
Acta Scientific  Veterinary Sciences (ISSN: 2582-3183)

     Volume 5 Issue 12 December 2023

Effects of The Inclusion of Moringa oleifera (Seed and Leaves) on Low Crude Protein Diets Affect 
the Productive Performance, Carcass Characteristics and Blood Parameters of Broiler Chicks

Aya Gamal Abed*, Ahmed Mohamed Ali, Mahmoud Ahmed Abdel 
Ghaffar, Kamel Ibrahim Said, and Mohamed Mustafa El-Kashef
Department Animal and Poultry Production, Fac. Environ. Agric. Sci., Arish  
University, Egypt

*Corresponding Author: Aya Gamal Abed, Department Animal and Poultry  
Production, Fac. Environ. Agric. Sci., Arish University, Egypt.

Research Article

Received: August 02, 2023

Published: November 20, 2023
© All rights are reserved by Aya Gamal 
Abed., et al.

Abstract
   The high nutritional and nutraceutical qualities of Moringa Oleifera make it a valuable natural resource. The present study was 
designed to compare the effect of Moringa oleifera leaves meal (MOLM) and Moringa oleifera seed meal (MOSM) as an alternative to 
soybeans in low-protein diets on Ross chicks rations in terms of their productive responses, carcass characteristics, and blood param-
eters. For this purpose, a total of 210 one-day-old Ross chicks were randomly allotted to seven dietary treatments (3 replicates and 
10 chicks/replicate) with different levels of Moringa oleifera leaves meal (MOLM) and Moringa oleifera seed meal (MOSM) groups: 
Tr1 (as control), Tr2 (control plus 2% MOLM), Tr3 (control plus 3% MOLM), Tr4 (control plus 5% MOLM), Tr5 (control plus 2% 
MOSM), Tr6 (control plus 3% MOSM), and Tr7 (control plus 5% MOSM as a feed replacement for soybean). These dietary treatments 
were administered for 7–35 days. The results obtained from the study showed that birds fed a diet containing MOSM (at the 3% level) 
and MOLM (at the 5% level) recorded significantly (P≤0.05) the best body weight, body weight gain, feed intake and feed conversion 
ratio compared with the control diet. The results showed that the diets of MOLM and MOSM had variable effects on growing broilers' 
digestion coefficients (P≤0.05). The findings demonstrated that dietary amounts of MOLM and MOSM impacted the carcass charac-
teristics by increasing the live weight, slaughter weight, and carcass weight of developing broilers. Also, on biochemical parameters, 
the findings revealed statistically significant variation among the various treatments. Except for the A/G ratio, LDL, HDL, and total 
cholesterol, there were no significant differences depending on the diet's level of MOLM and MOSM. Overall, as confirmed by the pres-
ent findings, the incorporation of Moringa oleifera leaves meal (MOLM) and Moringa oleifera seed meal (MOSM) as an alternative to 
soybeans in low-protein diets into Ross chick’s diets could be proposed as a valuable strategy for the promotion of animal health and 
performance. More research is needed to further investigate the promising roles of Moringa oleifera in poultry nutrition.
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Introduction
The high expense of standard feed components in poultry diets 

has required the exploration of unconventional, widely available 
feedstuffs. Feed costs account for 60 to 70% of the entire cost of 
chicken production.

The impact of indigenous chickens in improving the nutritional 
status, income, food security, and livelihood of smallholders is sig-

nificant owing to their low cost of production. Indigenous chickens 
contribute to the overall well-being of the households through em-
ployment creation and income generation. Therefore, any attempt 
to improve commercial poultry production and increase efficiency 
must focus on searching for alternatives and better utilization of 
feed resources [1]. Globally, due to the limited use of some antibiot-
ics and their dangerous residual effects, herbal feed additives are 
becoming more popular in animal poultry, which may be valuable 
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in creating medicines to improve chickens’ well-being and produc-
tivity [2].

Moringa oleifera is a multipurpose tree from India and is adapt-
ed to survive in tropical regions. It is characterized by its high bio-
mass production and its tolerance to drought conditions [3]. The 
Moringa is a common tree used for plantations in tropical and sub-
tropical regions in the world, with successful cultivation happening 
throughout Africa [4]. The tree has many purposes, with the leaves 
and oilseeds currently used for human and animal consumption. 
In addition, there is an interest in using oil from the seed pods for 
biodiesel production [5]. For animal food, the seeds and leaves are 
a good source of protein and oil, as well as bioactive compounds 
like phenolics and flavonoids and phytochemicals that are good for 
your health, like glucosinolates and isothiocyanates [6,7]. More-
over, Moringa oleifera contains essential nutrients such as protein, 
vitamins A and C, and minerals like calcium and iron. Recently, re-
searchers have investigated the utilization of Moringa oleifera as a 
supplementary feed source for poultry [8,9].

The protein source is one of cultivated creatures’ priciest and 
most nutritious components. In any case, the elemental figure re-
stricting creature execution is the amount and quality of protein. 
For this reason, nutritionists are working to discover conservative 
and ecologically neighborly ways to utilize protein-rich nourish-
ments. The least expensive support details for monogastric have 
always been based on the amounts of rough protein that add up 
to basic amino acids (AA). The “perfect protein” demonstrates that 
it has changed as of late. [10-12] are being used more and more 
by experts in poultry nutrition. Scientists learned more about what 
chickens need and how easily amino acids can be digested in feed, 
which led to the creation of chicken diets that contain these nutri-
ents [12-14]. This approach uses more protein by-products other 
than soybean meal and fish meal and more following chicken’s ac-
tual amino acid requirements.

The objective of this study was to examine the effects of using 
Moringa oleifera leaves meal (MOLM) (2, 3, and 5%) and Morin-
ga oleifera seed meal (MOSM) (1, 2, and 3%) as an alternative to 
soybeans in low-protein diets on the growth performance, carcass 
characteristics, digestibility coefficient, and blood parameters of 
broilers from 7 to 35 days old.

Materials and Methods
Birds and management
    The Arish University Animal Experiments Local Ethics Commit-
tee approved all the procedures elected for this study. A total of 

210 one-day-old Ross chicks were chosen for the study and accli-
matized 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 seven treatment groups, 
each consisting of 30 birds, with three replicates of 10 chicks per 
replicate. The chicks were kept under the same management and 
hygienic conditions throughout the trial. 

The experimental diets were designed to meet the recommend-
ed nutrient requirements of the Ross breed (Tables 1 and 2). The 
diets were made iso-nitrogenous and iso-energetic based on guide-
lines from the NRC [15] during pre-starter (0 to 7 days), starter (7 
to 21 days), and grower (21 to 35 days). The proximate composi-
tion of Moringa oleifera (leaves and seed) is provided in table 3.

The chicks were then divided into two dietary treatments based 
on these diets for Moringa oleifera seed meal (MOSM) and Moringa 
oleifera leaves meal (MOLM) groups: Tr1 (as control), Tr2 (control 
plus 2% MOLM), Tr3 (control plus 3% MOLM), and Tr4 (control 
plus 5% MOLM), Tr5 (control plus 1% MOSM), Tr6 (control plus 
2% MOSM), and Tr7(control plus 3% MOSM as a feed replacement 
for soybean). 

Growth performance and carcass traits 

All birds were weighed weekly using an electronic weighing bal-
ance (range 0.1 to 1000 g). Body weight gain (BWG) was measured 
by subtracting the initial weight from the final weight. Weekly feed 
intake (FI) was recorded for all replicates and calculated by sub-
tracting the leftover feed from the weekly feed given. The feed con-
version ratio (FCR) was also calculated using the feed consumed 
divided by the weight gained. At the end of the experiment (day 
35), nine birds per group (three birds/replicate) were randomly 
selected, weighed, and slaughtered to determine specific carcass 
characteristics, such as the carcass itself as well as the head, liver, 
heart, gizzard, and giblets. 

Blood samples

Individual blood samples were obtained from the jugular vein 
of the three slaughtered birds selected from each treatment at 35 
days of age. Blood samples were collected in the morning into dry, 
clean centrifuge tubes containing drops of heparin solution. Cen-
trifugation at 3500 rpm. for 15 minutes separated the serum. The 
serum was preserved in a freezer at – 20oC until the time of analy-
sis.
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Ingredients (%) T1 T2 T3 T4 T5 T6 T7

Yellow corn 59.91 66.44 66.34 65.44 66.84 66.84 66.44
Soybean 31.9 18 17 15 19 18 17

Corn gluten 3.6 8 8.1 9 7.6 7.6 8
Limestone 2.1 1.6 1.6 1.6 1.6 1.6 1.6

Di-calcium phosphate 1.29 2.81 2.81 2.81 2.81 2.81 2.81

* Premix (Vit. and Min.) 0.2 0.3 0.3 0.3 0.3 0.3 0.3
Salt 0.3 0.3 0.3 0.3 0.3 0.3 0.3

DL. Methionine 0.1 0.15 0.15 0.15 0.15 0.15 0.15
L. Lysine 0.6 0.4 0.4 0.4 0.4 0.4 0.4

MOLM ---- 2 3 5 ---- ---- ----
MOSM ---- ---- ---- ---- 1 2 3
Total 100 100 100 100 100 100 100

Calculated Analyses
ME Kcal/Kg 2919 3013 3003 2983 3034 3053 3063

Crude protein 23.2 20.2 20.1 20.1 20.1 20.1 20.2
Crude fiber 3 3.1 3.1 3.1 3.11 3.11 3.11

Either Extract 2.8 2.9 2.9 2.9 2.9 2.9 2
Calcium 1.4 1.6 1.6 1.6 1.6 1.6 1.6

AV. Phosphorus 0.4 0.7 0.7 0.7 0.6 0.6 0.6
L. Lysine 1.1 0.8 0.8 0.8 0.8 0.8 0.8

DL. Methionine 0.8 0.3 0.3 0.3 0.3 0.3 0.3
Determine analyses

Protein 22.8 20 19.8 20.1 19.6 19.7 20
Ether extract 3 3.2 3.6 3.6 3.6 3.6 3.8
Crude fiber 2.2 2.7 2.5 2.6 2.7 2.7 2.7

Ash 4.6 4.4 4.2 4.2 4.3 4.3 4.4
Moisture 10.8 10.3 9.6 10.5 10.5 10.5 11.1

OM 95.4 95.5 95.8 95.7 95.6 95.6 95.5
NEF 56.5 59.3 60.3 58.9 59 59 57.8

ENRGY k/100gm 344 346 353 348 347 347 345
DM 89.1 89.6 90.4 89.7 89.4 89.4 88.8

Table 1: Composition and chemical analysis of starter diets (7-21days).

* The premix (Vit. and Min.) was added at a rate of three kilograms per ton of diet and provided the following per kilogram of diet (in mg 
or I.U. per kilogram of diet): Vitamin A 12,000 I.U., Vitamin D3 2000 I.U., 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, Cu 10 mg, Se. 

0.2 mg, I. 0.4 mg, Fe 40 mg, Zn 70 mg, and Co 0.25 mg.

Ingredients (%) T1 T2 T3 T4 T5 T6 T7

Yellow corn 77.86 76.66 76.36 75.26 77.26 76.46 76.26
Soybean 15 13 12 10 14 13 12

Corn gluten 2.4 3.6 3.9 5 3 3.8 4
Limestone 1.65 1.65 1.65 1.65 1.65 1.65 1.65

Di-calcium phosphate 1.8 1.8 1.8 1.8 1.8 1.8 1.8

* Premix (Vit. and Min.) 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Salt 0.3 0.3 0.3 0.3 0.3 0.3 0.3
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DL. Methionine 0.18 0.18 0.18 0.18 0.18 0.18 0.18
L. Lysine 0.51 0.51 0.51 0.51 0.51 0.51 0.51

MOLM ---- 2 3 5 ---- ---- ----
MOSM ---- ---- ---- ---- 1 2 3
Total 100 100 100 100 100 100 100

Calculated Analyses
ME Kcal/Kg 3093 3075 3056 3047 3105 3118 3127

Crude protein 16 16.2 16.1 16.3 16.1 16.2 16.2
Crude fiber 3.3 3.3 3.3 3.3 3.4 3.4 3.4

Either Extract 2.9 2.9 2.9 2.9 3.4 3.4 3.4
Calcium 1.4 1.4 1.4 1.4 1.4 1.4 1.4

AV. Phosphorus 0.5 1 1 1 0.9 0.9 0.9
L. Lysine 0.6 0.6 0.6 0.6 0.6 0.6 0.6

DL. Methionine 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Determine analyses

Protein 16.3 16.1 16.5 16.5 16.5 16.5 16.6
Ether extract 4.6 5 4.1 4.8 4.1 4.4 4.5
Crude fiber 2.6 2.6 2.8 2.8 2.8 2.4 2.7

Ash 4.7 4.9 4.7 4.6 4.9 4.7 4.6
Moisture 9.9 10 9.7 10.3 9.7 9.8 9.7

OM 95.2 95.1 95.2 95.3 95.2 95.3 95.4
NEF 61.6 61.2 62 60.7 61.1 62.1 60.8

ENRGY k/100gm 353 353 352 357 347 354 350
DM 90.1 90 90.2 89.6 90.3 90.2 90.3

Table 2: Composition and chemical analysis of grower diets (21-35days).

*Each 3 kg of vitamin and mineral premix has the following ingredients: 300 g choline chloride; 50 g zinc; 4 g copper; 0.3 g iodine; 30 g 
iron; 0.1 g selenium; 60 g manganese; 0.1 g cobalt; and carrier CaCO3 to 3000 g.

Blood samples were analyzed using commercial kits to measure 
the serum levels of various components, including total protein 
[16], albumin [17], glucose [18], total lipids [19], LDL, HDL [20], 
cholesterol [21], and liver enzymatic activity (AST and ALT) using 
commercially available kits [22]. The albumin value was subtracted 
from the total protein value to calculate the globulin value. Further-
more, the albumin and globulin data were used to determine the 
albumin/globulin ratio (A/G).

Digestibility trial and chemical analysis

The collection period extended to five days, during which ex-
creta was quantitatively collected every 24 hours, and daily intake 
was recorded. The excreta were cleaned from feathers and led, then 
weighed and dried in an oven at 60oC for 36 hours. Samples were 
then finally ground and placed in screw-top glasses until analysis. 

Four digestibility trials were performed at 35 days of age. In each 
trial, nine male birds were housed individually, caged, and fed the 
experimental diets for three days to allow the birds to become ac-
climated to the cages. Trial diets were provided to them for three 
days to help the birds become used to their new surroundings. 
Chemical analyses were performed on the examined diets and ex-
creta using AOAC [23] procedures for dry matter, ash, crude pro-
tein, ether extract, crude fiber, and nitrogen-free extract.

Statistical analysis

The data were subjected to analysis of variance (ANOVA) using 
the general linear model (GLM) procedure of the statistical analysis 
system institute [24], while comparisons among means were made 
by Duncan’s Multiple Range Test [25]. A value of P < 0.05 was con-
sidered statistically significant.
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Nutrients
On DM basis

Moringa oliefera leaves Moringa oliefera seed
Dry matter 91.5 92.99

Organic matter 79.5 86.9

Protein 28 30.9

Ether Extract 10.6 26.7

Crude fiber 17 18.2
Ash 12 6
NFE 23.9 11.19

Moisture 8.5 7.1

Table 3: Proximate composition of Moringa oleifera (leaves and seed) (on dry matter basis %).

Results and Discussion 
Chemical composition on dry matter of Moringa oleifera leaves

The result of the proximate composition of MOLM and MOSM 
(Table 3). Regarding the dry matter, it was in MOLM and MOSM 
(91.5 and 92.99%), crude fiber (17 and 18.2%), crude protein (28 
and 30.9), ether extract (10.6 and 26.7%), ash (12 and 6%), and Ni-
trogen-free extract (23.9 and 11.19), respectively. Dye and De [26] 

found that the DM of Moringa oleifera leaves meal (MOLM) was 
93.630.01, as well as lower percentages of ash (7.96), CP (22.23), 
CF (6.77), EE (6.41), and NFE (40.28). The gross energy value was 
recorded as 14.790 MJ/kg. The findings of this study indicate that 
the nutritional composition of MOLM exhibits variations according 
to geographical location and maybe the stage at which the leaves 
are harvested.

Chicks performance 

Changes in live body weight during the experiment revealed that 
the chicks fed rations containing MOSM (at the 3% level) had the 
highest final body weight, followed by those fed rations of MOLM 
(at the 5% level), with significant differences among the supple-
mented groups compared to the control diet (Table 4). Total gain 
was the highest for chicks fed both MOSM (at the 3% level) and 
MOLM (at the 5% level), with the control diet being 2496, 2483, 
and 2226 g, respectively.

According to feed intake, the diet containing 3% MOSM had 
the maximum feed consumption, followed by 2% MOLM, then the 
control diet, and those differences were statistically significant 
(P<0.05) at all four-time intervals. Feed intake of tested rations ex-
pressed as dry matter intake (DMI) was 3566, 3502, and 3321 g for 
lambs fed diets with 3% MOSM, 2% MOLM, and the control diet, 
respectively. The results showed that the best feed conversion (P < 
0.05) was recorded for 5% MOLM, followed by all levels of MOSM 
and then control, whereas the worst was noted for 2% MOLM. 

These findings agree with the literature data from Adeyemi., et 
al. [27], who found that adding Moringa leaves meal to a 5% broiler 
diet increased the birds’ growth performance and feed conversion 
ratio. Similarly, Mikhail., et al. [28] 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. Following our investigation, Granella., 
et al. [29] reported that, compared to the control group and other 
treatments, birds fed MOSM level 0.2% had significantly (P < 0.05) 
higher feed intake values throughout the 7-42-day period. In con-
trast, Paguia., et al. [30] showed that adding 0.20, 0.30, 0.40, and 
0.50% MOSM to broiler diets had no significant (P < 0.05) impact 
on FCR values.

Digestion coefficients 

Adding MOLM and MOSM had variable effects on the digestion 
coefficient of nutrients in the diets. Some digestion coefficient nu-
trients, such as CP, CF, EE, and NEF, showed significant differences 
among the diets. In contrast, dry matter showed no significant dif-
ferences based on the diet’s level of MOLM and MOSM (Table 5).

These results agree with those obtained by Rabie and El-Maaty, 
[31], indicating that the digestion coefficients of DM, OM, CP, EE, 
CF, and NFE were significantly depressed in quail birds when di-
etary CP was decreased from 24-20% CP. The positive response 
on growth performance as a result, Moringa contains active sub-
stances such as Ceresin and beta-sitosterol, which enhance the 
production of immune cells such as T-cells, B-cells, and lymphocyte 
cells and improve their functions, which play an essential role in 
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Items Control (0%)
Moringa oliefera leaves meal, (%) Moringa oliefera Seed meal, (%)

Sign.
2% 3% 5% 1% 2% 3%

Live body weight (g)
Initial weight 

at 7 day
176 180 175 178 173 177 178

Weight at 14 
day

320a ± 3.75 294b ± 9.16 307ab ± 3.33 294b ± 9.16 311ab ± 11.49 291bc±12.88 309ab±4.91 *

Weight at 21 
day

542c ± 16.49 560bc ± 17.32 575b ±35.29 582b ±43.77 629a ± 16.10 608ab ± 32.96 607ab±12.73 *

Weight at 28 
day

1088b ± 22.46 1084b ± 86.88 1137a ± 65.53 1067bc ± 75.64 1082b ± 19.15 1027c ± 38.98 1024c ± 00 *

Weight at 35 
day

2402b ± 55.18 2521ab ±125.03 2461ab ±219.35 2661a ± 102.32 2300c ± 77.88 2315c ± 92.59 2674a ±105.07 *

Body Weight gain (g)
7-14 day 145a ± 3.48 113b ± 5.60 132ab ± 5.10 116b ± 9.72 138 a ± 11.98 113b ± 13.05 131ab ± 6.07 *

14-21 day 222c ± 15.14 267bc ± 16.66 268bc ± 33.27 289abc ±36.49 318a ± 33.27 318a ± 36.49 299b ± 15.14 *

21-28 day 546ab ± 30.36 523b ± 69.76 562a ± 44.65 484bc ± 36.35 453c ± 10.81 418d± 40.01 416d ± 12.73 *

28-35 day 1314ab ± 33.99 1437ab ± 57.97 1324ab ±266.32 1594a ±177.94 1218c ± 73.45 1288bc 
±125.77

1650ab ±105.07 *

7-35 day 2226abc ±56.56 2341abc ±108.51 2286abc ±222.3 2483a ± 145.01 2127c ± 65.40 2137c ± 90.18 2496 a ±113.19 *

Feed intake (g)
7-14 day 180a ± 0.00 191a ± 17.82 155b ± 6.69 172ab ± 27.60 167ab ± 5.75 134.83cd ± 4.41 135cd ± 4.41 *

14-21 day 475cd ± 13.50 644a ± 30.78 583ab ± 43.28 494bc ± 30.19 568ab ± 18.83 558.20ab ± 
31.95

621a ± 72.86 *

21-28 day 988a ± 13.50 952ab ± 73.05 814bc ± 45.17 805bc ± 40.00 921ab±1.15 899ab±34.29 886ab±14.28 *

28-35 day 1672abc ±83.38 1714ab ± 71.26 1899a ± 103.17 1760ab ± 67.68 1703abc±37.03 1697abc±67.87 1919a±87.26 *

7-35 day 3321abc ± 85.31 3502a ± 83.38 3231b ± 105.86 2565c ± 67.21 3359ab±37.00 3276b±68.25 3566a±90.81 *

Feed conversion ratio (g. feed/g. gain)
7-14 day 1.24bc ± 0.02 1.68a ± 0.09 1.17c ± 0.01 1.47ab ± 0.20 1.22ab ± 0.10 1.23ab ± 0.20 1.03b ± 0.02 *

14-21 day 2.15ab ± 0.20 2.44a ± 0.24 2.20ab ± 0.12 1.74bc ± 0.11 1.27cd ± 0.03 1.64bc ± 0.01 1.71abc ± 0.04 *

21-28 day 1.8b ± 0.11 1.8b ± 0.12 1.4bc ± 0.04 1.6b ± 0.09 2.0ab ± 0.04 2.1a ± 0.15 2.1a ± 0.09 *

28-35 day 1.2b ± 0.08 1.2b ± 0.05 1.5a ± 0.19 1.1b ± 0.09 1.4a ± 0.10 1.3ab ± 0.07 1.2b ± 0.03 *

7-35 day 1.6ab ± 0.05 1.76a ± 0.02 1.63ab ± 0.06 1.44c ± 0.03 1.56b ± 0.06 1.56b ± 0.02 1.55b ± 0.02 *

Table 4: Effect of dietary levels of Moringa oleifera leaves meal (MOLM) and Moringa oleifera seed meal  
(MOSM) on performance of broiler chicks.

a,b,c d Different superscripted means within the same row differ considerably (P<0.05). NS: Not significant (p≥0.05), 
*: Significant (p < 0.05)
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Items Control (0%)
Moringa oliefera Leaves meal, (%) Moringa oliefera Seed meal, (%)

Sign.
2% 3% 5% 1% 2% 3%

DM 90.10 ± 0.10 90.00 ± 0.00 90.23 ± 0.12 89.66 ± 0.33 90.30 ± 0.17 90.20 ± 0.10 90.30 ± 0.17 NS
CP 80.70b ± 0.35 83.83a ± 0.44 84.63a ± 0.23 84.20a ± 0.53 73.92c ± 0.17 73.29c ± 0.31 73.76c ± 0.42 *
EE 76.74a ± 2.52 77.47a ± 0.75 73.17ab ± 2.49 72.03ab ± 2.20 70.74ab ± 2.59 65.91b ± 2.81 73.94ab ± 1.06 *
CF 23.77b ± 3.40 22.55b ± 3.64 25.64ab ± 5.10 29.33a ± 1.70 26.97ab ± 3.86 13.73c ± 3.32 25.90ab ± 4.62 *

NFE 74.20b ± 0.10 74.18b ± 0.29 74.37b ± 0.15 74.54b ± 0.59 82.83a ± 1.01 84.10a ± 0.59 83.16a ± 0.73 *

Table 5: Effect of dietary Moringa oleifera leaves meal (MOLM) and Moringa oleifera seed meal (MOSM) levels on digestion 
 coefficient (%) of growing broiler

a, b, c Different superscripted means within the same row differ considerably (P < 0.05). NS: Not significant (p≥0.05),  
*: Significant (p < 0.05).

enhancing immunity and raising the efficiency of the work of in-
ternal organs. In addition to the above, Moringa contains linolenic 
acid, which promotes growth hormone secretion. Moringa’s suc-
cess may be due to bioactive chemicals, minerals including calcium, 
magnesium, phosphorus, amino acids (lysine and methionine), 
and some vitamins. Several studies have linked these chemicals to 
boost broiler growth Voemesse., et al. [32] and El-Kashef [33]. Also, 
the high content of Moringa leaves from vitamins C and A [34,35] 
and flavonoids act as powerful antioxidants and can eliminate the 

adverse effects of free radicals. Also, Moringa contains organosul-
fur compounds and amides/alkaloids. These compounds have a 
substantial effect on pathogenic bacteria, such as E. coli [36,37]. 
In addition to anti-inflammatory and immunomodulatory proper-
ties [38]. These chemicals may improve the intestinal microbial 
balance [39,40], enhancing digestive efficiency, stimulating diges-
tive enzymes such as lipase and amylase, and immune condition. 
This improves the digestibility of crude protein and increases body 
weight, which explains the increased FCR. Researchers reported 
similar results [41,42].

Carcass characteristics

The carcass yield, such as live weight, slaughter weight, and car-
cass weight were significantly influenced by the dietary changes 
induced by the addition of increasing levels of MOLM and MOSM 
in chicks’ rations (Table 6). At the same time, the different diets 
did not significantly affect each carcass’s weight, heart, gizzard, gut, 
liver, or giblets (P ≥ 0.05). Although the addition of MOSM indicated 
a decrease in liver weight, it also indicated a decrease in the dress-
ing for levels of MOLM and MOSM. However, this difference was not 
considered statistically significant (P ≥ 0.05).

Our results follow the finding by Ochi., et al. [43], who evaluated 
the effects of MOSP on the performance and carcass characteris-
tics of broilers (0.5, 1.0, and 2.0%) and found that the addition of 
different levels of MOSP showed no significant effects (P > 0.05) 
on dressing percentage, liver weight, and heart weight. Our results 
disagree with Elbushra., et al. [44], who determined the effect of 
dietary MOS supplementation on broiler chickens (0, 0.5, 1, and 
2%/kg) where there were highly significant differences (P ≤ 0.01) 
between the treatments for rib back, wings, carcass shrinkage, and 
hind back percent; also there were significantly different (P ≤ 0.05) 

between the treatments for warm carcass, cold carcass, left side, 
right side and all values of the parts and cuts except dressing empty 
body and muscles percent. In addition to improving carcass char-
acteristics, Moringa leaves have also been demonstrated to possess 
antibacterial and antioxidant qualities that help enhance poultry 
health [45].

Blood constituents

Both MOLM and MOSM additives significantly increased total 
protein, albumin, globulin, total lipids, and ALT (Table 7). There 
were no significant differences (P > 0.05) for the A/G ratio, LDL, 
HDL, and total cholesterol. These results are within normal ranges 
for all serum contents [45]. Total protein reflects the animal’s nu-
tritional status and positively correlates with dietary protein in-
take [46]. 

These results agree with Yang., et al. [47], who determined 
the effect of Moringa oliefera stem (MOS) meal in ducks, and they 
found that the total protein and albumin were increased in MOS 
diets during 0 to 4 weeks of age, but decreased during 5 to 9 weeks 
of age. Also, the same results were archived by Wahab., et al. [48] 
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Items Control (0%)
Moringa oliefera leaves meal, (%) Moringa oliefera Seed meal, (%)

Sign.
2% 3% 5% 1% 2% 3%

Live weight, g 1902.67b±30.18 2058ab±41.76 1968.67ab±65.67 2067.67a±33.84 2064a±62.51 2058a±41.76 1969ab±65.67 *
SLAU. weight, g 1859.33c±29.67 1970ab±58.59 1891.67b±54.94 1996.67a±23.33 1960ab±60.00 1983a±57.83 1861c±29.24 *

Carcass weight, g 1793.33b±52.06 1853.33ab±63.59 1763.33c±53.64 1890.00a±20.81 1834ab±33.01 1780b±41.63 1750c±28.87 *

Head (g) 49.33 ± 1.45 51.67 ± 0.88 50.33 ± 0.88 53.00 ± 0.58 50.67 ± 1.20 52.33 ± 1.20 51.67 ± 0.88 NS

Heart (g) 8.67 ± 0.88 9.67 ± 0.33 9.67 ± 0.33 10.33 ± 0.33 9.33 ± 0.67 10.0 ± 0.58 9.67 ± 0.33 NS

Gizzard (g) 53.33 ± 1.67 53.33 ± 1.67 53.33 ± 1.67 53.33 ± 1.67 53.33 ± 1.67 53.33 ± 1.67 53.33 ± 1.67 NS
Gut (g) 143.0 ± 0.58 143.00 ± 0.58 143.00 ± 0.58 143.00 ± 0.58 143.0 ± 0.58 143.0 ± 0.58 143.0 ± 0.58 NS

Liver (g) 45.33 ± 2.60 44.67 ± 2.91 46.67 ± 4.26 44.67 ± 2.91 44.0 ± 2.31 44.67 ± 2.91 44.33 ± 2.60 NS

Lungs (g) 9.33 ± 0.33 9.33 ± 0.33 9.33 ± 0.33 9.33 ± 0.33 9.33 ± 0.33 9.0 ± 0.58 9.33 ± 0.33 NS

Giblets (g) 107.33 ± 3.84 107.67a ± 3.71 109.67 ± 5.24 108.33 ± 3.33 106.67 ± 3.28 108.0 ± 3.61 107.33 ± 3.38 NS
Dressing, % 94.25±2.59 90.01±1.46 89.59 ±0.40 91.45 ±1.62 88.92±1.06 86.51±1.65 89.00±1.81 NS

Table 6: Effect of dietary Moringa oliefera leaves meal (MOLM) and Moringa oleifera seed meal (MOSM) levels on  
carcass characteristics of growing broiler.

a, b, c Different superscripted means within the same row differ considerably (P < 0.05). NS: Not significant (p ≥ 0.05),  
*: Significant (p < 0.05).

Items Control (0%)
Moringa oliefera leaves meal, (%) Moringa oliefera Seed meal, (%)

Sign.
2% 3% 5% 1% 2% 3%

Total protein (g/dl) 2.73b ± 0.07 2.90ab ± 0.08 3.03a ± 0.08 2.64b ± 0.27 2.95a ± 0.02 2.70b ± 0.03 2.62b ± 0.27 *

Albumin (g/ dl) 1.38b ± 0.11 1.59ab ± 0.07 1.57ab ± 0.04 1.61ab ± 0.16 1.42b ± 0.04 1.63a ± 0.17 1.36b ± 0.06 *

Globulin (g/dl) 1.35ab ± 0.03 1.30ab ± 0.06 1.42ab ± 0.15 1.03b ± 0.11 1.53a ± 0.01 1.07c ± 0.20 1.14c ± 0.09 *

A/G ratio 1.00 ± 0.11 0.82 ± 0.03 0.91 ± 0.11 0.63 ± 0.00 1.08 ± 0.03 0.70 ± 0.22 0.83 ± 0.02 NS

Total LIPIDS  
(mg/dl) 383.18a ± 2.00 366.15ab ± 9.29 368.81ab ± 6.75 358.47b ± 6.74 376.49a ± 2.67 358.47b ± 6.74 373.20ab ± 2.98 *

Glucose (mg/dl) 174.66b ± 1.66 138.00c ± 12.52 117.66d ± 0.33 112.00d ± 2.00 233.00a ± 0 125.00c ± 0 116.33d ± 6.69 *

LDL (mg/dl) 92.00 ± 0 85.56 ± 2.35 80.49 ± 1.36 94.13 ± 7.54 99.19 ± 3.49 90.26 ± 2.98 90.23 ± 5.12 NS

HDL (mg/dl) 91.07 ± 2.36 91.14 ± 2.30 87.91 ± 3.81 86.78 ± 2.73 91.07 ± 2.36 85.26 ± 1.67 88.68 ± 0.86 NS

Total cholesterol  
(mg/dl) 183.3 ± 2.36 176.7 ± 4.46 168.4 ± 2.87 180.9 ± 5.70 190.3 ± 3.93 175.5 ± 4.12 178.9 ± 5.16 NS

ALT (U/l) 18.33a ± 0.66 18.33a± 1.20 15.33b ± 0.66 18.66a ± 0.33 18.33a ± 1.20 18.00a ± 1.00 17.00ab ± 1.15 *

Table 7: Effect of dietary levels of Moringa oliefera leaves meal (MOLM) Moringa oleifera seed meal (MOSM) levels on  
the blood biochemical parameters of broiler chicks.

a, b, c Different superscripted means within the same row differ considerably (P<0.05). NS: Not significant (p≥0.05),  
*: Significant (p < 0.05).
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when studying the effect of feeding different dietary levels of MOSP 
on Cobb 500 chicks where found that blood serum of total choles-
terol and LDL were lower in chicken fed 0.75% MOSP (with and 
without) enzyme compared to the control and the other dietary 
levels of MOSP, also values of AST were lower in broilers fed MOSP 
at 0.75%.

 The results of this study differ from those of Yakubu., et al. [49], 
and Azeem., et al. [50]. Others, like glucose, LDL, and ALT, showed 
substantial variations based on the amount of MOLM in the diet. 
Similarly, Makanjuola., et al. [51] 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 compared to the control group. Conversely, According 
to Moustafa, [52], feeding quail birds diets supplemented with 0.2, 
0.4, and 0.6% germination-added Moringa oleifera seed had no ap-
parent effect on plasma glucose levels.

Conclusion

Under the conditions of the present study, using MOLM or 
MOSM (as natural alternatives to protein) at different levels in 
the diet of Ross chicks appeared to show better performance than 
chicks in the control diet. Substituting traditional proteins with 
Moringa Oleifera (seed and leaves) in chicks’ diets can offer addi-
tional benefits, such as increased carcass yield and improved blood 
metabolites, without adversely affecting performance indexes.
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