ISSN 1682-8356
ansinet.org/ijps

INTERNATIONAL JOURNAL OF

POULTRY SCIENCE

ANSI|zez

308 Lasani Town, Sargodha Road, Faisalabad - Pakistan
Mob: +92 300 3008585, Fax: +92 41 8815544
E-mail: editorijps@gmail.com




3 OPEN ACCESS International Journal of Poultry Science

ISSN 1682-8356
DOI: 10.3923/ijps.2018.536.542

@ CrossMark

Research Article

Effect of Dietary Supplementation with Differing Levels of
Moringa oleifera Leaf Meal on the Productivity and Carcass
Characteristics of Broiler Chickens

'Ageel Yousif Alshukri, °Nihad Abdul-Lateef Ali, *Rabia J. Abbas, “Ali M. Alkassar and *Yasser J. Jameel

'Department of Animal Production, College of Agriculture, University of AL-Kufa, Najaf, Iraq
?Department of Animal Production, College of Agriculture, University of AL-Qasim Green, Babylon, Iraq
*Department of Animal Production, College of Agriculture, University of Basra, Basra, Iraq

“College of Veterinary Medicine, University of AL-Kufa, Najaf, Iraq

*College of Veterinary Medicine, University of Kerbala, Karbala, Iraq

Abstract

Background and Objective: The search for safe and natural alternatives to reduce over-dependence on the use of antibiotics as growth
promoters has led to the evaluation of the effects of natural feed additives, such as plants (phytobiotic), to use in animal nutrition.
Moringa oleifera leaf meal is a valuable alternative to promote growth and carcass yield in poultry. The aim of this study was to evaluate
the effect of Moringa oleifera leaf as feed additive in terms of growth performance, feed consumption and carcass characteristics
of broiler chickens. Methodology: The present study used a completely randomized design (CRD) with five dietary treatment groups
(0,0.25,0.50,0.75 and 1.0% Moringa oleifera leaf meal) and three replicates per treatment (15 birds/pen). A total of 225 day-old broiler
chicks (Ross 308) were included in the experiment for a 42-day period. The measured traits were body weight, body weight gain,
feed intake, feed conversion ratio, carcass weight, dressing percentage, total edible parts and European production efficiency factor
(EPEF indexes). Results: Significant improvements (p<0.05) in final body weight, total body weight gain, feed conversion ratio, growth
ratio, carcass weight, dressing percentage, total edible parts and EPEF indexes were noted, whereas feed intake was not significantly
altered by Moringa oleifera leaf meal treatments compared with the control. Conclusion: A diet supplemented with Moringa oleifera
leaf meal was the best natural feed additive for production enhancement and better carcass quality in broiler chicks.
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INTRODUCTION

Researchers have great interest in identifying natural
growth promoters to enhance poultry production and reduce
feed cost. Plant products have been used for centuries by
humans as food and to treat ailments. Natural medicinal
products originating from herbs and spices have also been
used as feed additives for farm animals'. Animal scientists and
veterinarians are now turning their attention to safe and
natural additives, such as plants (phytobiotic), to use in animal
nutrition. Plants contain phytonutrients and phytochemicals
(such as saponins, tannins, oxalates, phytates, trypsin
inhibitors and cyanogenic glycosides), which are referred to as
secondary metabolites?. Plant secondary metabolites are
applied for nutrition and as pharmacologically active agents?.
Moringa (Moringa oleifera Lam. moringaceae) is a highly
valued plant that is mostly cultivated in the tropics and
subtropics. Moringais used for food, medication and industrial
purposes. Its leaves are rich in nutrients and have potential
tobe used as afeed additive with multiple purposes*. Moringa
oleifera is one of the plants that can be utilized in the
preparation of poultry feeds. Plant leaves act as a good source
of vitamins, amino acids and natural antioxidant due to the
presence of various antioxidant compounds, such as ascorbic
acid, flavonoids, phenolics and carotenoids®s. Regarding
chemical composition, Oduro et a/” reported that Moringa
oleifera leaves contained crude protein: 27.51%, crude fiber
19.25%, crude fiber 2.23%, ash 7.13%, moisture 76.53%,
carbohydrates 43.88% and calories 1296 (kJ g™'). The calcium
and iron levels were 20.09 and 28.29 mg/100 g (DM),
respectively. Additionally, Moringa oleifera leaves have high
protein content (20-35% of DM) with high levels of all the
essential amino acids®. The plant leaves exhibit numerous
important medicinal properties, including antioxidant,
hepatoprotective, antibacterial and antifungal activities®
as well asantihepatotoxic and hypoglyceridemic features'®.
Several studies have reported the effects of Moringa oleifera
leaf meal in poultry diets. The effects of Moringa oleifera |eaf
meal on the growth performance, carcass and organ
characteristics, intestinal structure and economics of broiler
chickens were studied by Onunkwo and George',
Laxman', Tijani et a/'?, Kavoi et a/'® and Agashe et a/'*. These
features were studied in laying hens by Abou-Elezz et a/",
Gakuya et a/'% and Elkloub et a/' studied these features in
quail.

Astudy by Donkor et a/'®indicated that supplementation
of Moringa oleifera leaves to poultry feed increased the
production performance in poultry. Supplementation of
Moringa oleifera leaf powder also helped in improving
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immunocompetence and gut health of broilers. Therefore, the
aim of the study was to assess the benefits of Moringa oleifera
leaf as a feed additive in broiler chickens in terms of growth
performance, feed consumption and carcass characteristics.

MATERIALS AND METHODS

Experimental birds and treatments: This study was
performed at the Poultry Research Farm of the Animal
Production Department, College of Agriculture, University
of AL-Kufa between 9 October and 19 November 2017. A total
of 225 day-old broiler chicks (Ross 308) were randomly
distributed among five groups with three replicates
(15 birds/pen). Each group was fed one of the following
experimental diets. Group 1 was fed the control diet (without
supplementation). Groups 2, 3, 4 and 5 were supplied with
Moringa oleifera leaf meal at 0.25, 0.50, 0.75 and 1.0%,
respectively. Basal diets were formulated to meet the nutrient
requirements of the broiler (commercial recommendation).
The formulation of the basal diet is presented in Table 1. The
birds were fed a starter diet until 21days of age followed by a
finisher diet from 22-42 days. All birds had ad /ibitum access
to feed during the 42-day period. Live body weight was
determined through the period from starter to finisher. Feed
consumption was recorded for the corresponding periods and
the feed efficiency ratio was calculated. The production
efficiency factor (PEF), which is also referred to as the
European production efficiency factor (EPEF), was calculated
according the following equation®:

L|vab|||ty.>< liveweight in kg <100
Agein daysxFCR

EPEF=

Carcass characteristics: At the end of the 6th week of the
experiment, three birds from each treatment were used to
study slaughter traits. The birds were weighed and then
slaughtered. The following traits were recorded: Gizzard, liver,
heart and total giblets. Then, the percentage of live body
weight (BW) was calculated. The relative weights of carcass
parts (thigh, breast, back, wings and neck) were calculated as
a percentage of dressed weight.

Statistical analysis: Collected data were subjected to analysis
of variance using one way ANOVA in accordance with a
completely randomized design (CRD) using SPSS software?'.
Significant treatment means were detected by using Least
Significant Difference (L.S.D.) test at p<0.052".
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Table 1:Ingredients and nutrient composition of broiler starter and finisher diets

Ingredient (%) Starterdiet(1-21 days)  Finisher diet (22-42 days)
Yellow corn 4490 49.72
Wheat 10.00 10.00
Soybean meal (47%) 38.00 31.70
Corn oil 2.70 4.50
"Premix (20%) 2.50 2.50
Dicalicum phosphate 1.20 1.20
L-lysine 0.10 0.00
DL-methionine 0.30 0.08
Sodium chloride 0.30 0.30
Total 100.00 100.00
Calculated composition?

Metabolizable energy (kcal kg~") 3003.00 3178.00
Crude protein (%) 23.82 20.94
Calorie:protein ratio 126.07 151.77
Calcium (%) 1.00 1.00
Phosphorus available (%) 0.64 0.53
Lysine (%) 143 1.23
Methionine+cysteine (%) 1.07 0.86

"Premix (BIRMIX M-25)/kg diet: Vitamin A: 400.000 IU, Vitamin D3: 160.000 IU,
Vitamin E: 1600 U, Vitamin K: 80 mg, Vitamin B,: 80 mg, Vitamin B,: 240 mg,
Calcium pantothenate (CAL-PA): 5200 mg, Niacin: 1400 mg, Vitamin Bg: 1200 mg,
Biotin: 2 mg, Folic acid: 40 mg, Vitamin B;,: 0.4 mg, Dicalicum phosphate:
120.000 mg, Phytase: 4,000 mg, Premix content with enzyme (%): Protein: 20%,
ME: 3000 kcal kg~', Lysine digested: 5.71, Methionine digested: 8.2 and Common
salt: 5.92. 2Calculated according to the chemical composition of feed stuff
contained in NRC'™

RESULTS AND DISCUSSION

Live body weight and body weight gain: As demonstrated
in Table 2, broilers fed on a diet supplemented with
Moringa oleifera leaf meal exhibited significant (p<0.05)
increases in final body weight and total body weight gain
(BWG) compared with the control group. Body weight gain
within the feeding period increased 56.75, 60.03, 60.7, 61.81
and 62.50-fold in chicks that received diets with 0.25, 0.50,
0.75 and 1.0% Moringa oleifera leaf meal, respectively.
The feed consumption was comparable (p=0.05) among
the treated groups, which ultimately reduced the feed
conversion ratio (FCR) significantly (p<0.05) in birds fed diet
supplemented with Moringa oleifera leaf meal. The present
findings are in accordance with Hassan et a/2* who reported
that addition of Moringa oleifera leaf meal at levels up to
0.3% in broiler diets improved growth performance of broiler
chickens reared under heat stress conditions. These findings
were also consistent with Agashe et a/'* who concluded that
supplementation of M. oleifera powder in broiler diets at
2-4 g kg™' of feed improved growth performance. In this
respect, Helal, et a/? revealed that 1% moringa dry leaves or
a 0.5+0.5% mixture of moringa leaves and rosemary leaves
significantly (p<0.05) improved growth performance, nutrient
digestibility and antioxidant status of rabbits reared under

538

heat stress conditions. Similar reports are also available in the
literature. El-Tazi %%, Dey and De? and Elkloub et a/'” observed
significant increase in body weights of broiler birds fed
diet supplemented with different levels (0.2, 0.4 or 0.6%) of
M. oleifera leaf meal. Similarly, Teteh et a/?® reported that
overall chick weights and daily body weight gain improved
significantly with age when 1 and 2% Moringa oleifera leaf
meal was used in broiler diets. Comparable findings were
observed by Karthivashan et a/?” in broiler chickens. On
the other hand, in rabbits, body weights did not change
significantly with the inclusion of 2.5 g M. oleifera fresh
leaves/kg of body weight, which was added to the feed
daily at 21 days of age?®. Some studies reported that
growth performance of broiler was not affected by the diet
supplemented with Moringa oleifera leaves®3°. The increase
in body weight and weight gain of chicks might be due to
the fact that Moringa leaves are rich in protein, amino
acids, vitamins and minerals®3" with antimicrobial activity3?
and medicinal properties®**. According to Laxman’,
supplementation with Moringa  oleifera leaf powder
improved immunocompetence and the gut health of broilers.
Additionally, the watery and alcoholic Moringa oleifera leaf
extract acts as an antibacterial agent, growth promoter and
antioxidant and offers benefits for immunity and hemato-
biochemical parameters in broiler chicks®*. However, 2.0%
Moringa oleifera seed powder supplementation reduced
weight gain and live weights of the broilers during a starter
period®. The authors suggested that the reduced growth rate
and live weights of the chickens may be due to the presence
of phytate, which acts as an anti-nutritional factor.

Cumulative feed consumption and cumulative feed
conversion ratio: Cumulative feed intake (FI) results (Table 2)
reveal no significant differences between the birds fed diet
supplemented with Moringa oleifera leaf meal and the
non-supplemented group, which s consistent with the results
of Ayssiwede et a/¥’, Paguia et a/* and Karthivashan et a/¥
who reported that FI was not affected by the diet
supplemented with Moringa oleifera leaf meal. In contrast to
the present study, Elkloub et a/'” and Laxman' reported that
Moringa oleifera leaf meal-supplemented diets significantly
reduced the feed consumption of broilersfed 0.2,0.4 and 0.6%
of Moringa oleifera leaf meal. Alabi et /> demonstrated that
aqueous extracts of Moringa oleifera leaf can be included
at levels up to 90 mL L' in the drinking water of broiler
chicken for reduced feed intake (12.83 %) and improved feed
conversion efficiency (9.11). Makanjuola et a/* observed that
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Table 2: Effect of the dietary levels of Moringa oleifera leaf meal on the overall (1-6 weeks) performance of broiler chickens

Moringa oleifera |leaf meal (%)

Parameters 0.0 0.25 0.50 0.75 1.0 SEM p-value
Initial live weight (g) 148.33 148.67 150.00 154.67 150.67 1.19 0.513
Final body weight (g) 2497.00° 2641.00° 2671.00° 2720.00° 2750.00° 27.19 0.005
Body weight gain(g) 2349.00° 2492.00° 2521.00° 2565.00° 2599.00° 26.82 0.006
Growth ratio' 56.75P 60.032 60.712 61.812 62.50° 0.62 0.005
Feed intake (g bird™") 4284.00 4156.00 4256.00 4081.00 4300.00 4332 0.496
Feed efficiency (9:9) 1.820 1.67° 1.692 1.592 1.652 0.02 0.016
EPEF? 326.27° 377.76° 377.77° 406.77° 395.732 8.50 0.004
Mortality 0.00 0.00 0.00 0.00 0.00 - -

*’Means in the same row with no common superscript are significantly different (p<0.05). \Growth ratio: Mean weight at day 42/mean weight at day 0 (44 g),

EPEF?% European production efficiency factor index

Moringa oleifera leaf meal supplemented groups (control,
0.2 and 0.6%) exhibited increased feed intake compared
with birds fed 0.4%. The results herein revealed that
supplementation with Moringa oleifera leaf meal enhanced
the feed conversion ratio (FCR) of broilers (Table 2). The best
cumulative FCRwas obtained by using 0.75% Moringa oleifera
leaf meal compared with control and other treatments.
Improved FCR may be attributed to the fact that birds fed
Moringa oleifera leaf meal-based diets adequately utilized
the nutrients they consumed'. In addition, better feed
conversion ratios in birds fed Moringa oleifera leaf meal diets
might be due to antimicrobial activity*2 and immune-stimulant
activities®. This result was similar to the results of
Elkloub et a/'” and Agashe, et a/'* who recorded best feed
conversion ratios in birds fed 0.2% Moringa oleifera leaf meal.
Banjo'® reported that different levels of Moringa oleifera |eaf
meal (0, 1, 2 and 3%) significantly improved FCR compared
with the control group, whereas the diets produced no
significant (p<0.05) impact on the protein efficiency ratio of
broiler birds. In addition, Karthivashan et a/?’ observed that
using 0, 0.5, 1.0 and 1.5% of Moringa oleifera leaf meal
extracts yielded significantly better FCR compared with
the control. Hossam et a/* also reported significantly
improved feed conversion ratios in the Moringa oleifera eaf
extract-supplemented groups. Other scientists reported that
the feed conversion ratio was not influenced by the diet
supplemented with Moringa oleifera 1eaf*3°?, No chicken
deaths were observed throughout the experimental period.In
this respect, Karthivashan et a/?” reported that approximately
2% mortality was observed for all groups and no significant
differences in all treatment groups were noted when broilers
were fed diets containing different levels of moringa leaf
meal. The European Performance Efficiency Factor index
(EPEF) is presented in Table 2. Moringa oleifera leaf meal
supplementation significantly (p<0.05) improved EPEF values.
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The highest value was recorded in 4th group (406.77) followed
by the 5th group (395.73), 3rd group (377.77) and 2nd group
(377.76), whereas the control diets exhibited the lowest values
(326.27) on day 42 at the end of the experiment. The better
feed conversion ratio and the absence of mortality positively
reflected the improved EPEF index. These results are
consistent with those of Mousa et a/* who demonstrated
that broiler chicks fed diets supplemented with Moringa
oleifera leaf meal significantly exhibited the highest EPEl value
compared with the control group.

Carcass characteristics: The effect of Moringa oleifera leaf
meal supplementation on carcass characteristics of broiler
chickens at42 days of age are presented in Table 3. Significant
differences (p<0.05) in carcass weights, dressing yield (%)
and total edible parts (%) were noted. Birds fed
diets supplemented with 1% Moringa oleifera leaf meal
significantly exhibited (p<0.05) the greatest carcass weights
and the greatest dressing yield with increased total edible
parts compared with the control and other treatment groups.
These results are consistent with the increasing growth rates,
which resulted in increased slaughter weight. On other hand,
the dietary supplementation of Moringa oleifera leaf meal did
not significantly affect the relative weights of breast, thighs,
back, wing, neck, giblets, liver, heart and gizzard. With respect
to carcass weights and dressing percentage, the results are
consistent with those of El-Tazi** who reported increased
mean values of hot and cold eviscerated carcass weight,
dressing percentage and tenderness and juiciness scores of
both breast and thigh meat in birds fed Moringa oleifera leaf
meal-supplemented diets compared with those of the
control.

In addition, Karthivashan et a/?’ reported that broiler
feeds supplemented with 0, 0.5, 1.0 and 1.5% of Moringa
oleifera leaf meal extracts yielded significantly increased
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Table 3: Carcass characteristic at 42 days of age of broilers that received Moringa oleifera leaf meal diets

Moringa oleifera leaf meal (%)

0.0 0.25 0.50 0.75 1.0 SEM p-value
Carcass weight (g) 1735.30¢ 1751.27< 1874.70 1916.50° 2069.432 36.119 0.001
Carcass yield (%) 69.53° 66.33° 70.22%® 70.46%° 75.26° 1.014 0.057
Breast yield (%) 36.80 36.70 37.07 37.03 36.90 0.199 0.984
Thigh yield (%) 32.13 3223 32.60 3240 32.60 0.304 0.989
Back yield (%) 16.30 16.89 16.35 16.71 16.67 0.151 0.762
Wing yield (%) 9.50 9.33 9.30 9.27 9.27 0.041 0.375
Neck yield (%) 4.87 447 4,60 457 453 0.093 0.770
Total giblets (%) 4.39 4.26 434 4.29 4.40 0.079 0.986
“Total edible parts (%) 7391 70.60P 74.56% 74.75% 79.66° 1.008 0.045
Liver yield (%) 233 2.37 2.37 247 243 0.049 0.938
Heart yield (%) 0.59 0.50 0.51 0.52 0.51 0.018 0.580
Gizzard yield (%) 147 1.40 1.47 1.30 1.47 0.058 0.903

2bMeans on the same row with different superscripts differ significantly (p<0.05) SEM: Standard error of means. *Total giblets: (gizzard+liver+heart). ** Total edible parts:

Dressing+giblets

dressing percentage and meat:fat compared with control
broilers feed, whereas 1.0% Moringa oleifera leaf meal
exhibited the highest dressing percentage and meat:fat
among the treatments. In addition, the result of the internal
organs (gizzard, heart and liver) and carcass cuts (breast, thigh,
back, wing and neck) in this study are consistent with
Onunkwo and George'" who demonstrated that utilization of
Moringa oleifera leaf mealin broilers diets does notinfluence
the organ proportion of poultry bird. Similar results were
reported by Alabi et a/3® who studied the effect of Moringa
oleifera leaf extracts on Hubbard broiler chicken and did not
observe significant differences in the weights of the breast
meat, thighs, wings and drumsticks among the treatments.
Contrary to the current findings, Ologhobo et a/*' revealed
that the addition of Moringa oleifera leaf meal to the diets
of broiler chickens had no significant effect on the carcass
qualities of the birds. According to the author, higher mean
values of slaughter weights (breast, drumstick, spleen and
heart) were recorded for birds fed diets containing Moringa
oleifera leaf meal. Helal et a/?® stated that 1% moringa
dry leaves or a 0.5+0.5% mixture of moringa leaves and
rosemary leaves did not affect slaughter weight, empty body
weight, dressing percentage, total edible offal, non-edible
offal and trimmings of rabbits reared under heat stress
conditions.

CONCLUSION

On the basis of the results obtained, supplementation of
broilers diets with Moringa oleiferaleaf meal at 0.25,0.50, 0.75
and 1.0% exhibited significant improvements in final body
weight, total body weight gain, feed conversion ratio, growth
ratio, carcass weight, dressing percentage, total edible parts
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and EPEF indexes. Therefore, Moringa oleifera
supplementation may enhance the growth rate and carcass
yield.
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