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ABSTRACT

To evaluate the effect of diet supplementation with Moringa oleifera leaf meal (MOLM) on egg
quality traits of Japanese quails, a study was conducted for 16 weeks. For this purpose, a total of
270 adult female quails and 90 adult male quails of seven weeks of age were divided into 5 groups
(Mo, Mos, M1, M1s, and M2) of 3 replicates of 24 birds (18 females and 6 males) each. The groups
corresponded to 0, 0.5, 1, 1.5, and 2% inclusion levels of MOLM. The egg quality traits were
studied fortnightly in four randomly collected eggs per replicate. An improvement (P<0.05) in the
egg quality traits, particularly egg shape index, albumen index, yolk colour score, and Haugh unit
was recorded in the quails fed MOLM-based diets which denote better egg quality and higher
chances of acceptability of the eggs by the consumer. It is concluded that MOLM can be safely

included at 2% in the diets of Japanese qualils.

Keywords: Acceptability; consumer; egg quality traits; Japanese quails; leaf meal; Moringa oleifera.

1. INTRODUCTION

The egg quality plays a pivotal role in the egg
industry and displays the signs of egg freshness
and optimal shelf life, thus influencing economic
profitability [1]. The diversification of conventional
protein sources and therefore their limited
availability in the poultry sector is sought to
hamper the egg quality of the birds [2]. The
production of good quality eggs thus needs the
addition of cheap and locally available non-
conventional protein sources such as Moringa
oleifera leaves in the diet of poultry. The active
components of Moringa oleifera leaves appear to
ameliorate oviposition and uterine health, thus
improving egg quality [3,4-6]. Moringa oleifera
leaf meal has been found to produce eggs of
good quality countless times in poultry [7,8,9,10]
excluding Japanese quails where the studies are
minimal. Therefore, the study aimed to denote
the significance of Moringa oleifera leaf meal on
the egg quality traits of Japanese quails.

2. MATERIALS AND METHODS

A completely randomized design-based trial was
conducted for a period of 16 weeks at the Poultry
Demonstration and Experimental Unit of College
of Veterinary Science and Animal Husbandry,
Anjora, Durg, C.G., India, consisting of 270 adult
female quails and 90 adult male quails in 3:1 sex
ratio of uniform age (7 weeks) and weight in 5
groups (Mo, Mos, M1, M1s, and Mz) of 3 replicates
of 24 birds (18 females and 6 males) each. The
groups denote gradual substitution of soybean
and maize with 0, 0.5, 1, 1.5, and 2% Moringa
oleifera leaf meal (MOLM) in diets (Table 1). The
birds were maintained on floors under standard
management practices. An isocaloric and
isonitrogenous diet was offered to the birds twice
daily consisting of 18.60% crude protein and
2850 Kcal/Kg metabolizable energy [11] along
with ad libitum drinking water. MOLM was
prepared at regular intervals as per the standard
procedure [12].

Table 1. Feed composition (%) of layer (7-22 weeks) Japanese quail diets

Ingredients Mo Mo s M, Mis M,
Maize 60.600 60.400 60.200 59.800 59.500
Soybean meal 27.400 27.100 26.800 26.600 26.400
Soybean oil 1.900 1.900 1.900 2.000 2.000
Limestone powder 7.800 7.800 7.800 7.800 7.800
Di-calcium phosphate 1.300 1.300 1.300 1.300 1.300
Methionine 0.100 0.100 0.100 0.100 0.100
Salt 0.500 0.500 0.500 0.500 0.500
TM. Premix 0.100 0.100 0.100 0.100 0.100
Vitamin Premix 0.150 0.150 0.150 0.150 0.150
Vitamin B complex 0.015 0.015 0.015 0.015 0.015
Choline Chloride 0.050 0.050 0.050 0.050 0.050
Toxin binder 0.050 0.050 0.050 0.050 0.050
Vitamin C 0.010 0.010 0.010 0.010 0.010
Moringa oleifera leaf meal 0.000 0.500 1.000 1.500 2.000
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Ingredients Mo Mos My Mys M2
Coccidiostat - - - - -
Total 100.00 100.00 100.00 100.00 100.00
CP (%) 18.60 18.59 18.59 18.60 18.60
ME (Kcal/Kg) 2850 2850 2850 2850 2850
Calcium (%) 3.00 3.00 3.00 3.00 3.00
Phosphorus (%) 0.32 0.32 0.32 0.32 0.32
Lysine (%) 1.00 1.00 1.00 1.00 1.00
Methionine (%) 0.40 0.40 0.40 0.40 0.40

The egg quality traits were studied fortnightly in 6. Yolk index was calculated in % as

four randomly collected eggs per replicate. The
eggs were dry-cleaned and labelled before taking
observations. The external egg quality traits
studied were:

1. Egg specific gravity was determined by the
brine flotation method.

2. Egg weight was measured using an
electronic weighing balance.

3. Egg length and width were measured
using a digital vernier calliper.

4. Egg shape index was calculated in %

Egg width
28T % 100.
Egg length

The following internal egg quality traits were
studied within 15 hours of the collection of eggs.
The measurements of the internal components
were obtained by gently breaking the egg with a
scalpel and emptying the contents on a flat tile.

1. The eggshell together with the shell
membrane was weighed on an electronic
weighing balance to determine eggshell
weight.

2. Later, the egg shells were washed and
dried in a hot air oven at 100 + 2°C for 24
hours. After cooling to room temperature,
the shell along with the shell membrane
was measured at the air cell, equator, and
narrow end using a screw gauge to
determine the eggshell thickness.

3. The egg albumen was measured for

height, width and length using a
spherometer, and digital vernier calliper,
respectively.

4. Later, thick and thin albumin was cut at
one end using a scalpel and drained on a
petri dish to obtain yolk for measurements.
The egg yolk was measured for height,
width, and weight using a spherometer,
digital vernier calliper, and an electronic
weighing balance, respectively.

5. The weight of albumen was calculated by
subtracting the weight of the yolk and shell
from the weight of the whole egg.

Yolk height (cm)
——x1
Yolk diameter (cm) 00

7. Albumen index was calculated in % as
Height (cm) of thick albumen %100

Width (cm) of thick albumen

8. Egg yolk colour was determined by
comparing the colour of the properly mixed
yolk sample with the colour strips of Roche
colour fan, which consisted of 1-16 strips
ranging from pale to orange-yellow in
colour.

9. Haugh unit was calculated as [100 x logio
(H - 1.7WO37 + 7.56)]

Where ‘H’ is the height of albumen in millimetres
and ‘W’ is the weight of the egg in grams.

10. The percentage of egg components i.e.
albumen, yolk and shell was calculated to
the total egg weight.

All the data were analysed using the IBM SPSS
software version 22 at a 5% probability level to
compare the mean differences.

3. RESULTS

The details of egg quality traits are presented in
Table 2. A noticeable (P<0.05) improvement in
the specific gravity of eggs by 6.18-11.34%, egg
shape index by 1.77-3.93%, albumen height by
6.98-27.02%, albumen index by 7.23-23.77%,
yolk colour score by 19.57-83.23%, and Haugh
unit by 2.14-7.02% was recorded in MOLM
based groups than control. Besides, a marked
(P<0.05) reduction was recorded in the vyolk
height (9.84%), yolk index (11.31%), and shell
per cent in whole egg (3.25%) at 1.5% level of
inclusion, while the remaining levels of
inclusion showed a decline in the said
parameters in the range of 4.16-5.60, 1.58-5.08,
and 0.65-2.08%, respectively. Nevertheless, the
remaining egg parameters exhibited no
variations (P>0.05) between the groups, but
were found to excel in the MOLM-based groups
than the control.
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Table 2. Overall fortnight average of egg quality traits (Mean * SE) of Japanese quails under
different dietary groups

Egg quality traits Mg Mo.s M3 Mus M2

Specific gravity 0.97°+0.01 1.032+0.01 1.042+0.01 0.95°+0.02 1.082+0.01
Egg weight (g) 12.23+0.38 12.53+0.24 12.71+0.22 12.95+0.19 12.80+0.19
Egg length (mm)  33.20+0.51 32.76+£0.73 32.87+0.37 32.34+0.48 33.72+0.44
Egg width (mm) 25.44+0.60 25.65+0.48 25.92+0.23 25.59+0.32 26.27+0.37
Egg shape index  76.59°+0.27 78.46+0.38 78.91%2+0.24  79.602+0.45 77.95°+0.36
(%)

Eggshell weight 0.94+0.03 0.95+0.02 0.95+0.02 0.96+0.01 0.96+0.02
(9)

Eggshell 0.21+0.009 0.20+0.004 0.21+0.005 0.21+0.004 0.21+0.005
thickness (mm)

Egg albumen 4.44+0.43 4.75+0.13 4.85+0.11 4.89+0.15 5.642+0.25
height (mm)

Egg albumen 7.44+0.28 7.65+0.14 7.90+0.15 7.83+0.14 7.64+0.08
weight (g)

egg albumen 48.20+1.78 43.91+0.82 46.18+1.47 45.14+1.23 47.03+1.74
length (mm)

Egg albumen 34.15¢%2+0.55 33.10+0.78  34.88%2+0.67  32.50°+0.50 35.162+0.57
width (mm)

Egg yolk weight 3.85+0.08 3.92+0.11 3.85+0.14 4.16+0.06 4.19+0.13
(9)

Egg yolk width 23.35+0.36 23.27+0.49 22.91+0.59 23.76x0.39 23.93+0.36
(mm)

Egg yolk height 11.072+0.35 10.45%2+0.22  10.612+0.22  9.98°+0.15 11.113+0.47
(mm)

Egg yolk index 47.382+1.20 44.97%2+0.94  46.632+1.84 42.02°+0.32 46.312+1.36
(%)

Egg albumen 13.009+0.34 14.51+0.23  13.94°+0.15 15.05+0.10 16.092+0.22
index (%)

Egg yolk colour 4.65°+0.03 5.569+0.05 6.56°+0.02 7.67°+0.05 8.522+0.06
score

Haugh unit 88.29°+0.61 90.18+0.26 90.53P+0.32 90.65+0.26 94.492+0.40
Shell per cent in 7.682+0.06 7.632+0.05 7.522+0.05 7.43+0.05 7.542+0.10
whole egg

Albumen per cent  60.88°2+0.50  61.352+0.64  62.102+0.84 60.332£0.45  59.80°+0.60
in whole egg

Yolk per cent in 31.562+0.61  31.26Y2+0.53  30.26°+0.89 32.14%2+0.43  32.692+0.66
whole egg

a,b,c.dande Mean with different superscripts differ significantly within rows (P<0.05)

4. DISCUSSION

The increase in the specific gravity of eggs in
MOLM-based groups is a positive response
toward customer satisfaction; however, this could
neither be confirmed nor denied due to the
unavailability of literature concerning moringa
feeding. But, in addition to egg size and shell
colour, this also reflects the viability of an egg
and is therefore the major attraction for
customers.

Meanwhile, egg weight is influenced mainly by
genetics, environment, and hen age. This could

explain why there was no significant difference in
the current study as all the quails were of the
same age and strain, and exposed to the same
environment. A negligible increase in the egg
weight corresponds with the findings of
Mohammed et al. [9] in Rhode Island Red laying
hens and Kakengi et al. [13] in commercial
layers. This increase in egg weight was ascribed
to the higher protein content or sulphur-
containing amino acids in diets incorporated with
moringa leaves as compared to the un-
supplemented diet [14]. In contrast, Swain et al.
[15] surmised that the weight of eggs declined at
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2% inclusion of Moringa oleifera leaf meal in the
diet of layers.

Besides, no variations in the egg length and
width in the present study resemble the
investigation of Kouatcho et al. [14] on layer
guails at a 1-3% inclusion level of MOLM.

An increase in the egg shape index corroborates
with the study of Olugbemi et al. [10] at 5-10%
dietary incorporation of MOLM in layer
chickens. The better the egg shape index is, the
better the transportation and handling of the
eggs. Contrarily, no change in the egg shape
index was recorded by Kouatcho et al. [14] in
quails and Swain et al. [15] in Vanraja laying
hens.

The unvarying results of eggshell weight
between the groups could not be discussed due
to the lack of literature. The study however
suggests that the inclusion of MOLM in diets did
not hamper the dietary utilization of calcium,
phosphorus, and magnesium in birds, leading to
the constant weight of egg shells.

The uniformity in the thickness of eggshell
between the groups resembles the study of
Swain et al. [15] and Mohammed et al. [9] in
poultry. The findings were left unsupported by
Olugbemi et al. [10] who observed an increase in
the eggshell thickness in layer chickens.

The unvarying results of egg albumen weight,
length and width, and yolk weight and width
between the groups could not be discussed due
to the lack of literature.

An increase in the egg albumen height in MOLM-
based groups was in line with the result of Lu et
al. [8] at 10% inclusion of moringa leaf powder in
the diet of commercial layers.

Further, no authors explored the impact of
MOLM on the egg yolk height, egg yolk index
and egg albumen index.

The improvement in egg yolk colour is confirmed
by several investigators in layer chickens
[8,16,10]. The more the yellow colour of the egg
yolk is, the more it is preferred by the consumers.
This colouration is generally associated with
utilization of higher concentrations of dietary
pigments i.e. carotenoids and xanthophylls in
moringa leaves by birds, indicating high
bioavailability of pigmenting agents in the
Moringa leaf meal. The MOLM can therefore be

used as an effective pigmenting agent in the
poultry industry.

The improvement in the Haugh unit was
confirmed by Lu et al. [8] indicating better
albumen quality of the birds fed test diets.

The uniformity in the eggshell percentage in Mos,
M1 and M2 corroborates with the studies of Swain
et al. [15] and Abou-Elezz et al. [16] in poultry.
The significant reduction in the eggshell
percentage in Mis remains unconfirmed due to
the lack of literature. The inconsequential results
of the egg albumen percentage and egg yolk
percentage in the whole egg was supported by
few investigators in poultry [15,16,10].

5. CONCLUSION

At last, the MOLM incorporated diets are
assumed to support the egg quality of Japanese
quails with significant improvements in egg
shape index at a 1.5% level of inclusion, and egg
albumen index, yolk colour score and Haugh unit
at a 2% level of inclusion. It is concluded that
MOLM can be safely included at 2% in the diet of
Japanese quail without any adverse effects on
their body functions. Further studies are still
needed as of now a common level of inclusion
could not be identified for all the parameters
studied.
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