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ABSTRACT

This study was conducted at the poultry farm\Abu Ghraib, College of Agricultural Engineering
Sciences, University of Baghdad, for the period from 12-10-2022 to 22-11-2022 lasted for 42 days to
study the effect of individual and synergistic addition of Moringa oleifera seeds and leaves powder to
broiler diets on growth performance. 210 one day old unsexed broiler chicks (Ross-308), randomly
distributed in to seven treatments with three replicates per treatment and 10 chicks per replicate as
follows: T1 (control treatment) without additive, T2: 1% seeds powder, T3: 2% seeds powder, T4: 1%
leaves powder, T5: 2% leaves powder, T6: 0.5% seeds powder + 0.5 leaves powder, T7: 1% seeds
powder + 1% leaves powder. The results indicated a significant superiority (P<0.05) for the T4
treatment in the average live body weight and weight gain compared to control treatment T1 at the
first week, as well as the T1 and T4 outperformed the T3 in the same trait at the fourth week, and the
T4 recorded a significant superiority in the amount of feed consumed compared to control treatment
T1 and T3 at the first week. Also, the T1 and T2, followed by T4, outperformed the rest of the other
treatments in the average of feed consumption at the sixth week, while no significant differences
appeared between all the treatments in the feed conversion throughout the experiment period. Based
on the results of this study, it is concluded that the addition of Moringa seed and leaf powder did not
have a significant effect on cumulative growth performance, and it is considered safe at the levels used.
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INTRODUCTION

The recent studies concerned poultry nutrition
revealed that introducing the medicinal herbs
in poultry diets as feed additives to their
contents of some affective natural substances,
resulted to some significant effects on many
undesirable microorganisms and improved
birds performance as be considered as an
natural antioxidant which enhance  birds
immunity such as artichoke leaves (6) Nigella
sativa seed (32) Lawsonia inermis Leaf (4)
turmeric root (29) Annatto seed powder (7)
cinnamon bark (31) Rosmarinus Officinalis
and Thymus Vulgaris(22). moringa oleifera is
one of these important medicinal herbs as a
natural antioxidant, antimicrobial and anti-
inflammatory in addition to its ability to
activate digestive enzymes in the stomach
(21,23). Studies have indicated that Moringa
leaves and seeds have been successfully used
in poultry feeding to replace soybean meal
(17), and that their use as a source of protein is
receiving attention due to their abundance and
low cost (34,1). Where showed (27,28) that
Moringa leaves are rich in protein, in which
amino acids are similar to those found in
soybeans, as well as essential vitamins and
minerals such as calcium, magnesium,
potassium, sodium, iron, copper, manganese,
zinc, ascorbic acid, beta-carotene, alpha-
tocopherol(8), but they contain a high
percentage of fiber (15,38). Moringa seeds are
characterized by containing effective plant
compounds such as alkaloids, glycosides,
flavonoids, reducing sugars, steroids, saponins
and tannins (2,35) in addition to their high
content of minerals and vitamins (13,18).
(9,39) Studies pointed out that the seeds are
rich sources of antioxidants, and Moringa
seeds oil is a rich source of unsaturated fatty
acids such as oleic acid, which constitutes the
largest proportion of them and saturated fatty
acids such as palmitic, stearic and benic (10).
Flavonoids and alkaloids are the main
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components in seeds that are responsible for
resisting oxidative stress (3,37). The aim of the
present study is to find out the effect of
individually and synergistic addition of
Moringa oleifera seeds and leaves powder to
broiler diets on growth performance.
MATERIALS AND METHODS

Diets and management: A total of 210 one
day old unsex chicks with an average primary
body weight of (41) g/chick, randomly
distributed in to seven experimental treatments
of three replicates per treatment and 10 chicks
per replicate. The treatments were as follows:
T1 (control treatment) basic diet without
additive, T2: 1% seeds powder, T3: 2% seeds
powder, T4: 1% leaves powder, T5: 2% leaves
powder, T6: 0.5% seeds powder + 0.5 leaves
powder, T7: 1% seeds powder + 1% leaves
powder. Chicks were fed on the starter diet
from 1-10 days of age (Tablel), on the growth
diet from 11-22 days of age (Table 2) and on
the Finisher diet from 23-42 days of age
(Table 3). growth traits were studied, including
average live body weight, weight gain, feed
consumption and feed conversion ratio.
Chemical tests of moringa seeds and leaves:
The samples were taken to the laboratories of
the Department of Environment and Water /
Ministry of Science and Technology to
analyze the components of the material as
shown in Table (4). Quantitative detection of
active substances and some amino acids, fatty
acids and vitamins was carried out at the
Department of Environment and Water,
Ministry of Science and Technology Tables (5,
6).

Statistical analysis: The experiment data were
analyzed according to the complete
randomized design to study the effect of
different levels on the studied traits, and the
significant differences between the averages
were compared using the Duncan polynomial
test (12) and used statistical analysis system
(33).
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Table 1. Ingredients and chemical analysis of the starter diet provided from 1-10 days of age

Ingredients% T1 T2 T3 T4 T5 T6 T7
Wheat 28.2 279 28.6 28.4 30 30 29.3
Yellow corn 30 30.3 30.1 29.5 28 28.3 29.1
Soybean Meal 48% Protein 31.7 31 30 31 30.2 30.9 30.2
Protein concentrate @ 5 5 5 5 5 5 5
Sunflower oil 2.7 2.4 1.9 2.7 2.4 2.4 2
Moringa seeds powder 0 1 2 0 0 0.5 1
Moringa leaves powder 0 0 0 1 2 0.5 1
Limestone 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Vitamin and mineral premix @ 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Salt 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Dicalcium phosphate 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Total 100 100 100 100 100 100 100
Chemical Analysis Calculated by NRC (1994) ®
Crude Protein% 23 23.04 23.01 23 23.02 23.05 23.07
Metabolic Energy (kcal/kg ) 3007 3017 3016 3019 3013 3006 3005
Lysine% 1.23 1.20 1.18 1.20 1.19 1.20 1.19
Methionine + Cysteine% 0.86 0.85 0.84 0.85 0.85 0.85 0.85
Calcium% 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Phosphorus % 0.46 0.45 0.45 0.45 0.45 0.45 0.45

T1: control treatment, T2: 1% seeds powder, T3: 2% seeds powder, T4: 1% leaves powder, T5: 2% leaves powder, T6: 0.5%
seeds powder + 0.5% leaves powder, T7: 1% seeds powder + 1% leaves powder.

(1)The protein concentrate (WAFI) type brocon — 5 special w, produced in Holland, each kg contains: 40% crude protein,
5% crude fat , 2.81% crude fiber, 3.14% Ca, 2.50% sodium, 3.88% chloride, 3.85% Lysine, 3.70% Methionine, 4.012%
Methionine+ Cysteine, 2117 Kcal/Kg feed metabolism energy, also includingvitamin A 2000001U, vitamin D3 800001U,
vitamin E 600Mg, vitamin K3 50 mg, vitamin B1 60 mg, vitamin B2 140 mg,vitamin B6 80 mg, vitamin B12 700 mg, folic acid
20 mg, Niacin 800 mg, Butane 2 mg, iron1000 mg, copper 200 mg,manganese1600mg.

(2) The vitamin and mineral mixture of colavita, each kg contains: contains: 5000 U Vitamin A, 600 1U D3,2 mg E, 2mg K3,2
mg B1, 2mg B2,2 mg B6, 5mg B12, 10 mg C, 15mg Niacin, 500 mg folic acid, 4.8 mg calcium, 3.18 mgp, 10 mg copper, 80
mgmanganese,80mg zinc,50mgiron,0.2 mgselenium,0.1mg cobalt,0.5mglodine,100mg antioxidants.

(3) According to the chemical analysis of the mixture according to NRC (1994).

Table 2. Ingredients and chemical analysis of growth diet provided from 11-22 days of age

Ingredients% T1 T2 T3 T4 T5 T6 T7
Wheat 22.6 27.1 29.3 26 28.8 25.5 284
Yellow corn 38 34.1 323 34.9 32 354 32.8
Soybean Meal 48% Protein 28.5 27.3 26.3 27.5 26.6 27.5 26.5
Protein concentrate ) 5 5 5 5 5 5 5
Sunflower oil 3.6 3.2 2.8 34 33 33 3
Moringa seeds powder 0 1 2 0 0 0.5 1
Moringa leaves powder 0 0 0 1 2 0.5 1
Limestone 1.2 1.2 1.2 1.1 1.2 1.2 1.2
Vitamin and mineral premix 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Salt 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Dicalcium phosphate 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Total 100 100 100 100 100 100 100
Chemical Analysis Calculated by NRC (1994) ©
Crude Protein% 21.5 21.5 21.5 21.5 21.5 21.5 21.5
Metabolic Energy (kcal/kg ) 3103 3101 3102 3103 3103 3102 3100
Lysine% 1.14 1.11 1.1 1.11 1.1 1.11 1.1
Methionine + Cysteine%o 0.82 0.82 0.81 0.81 0.81 0.81 0.81
Calcium% 0.88 0.88 0.88 0.85 0.88 0.88 0.88
Phosphorus % 0.44 0.44 0.44 0.44 0.44 0.44 0.44

T1: control treatment, T2: 1% seeds powder, T3: 2% seeds powder, T4: 1% leaves powder, T5: 2% leaves powder, T6: 0.5%
seeds powder + 0.5% leaves powder, T7: 1% seeds powder + 1% leaves powder.

(1)The protein concentrate (WAFI) type brocon — 5 special w, produced in Holland, each kg contains: 40% crude protein,
5% crude fat , 2.81% crude fiber, 3.14% Ca, 2.50% sodium, 3.88% chloride, 3.85% Lysine, 3.70% Methionine, 4.012%
Methionine+ Cysteine, 2117 Kcal/Kg feed metabolism energy, also includingvitamin A 2000001U, vitamin D3 800001U,
vitamin E 600Mg, vitamin K3 50 mg, vitamin B1 60 mg, vitamin B2 140 mg,vitamin B6 80 mg, vitamin B12 700 mg, folic acid
20 mg, Niacin 800 mg, Butane 2 mg, iron1000 mg, copper 200 mg,manganese1600mg.

(2) The vitamin and mineral mixture of colavita, each kg contains: contains: 5000 IU Vitamin A, 600 IU D3,2 mg E, 2mg K3,2
mg B1, 2mg B2,2 mg B6, 5mg B12, 10 mg C, 15mg Niacin, 500 mg folic acid, 4.8 mg calcium, 3.18 mgp, 10 mg copper, 80
mgmanganese,80mg zinc,50mgiron,0.2 mgselenium,0.1mg cobalt,0.5mglodine,100mg antioxidants.

(3) According to the chemical analysis of the mixture according to NRC (1994).
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Table 3. Ingredients and chemical analysis of the Finisher diet provided from 23-42 days of

age

Ingredients% T1 T2 T3 T4 T5 T6 T7
Wheat 23 225 225 20.7 20.5 24.2 24.1
Yellow corn 40.8 41.6 42 43 43.1 39.8 40.1
Soybean Meal 48% Protein 24.8 24 23.1 24.2 235 23.9 23.1

Protein concentrate @ 5 5 5 5 5 5 5
Sunflower oil 4.5 4 35 4.2 4 4.2 3.8

Moringa seeds powder 0 1 2 0 0 0.5 1

Moringa leaves powder 0 0 1 2 0.5 1
Limestone 0.9 0.9 0.9 0.9 0.9 0.9 0.9

Vitamin and mineral premix @ 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Salt 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Dicalcium phosphate 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Total 100 100 100 100 100 100 100

Chemical Analysis Calculated by NRC (1994) ®

Crude Protein% 20.01 20.02 20 20 20 20 20
Metabolic Energy (kcal/kg ) 3200 3200 3200 3201 3203 3202 3200
Lysine% 1.05 1.03 1.00 1.03 1.01 1.02 1.00
Methionine + Cysteine% 0.78 0.77 0.76 0.77 0.76 0.77 0.76
Calcium% 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Phosphorus% 0.42 0.42 0.41 0.42 0.41 0.42 0.41

T1: control treatment, T2: 1% seeds powder, T3: 2% seeds powder, T4: 1% leaves powder, T5: 2% leaves powder, T6: 0.5%
seeds powder + 0.5% leaves powder, T7: 1% seeds powder + 1% leaves powder.

(1)The protein concentrate (WAFI) type brocon — 5 special w, produced in Holland, each kg contains: 40% crude protein,
5% crude fat , 2.81% crude fiber, 3.14% Ca, 2.50% sodium, 3.88% chloride, 3.85% Lysine, 3.70% Methionine, 4.012%
Methionine+ Cysteine, 2117 Kcal/Kg feed metabolism energy, also includingvitamin A 2000001U, vitamin D3 800001U,
vitamin E 600Mg, vitamin K3 50 mg, vitamin B1 60 mg, vitamin B2 140 mg,vitamin B6 80 mg, vitamin B12 700 mg, folic acid
20 mg, Niacin 800 mg, Butane 2 mg, iron1000 mg, copper 200 mg,manganese1600mg.

(2) The vitamin and mineral mixture of colavita, each kg contains: contains: 5000 IU Vitamin A, 600 IU D3,2 mg E, 2mg K3,2
mg B1, 2mg B2,2 mg B6, 5mg B12, 10 mg C, 15mg Niacin, 500 mg folic acid, 4.8 mg calcium, 3.18 mgp, 10 mg copper, 80
mgmanganese,80mg zinc,50mgiron,0.2 mgselenium,0.1mg cobalt,0.5mglodine,100mg antioxidants.

(3) According to the chemical analysis of the mixture according to NRC (1994).

Table 4. Chemical analysis of Moringa seeds and leaves

Ingredients % Leaves Seeds
Dry matter 96.56 96.78
Moisture 3.44 3.22
Crude Protein 35.06 38.15
Fats 8.74 30.37
Crude Fiber 3.05 2.88
Ash 6.24 4.15
Carbohydrates 43.47 21.23
Calcium 0.065 0.015
Phosphorus 0.24 0.04
Metabolic Energy (kcal/kg ) 4033 5330
Table 5. Estimation of the total content of active groups in Moringa seeds and leaves
Active groups Concentration
Leaves Seeds
Total flavonoids (mg / gm) 41.25 44.15
Total phenol (mg / gm) 75.49 85.59
Total alkaloid % 12.56 9.44
Total Tannin % 3.25 5.11
Total Saponin % 2.19 1.88
Active compounds Concentration (ppm)
Gallic acid 41.05 54.89
Ferulic acid 16.89 31.25
Chlorogenic acid 20.45 35.69
Caffeic acid 15.59 22.58
Qurcetine 20.89 37.49
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Table 6. Fatty and amino acids and vitamins in Moringa seeds and leaves

. Concentration%
Fatty acids Leaves Seeds
Oleic 8.11 18.55
Palmatic 10.15 5.14
Stearic 1.46 2.46
Lenolinic 0.46 0.66
Linolic 14.55 22.58
Amino acids Concentration (ppm)

Lysine 6.25 22.5
Methionine 12.05 41.25

Vetamins Concentration (mg /100 gm)
Vit C 35.25 41.25
Vit E 12.58 22.05
Vit A 8.25 12.30

RESULTS AND DISCUSSION

Table (7) shows the effect of adding Moringa
seeds and leaves powder individually and
synergistically to broiler diets on the average
live body weight, as these results indicate that
some significant differences (P<0.05) between
the treatments of the experiment at the first
and fourth weeks. The average living body
weight of the fourth treatment birds (1%
Moringa leaves powder) was significantly
superior to the control treatment T1 and the
addition treatments T2, T6, T7 (1% Moringa
seeds powder, 0.5% seeds powder + 0.5%
leaves powder, 1% seeds powder + 1% leaves
powder) respectively, while T3 and T5 (2%
seeds powder, 2% Moringa leaves powder)
respectively did not differ significantly, which
did not differ significantly with the treatments
mentioned above. T4 in addition to the control
treatment significantly (P<0.05) at the fourth
week outperformed T3 only, which included
2% of Moringa seeds powder and did not
differ significantly with the rest of the addition
treatments. In the second, third, fifth and sixth
weeks, no significant differences were
recorded between all the experiment
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treatments. It is noted from Table (8) the
presence of statistically significant differences
in the average of weight gain at the first week,
where the birds of treatment T4 recorded a
significant  superiority (P<0.05) on the
treatment of control and the treatments of
addition T2, T6 and T7, which did not differ
significantly with the treatments of addition T3
and T5, and did not record the treatments T1,
T2, T3, T6 and T7 significant differences
among themselves in this productive
characteristic at the same week. It is also noted
that a significant superiority (P<0.05) for the
group of birds of the control treatment and
treatment T4 at the fourth week on the group
of birds of treatment T3 did not differ
significantly with the treatments T2, T5, T6
and T7, and no significant differences were
recorded between the treatments T2, T3, T5,
T6 and T7 in the same week. While the
significant  differences between all the
treatments of the experiment disappeared at
the weeks of the second experiment, third,
fifth, sixth and when calculating the
cumulative weight gains.
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Table 7. Effect of individually and synergistic addition of Moringa seeds and leaves powder for diet on Average live body weight (g/bird) of
broiler (Mean + Standard error)

Average live body weight (g/bird) weekly

Treatments 1 2 3 4 5 6
T1 116.66 + 0.72° 319.17 +9.13 704.17 + 18.67 1165.17 + 11.89% 1736.33 £ 48.63 2445.00 + 61.36
T2 116.83 + 0.83° 308.67 + 5.58 687.50 + 3.51 1128.00 + 8.23% 1731.17 £12.39 2452.00 + 7.76
T3 120.00 + 2.88% 303.67 + 18.09 677.33 £ 16.11 1086.83 + 28.06" 1626.67 £ 51.66 2352.00 +59.01
T4 122.66 + 1.20° 315.83 + 9.67 705.83 + 14.18 1158.33 + 28.19% 1750.83 + 40.49 2414.67 +58.77
T5 122.00 + 0.50% 315.67 +5.13 694.67 + 3.16 1143.67 + 14.62% 1741.83 + 35.89 2515.33 + 20.98
T6 116.83 + 1.92° 307.33+12.69 691.83 + 12.84 1128.50 + 10.25% 1747.67 £ 29 2444.33 + 43.80
T7 116.50 + 2.46° 305.17 + 18.24 678.33 + 26.13 1124.50 + 39.52% 1692.33 £ 47.97 2382.00 + 79.21

Sign. level * N.S N.S * N.S N.S

T1: control treatment, T2: 1% seeds powder, T3: 2% seeds powder, T4: 1% leaves powder, T5: 2% leaves powder, T6: 0.5% seeds powder + 0.5% leaves powder, T7: 1%
seeds powder + 1% leaves powder.

Different lowercase letters indicate significant differences between the treatments.
* Significant differences at the probability level of 0.05.
N.S: Non-significant.
Table 8. Effect of individual and synergistic addition of Moringa seeds and leaves powder for diets on Average weight gain (g/bird) of broiler
(Mean £ Standard error)

Average weight gain (g/bird) weekly

Treatments 1 2 3 4 5 6 Cumulative weight
gain (0-6) week
T1 75.66 + 0.72° 202.50 +9.71 385.00 + 16.37 461.00 + 9.29° 571.17 + 38.62 708.67 + 21.89 2404.00 + 61.36
T2 75.83 +0.83" 191.83 +5.23 378.83+2.12 440.50 + 5.61%° 603.17 £ 8.21 721.00 + 14.93 2411.17 £7.53
T3 79.00 + 2.88% 183.67 + 20.97 373.67£9.31 409.50 + 12.45° 539.83 + 73.90 725.50 + 95.68 2311.17 £ 58.92
T4 81.66 + 1.20° 193.17 +10.21 390.00 +11.98 452.50 + 14.63° 592.50 + 17.76 663.83 + 34.43 2373.67 £ 58.77
T5 81.00 £ 0.50° 193.67 + 4.63 379.00 + 2.46 449.00 + 12.93% 598.17 + 21.36 774.00 + 24 2474.83 + 20.98
T6 75.83 +1.92° 190.50 + 12.29 384.50 + 4.53 436.67 + 16.26% 619.17 + 35.78 696.67 + 61.21 2403.33 £ 43.80
T7 75.50 + 2.46" 188.67 + 20.42 373.17+£10.24 446.17 + 13.41% 567.83 + 8.45 689.67 + 32.49 2341.00 £ 79.21
Sign. level * N.S N.S * N.S N.S N.S

T1: control treatment, T2: 1% seeds powder, T3: 2% seeds powder, T4: 1% leaves powder, T5: 2% leaves powder, T6: 0.5% seeds powder + 0.5% leaves powder, T7: 1%

seeds powder + 1% leaves powder.

Different lowercase letters indicate significant differences between the treatments.
* Significant differences at the probability level of 0.05.
N.S: Non-significant.
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While the results of Table (9) indicate that
there were no significant differences between
all the experimental treatments in the average
of feed consumption for the period of 2-5
weeks of the experiment, as well as in the
average cumulative feed consumption for the
period of 0-6 weeks except for the first week
as the treatment of adding Moringa leaves
powder by 1% recorded the highest average of
feed consumption at a significant level
(P<0.05) compared to the control treatment
and the treatment of adding Moringa seeds
powder by 2% (T3), while it did not differ
significantly with the rest of the addition
treatments (T2, T5, T6, T7). At the sixth week,
a significant superiority (P<0.05) was
observed in the amount of feed consumed for
the control treatment and T2, followed by T4,
which did not differ significantly with T3, T6
and T7. The results of the statistical analysis of
Table (10), which included the effect of adding
Moringa seeds and leaves powder individually
and synergistically to broiler diets throughout
the experiment period (0-42) days in the feed
conversion showed that no significant
differences appeared between all treatments. It
is noted from the review of the results of the
growth performance that there was an
improvement in the average of live body
weight and weight gain in favor of Moringa
leaves powder treatments in the first and
fuorth weeks compared to the seeds powder
treatments of the same plant. This
improvement may be attributed to the group of
important nutrients and active compounds
contained in the leaves of the Moringa plant
used in our current study (Table 4, 5, 6) as it
has a high content of protein with high
biological value due to the presence of the two
essential amino acids methionine, which has
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an active role in synthesisi various body
tissues, which leads to increasing body weight
and improving growth (20) and lysine, which
is important in the growth of skeletal muscles
(19). As well as its content of essential
unsaturated fatty acids such as linoleic and
linolenic acids (16), which work to increase
digestion and absorption of nutrients, as these
acids improve the secretions of the
gastrointestinal tract and reduce the number of
pathogenic  bacteria and prevent their
adherence to the intestinal wall, which
enhances the bird's immunity and thus
improves growth  performance (36,10).
Through the chemical analysis of Moringa
leaves and seeds (Table 5) that were added to
the broiler diets used in this study, we note that
there is a combination of important vitamins
such as vitamin C and E and vitamin A. Where
vitamins C and E are natural antioxidants that
protect the body from the occurrence of
oxidative stress resulting from the speed of
metabolism and rapid growth, which is offset
by weak immunity and then the body's
inability to resist diseases(26), and effective
aggregates (Table 6) such as flavonoids,
phenols, alkaloids, tannins and saponins
contribute  to  improving the growth
performance of birds, (40) explained the role
of polyphenols as antioxidants in removing
free radicals and protecting the body from the
damage they cause to the body's cells. (11)
also indicated the importance of chlorogenic
acid as an important antioxidant in the lining
layer of the intestine from damage and thus
enhance the health and performance of the
small intestine, which increases the process of
absorption of nutrients, which in turn is
reflected in the growth performance and then
on the qualities of the carcass.
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Table 9. Effect of individual and synergistic addition of Moringa seeds and Leaves powder for diets on the Average of feed consumption
(g/bird) for broiler (Mean + standard error)

Average feed consumption (g/bird) weekly

Treatments

T1
T2
T3
T4
T5
T6
T7
Sign. level

1

96.50 + 3.27*
104.50 + 3.17%°
96.16 + 2.45°
111.33+3.17%
106.50 + 2.59%
102.33 + 4.04%°
102.83 + 2.04%°

*

2

268.50 + 10.75
262.00 +9.25
264.50 +9.12
283.83+4.17
269.00 + 10.11
270.90 +7.23
261.00 + 17.40
N.S

3

552.33 +42.58
519.00 + 12.77
548.50 + 20.20
561.33 +5.34
572.33 +20.34
545.77 +16.28
536.33 + 36.18
N.S

4

709.00 +19.18
695.00 + 8.15
705.17 +16.94
703.50 + 15.89
711.17 + 8.62
685.00 + 4.64
697.83 + 31.62
N.S

5

944.83 + 12.60
940.67 + 11.74
884.17 + 36.92
949.33 + 20.38
942.17+18.71
921.67 +11.41
956.67 + 51.73
N.S

Cumulative feed consumption

6 (0-6) week
1097.50 + 38.67° 3668.67 + 67.99
1086.83 + 33.60° 3608.00 + 47.23
893.17 + 26.64™ 3391.67 £+ 31.67
1046.17 + 50.26% 3655.50 + 74.74
859.00 + 25.13° 3460.17 + 24.82
896.83 + 46.79" 3422.50 + 32.57
992.33 + 45.64%° 3547.00 + 87.50

* N.S

T1: control treatment, T2: 1% seeds powder, T3: 2% seeds powder, T4: 1% leaves powder, T5: 2% leaves powder, T6: 0.5% seeds powder + 0.5% leaves powder, T7: 1% seeds powder +

1% leaves powder.

Different lowercase letters indicate significant differences between the treatments.
* Significant differences at the probability level of 0.05.

N.S: Non-significant.

Table 10. Effect of individual and Synergistic addition of Moringa seeds and leaves powder for diets on the feed conversion ratio for
Broiler (Mean + standard error).

Feed conversion ratio (g feed / g weight gain) weekly

Treatments

T1
T2
T3
T4
T5
T6
T7

Sign. Level

1

1.27 £ 0.05
1.37 +0.04
1.21 +0.05
1.35+0.04
1.31 +0.03
1.34 + 0.06
1.37 £0.03

N.S

2

1.32+0.01
1.36 +0.01
147 +0.13
1.47 +£0.07
1.39 +0.06
1.42 +0.05
1.39 £ 0.05

N.S

3

1.44 +0.16
1.36 +0.02
1.46 +0.05
1.44 +0.03
1.51 +0.05
1.41 +0.03
1.43 +£0.08

N.S

4

1.54 + 0.06
1.57 +0.03
1.72 +0.08
1.55+0.03
1.58 +0.06
1.57 +0.05
1.56 £ 0.02

N.S

5

1.67+0.14
1.56 +0.03
1.70 +0.27
1.60 £ 0.01
1.57 +0.05
1.49 +0.09
1.68 £ 0.06

N.S

Cumulative feed

6 Conversion
(0-6) week

1.54 +0.04 1.52 £ 0.05
1.50 + 0.04 149+0.12
1.28 £0.20 1.46 £ 0.04
1.58 +0.12 1.53 £0.03
1.11 +£0.04 1.39+0.14
1.32+0.18 1.41+0.03
1.45+0.20 1.51+0.04

N.S N.S

T1: control treatment, T2: 1% seeds powder, T3: 2% seeds powder, T4: 1% leaves powder, T5: 2% leaves powder, T6: 0.5% seeds powder + 0.5% leaves powder,

T7: 1% seeds powder + 1% leaves powder.
N.S: Non-significant.

1626




Iraqgi Journal of Agricultural Sciences —2025:56(5):1619-1629

Al-Khafaji & Al-Hammed

Also, with observed (24) of the absence of
significant differences between the treatment
of control and the treatments of adding
Moringa leaves powder in all productive
qualities. Although Moringa seeds contain the
important nutrients and antioxidants,we did
not notice a significant superiority of the seeds
powder addition treatments in the productive
qualities compared to the control treatment and
addition treatments. The reason may be
attributed to the content of the seeds at a high
level of caffeic acid, which is characterized by
its bitter taste, which may reduce the
palatability of the feed material and thus affect
the amount of feed consumed, which is
reflected in the feed conversion as the level of
seeds in the diet (T3). This is consistent with
(5) when adding Moringa seeds at different
levels to broiler diets, he noticed a decrease in
the average of feed consumption and feed
conversion, and this was explained by the poor
acceptance of diets based on moringa seeds
powder with an increase in its levels in the diet
by birds due to its unpalatable taste. Also,
noted (14) a significant decrease in the weight
gain of birds that fed on diet that included 2%
of Moringa seeds and attributed this to the
possibility of the presence of phytate, which is
an anti-nutritional agent has been reinforced
by what he indicated (25) that the kernel of
Moringa oleifera seeds contain high levels of
phytate compared to the rest of the other parts
of the plant.

CONCLUSION

Based on the results of this study, it is
concluded that the addition of Moringa seed
and leaf powder did not have a significant
effect on cumulative growth performance, and
it is considered safe at the levels used.
CONFLICT OF INTEREST

The authors declare that they have no conflicts
of interest.

DECLARATION OF FUND

The authors declare that they have not
received a fund.

REFERENCES

1. Abdel Wahab, O. A. F., H. M. Sobhy, A. M.
M. Badr and A. A. Ghazalah. 2020. Effect of
Moringa  oleifera  seeds powder on
performance and immunity of broiler chicks.
AIMS Agriculture and Food., 5(4):896-910
https://doi.org/10.3934/agrfood.2020.4.896

1627

2. Abdelwanis, F. M., H.S. Abdelaty and
S.A. Saleh.2024. Exploring the multifaceted
uses of Moringa oleifera: nutritional, industrial
and agricultural  innovations in  Egypt.
Discover Food 4:146.
https://doi.org/10.1007/s44187-024-00221-5
3. Abdulkarim, S. M., K. Long, O. M. Lai,
S. K. S. Muhammad and H. M. Ghazali. 2005.
Some physico-chemical properties of Moringa
oleifera seed oil extracted using solvent and
aqueous enzymatic methods. Food Chem.,93
(2): 253-263.
https://doi.org/10.1016/j.foodchem.2004.09.02
3

4. Adedeji, O. S., P. O. Adeniran, S. A. Jimoh,
N. B. Olajire, O. O. Ogunfuwa and A. Afosi.
2019. Effect of Lawsonia inermis Leaf meal
on performance and blood profile of broiler
chicken at starter and finisher phase. Asian J.
Res. Anim. Vet. Sci., 2(4): 331-341.
https://doi.org/10.9734/ajravs/2019/v2i491

5. Afolayan M., M. M. lliya, G. S. Bawa and
L. Alayande. 2020. Performance of broiler
chickens fed graded dietary inclusion levels of
moringa (Moringa oleifera) seed cake. Nig. J.
Anim. Prod., 47(2):107 — 114.
https://doi.org/10.51791/njap.v47i2.108

6. Al- Masari A. I. and H. Q. Al-Himdany.
2022. Effect of adding artichoke leaves extract
powder (Cynarascolymus L.) to the diet on the
productive performance of broilers. Iraqi
J. Agric. Sci.,53(1):9-15.
https://doi.org/10.36103/ijas.v53i1.1500

7. Al-Masoudi, Z. A. and F. R. A. Al-
Kafaji.2023. Effect of adding annatto seed
powder (Bixa orellana) and astaxanthin to the
diet in some physiological traits of broiler
(Ross-308). I0OP Conf. Ser. Earth Environ.
Sci. 1213(1):012080.
https://doi.org/10.1088/1755-
1315/1213/1/012080

8. Amad, A. A. and J. Zentek.2022. Moringa
(M. oleifera) Leaf meal in diets for broilers
and laying hens: A Review. J. Agric.
Sci.,14(10):12-12.
https://doi.org/10.5539/jas.v14n10p12

9. Asma, S., A. Farooq, M. Maleeha and F.
Ammara. 2005. antioxidant activity of
different solvent extracts of Moringa oleifera
leaves under accelerated storage of sunflower
oil. Asian J. Plant Sci., 4(6):630-635.
https://doi.org/10.3923/ajps.2005.630.635



https://www.researchgate.net/journal/AIMS-Agriculture-and-Food-2471-2086?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.3934/agrfood.2020.4.896
https://doi.org/10.1007/s44187-024-00221-5
https://doi.org/10.1016/j.foodchem.2004.09.023
https://doi.org/10.1016/j.foodchem.2004.09.023
https://doi.org/10.9734/ajravs/2019/v2i491
https://doi.org/10.51791/njap.v47i2.108
https://doi.org/10.36103/ijas.v53i1.1500
https://www.researchgate.net/scientific-contributions/Zakariya-Abd-Al-Ameer-Al-Masoudi-2249479371?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/scientific-contributions/Fadhil-Rasool-Abbas-Al-Kafaji-2257725593?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/scientific-contributions/Fadhil-Rasool-Abbas-Al-Kafaji-2257725593?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/IOP-Conference-Series-Earth-and-Environmental-Science-1755-1315?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/IOP-Conference-Series-Earth-and-Environmental-Science-1755-1315?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.1088/1755-1315/1213/1/012080
http://dx.doi.org/10.1088/1755-1315/1213/1/012080
https://www.researchgate.net/journal/Journal-of-Agricultural-Science-1916-9760?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Journal-of-Agricultural-Science-1916-9760?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.5539/jas.v14n10p12
https://www.researchgate.net/journal/Asian-Journal-of-Plant-Sciences-1812-5697
http://dx.doi.org/10.3923/ajps.2005.630.635

Iraqgi Journal of Agricultural Sciences —2025:56(5):1619-1629

Al-Khafaji & Al-Hammed

10. Cherian, G.  2015. Nutrition and
metabolism in poultry: Role of lipids in early
diet. J. Anim. Sci. Bio., 6, 28.
https://doi.org/10.1186/s40104-015-0029-9
11. Do, M. H.,H. H. L. Lee, Y. Kim, H. B.
Lee, E. Lee, J. H. Park and H. Y. Park. 2021.
Corchorus olitorius L. ameliorates alcoholic
liver disease by regulating gut-liver axis. J. F.
F.,85:104648.
http://dx.doi.org/10.1016/j.jff.2021.104648
12. Duncan, D. B. 1955. Multiple range test
and  F-test. Biometrics,  11:1-  42.
https://doi.org/10.2307/3001478

13. Egbu, C. F., A. Mulaudzi, L. E. Motsei
and C. M. Mnisi.2024. Moringa
oleifera products as  nutraceuticals  for
sustainable poultry production. Agric. Food
Secur.13,54.
https://doi.org/10.1186/s40066-024-00508-x
14. Elbushra, B. F. I., M. Elmahdi and H. E.
Hassan. 2019. Effect of dietary moringa
(Moringa oleifera) seeds inclusion on
performance of broiler chickens. Egyptian J.
Nut. Feeds 22(2):157-166.
http://dx.doi.org/10.21608/ejnf.2019.103470
15. Fasuyi, A. O., F. A. S. Dairo and A.O.
Adeniji. 2008. Tropical vegetable
(Amaranthus cruentus) leaf meal as alternative
protein supplement in broiler starter diets:
bionutrional evaluation. J. Cent. Europ. Agric.,
9(1): 23-24.
https://doi.org/10.3923/ijar.2007.976.986

16. Gaad, A. H., G. S. Barham, A. H. Shah
and G. A. Mughal.2016. Effect of Linoleic
Acid Supplementation on Growth of Broiler.
IOSR J. Agric. Vet. Sci., 09(08):77-80.
https://doi.org/10.9790/2380-0908017780

17. Gadzirayi, C. T., B. Masamha, J. F.
Mupangwa and S. Washaya.2012.
Performance of broiler chickens fed on mature
Moringa oleifera leaf meal as a protein
supplement to soybean meal, Int. J. Poult. Sci.,
11 (1): 5-10.
https://doi.org/10.3923/ijps.2012.5.10

18. Gopalakrishnan, L., K. Doriya and D.S.
Kumar. 2016. Moringa oleifera: a review on

nutritive  importance and its medicinal
application. Food Sci. Hum. Wellness,
5:49-56.

https://doi.org/10.1016/j.fshw.2016.04.001
19. Jespersen, J. C., S. Richert, J. C. P.
Dorigam, M. L. Oelschlager and R. N. Dilger.

1628

2021. Effects of lysine biomass
supplementation on growth performance and
clinical indicators in broiler chickens. Poult.
Sci., 100(3): 100971.
https://doi.org/10.1016/j.ps}.2020.12.068

20. Kalbande, V. H., K. Ravikanth, S. Maini,
and D. S. Rekhe. 2009. Methionine
supplementation options in poultry. Int. J.
Poult. Sci., 8: 588-591.
https://doi.org/10.3923/ijps.2009.588.591

21. Khan, R.U., A. Khan, S. Naz, Q. Ullah, V.
Laudadio, V. Tufarelli, and, M. Ragni. 2021.
potential applications of Moringa oleifera in
poultry health and production as alternative to
antibiotics: A Review. Antibiotics, 10: 1540.
https://doi.org/10.3390/antibiotics10121540
22. Lahlou R. A., M. Bounechada, A.
Mohammedi, L. R. Silva and G. Alves. 2021.
Dietary use of Rosmarinus officinalis and
Thymus vulgaris as anticoccidial alternatives
in Poult. Anim. Feed Sci. Technol.,
273,114826.
https://doi.org/10.1016/j.anifeedsci.2021.1148
26

23. Lata, M. and B.C. Mondal.2024. Moringa
oleifera leaf meal: A sustainable approach for
poultry production: A Review. Arch. Curr.
Res. Int., 24(11) 176-185.
https://doi.org/10.9734/acri/2024/v24i11959
24. Macambira, G. M., C. B. V. Rabello, M. I.
V. Navarro, C. C. Lopes, E. C. Lopes, , G. R.
Nascimento, H. S. H. Oliveira and J. C. R.
Silva. 2022. Effects of Moringa oleifera leaf
meal on performance and carcass yield of
broilers. R. Bras. Zootec. 51:€20210203.
https://doi.org/10.37496/rbz5120210203

25. Makkar, H. P. S. and K. Becker. 1997.
Nutrients and anti-quality factors in different
morphological parts of Moringa oleifera tree.
J. Agric. Sci., 128: 211-322.
https://doi.org/10.1017/S0021859697004292
26. Mbikay, M.2012. Therapeutic Potential
of Moringa  oleiferaleaves in  chronic
hyperglycemia and dyslipidemia: A Review.
Front. Pharmacol., 3, 24.
https://doi.org/10.3389/fphar.2012.00024

27. Melesse A., H. Steingass, J. Boguhn, M.
Schollenberger and M. Rodehutscord. 2012.
Altitudinal and seasonal variations in
nutritional composition of leaf and green pod
fractions of Moringa stenopetala and Moringa
oleifera. Agrofor. Sys., 86(3): 505-518.



https://doi.org/10.1186/s40104-015-0029-9
http://dx.doi.org/10.1016/j.jff.2021.104648
https://doi.org/10.2307/3001478
https://agricultureandfoodsecurity.biomedcentral.com/articles/10.1186/s40066-024-00508-x#auth-Chidozie_Freedom-Egbu-Aff1-Aff2
https://agricultureandfoodsecurity.biomedcentral.com/articles/10.1186/s40066-024-00508-x#auth-Lebogang_Ezra-Motsei-Aff1-Aff2
https://doi.org/10.1186/s40066-024-00508-x
http://dx.doi.org/10.21608/ejnf.2019.103470
http://dx.doi.org/10.3923/ijar.2007.976.986
https://www.researchgate.net/scientific-contributions/Ali-Hassan-Gaad-2114214558?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Ghulam-Barham-2?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/scientific-contributions/Gulfam-Ali-Mughal-2059154906?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/IOSR-Journal-of-Agriculture-and-Veterinary-Science-2319-2380?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.9790/2380-0908017780
https://www.researchgate.net/profile/Christopher-Gadzirayi?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Blessing-Masamha?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/John-Fisher-Mupangwa?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/John-Fisher-Mupangwa?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Soul-Washaya?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.3923/ijps.2012.5.10
https://www.sciencedirect.com/journal/food-science-and-human-wellness
https://doi.org/10.1016/j.fshw.2016.04.001
https://doi.org/10.1016/j.psj.2020.12.068
http://dx.doi.org/10.3923/ijps.2009.588.591
https://doi.org/10.3390/antibiotics10121540
https://www.researchgate.net/profile/Radhia-Aitfella-Lahlou?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Mustapha-Bounechada?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Arezki-Mohammedi?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Arezki-Mohammedi?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Luis-Silva-23?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.sciencedirect.com/author/57192643826/gilberto-l-alves
https://doi.org/10.1016/j.anifeedsci.2021.114826
https://doi.org/10.1016/j.anifeedsci.2021.114826
https://doi.org/10.9734/acri/2024/v24i11959
http://dx.doi.org/10.37496/rbz5120210203
http://dx.doi.org/10.1017/S0021859697004292
https://pubmed.ncbi.nlm.nih.gov/?term=%22Mbikay%20M%22%5BAuthor%5D
https://doi.org/10.3389/fphar.2012.00024

Iraqgi Journal of Agricultural Sciences —2025:56(5):1619-1629

Al-Khafaji & Al-Hammed

https://doi.org/10.1007/s10457-012-9514-8
28. Melesse, A., M. Bulang and H. Kluth.
2009. Evaluating the nutritive values and in
vitro degradability characteristics of leaves,
seeds and seed pods from Moringa
stenopetala. J. Sci. Food Agric., 89 (2): 281-
287.

https://doi.org/10.1002/jsfa.3439

29. Muhammad, A. H. and A. S. Al-Hassani.,
2022. Effect different levels of turmeric root
powder to diet on some traits of broiler
exposed to heat stress. Iragi J. Agric. Sci.,
53(4):950- 957.
https://doi.org/10.36103/ijas.v53i4.1607

30. National Research Council (NRC). 1994.
Nutrient Requirements of Poultry. 14th
National Acad. Press, Washington, D.C., USA.
31. Qaid, M. M., S. I. Al-Mufarrej, M. M.
Azzam, M. A. Al-Garadi, A. H. Alghtani, A.
A. Al-abdullatif, E. O. Hussein, and G. M.
Suliman., 2022. Dietary cinnamon bark affects
growth performance, carcass characteristics,
and breast meat quality in broiler infected with
Eimeria tenella oocysts. Animals, 12 (2) 166.
https://doi.org/10.3390/ani12020166

32. Rahman, M. and S. J. Kim., 2016. Effects
of dietary Nigella sativa seed supplementation
on broiler productive performance, oxidative
status and qualitative characteristics of thighs
meat. Italian. J. Anim. Sci.,15(2):241-247.
https://doi.org/10.1080/1828051X.2016.11599
25

33. SAS., 2012. Statistical Analysis System,
User's Guide. Statistical. Version 9.1th ed.
SAS. Inst. Inc. Cary. N.C. USA.

34. Su, B and X. Chen. 2020. Current Status
and Potential of Moringa oleifera Leaf as an
Alternative Protein Source for Animal Feeds.
Front. Vet. Sci. 7:53.
https://doi.org/10.3389/fvets.2020.00053

1629

35. Sugiharto, S. and N. M. Toana., 2021. The
effect of Kelor (Moringa oleifera) seed meal
on productive performance, carcass traits, and
meat cholesterol of broiler chickens. IOP
Conf. Ser.: Earth Environ.
Sci..,788(1):012043.
https://doi.org/10.1088/1755-
1315/788/1/012043

36. Swiatkiewicz, S., Arczewska-Wlosek, A.
and D. Jozefiak. 2015. The relationship
between dietary fat sources and immune
response in poultry and pigs: An updated
review. Livest. Sci., 180, 237-246.
https://doi.org/10.1016/j.livsci.2015.07.017
37. Tan, Z.,B. Halter,D. Liu,E. R.
Gilbertand M. A. Cline., 2022. Dietary
flavonoids as modulators of lipid metabolism
in poultry. Front. Physiol., 13:863860.
https://doi.org/10.3389/fphys.2022.863860
38. TeixeiraE. M. B., M. R. B. Carvalho, V.
A. Neves, M. A. Silva and L. Arantes-Pereira.,
2014. Chemical characteristics and
fractionation of proteins  from Moringa
oleifera lam. leaves. Food Chem.,147: 51-54.
https://doi.org/10.1016/j.foodchem.2013.09.13
5

39. Unuigbe, C. A., Okeri H. A., Erharuyi O.,
Oghenero E.E. and D.A. Obamedo., 2014.
Phytochemical and antioxidant evaluation
of Moringa oleifera (Moringaceae) leaf and
seed. J. Pharm. Bioresour, 11(2) 51-57.
https://doi.org/ 10.4314/jpb.v11i2.4

40. Yakoub, A. R. B., O.Abdehedi,
M. Jridi, W. Elfalleh, M. Nasri

and A. Ferchichi., 2018. Flavonoids, phenols,
antioxidant, and antimicrobial activities in
various extracts from Tossa jute leave
(Corchorus olitorus L.). Ind. Crops Prod.,
118:206-213.
https://doi.org/10.1016/j.indcrop.2018.03.047



http://dx.doi.org/10.1007/s10457-012-9514-8
http://dx.doi.org/10.1002/jsfa.3439
https://doi.org/10.36103/ijas.v53i4.1607
https://doi.org/10.3390/ani12020166
https://doi.org/10.1080/1828051X.2016.1159925
https://doi.org/10.1080/1828051X.2016.1159925
https://doi.org/10.3389/fvets.2020.00053
http://dx.doi.org/10.1088/1755-1315/788/1/012043
http://dx.doi.org/10.1088/1755-1315/788/1/012043
https://doi.org/10.1016/j.livsci.2015.07.017
https://pubmed.ncbi.nlm.nih.gov/?term=%22Tan%20Z%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Halter%20B%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Liu%20D%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Gilbert%20ER%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Gilbert%20ER%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Cline%20MA%22%5BAuthor%5D
https://doi.org/10.3389/fphys.2022.863860
https://pubmed.ncbi.nlm.nih.gov/?term=Teixeira+EM&cauthor_id=24206684
https://pubmed.ncbi.nlm.nih.gov/?term=Carvalho+MR&cauthor_id=24206684
https://pubmed.ncbi.nlm.nih.gov/?term=Neves+VA&cauthor_id=24206684
https://pubmed.ncbi.nlm.nih.gov/?term=Neves+VA&cauthor_id=24206684
https://pubmed.ncbi.nlm.nih.gov/?term=Silva+MA&cauthor_id=24206684
https://pubmed.ncbi.nlm.nih.gov/?term=Arantes-Pereira+L&cauthor_id=24206684
https://doi.org/10.1016/j.foodchem.2013.09.135
https://doi.org/10.1016/j.foodchem.2013.09.135
https://doi.org/10.4314/jpb.v11i2.4
https://www.sciencedirect.com/author/7004607719/moncef-nasri
https://www.sciencedirect.com/journal/industrial-crops-and-products
https://doi.org/10.1016/j.indcrop.2018.03.047

