, total lipids, HDL, total cholesterol,
and AST, showed no significant differences
among the diets. These results are
supported by those obtained by serum total
protein; albumin, total cholesterol, and the
difference in total lipids between the groups
given a diet with or without Moringa was
not significant. According to Yakubu et al.
(2013) Others, like glucose, LDL, and ALT,
showed substantial variations based on the
amount of MOLM in the diet. Similarly,
Makanjuola et al. (2014) discovered that
using 0.2, 0.4, and 0.6% MOLM had no
impact on serum total protein, albumin,
globulin, and blood cholesterol levels, all of
which were lower in all treatments in
comparison to the control group.

Second, the chicks fed on diets that had
MOLM, in addition, LDL levels that were
considerably lower than those on the
control diet, suggesting a possible
improvement in cardiovascular health. Dey
and De (2013) also discovered that adding
0.25 or 0.40% MOLM to broiler diets
resulted in a substantial (P<0.01) decrease
in total cholesterol, triglyceride, LDL
cholesterol, and an increase in HDL
cholesterol in the birds. Makanjuola et al.
(2014) discovered the same results for
MOLM and discovered that the usage of
0.2, 0.4, and 0.6% MOLM had no effect on
serum total protein, albumin, globulin,
blood cholesterol, and LDL-cholesterol had
lower levels in all treatments compared to
control.

Third, the chicks fed on the diet contained
3% MOLM had a significantly increased
glucose than those on the other diets (P<
0.05); however, the chicks fed on the diet
with 5% MOLM had a significantly higher
ALT than the control group (P<0.05).
These studies' findings concur with those of

El Kashef et al. (2017), who discovered
that birds fed a food enriched with 0.40%
MOLM had considerably higher blood
glucose levels than birds in the control
group. But on the other hand, rats' blood
glucose levels fell after receiving Moringa
oleifera aqueous leaf extract, according to
Jaiswal et al. (2009). With all MOLM
levels, blood AST and ALT values dropped.
Since ALT and AST are believed to be
present in the liver, when the liver is
injured, in the blood, it releases these
enzymes (Kaplan et al., 2003).

From the above, it is evident that the
previous effects and modes of action may
be related to the moringa leaves' high
concentrations of polyphenols and antioxidant
vitamins including vitamin C, vitamin E,
and beta-carotene (Kidmose et al. (2006).
Compared to conventional antioxidants like
ascorbic acid, these ingredients improve
their antioxidant activity significantly (Yang
et al. (2006). Additionally, Moringa oleifera
leaves contain simple sugar, vitamin A, iron,
vitamin B1 and B2, and anti-inflammatory
chemicals (Ferreira et al., 2008; Konmy et
al., 2016). These substances support the
body's ability to operate and preserve the
structural stability and overall health of its
tissues.

Economic Efficiency

The findings revealed that the highest
price of starter, LBW, total revenue, and net
revenue were in diet contained 5% MOLM,
followed by 3% MOLM, and the lowest
values were in the control group without
MOLM. Regarding economic efficiency
and relative economic efficiency, the results
found that the highest values were in diet
contained 3% MOLM. Therefore, using
dietary MOLM increased the net revenue
and decreased the feed cost for broilers and
the price for growers. However, the results
showed no effect for MOLM on fixed cost
or price LBW similarly, another study
conducted by Nworgu et al. (2018) found
that the inclusion of Moringa in broiler feed
led to a significant reduction in feed cost
and an improvement in feed efficiency
(Table 9).
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Table 8. Effect of dietary levels of Moringa oleifera leaf meal on the blood biochemical
parameters of broiler chicks

Moringa oleifera leaf meal, (%)

tem Control 29%MOLM 3% MOLM 5%MOLM

Total protein g/dl 3.322+0.24 296°+0.21 293°+0.03 3.19°+0.31
Albumin (g/dl) 1.74*+0.01 1.65°+0.04 169°+0.12 1.55°+0.08
Globulin (g/dl) 1.59+0.24 1.31°+#0.25 124°+0.09 1.64*°+0.23
A/G ratio 0.91°+0.14 0.80*%0.18 0.75°+0.10  1.05+0.10
Total Lipids (mg/dl) 358%+6.75 385°+0.0  363°+113  366%+9.30
Glucose (mg/dl) 207°+3.0 210°+2.33 218%°+233  202°+233
LDL (mg/dl) 103*+0.0 87.3°+00 832°+#0.0 86.5°+6.84
HDL (mg/dl) 86.8°+2.74 853*+1.67 91.2°+230 87.9°+3.81
Total cholesterol (mg/dl)  190°+2.74 173°+167  174°+230 174°+104
ALT (U/l) 16.3°+0.33 17.3*+0.88 15.3°+0.67 18.7°+0.33
AST (U/) 132°+1.79 138%°+13.3  134*%+209 136+ 13.6

a, b, ¢, etc. indicates that the different litters at the same column are statistically different (P<0.05).

Table 9. Effect of dietary levels of Moringa olifera leaf meal (MOLM) levels on the
economic efficiency of growing broiler

Moringa oleifera leaf meal, %

tems Control 2% MOLM 3%MOLM  59%MOLM

Fixed cost (L.E.) 15 15 15 15

Price of kg starter 7.2 8.1 8.9 10
Price of kg grower 13.8 7.9 8.9 10.1

Total feed cost 21 16 18 20
Total cost 35.94 31.09 32.57 35.49
LBW kg. 2.2 2.31 2.52 2.68

Price LBW 28 28 28 28
Total revenue (L.E.) 61.6 64.6 70.45 74.9
Net revenue (L. E.) 25.7 33.5 37.9 39.4
Economic efficiency 71.4 107.8 116.3 111.7

Relative economic efficiency (%) 100 107 108 96

Fixed cost: Bird price and rearing cost, Total revenue: Assuming that the selling price of one kg live body weight
is 28 LE, Net revenue: Total revenue — total cost, Economic efficiency (EEF): Net revenue per unit total cost,
Relative economic efficiency (R.E.F): Relative economic efficiency of the control =100
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Conclusion

In conclusion, using Moringa leaves in
poultry feed has several economic benefits,
including reduced feed cost, improved
productivity, and reduced environmental
impact. Additionally, Moringa can also
improve the health of poultry.
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