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Abstract

The laying efficiency and egg quality of Isa brown chickens was examined in this research in relation to
various doses of Phyllanthus niruri (stonebreaker) leaf meal. Six different feed regimens T1 (0% P.
niruri), T2 (antibiotics), T3 (0.2% P. niruri), T4 (0.3% Phyllanthus niruri leaf meal), T5 (0.4% P. niruri)
and T6 (0.5% P. niruri) were fed to an aggregate of 192 Isa brown pullets that were 24 weeks old,
utilizing a completely randomized design, with 4 replicates of 8 birds each, and 32 birds per treatment.
The 12-week experiment was conducted to measure egg production indices, data on external egg
measures, egg production, and analysis were gathered. The feed interventions had a significant (P<0.05)
impact on hen-day egg production. At the fourth (45.00%), eighth (76.50%), and twelfth (92.71%) weeks
in lay, laying hens fed T6 0.5% PNLM showed improved performance. Egg width, shell thickness, and
egg shape index did not change significantly (P>0.05) between treatments for any of the characteristics
examined. The ranges for egg weight, egg length, and egg shape index were 58.75-61.50 g, 49.93-55.33
mm, and 77.51-78.16%, respectively. Comparing different treatment groups, the laying hens fed P. niruri
leaf meal diets (T5) displayed the highest egg weight of 61.50 g and the highest egg length of 55.33 mm
in T2. For enhanced egg quality and laying productivity, P. niruri leaf meal is advised as an additive.
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Introduction

Due to the unavailability and high cost of the traditional
protein and energy sources used in animal production,
feed availability continues to be the poultry industry's
biggest concern. In underdeveloped nations where
human protein Mean daily intake is 35 g much below
recommended dose of 50 grams of protein daily by
FDA, (2023), an important factor in bridging the protein
shortfall is poultry production. In Nigeria, poultry goods
(meat and eggs) are delectable and accepted, which
transcends practically all cultural and religious borders
(Onyimonyi, Olabode, & Okeke, 2009).

Intensification of meat and egg production will be
necessary to meet the demand for daily animal protein
consumption (meat and eggs), especially among the
majority of urban population. In order to fulfill the
demands of the burgeoning human population, chicken

production has been intensified, which has led to
overcrowding, the rapid spread of diseases, and the use
of chemical growth stimulants in the production
systems. Despite the challenges posed by the
development of antibiotic resistance, which poses a
present and future threat to both human and animal
health, the necessity to maximize profit in an intensive
system of production has encouraged the use of
antibiotics and growth boosters (Wang, Liang, Li, Yang,
Long & Yang, 2019).

Consumer pressure is mounting on feed producers to use
fewer antibiotic growth promoters as feed additives and
to discover substitutes for these substances in poultry
diets. Modern scientific innovations are being used by
feed makers in the form of novel natural feed additives
(Attia, 2018). As a result, research is needed to
determine the effects of Phyllanthus niruri leaf meal on
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the production indices and egg quality of Isa brown layer
chickens.

Materials and Methods

Experimental site of the study

The investigation was done at The Federal Polytechnic
Ilaro Research Farm Poultry Unit in Ogun State, which
is in the South-Western Rainforest Belt of Nigeria,
latitude 6.8940°N of the equator, with a yearly rainfall
of 1500 mm and a mean daily temperature of 28°C.

Management of the experimental hens and design
The experimental hens were bought as day olds and
reared under strict supervision until they laid eggs. In a
completely randomized design (CRD), birds were given
a compounded layer diet twice daily, including varying
amounts of P. niruri leaf meal, and water was available
at all times.

Measurement of internal and external egg qualities
Four eggs per replicate were sampled for egg quality
evaluation at first lay, week 4, 8 and 12 of the laying
period. Eggs for analysis were sampled, weighed and
broken on a flat surface where the height of the albumen
was measured with micrometer. Albumen weight which
is the difference between the egg weight and the sum of
weight of yolk and dry egg shell expressed as a
percentage of the whole egg was determined. The yolk
was separated from the albumen and weighed using
Mettler top-loading weighing balance. Also, the
diameter and height of yolk was measured. Yolk colour
was determined with one of the 15 bands of the yolk
colour fan of Roche Company. The yolk index was
calculated as the percentage of yolk height to yolk
diameter (Wu, Bryant, Gunawardana and Roland, 2007)
stated as follows: Yolk index = (Yolk height, mm/yolk
diameter mm) x 100

Egg weight, egg length and width, egg shape index, shell
thickness and shell weight were measured. Using a
vernier calliper, the length of the egg—which is defined
as the distance along its longitudinal axis between its
narrow and broad poles—was determined. The diameter
of the largest part of the egg's circumference was
measured to determine the egg's breadth with the same

instrument. The egg’s shape index was calculated using
the width and length values. Egg shell was dried at room
temperature and weighed. The relative shell weight was
calculated by relating the shell weight to the weight of
the egg. After removing the inner membrane, thickness
was measured with micrometer screw gauge on broad,
middle and narrow side. Haugh units were calculated
from records of egg weight and albumen height as an
indicator of interior egg quality (Wu et al. 2007).

Haugh unit = 100 x log10 (H - 1.7W0.37+ 7.56) where
H = height of the albumen and W = egg weight.

Egg shape Index (ESI) was calculated as the percentage
of the egg breadth (width) to the egg length (Panda,
1996) stated as follows:

Egg Shape Index = Width of egg (mm)/Length of egg
(mm) x 100

Statistical Analysis

The experiment was arranged in a completely
randomized design (CRD). One way Analysis of
Variance (ANOVA) was done using SAS (2010)
package. Significant differences among treatments were
determined using Duncan’s Multiple Range Test
(Duncan, 1955).

Results

Table 1 displays the experimental birds that were
supplemented with P. niruri leaf diet at the twelve-week
period of lay as having mean quality of the egg's exterior
and interior metrics. The following variables were taken
into consideration: yolk weight, diameter, and height;
albumen weight, diameter, and height; and weight of the
egg, length, width, egg shape index, shell thickness, and
weight. There is no significant differences between the
treatments in any of the parameters that were looked at
(P>0.05). The ranges for egg weight, egg length, and egg
shape index were 58.75-61.50 g, 49.93-55.33 mm, and
77.51-78.16%, respectively. Comparing different
treatment groups, the laying hens given P. niruri leaf
meal diets (T5) displayed the highest egg weight of
61.50 g and the highest egg length of 55.33 mm in T2,
The egg weights measured at the 12th week of lay were
nearly within the range of the typical weight (62.8 g)
noted by (ECD, 2006). The maximum albumen weight
(37.50 g) and highest yolk colour (11.75) were both
achieved by PNLM inclusion at 0.3% (T4) and 0.5%
(T6), respectively.
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Table 1: Effect of P. niruri leaf meal inclusion on egg quality (12th week in lay)

Parameters T1 T2 T3 T4 T5 T6 SEM+

External qualities

Egg wat. (9) 59.13 61.38 58.75 60.50 61.50 61.13 1.64
Egg Igth (mm) 54.13 55.33 54.21 55.01 54.95 49.93 1.48
Egg width (mm) 42.31 42.97 42.17 42.64 42.93 38.73 0.20
Egg shape index (%) 78.16 77.72 77.77 77.55 78.14 77.51 3.35
Shell thickness (mm) 0.65 0.62 0.65 0.65 0.67 0.73 0.02
Shell wgt (g) 5.40 5.40 5.40 5.50 5.50 5.60 1.94
Internal qualities

Albumen wgt () 35.50 36.50 36.50 37.50 36.50 35.00 0.64
Albumen hgt (mm) 12.50 13.00 11.50 12.50 13.00 12.00 0.86
Alb. dmt (mm) 53.50 51.25 54.00 53.25 52.63 54.50 0.12
Yolk wgt (g) 14.00 13.25 12.25 13.00 13.75 13.00 0.90
Yolk diameter (mm) 42.25 42.00 39.88 41.63 40.88 39.38 0.92
Yolk height (mm) 32.75 32.13 33.38 32.38 33.75 34.00 0.58
Yolk index (%) 77.52 76.50 83.70 77.78 82.56 86.34 0.63
Yolk colour 10.75 11.00 10.75 11.13 11.63 11.75 0.63
Yolk cholesterol (mg/g) 43.95 43.96 46.33 47.55 49.67 51.24 0.01
Haugh unit (HU) 99.27 99.62 98.68 99.04 99.61 99.13 0.02

abc:Means on the same row having different superscript were significantly (P<0.05) different. SEM: Standard Error of Mean,T1: basal diet without any
additive;T2: basal diet with Tylo-dox Extra WSP as antibiotics/100 kg feed; T3: Diet with 0.2% (200 g) of PNLM/ 100 kg of feed; T4: Diet with 0.3% (300 g) of
PNLM/100 kg of feed; T5: Diet with 0.4% (400 g) of PNLM/100 kg of feed; T6: Diet with 0.5% (500 g) of PNLM/100 kg of feed.
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Table 2 displays the average laying production
parameters of the experimental birds administered P.
niruri leaf meal as feed additive. Age and weight at first
lay, weight of the first egg, and hen day egg production
(total number of eggs laid by the flock in a given period
divided by the product of the number of days and the
number of hens alive) at weeks four, eight, and twelve
of laying were the criteria taken into account.
Treatmentl birds laid their first egg at 119.50 days, and
T4 birds did the same at 125 days. T5 had the heaviest
weight of birds at first lay (1621 g), whereas T1 had the
lightest weight (1319.25 g). The highest weight of first
egg was gotten from birds in T6 (46.25 g). The effects
of the feed interventions on hen-day egg production
were substantial (P<0.05). At the fourth (45.00%),
eighth (76.50%), and twelfth (92.71%) weeks in lay,
laying hens fed T6 (0.5% PNLM) demonstrated
improved performance.

The birds in these groups may be able to attain lay at a
younger age due to higher body weight at first lay. A
highly important characteristic from an economic
perspective is age at sexual maturity and the first year of
production is determined by the pullet's age at first
oviposition, The ISA Brown suggestion (126 days)
offered by Hendrix Genetic Company Limited

(Www.HendrixGenetics.com) was older than the lowest
age at first lay discovered in this study, and this
difference may be due to environmental variables.
Majority of livestock reproductive efficiency are studied
to be significantly influenced by nutrition (Attia, 2018).
Dietary intake, daily schedule of illumination, and
daylight hours, and external variables are the primary
drivers of weight and age at sexual maturity (Attia,
2018). The commercial layer typically begins to lay
between 18 and 19 weeks (126-133 days) of age, and
after that, egg production soars, reaching a peak of 94-
96% (www.HendrixGenetics.com) at 26 to 27 weeks of
age before progressively falling (Rahman, 2003).

The strong reproductive influence, which is evident with
egg production, has an impact on age at sexual maturity
as well. The most likely cause of this delay is because
these organs must achieve a specific weight before they
are considered sexually mature since they respond to
feed distribution and are impacted by body mass index
(Robbinson et al., 2007). According to Akthar, Nasir,
and Abid (2013), 1.5% of black cumin seeds increased
laying rates in laying hens from 40-52 weeks of age by
12%. Over the course of a 5-week investigation, black
cumin seed supplementation boosted egg production
and egg weight in 27-week-old laying hens compared to
diets supplemented with 1% (Aydin, Karaman, Cicek &
Yardibi, 2008).

Olufayo & Irivboje, (2023) syt


https://fpiwitedjournal.federalpolyilaro.edu.ng/

International Journal of Women in Technical Education and Employment
ISSN: 2811-1567. Volume 4 — Issue 1. July 2023
https://fpiwitedjournal.federalpolyilaro.edu.ng

Table 2: Effect of P. niruri leat meal inclusion on production parameters ot layer chicken at laying phase (day 141- 54)

Parameters T1 T2 T3 T4 T5 T6 SEM+
Age at first lay (day) 119.50° 131.25% 132.50% 125.00% 135.75% 133.00% 5.99
Weight at first lay (g) 1319.25° 1500.00% 1487.50%® 1472.00® 1621.002 1534.50%® 2.02
Weight of first egg (g) 34.759 37.00° 41.25b 39.75¢ 41.25° 46.25° 0.22
Hen day egg SEM=+
production (%)

4 weeks in lay 32.00 34.00 35.00 40.50 42.00 45.002 4.22

8 weeks in lay 58.00 61.98 62.50 64.06 70.30 76.502 5.65
12 weeks in lay 86.46 88.54 90.10 90.63 91.15 92.71¢2 6.21

abc:Means on the same row having different superscript were significantly (P<0.05) different. SEM: Standard Error of Mean, T1: basal diet without any
additive;T2: basal diet with Tylo-dox Extra WSP as antibiotics/100kg feed; T3: Diet with 0.2% (200g) of PNLM/ 100kg of feed; T4: Diet with 0.3% (300g) of
PNLM/100kg of feed; T5: Diet with 0.4% (400g) of PNLM/100kg of feed; T6: Diet with 0.5% (500g) of PNLM/100kg of feed.
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Discussion

The outcomes of this study's examination of the egg's
exterior quality are consistent with those of Ding, Yu,
Su, and Zhang (2017), who discovered that adding the
commercial ~ supplement Enviva essential  oil
significantly increased the eggshell's thickness but had
no impact on the shell's resistance contrasted with the
control group. Relative findings were made by Abdel-
Wareth (2016) who discovered a similar increase in
eggshell thickness in layers given 250 mg/kg thymol, as
well as Karadaolu zsoy, Imez, aydin, and Ahin (2018)
who noticed that laying hens' eggshell thickness
significantly increased given 0.10, 0.20, or 0.30 mL/L of
oregano-based essential oil. The findings of this
investigation, however, contradict the report of Wang et
al. (2019), that adding 450 or 300 mg/L essential oils
and organic acids (100 g/kg thymol, 200 g/kg fumaric
acid and 200 g/kg sorbic acid) did not influence the
thickness of the shell but substantially improved its
breaking strength in comparison to the control.

This study is consistent with the study of Nasiroleslami
and Torki (2010) that adding herbal supplement to the
diet of layers improved egg weight, shell weight, and
shell thickness. Atawodi et al. (2010), also observed that
antioxidant qualities of P. niruri leaf meal, such as its
high nutritional values and leaves' abundance in
minerals, vitamins, and other crucial phytochemicals,
may be responsible for the increased shell thickness.

Eggs are categorized by shape index as pointed (<72),
standard (between 72 and 76), and rounded (>76)
according to USDA (2018). The average results at the
first, fourth, eighth, and twelfth weeks of lay showed
that pullets fed a control feed and diets consisting of
PNLM, respectively, showed rounded format (>76). The
shape index enables standardization of eggs, which
improves their look and lowers losses owing to
improved packaging. Then, it is feasible to draw the
conclusion that the eggs produced by birds fed diets 1-6
maintained an index shape that satisfied consumer
desires for this exterior quality criterion.

It is interesting to note that egg weight is significantly
influenced by hen age and production intensity, as well
as by genetic factors (Bolukbasi, Erhan, & Kaynar,
2018). The age of the chickens in this investigation had
a significant impact on this feature. The majority of

literature sources attest to the absence of impacts of
plant additions on egg weight (Liu et al. 2013; Liu et al.
2014). Intriguingly, the findings published by Bolukbasi
et al. (2018) shows a considerable improvement in egg
weight in hens given diet combinations of 200 mg/kg of
thyme oil, sage oil, and mainly rosemary oil (by 5.77,
2.12, and 7.62 g, respectively). On the other hand, hens'
egg production was reduced when sweet green peppers
were added to their diet (Rossi et al., 2015).

Inclusion of P. niruri leaf meal to the nutrition of layers
did not give a significant improve in the weight of the
yolk (P>0.05). However, compared to birds on other
experimental diets, birds on diet 4 (0.3% PNLM) had a
higher albumen weight. The experimental diets had no
appreciable (P>0.05) impact on the Haugh unit, yolk
index, or aloumen height, while the addition of dietary
herbs in the diet enhanced the Haugh unit and yolk index
values. Result from this study agrees with the findings
that the Haugh unit and the quality of the egg's
components (yolk and albumen) are positively
correlated (Nobakht & Mogheddam, 2012). Indicators
for evaluating the Haugh unit include egg albumen
height and egg weight. Egg weight growth is correlated
with albumen weight growth. The key factor
contributing to the improvement in the Haugh unit in
this study may be an increase in egg weight brought on
by weight increases in the albumen and yolk. Haugh
units ranged from 98.68 in diet 3 (0.2% PNLM) to 99.62
in diet 2 in this study. The United States Department of
Agriculture (USDA) classifies eggs into four categories:
AA (100to 72), A (71 to 60), B (59 to 30), and C (Below
30) (USDA, 2000). The greater the Haugh unit value,
the higher the quality of the eggs.

An increase in the Haugh Unit standard is paramount for
the poultry sector, given that it affects the freshness of
eggs and protein quality (De Faria Domingues et al.,
2016). Albumin quality can be enhanced by using
phytogenic additions with antimicrobial and antioxidant
capabilities, such as P. niruri, as previously reported by
Bozkurt, Kiigiikyilmaz, Catli, Cinar, Bintag & Cdven
(2012) who combined a blend of phytogenic essential
oils, including Oregano essential oil, to the feed of 52-
to 61-week-old laying hens. Additionally, it has been
demonstrated that the bioactive components in herbal
plants protect the uterus and magnum as well as promote
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albumin secretion during laying (Abou-Elknair, selim,
& Hussein, 2018).

Since highly pigmented yolks are more popular with
customers in the market, yolk pigmentation has a
significant impact on the commercialization of eggs
(Roberts, 2004). For this reason, when laying hens are
subjected to feed high in natural yellow/orange
pigments, primarily xanthophyll, synthetic pigments,
lutein, and zeaxanthin (capsanthin, citranaxanthin,
cataxanthin , and cryptoxanthin), they promote various
egg colouring, ranging from yellow-bright to red-dark
(Albino, Carvalho, Maia & Barros, 2014). However, the
yolk hue varies between lineages due to the pigments'
capacity to deposit, which is connected to the birds'
features of metabolism and absorption (Oliveira et al.,
2014). This coloration is dependent on the solubilisation
of pigments in the fat.

When PNLM was added to the diet in this study, the yolk
colour score was noticeably greater than it was in the T1
and T2 groups. This might be as a result of the PNLM's
primary ingredients’ capacity to preserve fat-soluble
substances like vitamin D and carotenoids, which are
responsible for the yolk's colour (Wang et al., 2019).
These findings are consistent with Wang et al.'s (2019)
observation that the yolk colour of 30-week-old hens
administered feed enriched with 150 or 450 mg/L
essential oils and organic acids was higher than that of
hens fed the control diet. In contrast, Ding et al. (2017)
found no variations in yolk colour between chickens fed
the control diet and those provided a boosted diet.

The outcomes demonstrated that egg yolk cholesterol
levels (mg/100 Q) at the end of 12th week in lay were
43.95, 43.96, 46.33, 47.55, 49.67, and 51.24, in
succession. The outcome suggested that the yolk
cholesterol content was significantly affected (P<0.05).
Treatment 1 in this study has a lower cholesterol level in
terms of numbers. According to Faeji, Oladunmoye,
Adebayo, and Adebolu (2019), this may be as a result of
P. niruri antioxidant content, which prevents
cholesterol from forming free radicals and so holds egg
yolk cholesterol in check.

Conclusion

Laying hens fed P. niruri leaf meal at 0.5% exhibited
higher hen-day egg production, weight of first egg laid,
and yolk index than those fed the control treatment

during the fourth, eighth, and twelfth weeks of lay.
However, PNLM inclusion did not influence albumen
proportion, egg shape index, and haugh units; therefore,
adding P. niruri leaf meal as an additive to layers' diets
is advised for increased laying output and egg quality.
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