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Effect of partial replacement of Soya
meal with Albizia lebbeck seed meal
on the growth performance, egg
quality and haemato-biochemical

constituents of Nera black hens

Alagbe John Olujimi®?

ABSTRACT

This experiment was undertaken to examine the effect of partial replacement of Soya
meal with Albizia lebbeck seed meal on the growth performance, egg quality and
haemato-biochemical constituents of Nera black hens. Two hundred Nera black
laying hens, 20 weeks of age was randomly assigned into four groups of 50 birds
with five replicates, each replicate was further divided into 10 birds each. The
experiment lasted for 60 days and the group consists of diet 1 (control): basal diet
only, Albizia lebbeck seed meal was partially used to replace soya meal at 5 %, 10 %
and 15 % in diet 2, 3 and 4 respectively. Feed and fresh water were made available at
all times and a completely randomized experimental design was used. Experimental
outcome revealed that feeding different levels of Albizia lebbeck seed meal increased
(p<0.05) body weight gain, feed consumption as well as feed conversion ratio.
Similarly, feeding Albizia lebbeck seed meal enhanced (p<0.05) total egg weight, hen
day egg production, hen day housed production, egg width, egg length, shell weight,
albumen weight, albumen height, yolk weight, yolk colour and haugh unit. Partial
replacement of soya meal with Albizia lebbeck seed meal increased (p<0.05) the
concentration of hematocrit, haemoglobin, red blood cell, white blood cell,
lymphocytes, monocytes, eosinophils, serum total protein, triglycerides and
significantly decreased (p<0.05) cholesterol concentration. The serum levels of
alanine transaminase and aspartate aminotransferase were not influenced (p>0.05) by
the treatment. In conclusion, feeding different levels of Albizia lebbeck seed meal up to
15 % improved growth performance, egg qualities, egg production and blood
parameters without causing any detrimental effect on the health status of birds.

Therefore, a higher level of replacement is recommended for laying hens.

Keywords: Albizia lebbeck, growth, performance, egg, production, soya meal, blood

1. INTRODUCTION

High protein feed ingredient has always been a major factor in poultry nutrition
which has to be maintained in the feed in order for birds to grow, produce eggs and
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retain good health (Harriet, 2025). Over the years, soya bean meal has been the leading source of plant protein in poultry feeds mainly
because of its ideal amino acid composition, high digestibility and availability in the global market (Hernandez and Alagbe, 2025).
Nevertheless, the worldwide poultry industry is encountering a series of escalating challenges uniformed by supply chain disruptions,
trade uncertainties and environmental regulations all closely linked to the industry’s dependence on Soybean meal (Harriet, 2025). This
situation has prompted Animal nutritionist in search for potential alternative to soya meal especially with the increase growing
population which give rise to competition between human being and animals (Alagbe, 2017). Albizia lebbeck seed has been considered as
a rich protein source that can be utilized in the production of feed for birds.

Albizia lebbeck is a robust deciduous tree belonging to the family Leguminosae (Fabaceae). The genus consists of about 50 species
which are widely distributed in Asia, Africa, and Australia, as well as tropical and subtropical America (Chitra and Balasubramanian,
2016; Umar et al., 2019). The leaves, seeds, stem bark and roots of Albizia lebbeck have several pharmacological properties and it has
been traditionally utilized in the treatment of gastro-intestinal diseases, night blindness, bronchitis, pyrexia, anorexia, skin infections,
snake bites and leprosy (Ali et al., 2018; Priyanka et al., 2013; Kasture et al., 2000). According to Rotimi et al. (2001); Meshram et al.
(2016), Albizia lebbeck seeds is rich in protein, minerals and several phyto-components such as, alkaloids, tannins, flavonoids, phenols,
saponins, glycosides and steroids. Proximate analysis of Albizia lebbeck seed meal by (Mohammad et al., 2010; Ueda et al., 2003) showed
that it contained; crude protein (27.30 %), ether extract (7.30 %), crude fibre (37.50 %) and carbohydrate (19.40 %). A report by Rotimi et
al. (2008) also showed that Albizia seeds have crude fat (6.40 %), crude protein (38.60 %), crude fibre (2.11 %), ash (5.60 %) and
carbohydrate (43.19 %). The presence of calcium (195.63 mg/100 g), phosphorus (103.2 mg/100g), magnesium (109.20 mg/100g),
potassium (900 mg/100g), sodium (295.0 mg/100g), copper (21.3 mg/100g), iron (91.88 mg/100g) and zinc (6.71 mg/100g) were not left
out in the seeds as reported by Hassan et al. (2007); Malaikolundhan et al. (2020).

Research by Jaffet et al (2010); Singh et al. (2016) also claimed that Albizia lebbeck seeds are rich source of amino acids like, histidine,
proline, leucine, lysine, methionine, glutamic acid, tryptophan amongst others. This quality attributes makes it a potential replacement
for soya meal in the diets of birds. The plant can have the advantage of been able to grow under a variety of climatic conditions making
it easy to establish on the field and may be an inexpensive protein source for feeding birds.

Previous studies by Taju et al. (2015); Sisay et al. (2015) have shown that Replacing Soybean meal with processed Kidney bean meal
on egg production positively influenced feed intake, hen day egg production, egg weight and egg mass of laying birds. Feeding laying
hens fed raw Anthonotha macrophylla seed meal based diet improved egg production and apparent digestibility of nutrients in layers
(Ukpabi et al., 2015). Tuleun et al. (2008) also reported that feeding different levels of Mucuna utilis influenced blood parameters and
growth performance of laying birds.

Despite the nutritional benefits of Albizia lebbeck seeds as well as their other therapeutic properties, there is little information
regarding its utilization in poultry feeding as a protein source in the layer ration. As a result, information on effects of Albizia seed
meal on growth performance, egg production, egg quality and blood parameters of birds is scanty. Such information is needed in
designing promote sustainable farming and developing feeding strategies to improve egg quality and production of layers in resource
limited farmers. Therefore, the objective of this study was to determine the effect of partial replacement of Soya meal with Albizia

lebbeck seed meal on the growth performance, egg quality and haemato-biochemical constituents of Nera black hens.

2. MATERIALS AND METHODS

Location of the experiment
This research was carried out at the Poultry Section, Gandhi College of Agriculture, Rajasthan situated in the North-Western part of
India which lies between longitude 23°03" to 30° 12" North and latitude 69°30” and 78°17” East.

Collection and processing of Albizia lebbeck seed meal

Dried and matured pods of Albizia lebbeck were collected from Sumitra Research Institute, Gujarat in the month of March, 2025 and sent
to the Taxonomy Department, Gandhi College of Agriculture, Rajasthan, India for proper authentication and identification before it
was assigned WD/09AH-2025. Collected pods were sorted and seeds were manually removed, toasted under medium heat (60 °C for 10
minutes) and stirred continuously in a metal pot. Seeds were air-dried for 4 hours before it was pulverized into powder with a multi-
purpose electric blender, stored in an airtight container and kept under room temperature prior to analysis. Proximate analysis
pulverized Albizia lebbeck seed meal was carried out adopting the method outlined by Association of Analytical Chemist in 2019 and

2012. Amino acid composition was carried out using High Performance Liquid Chromatographs (HPLC S 600 Series, Germany)
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adjusted subjected to an injection precision of < 0.5 % variable volume injection (10 ul; typically, 0.25 %), wavelength range (190 to 180
nm), wavelength accuracy (+ 2.0 nm), linearity (> 2.0 AU), baseline drift (+ 1 x 10> AU), pressure (60 — 80 %) and temperature of 35 to 55
°C. Phytochemical evaluation of the pulverized seeds was carried out by a procedure that was based on those earlier reports by
Harborne (1973) and Sofowora (1993).

Management of experimental bird and design

Two hundred Nera black laying hens of 20 weeks of age was purchased from a breeding farm in Rajasthan in the month of April, 2025.
Before the commencement of the study, battery cages (equipped with nipple drinkers and aluminum feeders) and pens were
thoroughly disinfected 14 days before the arrival of the birds. On arrival, birds were weighed at the start of the experiment and
randomly assigned into four groups of 50 birds with five replicates, each replicate was further divided into 10 birds each. Hens were
quarantined for 2 weeks, dewormed against parasites using AlbenCap Plus® (Kamara Veterinary Pharmaceuticals, Gujarat, India) and
fed basal diet which was compounded according to the requirements of birds by the Nutritional Research Council (1994). Birds were
cared for according to the methods proposed by Indian Society of Animal Production and a completely randomized experimental
design was adopted. The experiment lasted for 60 days. Group consists of diet 1 (control): basal diet only, Albizia lebbeck seed meal was
partially used to replace soya bean meal at 5 %, 10 % and 15 % in diet 2, 3 and 4 respectively. Feed and fresh water were made available
at all times and other management practices were strictly followed. The amount of feed consumed per bird was calculated by
subtracting the feed refused from feed offered. Feed offered and refused was recorded daily and also weighed end of the experiment.
Body weight gain was calculated as the difference between the final and initial body weight. Feed conversion ratio was determined by
dividing the total feed consumption by the body weight gain. Mortality was recorded as it occurred. Experimental diet was analyzed

using the methods outlined by Association of Analytical Chemist (2016).

Hen day egg production, hen housed egg production and egg weight parameters

Collection of eggs was done twice daily from each replicate between 8:00 and 16:00 hours and weighed immediately using digital
sensitive scale. The average egg weight was calculated by dividing the total egg weight to the number of eggs. Hen-day egg production
(HDEP) and hen housed egg production as percentage were determined using the formula below:

% Hen day egg production = total number of eggs produced/total number of hens present on that day multiplied by 100

% Hen house egg production = total number of eggs produced/number of hens housed multiplied by 100

Egg quality parameters

Ten eggs were randomly selected from each replicate for egg quality parameters using a Digital egg tester® (DET 6500, Netherlands).
The kit was used to determine egg width, egg length, shell weight, albumen weight, albumen height and yolk weight. Yolk colour was
determined based on YolkFan® of digital tester which supports 16 YolkFan scales.

Haugh unit score was calculated by the formula:

HU=100 x log (H-1.7 W 0.37 +7.6 where W= egg weight

Collection and analysis of blood constituents
At the end of the experiment, 10 mL of blood was collected from the wing vein of five randomly selected birds per replicate into two
bottles (5 mL each). Samples for haematology examination were collected into bottles with anticoagulant while those for serum were
put into plain bottles without anticoagulant. Collected samples were placed in an ice pack before they were transported to the
laboratory for further analysis. Parameters examined for haematology includes, hematocrit count, total erythrocyte count,
haemoglobin, total white blood cell, eosinophils, neutrophils, monocytes and lymphocytes. Parameters obtained were analyzed using
Fiss Auto-Haemo Analyzer® (HC-880, China). White blood cell count was determined through impedence method, red blood cell
(sheath flow impedence method), haemoglobin count (colorimetric method) and the machine is adjusted to a temperature of 15 — 30 -C
and humidity of 50 - 80 %.

Serum parameters (albumin, globulin, cholesterol, triglycerides, creatinine, ALT and AST) were analyzed using Mobah- auto-

chemistry analyzer (Spain). Kit was adjusted to a sample volume of 200 uL and temperature / humidity of 10 to 32 <C/ 50 to 90 %.
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Statistical Analysis
Data obtained on growth performance, egg quality, hematological and serum biochemical constituents were analyzed using the
General Linear Model procedures of SAS (2004). Differences between treatment means were separated using Tukey’s test and
significant differences were declared at p<0.05.

The following model was used for the analysis: Yij = pu + Ti + eij Where, Yij = observation on each bird p = overall mean effect Ti =
effect due to the ith dietary treatments and eij = experimental random error.

3. RESULTS

Table 1 shows the proximate and phytochemical composition of Albizia lebbeck seed meal. Proximate analysis of the sample shows that
it contains: dry matter (93.11 %), organic matter (98.00 %), crude protein (35.44 %), ether extract (2.67 %), crude fibre (5.01 %), ash (12.00
%) and energy (2490.8 kcal/kg). Phytochemical examination of Albizia lebbeck seed meal reveals the presence of phenols (78.92 mg/g),
alkaloids (18.60 mg/g), saponins (31.55 mg/g), flavonoids (69.06 mg/g), tannins (12.43 mg/g), glycosides (5.51 mg/g) and steroids (9.05

mg/g).

Table 1: Proximate and phytochemical composition of Albizia lebbeck seed meal

Parameters Concentration (%)
Proximate analysis

Dry matter 93.11
Organic matter 98.00
Crude protein 40.44
Crude fibre 5.01

Ether extract 2.67

Ash 12.00
Energy (Kcal/kg) 2490.8
Phytochemicals Concentration (mg/g)
Phenols 78.92
Alkaloids 18.60
Saponins 31.55
Flavonoids 69.06
Tannins 12.43
Glycosides 5.51
Steroids 9.05

Amino acid analysis of Albizia lebbeck seed meal is presented in Table 2. Serine had the highest concentration of 10.48 % followed by
arginine (8.31 %), histidine (7.33 %), lysine (6.08 %), glycine (3.85 %), glutamine (3.11 %), methionine (3.09 %), threonine (2.41 %),
proline (2.11 %), valine (2.05 %), isoleucine (2.04 %), leucine (1.72 %), alanine (1.08 %), aspartate (1.02 %), tryptophan (0.88 %) and
cysteine (0.52 %) respectively.

Table 2: Amino acid analysis of Albizia lebbeck seed meal

Parameters Concentration (%)
Proline 211
Cysteine 0.52
Arginine 8.31
Valine 2.05
Tryptophan 0.88
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Threonine 241
Phenylalanine 2.06
Lysine 6.08
Leucine 1.72
Isoleucine 2.04
Methionine 3.09
Histidine 7.33
Serine 10.48
Glycine 3.85
Glutamine 3.11
Aspartate 1.02
Alanine 1.08

Table 3 shows the chemical composition of experimental diet. Dry matter of experimental diet varied from 88.61 — 89.34 %, crude
protein (16.76 — 17.33 %), crude fibre (5.62 — 6.37 %), ether extract (2.51 — 2.61 %), ash (8.61 — 9.18 %) and energy (2723.9 — 2788.1
Kcal/kg).

Table 3: Ingredient and chemical composition of experimental diet (% DM)

Ingredients Diet 1 (0 %) Diet 2 (5 %) Diet 3 (10 %) Diet 4 (15 %)
Maize 55.00 55.00 55.00 55.00
Wheat bran 12.00 12.00 12.00 12.00
Soya meal 22.00 20.9 19.80 18.7
Albizia lebbeck seed meal 0.00 1.10 2.20 3.30
Limestone 6.50 6.50 6.50 6.50
Bone meal 3.50 3.50 3.50 3.50
Lysine 0.20 0.20 0.20 0.20
Methionine 0.25 0.25 0.25 0.25
Premix (Mineral/Vitamin mixture) 0.25 0.25 0.25 0.25
Salt 0.30 0.30 0.30 0.30
Total 100.0 100.0 100.0 100.0
Chemical composition (% DM)

Dry matter 88.61 89.34 89.24 89.21
Crude protein 17.33 16.84 16.80 16.76
Crude fibre 5.62 6.16 6.24 6.37
Ether extract 2.61 2.56 2.53 2.51
Ash 8.61 9.12 9.15 9.18
Energy (kcal/kg) 2788.1 2723.9 2725.6 2729.2

Each 2.5 kg of vitamins/ Minerals premix mixture contains 12,000 IU vitamin A; 8,000 IU Vit.D3;250 g vitamin E; 10 g Vit.K3; 100 g vitamin B1; 15 g
vitamin B2 ;20 mg vitamin B12 ; 1.0 g vitamin B6; 50 g Niacin ;10 g Pantothenic acid ;10g Folic acid;60 mg Biotin ; 350 g Choline chloride; 80 g Zinc; 40 g
Copper; 0.70 g Iodine ; 20 g Iron; 0.5 g Selenium; 80g Manganese ;0.50 g Cobalt
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Table 4 shows the growth performance of Nera black hens fed different levels of Albizia lebbeck seed meal. Partial replacement of
soybean meal with Albizia lebbeck seed meal improved (p<0.05) body weight gain and total feed consumption. Increase in Albizia lebbeck
seed meal decreased (p<0.05) the feed conversion ratio of birds.

Table 5 reveals egg production of Nera black hens fed different levels of Albizia lebbeck seed meal. Total egg weight among birds
was lower among birds which received diet 1 (16.21 kg) than diet 2 (21.233 kg), diet 3 (21.53 kg) and diet 4 (22.01 kg) (p<0.05). Hen day
egg production and hen day house production value ranged from 49.38 — 69.18 % and 45.07 — 67.22 % respectively. However, values
obtained were significantly (p<0.05) affected by the treatment.

Table 4: Growth performance of Nera black hens fed different levels of Albizia lebbeck seed meal

Parameters Diet 1 (0 %) Diet 2 (5 %) Diet 3 (10 %) Diet 4 (15 %) SEM
Initial body weight (kg) 1.52 1.52 1.52 1.52 0.06
Final body weight (kg) 1.73b 1.82a 1.84a 1.88a 0.20
Body weight gain (Kg) 0.21b 0.30a 0.32a 0.36a 0.13
Total feed consumption (kg) 9.61b 10.22a 10.23a 10.23a 0.95
Feed conversion ratio 291a 2.21b 2.18b 2.11c 0.01

abe: Means within a row with different superscripts are significantly different (p<0.05); diet 1: basal diet only; Treatment 2,3 and 4, Albizia lebbeck seed

meal was used to replace soya at 5 %, 10 % and 15 % ; SEM: Standard error of mean

Table 5: Egg production of Nera black hens fed different levels of Albizia lebbeck seed meal

Parameters Diet 1 Diet 2 Diet 3 Diet 4 SEM

Total egg weight (kg) 16.21b 21.33a 21.53a 22.01a 1.37
Hen day egg production (%) 49.38b 68.05a 69.11a 69.18a 2.65
Hen house egg production (%) 45.07b 65.02a 67.18a 67.22a 2.09

abe: Means within a row with different superscripts are significantly different (p<0.05); diet 1: basal diet only; Treatment 2,3 and 4, Albizia lebbeck seed

meal was used to replace soya at 5 %, 10 % and 15 % ; SEM: Standard error of mean

Table 6 reveals the effects of feeding different levels of Albizia lebbeck seed meal on egg quality parameters of Nera black hens.
Replacement of soya meal with Albizia lebbeck seed meal improved (p<0.05) egg weight, egg length, shell weight, albumen weight,
albumen height, haugh unit, yolk weight, yolk length, yolk colour and yolk index. No significant difference was found in egg width
(p>0.05).

Table 6: Effects of feeding different levels of Albizia lebbeck seed meal on egg quality parameters of Nera black hens

Parameters Diet 1 Diet 2 Diet 3 Diet 4 SEM
Egg width (mm) 30.65b 33.91a 34.08a 34.15a 1.71
Egg length(mm) 42.16b 52.64a 53.01a 53.67a 2.83
Shell weight (g) 4.44b 591a 6.07a 6.24a 0.02
Albumen weight (g) 19.42b 25.86a 26.17a 26.25a 1.62
Albumen height (mm) 5.29b 6.84a 6.92a 7.18a 0.03
Haugh unit 70.02b 86.03a 87.15a 87.69a 3.09
Yolk weight (g) 13.08b 15.12a 15.65a 15.80a 0.42
Yolk length (mm) 36.76b 42.05a 42.11a 42.17a 0.96
Yolk height (mm) 10.02b 14.07a 14.55a 15.07a 0.02
Yolk color 5.84b 10.44a 11.82a 12.06a 0.01
Yolk index 0.18c 0.25b 0.28b 0.31a 0.01

abe; Means within a row with different superscripts are significantly different (p<0.05); diet 1: basal diet only; Treatment 2,3 and 4, Albizia lebbeck seed
meal was used to replace soya at 5 %, 10 % and 15 % ; SEM: Standard error of mean
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Table 7 displays the effects of feeding different levels of Albizia lebbeck seed meal on haematological parameters of Nera black hens.
Replacement of soya meal with Albizia lebbeck seed meal increased (p<0.05) hematocrit, total leucocyte count, total erythrocyte count,
haemoglobin, lymphocytes, monocytes, eosinophils and neutrophils compared with the control. Neutrophil/lymphocyte ratio

decreased (p<0.05) as the level of Albizia lebbeck seed meal increases across the treatments.

Table 7: Effects of feeding different levels of Albizia lebbeck seed meal on haematological parameters of Nera black hens

Parameters Diet 1 Diet 2 Diet 3 Diet 4 SEM
Hematocrit % 28.94b 31.02a 33.32a 33.51a 1.85
Total erythrocyte count (106/pl) 4.94b 6.06a 6.51a 6.59a 0.01
Total leucocyte count (10%/pl) 8.77b 12.05a 13.04a 13.51a 0.05
Heamoglobin (g/dL) 10.09b 13.41a 13.54a 13.67a 0.12
Lymphocytes (%) 51.21b 64.09a 65.92a 66.01a 0.49
Monocytes (%) 3.91b 5.04a 5.85a 6.07a 0.02
Eosinophils (%) 1.22¢ 1.85b 1.87b 1.92a 0.02
Neutrophils (%) 41.09a 28.15b 26.07b 24.11b 0.81
Neutrophil/Lymphocyte ratio 0.80a 0.43b 0.39c 0.36¢ 0.02

abe: Means within a row with different superscripts are significantly different (p<0.05); diet 1: basal diet only; Treatment 2,3 and 4, Albizia lebbeck seed

meal was used to replace soya at 5 %, 10 % and 15 %; SEM: Standard error of mean

Effects of feeding different levels of Albizia lebbeck seed meal on serum biochemical constituents of Nera black hens is presented in
Table 8. Replacement of soya meal with Albizia lebbeck seed meal increased (p<0.05) the total protein, albumen, globulin and
triglycerides. Cholesterol value varied from (95.55 — 102.1 mg/dl) and no difference was found for creatinine, alanine amino transferase
(ALT), and aspartate transaminase (AST) (p>0.05).

Table 8: Effects of feeding different levels of Albizia lebbeck seed meal on serum biochemical constituents of Nera black hens

Parameters Diet 1 Diet 2 Diet 3 Diet 4 SEM
Total protein (g/dl) 5.22b 6.14a 6.27a 6.31a 0.02
Albumin (g/dl) 3.05b 3.6la 3.66a 3.68a 0.04
Globulin (g/dl) 2.17b 2.53a 2.6la 2.63a 0.13
Cholesterol (mg/dl) 102.1a 97.51b 96.02b 95.55b 3.74
Triglycerides (mg/dl) 63.07b 72.65a 73.17a 75.02a 2.11
Creatinine (mg/dl) 3.45 3.38 3.61 3.54 0.02
AST (U/L) 50.01 50.08 51.72 51.85 2.80
ALT (U/L) 27.05 28.11 28.17 29.04 0.41

abe: Means within a row with different superscripts are significantly different (p<0.05); diet 1: basal diet only; Treatment 2,3 and 4, Albizia lebbeck seed

meal was used to replace soya at 5 %, 10 % and 15 % ; SEM: Standard error of mean; ALT: alanine amino transferase; AST: aspartate transaminase

4. DISCUSSION

Proximate composition of Albizia lebbeck seed meal shows that it is rich in protein and can be used as a protein supplement in animal
feed (NRC, 1994; Alagbe et al., 2018). Crude protein of Albizia lebbeck seed meal used in this study was higher than 38.60 % recorded by
Rotimi et al. (2008). Ether extract and ash content obtained was higher than 0.12 % and 9.48 % reported by Hassan et al. (2007).
Variation in these results could be attributed to age of plant, geographical location and processing methods (Singh et al., 2022). Results
on the phyto-components of Albizia lebbeck seed meal showed that it contains a cocktail of bioactive compounds with therapeutic
properties viz: anti-inflammatory, antioxidant (Ojediran et al., 2024b), anti-viral (Singh et al., 2021), immuno-modulatory (John, 2024a;
John, 2024b), anti-tumor, anti-helminthic (Ojediran et al., 2024a), antifungal, antidiarrheal (Singh et al., 2022), anti-cancer (Singh et al.,
2022), antimicrobial (Alagbe, 2024; Hernandez and Alagbe, 2025a), antidepressant, gastro-protective (Muritala et al., 2022),
hypolipidemic (Musa et al., 2020), cardio-protective, antinociceptive (Hernandez and Alagbe, 2025b), antifertility (Omokore and
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Alagbe, 2019), antiplatelet (Adewale et al., 2021), antiprotozoal, cytotoxic (Alagbe, 2024), antimalarial (Shittu et al., 2024; Daniel et al.,
2023), anti-rheumatic amongst others. In this current study, concentration of tannins, alkaloids, flavonoids, phenols and saponins were
higher than those reported by Muhammad et al. (2010). Discrepancies in result may be linked to differences in locality, species,
harvesting method, storage, processing technique amongst others (Hernandez and Alagbe, 2024a).

Albizia lebbeck seed meal is predominant in serine, arginine, lysine and histidine which suggests that they are necessary for growth
and optimal immuno-competence (Alagbe and Adegbite, 2019). For instance, arginine is an efficient immune modulator (Alagbe and
Oluwafemi, 2019). The other amino acids recorded in this study are also of benefit to maximize growth and feed efficiency of birds
(Shittu et al., 2024). The result obtained in this study is in consonance with the reports of Saleem et al. (2019); Adewuyi and Oderinde
(2014).

Higher body weight was recorded among hens fed different level of Albizia lebbeck seed meal compared to the control. This result
suggests that the phyto or bioactive compounds in Albizia lebbeck seed meal is capable of stimulating the production of digestive
enzymes (lipase, amylase, or protease) and improve the balance of gut flora resulting in efficient digestion of feeds (Alagbe, 2022;
Tesfaye et al., 2012). Replacing soya meal with Albizia lebbeck seed meal also had positive effect on feed consumption possibly due to its
pleasant aroma resulting in better growth performance and improved feed conversion ratio (Safaa et al., 2008b). The feed conversion
ratio recorded in this study was similar to the result of Zanu et al. (2012); Bendonkeng et al. (2011); Olabode and Okelola (2014), who
discovered that the feed conversion ratio ranges of 2.30 — 2.80 in broilers fed different levels of Moringa oleifera leaf meal used as
replacement for fish meal.

Replacement of soya meal with Albizia lebbeck seed meal increased hen day production, hen house egg production as well as egg
weight among birds. This outcome suggests that Albizia lebbeck seed meal improved in the nutritional components of the experimental
diet due to the presence of amino acids especially methionine and lysine which have been reported to increase egg size and quantity
(John, 2024d). A study by Odunsi et al. (2003) has shown that increased in dietary methionine and lysine concentration resulted in high
egg production of Isa-brown hens. The result obtained in this study is in agreement with the reports of Nobakht and Moghaddam
(2012) when different levels of Costmary was fed to laying hens. Hen day egg production obtained was higher was lower than 60 — 85
% recorded by Olabode and Okebola (2014) when neem leaf meal was supplemented in the diet of laying birds.

Egg length observed in this study was similar to a study by Ukpabi et al. (2015) who found out that egg length of laying hens fed
diets containing graded levels of raw Anthonotha macrophylla varied from 54.19 — 56.00 mm. This outcome was lower than those
presented by Taju et al. (2015) when soya meal was replaced by processed kidney bean meal. Increase in egg width and length among
birds fed different levels of Albizia lebbeck seed meal can be attributed to the presence of some amino acid in the sample particularly
lysine and methionine, which plays significant role in the size of eggs (John, 2024c). Shell weight of hens fed different levels of Albizia
lebbeck seed meal was higher compared to the control. This is likely due to high mineral or ash content in  Albizia lebbeck seed meal
especially calcium and phosphorus. According to Omokore and Alagbe (2019), calcium is required for shell thickness of eggs which
automatically reflects in their shell weight. There is a direct correlation between albumen height, egg weight and yolk weight. It was
observed in this current study that an increase in levels of Albizia lebbeck seed meal resulted to an improvement in egg weight, albumen
weight and yolk weight. This result is in agreement with the reports of Adem et al. (2013) when raw and processed common Vetch
Seed (Vicia sativa) added to rations of laying hens. Yolk index recorded was similar to the result of a study by Laudadio and Tufarelli
(2010) who obtained a range of 0.21 — 0.41 when soya bean meal was substituted with treated fava bean in laying birds. This result
suggests that the internal qualities of the eggs are good (John, 2024d). Nobakht and Moghaddam (2012) observed a direct correlation
between Haugh unit, yolk and albumin content of eggs. Egg yolk colour is a vital parameter in consumer preferences and it also
influences human appetite (Amerine et al., 1995). Yolk colour of hens fed different levels of Albizia lebbeck seed meal was high
compared to the control. This outcome suggests that Albizia lebbeck seed meal contained an appreciable quantity of carotene which can
act as a yolk colouring agent of eggs. This result agrees with the report of Kwari et al. (2011) when raw or processed sorrel (Hibiscus
sabdariffa) seed meal was fed to laying birds.

Haematocrit and haemoglobin count recorded in this study was within the normal range of 28.00 — 36.00 % and 6.60 — 18.00 g/dL
cited by Islam et al. (2004). The result obtained suggests the absence of nutritional stress in birds (Etim et al., 2013). Normal heamatocrit
value indicate that birds were not anemic (Etim et al., 2014a; Alagbe et al., 2019). It also indicates that the efficient transportation of
oxygen and absorbed nutrients were not compromised (Etim et al., 2014b; Alagbe and Grace, 2019). Red blood cell value was within the
reference value [(3.80 — 20.00 (10%/ul)] reported by Café et al. (2012); Alagbe and Adegbite (2019). Total leucocyte count, monocytes,
eosinophils and lymphocytes were within the normal ranges [(7.50 — 12.00 (10%/ul)], 2.00 — 6.00 %, 0 — 2.00 % and 42.00 — 80.00 %
reported by Islam et al. (2004); Riddell (2011) and Thrall (2007). Neutrophil count was within the reference range (19.00 — 45.00 %)
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reported by Pampori and Igbal (2007). White blood cell is responsible for the production of antibodies to prevent the body against
infection and disease (Isaac et al., 2013). Monocytes, eosinophils and lymphocytes are important immunological modulator in birds
(John, 2024e).

Values of total protein, albumin and globulin obtained in this study were within the normal range of 3.00 —7.50 g/dl, 2.00 - 4.50 g/dl
and 1.85 — 4.00 g/dl cited by (Alagbe, 2017). This result suggests adequacy in protein reserve for growth and production across the
treatment (Thrall, 2007). Total cholesterol and triglycerides values observed in the study were within the values (58.00-130.0 mg/dIl and
40.09 — 90.00 mg/dl reported by Muritala et al. (2022) for birds fed different levels of phytogenics. Moreover, the values of creatinine
(3.38to 3.61 mg/dl) obtained in this study were lower than the normal range (2.00-5.00 mg/dl) reported by Café et al. (2012). This
outcome indicates that the kidney and other vital parts of birds were not compromised by the partial replacement of soya meal with
Albizia lebbeck seed meal. Values of alanine amino transferase and aspartate transaminase were 35.00 — 65.00 U/L and 18.00 — 45.00 U/L
cited by Pampori and Igbal (2007). This suggests that the partial replacement at soya meal with Albizia lebbeck seed meal up 15 % was
not toxic to affect the liver function of birds (Alagbe, 2017).

5. CONCLUSION

In conclusion, Albizia lebbeck seed meal is rich in protein and other phyto-components with therapeutic properties. Replacing soya meal
with Albizia meal up to 15 % had positive effect on growth performance, egg quality, hen day egg production, hen housed egg
production as well as blood parameters. These phyto-components could stabilize liver cells, detoxify and neutralize the activities of free
radicals and delivers a broad-spectrum antimicrobial effect. This research will help to promote animal production and reduce the

pressure on conventional feedstuffs like soya bean meal.

Acknowledgments

The author has no acknowledgments to disclose.

Author’s Contribution
I want to thank all the staffs at the Department of Animal Nutrition and Biochemistry, Gandhi College of Agriculture, Rajasthan for

their encouragement

Funding

This research did not receive any specific grant from funding agencies in the public, commercial, or nonprofit sectors.

Conflict of interest
The authors declare that they have no conflicts of interests, competing financial interests or personal relationships that could have

influenced the work reported in this paper.

Ethical approval
The study was approved by the ethic committee at the Department of Animal Nutrition and Biochemistry, Gandhi College of
Agriculture, Rajasthan, India with reference code: GHJ/009A/2025C.

Informed consent

Not applicable.

Data availability
Data that support the findings of this study are embedded within the manuscript.

REFERENCES
1. Adem K, Mehmet Y, Nurinisa A, Esenbuga, Aysel T. The Quality, Blood Parameters and Liver Histopathology. Poultry
Effect of Raw and Processed Common Vetch Seed (Vicia Science Journal. 2013; 50: 228-236.

sativa) added to Rations of Laying Hens on Performance, Egg

Discovery Agriculture 11, e18da3161 (2025) 90f12



ARTICLE | OPEN ACCESS

10.

11

12.

13.

Adewale AO, Alagbe JO, Adeoye, AO. Dietary
Supplementation of Rauvolfia Vomitoria Root Extract as A
Phytogenic Feed Additive Diets:
Haematology and serum biochemical indices. International
Journal of Orange Technologies, 2021; 3(3): 1-12.

Adewuyi A, Oderinde RA. Fatty acid composition and lipid

in Growing Rabbit

profile of Diospyrosme spiliformis, Albizia lebbeck, and
Caesalpinia pulcherrima seed oils from Nigeria. International
Journal of Food Science. 2014; 3(8): 11-16.

Alagbe JO, Adegbite MB. Haematological
biochemical indices of starter broiler chicks fed aqueous

and serum

extract of Balanites aegyptinca and Alchornea cordifolia bark
mixture. International Journal of Biological, Physical and
Chemical Studies.2019; 1(1): 8-15

Alagbe JO, Grace FR. Effect of Albizia lebbeck seed oil dietary
the
biochemical parameters of weaner rabbits. Sumerianz Journal
of Agriculture and Veterinary. 2019; 2(10): 96 -100.

Alagbe JO, Oluwafemi

biochemical indices of growing rabbits fed diet supplemented

supplementation on haematological and serum

RA. Hematology and serum
with different levels of Indigofera zollingeriana leaf meal.
Progress in Chemical and Biochemical Research. 2019; 2(4):
170-177.

Alagbe JO, Sadiq MR, Anaso EU, Grace FR. Efficacy of Albizia
lebbeck seed oil on the growth performance and carcass
characteristics of weaner rabbits. Sumerianz Journal of
Agriculture and Veterinary. 2019; 2(12): 116-122.
Alagbe JO, Shittu MD, Tanimomo BK.

Anogeissusleio carpus stem bark on the fatty acid composition

Influence of

in meat of broiler chickens. European Journal of Life Safety
and Stability 2022; 14(22): 13-22.

Alagbe JO. Effect of feeding different levels of Tridax
procumbens meal on the performance, carcass characteristics
and blood profile of growing cockerels. Scholarly Journal of
Agricultural Science. 2017;7(1):20-26.

Alagbe JO. Studies

utilization and haematological characteristics of broiler

on growth performance, nutrient

chickens fed different levels of Azolla-Moringa olifera mixture.
Greener Journal of Agricultural Sciences. 2017; 7(6):145-156.

. Alagbe JO. Use of medicinal plants as a panacea to poultry

production and food security: A review. Gospodarka I
Innowacje 22(2022): 1-12.

Alagbe OJ. Novel phytogenics’ impact on weaned pig's
growth performance, haematology and serum biochemical
indicators. Black Sea Journal of Agriculture, 2024; 7(2): 82-89.
Ali MT, Haque ST, Kabir ML, Rana S, Haque E. A
comparative study of in vitro antimicrobial, antioxidant and

cytotoxic activity of Albizia lebbeck and Acacia nilotica stem

Discovery Agriculture 11, e18da3161 (2025)

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

bark,” Bulletin of the Faculty of Pharmacy Cairo University.
2018; 56(1): 34-38.

Amerine M, Pangborn R, Roessler E. Principles of Sensory
Evaluation of Food. New York. 1995; Pp 56.

Amina S. El-Saadanya, Amal M. ElBarbarya, Effat Y. Shreifb,
AlaaFElkomyc,d, Ayman M. Khalifahc and Karim El-Sabroute.
Pumpkin and garden cress seed oils as feed additives to
improve the physiological and productive traits of laying
hens. Italian Journal of Animal Science, 2022; 21(1): 1047-1057
AOAC. Official Methods of Analysis of AOAC International.
Washington DC, Oxford University Press, 2019.

AOAC. Official methods of Analysis, (19th Ed). Association of
Official Analytical Chemist. Washington D.C. 2012
Bendonkeng F, Boukila B, Beguidé A, Pamo T. Substitution of
soybean meal by meal Moringa oleifera leaves in the diet
finishing broiler. Bull. Ani. Health and Prod. 2011; 59(3): 357-
364.

Café MB, Rinaldi FP, Morais HR, Nascimento MR, Mundim
AV, Marchini CFP. Biochemical blood parameters of broilers
at different ages under thermoneutral environment. World
Poultry Conference, Salvador-Bahia-Brazil, 5-9 August, 2012.
World Poultry Science Journal, Suppl.2012; 1, pp. 143-146.
Chitra P, Balasubramanian A. A

composition and nutritive value of Albizia tree leaves as a

study on chemical

livestock feed. International Journal of Science, Environment
and Technology. 2016; 5(6): 4638 — 4642

Daniel NA, Friday U, Alagbe OJ. Investigating the effects of
pawpaw (Carica papaya) essential oil dietary supplementation
on the growth performance and carcass characteristics of
broilers. Research in: Agricultural and Veterinary Sciences,
2023;7(3): 164 - 174.

Etim NN, Enyenihi GE, Akpabio U, Offiong EEA. Effects of
nutrition on haematology of rabbits: A Review. European
Scientific Journal, 2014a; 10(3):413-424.

Etim NN, Williams ME, Akpabio U, Offiong E E.
Haematological parameters and factors affecting their values.
Agricultural Science. 2014b; 2(1): 37-47

Etim NN, Williams ME, Enyenihi GE, Udo MD, Offiong EEA.
Haematological parameters: indicators of the physiological
status of farm animals. British Journal of Science, 2013; 10(1):
33-45.

Harborne J.B. A Guide to Modern Technique of plant
Analysis, 3rd ed. Chapman and Hall, London, 1998, 285.
Hassan IG, Umar KG, Atiku I. Nutritional evaluation of
Albizia lebbeck seed pod as source of feeds for livestock.
American Journal of Food Tech. 2007; 2(5): 435-439.

Isaac LJ, Abah G, Akpan B, Ekaette IU. Haematological
properties of different breeds and sexes of rabbits. Proc. of the
18th Annual Conf. of Anim. Sci. Assoc. of Nig. 2013; 24-27.

10 of 12



ARTICLE | OPEN ACCESS

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Islam MS, Lucky NS, Islam MR, Ahad A, Das BR, Rahman
MM, Siddivi MSI. Haematological parameters of Fayoumi,
Assil and local chickens reared in Sylhet Region in
Bangladesh. International Journal of Poultry Science. 2004;
4(10), 748-756

John AO. Clerodendron splendens leaf extract supplementation
rabbits:
haematology and intestinal microbial population. Cerrado:
Agricultural and Biological Research, 2024b; 1(1): 21-31.

John AO. Effect of coconut shell extract on the growth

in weaner impact on growth performance,

performance and some haemato-biochemical parameters of
broiler chicken. Brazilian Journal of Science, 2024c; 3(6): 82-95.
John AO. Effect of performance, serum biochemistry and
heamatological components of feeding Japanese quails
feed
macrostachyum leaves. Brazilian Journal of Science, 2024d; 3(5):
51-64.

John AO. Impact of dietary supplementation of Rhammnus

phytogenic additions comprising = Megaphrynium

prinoides leaf extract on the growth performance, nutrient
retention and intestinal microbial count of Japanese quails.
Brazilian Journal of Science, 2024a; 3(5): 40-50.

Kasture VS, Chopde CT, Deshmukh VK. Anticonvulsive
activity of Albizzia lebbeck, Hibiscus rosa sinesis and Butea
monosperma in experimental animals,” Journal of
Ethnopharmacology, 2000; 71(1-2): 65-75

Kwari ID, Diarra SS, Raji AO, Adamu SB. Egg production
and egg quality laying hens fed raw or processed sorrel
(Hibiscus sabdariffa) seed meal. Agriculture and biology
journal of North America 2011; 2: 616-621.

Laudadio V, Tufarelli V. Treated fava bean (Vicia faba var.
minor) as substitute for soybean meal in ration of early phase
laying hens: Egg-laying performance and egg quality. Poultry
Science 2010; 89: 2299-2303.

Malaikolundhan H, Mookkan G, Krishnamoorthi G.
Anticarcinogenic effect of gold nanoparticles synthesized
from Albizia lebbeck on HCT-116 colon cancer cell lines,”
Artificial Cells, Nanomedicine, and Biotechnology, vo 48 (1):
1206-1213, 2020.

Meshram G, Kumar A, Rizvi W, Tripathi CD, Khan R.A.
Evaluation of the anti-inflammatory activity of the aqueous
and ethanolic extracts of the leaves of Albizzia lebbeck in
rats,” Journal of Traditional and Complementary Medicine.
2016; 6(2):172-175.

Muhammad NO, Jimoh FO, Nafiu MO, Oloyede OB, Salawu
MO. Nutrients and Antinutrients Analysis of Albizia lebbeck
Seed. Bioresearch Bulletin, 2010; 4: 161-165

Muritala DS, Alagbe JO, Ojebiyi OO, Ojediran TK, Rafiu TA.
Growth performance and

and haematological serum

biochemical parameters of broiler chickens given varied

Discovery Agriculture 11, e18da3161 (2025)

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

concentrations of Polyalthia longifolia leaf extract in place of
conventional antibiotics. Animal Science and Genetics, 2022;
18(2): 57-71.

Musa B, Alagbe JO, Adegbite MB, Omokore EA. Growth
performance, caeca microbial population and immune
response of broiler chicks fed aqueous extract of Balanites
aegyptiaca and Alchornea cordifolia stem bark mixture. United
Journal for Research and Technology, 2020; 2(2):13-21.
National Research Council. Nutrient Requirements for
Poultry. 9 th Ed. National Academy Press; Washington DC,
USA. 1994.

Nobakht A, Mehmannavaz Y. Investigation the effects of
using different levels of Thymyus valgaris, Lamiaceae men-
thapiperita and Oreganum valgare and their different
mixtures on yield, egg quality, blood and immunity
parameters of laying hens. Iranian J. Anim. Sci. 2010; 41:129-
136

Nobakht A, Moghaddam M. The Effects of Different Levels of
Medicinal Plant
Performance, Egg Traits and Blood Biochemical Parameters of
Laying Hens. Iranian J. Anim. Sci. 2012; 27:125-130.

Nobakht A, Moghaddam M. The Effects of Different Levels of
Medicinal Plant
Performance, Egg Traits and Blood Biochemical Parameters of
Laying Hens. Iranian J. Anim. Sci. 2012; 27:125-130.

Odunsi A. Assessment of Lablab (Lablab purpureus) leaf meal

Costmary (Tanacetum balsamita) on

Costmary (Tanacetum balsamita) on

as a feed ingredient and yolk coloring agent in the diet of
layers. Inter. J. Poult. Sci. 2003; 2(1): 71- 74.

Odunsi A. Assessment of Lablab (Lablab purpureus) leaf meal
as a feed ingredient and yolk coloring agent in the diet of
layers. Inter. J. Poult. Sci. 2003; 2(1): 71- 74.

Ojediran TK, Emiola IA, Durojaye V, Alagbe JO. Analysis of
Kigellia africana fruit's powder antioxidant and phytochemical
properties. Brazilian Journal of Science 2024b; 3(7): 38-49.
Ojediran TK, Emiola IA, Durojaye V, John A. Proximate,
vitamin and GC-MS profiling of Kigella africana powder.
Cerrado: Agricultural and Biological Research, 2024a; 1(1): 13-
20.

Olabode A, Okelola O. Effect of Neem Leaf Meal (Azadirachta
indica) on the Internal Egg Quality and Serum Biochemical
Indices of Laying Birds. Glo. J. Bio., Agri. and Health Sci. 2014;
3(3):25-27.

Oluwafemi RA, Lawal A.O, Adelowo SA, Alagbe JO. Effects
of dietary inclusion of ginger (Zingiber officinale) and garlic
(Allium sativum) oil on carcass characteristics and sensory
evaluation of broiler chicken. Texas
Multidisciplinary Stud. 2021; 2(11): 180-188.
Omokore EO, Alagbe JO. Efficacy of dried Phyllantus amarus

leaf meal as an herbal feed additive on the growth

Journal of

11 of 12



ARTICLE | OPEN ACCESS

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

performance, haematology and serum biochemistry of
growing rabbits. International Journal of Academic Research
and Development. 2019; 4(3): 97-104.

Pampori ZA, Igbal S. Haematology, Serum Chemistry and
in Native Chicken of
Kashmir. International Journal of Poultry Science. 2007; 6(8),
578-582

Priyanka K, Anitha K, Shirisha ], Dipankar B, Rajesh K.
Evaluation of anti-oxidant activity of ethanolic root extract of
Albizia lebbeck (l.) Benth,” International Research Journal of
Pharmaceutical and Applied Sciences. 2013; 3(2): 93-101.

Riddell C. Comparative Anatomy, Histology and Physiology

Electrocardiographic ~Evaluation

of the Chicken. Department of Pathology, Western College of
Veterinary Medicine, University of Saskatchewan, Saskatoon,
Saskachewan, Canada S7N OWO, 2011; p. 37-38

Rotimi AO, Adewale A, Ibironke A A. Determination of the
Mineral Nutrients, Characterization and Analysis of the Fat-
Soluble Vitamins of Caesalpinia pulcherrima and Albizia
lebbeck Seeds and Seed Oils. Seed Science and Biotechnology,
2008; 73-78.

Safaa H, Serrano M, Valencia D, Frikha M, Jiménez-Moreno E,
Mateos G. Productive performance and egg quality of brown
egg-laying hens in late phase of production as influenced by
level and source of calcium in the diet. Poult. Sci. 2008b;
87:2043-2051.

Saleem U, Raza Z, Anwar F, Ahmad B, Hira, S Ali T.
Experimental and computational studies to characterize and
evaluate the therapeutic effect of Albizia lebbeck (L.) seeds in
Alzheimer’s disease. Medicina. 2019; 55 (5): 184-188

SAS. 2004. Institute SAS/STAT, User’s Guide, Version 9.1.
Cary. NC: Inst. Inc.

Shashidhara S, Bhandarkar AV, Deepak M. Comparative
evaluation of successive extracts of leaf and stem bark of
Albizzia lebbeck for
Fitoterapia. 2008; 79(4): 301-302, 2008.

Shittu MD, Alagbe JO, Alaba O, Okanlawon EO, Adelakun
FA, Emmanuel EO, Adejumo DO. (2024). Effect of ginger,

garlic and Negro pepper on the gut microbes,

mast cell stabilization activity,”

gut
histomorphometry and pathological assessment of selected
organs of broiler chickens. Association of Deans of
Agriculture in Nigerian Universities, 2024; 5: 105-121.

Singh AS, Alagbe JO, Sharma S, Oluwafemi RA, Agubosi
OCP. Effect of dietary supplementation of melon (Citrallus
linatus) seed oil on the growth performance and antioxidant
status of growing rabbits. Journal of Multidimensional
Research and Rev. 2021; 2(1): 78-95.

Singh G, Passsari AK, Leo VV. Evaluation of phenolic content
antioxidant, antimicrobial, and

variability along with

Discovery Agriculture 11, e18da3161 (2025)

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

cytotoxic potential of selected traditional medicinal plants
from India. Frontiers of Plant Science. 2016; 7:407, 2016.

Singh S, Alagbe O], Liu X, Sharma R, Kumar A. Comparative
analysis of ethanolic Juniperus thurifera leaf, stem bark and
root extract wusing gas chromatography and mass
spectroemetry. International Journal of Agriculture and
Animal Prod. 2022; 2(6): 18-27.

Sisay FM, Mengistu UL, Getachew A. Effects of Replacing
Soybean Meal with Processed Kidney Bean Meal (Phaseolus
vulgaris) on qualities of Eggs of White Leghorn Hens.
International Journal of Agricultural Science Research. 2015; 4:
049-056.

Taju H, Mengistu U, Getachew A, Sisay F. Effect of Replacing
Soybean Meal with Processed Kidney Bean Meal on Egg
Production and Economics of White Leghorn Layers. Poult
Fish Wildl Sci. 2015; 3:11-16

Tesfaye, E, Getachew A, Mengistu U, Tadelle D. Effect of
Replacing Moringa olifera Leaf Meal for Soybean Meal in
Broiler Ration. G. ]. of Sci. Front. Res. Agri. and Biol. 2012;
12(5):1-6.

Thrall MA. Hematologia e Bioquimica Clinica Veterinaria.
Philadelphia: Lippincott Williams & Wilkins, Sao Paulo: Roca,
2007; 582 pp.

Tuleun CD, Carew SN, Ajiji I. Feeding value of velvet beans
(Mucuna utilis) for laying hens. Livestock Research for Rural
Development. 2015; 20(4): 11-14

Ueda TM, Tokunaga M, Okazaki N, Sata U, Ueda K,
Yamamura S. Albiziahexoside: a potential source of bioactive
saponin from the leaves of Albizzia lebbeck,” Natural Product
Research. 2003; 17(5): 329-335, 2003.

Ukpabi UH, Mbachu CL, Onuoha CO, Agbai NE. Nutrient
digestibility and egg quality of laying hens fed raw
anthonotha macrophylla seed meal based diet. int’l Journal of
Agric. and Rural dev. 2015; 3(9): 112-116

Umar H, Kavaz D, Rizaner N. Biosynthesis of zinc oxide
nanoparticles using Albizia lebbeck stem bark, and evaluation
of its antimicrobial, antioxidant, and cytotoxic activities on
human breast cancer cell lines,” International Journal of
Nanomedicine. 2019; 14(9): 87-100.

Zanu H, Asiedu P, Tampuori M, Asada M, Asante L
Possibilities of using Moringa (Moringa oleifera) leaf meal as a
partial substitute for fishmeal in broiler chickens’ diet. Online
J. of Anim. Feed Resou. 2012; 2(1): 70-75

12 of 12



