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Abstract

The experiments of the current study were carried out in poultry houses to the College of Agriculture,
the University of Al-Qadisiyah, in AL-Diwaniyah City, Republic of Iraq. The current study aimed to
compare the effectiveness of dietary supplementation of (Alhagi graecorum) on some qualitative
characteristics of Japanese quail (Coturnix japonica) eggs. A total of 80 Japanese quail birds weighted
an average of 125 g at 12 weeks of age were randomly distributed to groups based on Alhagi graecorum
herb additive level in the diet : A without addition (control group), B (2%), C (4%) and D (6%). Each
treatment was replicated in 2 cages (10 birds per each) in a 6-week experimental period. The results
showed that the levels of addition did not lead to clear differences in the average of eggshell thickness,
except for the birds of treatment B, C and D in the third week 0.250 mm for each, respectively; p<0.05.
In the sixth week of the experiment, High significance difference (p<0.01) was observed in the relative
eggshell weight, as the birds of C treatment achieved the highest values (15.22%). A significance
difference was observed in the relative albumen weight at the first and third weeks (p<0.01), where the
birds of the C and D treatments show significance p<0.01 (54.56% and 54.55%, respectively). On the
same track, the birds of the two previous treatments alternated superiority in the relative yolk weight
trait at the first and fifth weeks, respectively (34.57% and 38.41% respectively). In conclusion, dietary
supplementation of A. graecorum herb at levels starting from 6% led to significant increase in the
qualitative characteristics of the eggs of Japanese quail.
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Introduction

Major or secondary links between the sciences
related to the poultry industry led to
remarkable progress in this field. A close
correlation was observed between the
reproductive and genetic aspects related to the
genetic improvement, but the association
among the nutritional, reproductive and
productive aspects is no less important than the
previous one (1,2,13,23and30). Many
medicinal plants or chemical compounds
derived from these plants have been
introduced In the field of poultry nutrition,
such as chrysin (3and4) ginger (4), Mannatree
(5and37). A. graecorum herb is also known as
camel thorn, and it is a medicinal herb that is
widely spread in many countries around the
world in Asia, Australia and Europe. A.
graecorum is an herbaceous perennial plant
with a height of 60-100 cm, its roots are deep
in the soil. Sometimes, the depth of the roots
reaches 10-15 m so that it can absorb moisture
from the soil, especially since this plant lives
in semi-arid areas that receive a small amount
of rain. It is one of the herbs commonly used
in fodder and medicinal uses as a result of
containing adose of phytochemical compounds
and nutrients that are useful in treating and
preventing many diseases (22). According to
the references, the herb has many advantages

Materials and methods

Rearing and feed:

The study was conducted in poultry houses
belonging to the College of Agriculture, the
University of Al-Qadisiyah in Al-Diwaniyah
city, Republic of Irag. The birds were housed

that qualify it to conduct many extensive types
of research on all destinations related to living
cell and animal production including farm
animals and poultry. Numerous studies have
proven that the Alhagi species contain many
elements, chemical and biological compounds,
for example, but not limited to flavonoids (6
and33) fatty acids (11land16) Coumarins (7)
alkaloids and sterols (11and16).

The Japanese quail (Coturnix japonica) has
gained afamous economic importance as a
dual-purpose bird (eggs and meat). Japan is
one of the leading countries that sought to
raise the level of egg production, while the
focus on meat production was in Europe. The
bird is characterized by its small size and
weight, which ranges between 80 and 300 g.
The period of the bird generation is 3 to 4
times annually. The bird is characterized by its
resistance to diseases and high egg production.
(38) Recently, the demand for this bird has
increased and it is receiving great research
interest in various countries of the world. In
Irag, there was a tendency to pay attention to
this bird being an important source of eggs and
meat. Here, in our current study, we sought to
study the effect of adding Alhagi graecorum
herb in different proportions to the quail feed
mixture on some qualitative characteristics of
eggs within the local conditions of Iraqg.

in cages covered with metal nets. The
dimensions of one cage were 3 x 4 x 5 M. Diet
mixtures were provided in the morning and
evening times by specific feeders throughout
the experiment period, which extended for
forty days , while drinking water was provided
by fountains that match the height of the bird.
Birds of the study were fed on a standard diet
based on yellow corn and soybean (Tablel).
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The overall housing conditions were controlled humidity (60%-70%).The birds were subjected
including temperature (25 °C), ventilation and to light for18 h/day.

Table 1. Ingredient of production diet-fed birds of the study (according to NRC 1994)

Quialitative characteristics measurements:

The qualitative characteristics (internal and
external) of the egg were measured at an
average of once a week. Three eggs were taken
from each replicate. Egg weight was recorded
from each replicate. To achieve measurements,
the eggs were broken on a glass surface. The
procedures and measurements of the studied
parameters were made with the help either
rephrase of some of the previous researches
(18,25and 34).
Relative yolk weight (RYW):

The yolks were separated from the albumen
using strainer with large holes. After removing
the surrounding- albumin, the yolk (g) was
weighed using a digital scale. The RYW was
calculated by the following equation:

KJAS is licensed under a Creative Commons Attribution 4.0 International License.

Treatment

Component T1 (Control) T2 T3 T4

A B C D

Alhagi (powder) 0 2 4 6

Limestone (powder) 0.6 0.6 0.6 0.6

Soybean gain(48%) 30 30 30 30

Wheat 8 8 8 8

Salt 0.4 0.4 0.4 0.4

Yellow corn 50 50 50 50

Protein concentrate 10 10 10 10

Dicalcium phosphate (DCP) 1.00 1.00 1.00 1.00

Chemical analysis
Metabolizable energy 3000
Crude protein 21.85
Phosphorus 0.38
Calcium 1.14
Methionine 0.41
Lysine 1.08
RYW — egg yolk 1./velght(g) % 100
egg weight (g)

Relative albumen weight (RAW):

The weight of the albumen was measured
using a digital scale. RAW was calculated
according to the formula:

egg albumen weight
RAw =99 wetght(@) . 100

egg weight (g)

Average eggshell thickness (AST):

After the yolks and albumen were weighed,
the shells were left to dry. Next, the shell was
removed and weighed using a sensitive scale.
AST was calculated according to the following
formula:

_ egg shell weight(g) ‘1

AST -
egg weight (g

00



http://creativecommons.org/licenses/by/4.0/

Kufa Journal For Agricultural Sciences — 2025:17(1) : 50- 60

Jasim et al.

Shell thickness:

Thickness of the eggshell with its membranes
was measured after they were left for two days
to dry. The thickness of the shell was
measured from the wide and pointed end using
a micrometer device.

Experimental design and sampling:

84 days-old female Japanese quail birds (125 +
5g) were used in a 42-day feeding trial with
two replicates (10 birds per each). According
to the one-factor random design, birds were
randomly  distributed to four groups
(treatments) based on Alhagi graecorum level
in the feed mixture: A: control; without
addition, B:2%, C:4% and D:6%. Records of
the studied traits were taken for 6 consecutive
weeks (experimental period).

Statistical analysis:

Values of the studied traits across the various
groups of birds among treatments were
expressed as mean + standard error of the
mean (SE). One-way analysis of variance
(ANOVA) was applied to analyze the data
according to the maximum likelihood (ML)
mathematical way. For this purpose, the
statistical analysis software (SAS) with the
version of SAS/STAT17(31) has been resorted
to. Differences among means of various
parameters that were tested by least significant
difference(Duncan) were considered
statistically different at the level of p<0.05 and
p< 0.01.

Results
Average eggshell thickness (AST).

By looking at the outputs of Table 2, the AST
values fluctuated between 0.240 mm and 0.260
mm overall. According to the stage of age, it is

noted that the eggshell thickness of the birds
across the various treatments did not show any
significant differences that drew attention
except the third week. In the third week, in
particular, a clear superiority (p<0.05) was
observed in the trait values, as the birds of
B,C, and D treatments achieved a standardized
value (0.250 mm) compared to the birds of the
control treatment A (0.240 mm).

Relative eggshell weight (REW).

Relative eggshell weight to egg weight values
is presented in Table 3. On the same path for
the previous trait, no significant differences
were observed across most groups of birds in
treatments according to stage of age, except
for the sixth week. Birds fed a ration
containing 4% of Alhagi graecorum (B
treatment) achieved the highest values
(15,22%; the sixth week), while the lowest
values reached 13.15% for birds of the control
treatment A. Otherwise, it was noted that the
lowest values reached 10.27% (birds of C
treatment; the fourth week).

Relative albumen weight (RAW).

Across the care stage and within the
treatments,  significant  differences  were
observed in the first and third weeks (Table 4).
In the first week, the birds of C treatment
showed a relative superiority compared to the
rest of the birds in the different treatments
(54.56%; p<0.01). In the third week, the birds
of D treatment achieved the highest value
(54.55%; p<0.01). On the other hand, the
lowest value was 49.25 (birds of C treatment;
the sixth week).

Relative yolk weight (RYW).

The results of Table 5 show that there are no
significant differences across groups of birds
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in different treatments in most weeks of care
except for the first and fifth weeks. In the first
week, the birds of D treatment relatively
outperformed the rest of the other treatment
birds (34.56%; p<0.01). In the fifth week, a
noticeable superiority was observed for the
birds of the same group (38.41%; p<0.01),

Table. 2. Meanz standard error (SEM) of average eggshell thickness (AST) of the

where the difference between the birds of this
treatment and the birds of treatment C was

3.03%.

birds fed on rations of different levels of mannatree (Alhagi graecorum)

Date of
experiment Treatment! Probability?
(week)
A B C D
1 0.245 = 0.005 0.245 = 0.005 0.240+ 0.000 0.240+ 0.010 NS
2 0.250+0.000 0.245+ 0.005 0.255+ 0.015 0.240+ 0.000 NS
3 0.240+ 0.00° 0.250+ 0.000? 0.250+ 0.000? 0.250+ 0.000? <0.05
4 0.245+ 0.005 0.245+ 0.005 0.240+ 0.000 0.245+ 0.0050 NS
5 0.250+ 0.010 0.260+ 0.000 0.260+ 0.010 0.265+ 0.0050 NS
6 0.255+ 0.005 0.250+ 0.000 0.260+ 0.000 0.260+ 0.010 NS

1. A: control treatment (Without addition), B: 2% Alhagi graecorum, C:4% Alhagi graecorum, D:6%
Alhagi graecorum.?. NS: not significant. Across the treatments, each subscript letter denotes a subset of

treatment categories whose proportions do not differ significantly from each other at the p<0.05 level.

Table. 3. Meanz standard error (SEM) of relative eggshell weight (REW)of the

birds fed on rations of different levels of mannatree (Alhagi graecorum)

Date of
experiment Treatment! Probability?
(week)
A B C D
1 11.36 £ 0.25 11.49 +0.11 10.86+ 0.17 10.98+ 0.09 NS
2 11.59+0.47 10.99+ 0.69 12.02+ 0.49 10.78+ 0.53 NS
3 11.82+ 0.82 10.72+ 0.41 12.12+ 0.45 10.75+ 0.07 NS
4 11.37+ 0.86 10.56+ 0.26 10.27+ 0.02 10.80+ 0.52 NS
5 14.20+ 0.20 14.36+ 0.02 12.99+ 1.10 13.62+ 0.53 NS
6 13.15+ 0.62° 13.94+ 0.70% 15.22+ 0.14% | 13.79+ 0.09% <0.01
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1 A: control treatment (without addition), B: 2% Alhagi graecorum, C:4% Alhagi graecorum, D:6%
Alhagi graecorum.?. NS: not significant. Across the treatments, each subscript letter denotes a subset of

treatment categories whose proportions do not differ significantly from each other at the p<0.01 level.

Table. 4. Meanz standard error (SEM) of relative aloumen weight (RAW) of the

birds fed on rations of different levels of mannatree (Alhagi graecorum)

Date of
experiment Treatment? Probability?
(week)
A B C D
1 54.17 +0.1%° 54.32+ 0.09%° 54.56+ 0.042 54.46+ 0.01° <0.01
2 53.93+£0.04 54.05+ 0.16 53.83+0.29 54.31+ 0.29 NS
3 53.87+ 0.16% 53.91+ 0.022° 53.64+ 0.25° 54,55+ 0.172 <0.01
4 54.34+ 0.38 54.29+ 0.09 54.37+ 0.24 54.25+ 0.23 NS
5 49.77+ 0.64 49.81+ 0.16 49.69+ 0.13 47.97+ 0.67 NS
6 49.42+ 0.50 49.29+ 0.50 49.25+ 0.15 49.39+ 0.02 NS

1 A: control treatment (without addition), B: 2% Alhagi graecorum, C:4% Alhagi graecorum, D:6%
Alhagi graecorum.? NS: not significant. Across the treatments, each subscript letter denotes a subset of

treatment categories whose proportions do not differ significantly from each other at the p<0.01 level.

Table. 5. Meanz standard error (SEM) of relative yolk weight (RYW) of the birds

fed on rations of different levels of mannatree (Alhagi graecorum)

Date of
experiment Treatment? Probability?
(week)
A B C D
1 34.47 + 0.09° 34.20+ 0.02° 3457+ 0.132 34.56+ 0.082 <0.01
2 34.33+0.33 34.97+ 0.53 34.16+ 0.20 34.91+0.25 NS
3 34.30+ 0.98 35.15+ 0.39 38.38+0.20 34.95+ 0.10 NS
4 34.30+ 0.30 35.15+ 0.36 38.38+0.20 34.95+ 0.29 NS
5 36.03+ 0.45° 35.84+0.18° | 35.38+0.23%| 38.41+0.15% <0.01
6 35.37+ 0.63 36.77+ 0.65 37.60+ 0.77 36.83+ 0.10 NS

1 A: control treatment (without addition), B: 2% Alhagi graecorum, C:4% Alhagi graecorum, D:6%
Alhagi graecorum.?: NS: not significant. Across the treatments, each subscript letter denotes a subset of

treatment categories whose proportions do not differ significantly from each othe at the p<0.01 level.
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Discussion

Medical plants used in the nutritional and
productivity destinations of poultry several
modern approaches and applied theories that
are in line with the traditional way, have
appeared to improve the nutritional and
productive situations. Most of these plants
including A. graecorum are closely related to
each other and share some features and
principles in the mechanism of effectiveness,
In our current study, the clear effect of A.
graecorum  on the qualitative characteristics
of quail eggs (Tables 2,34 and 5) can be
attributed to a group of multiple explanation
and mechanisms. In the available references
related to the studied plant, but three main
pathways can be worthy explanations. Perhaps
flavonoids that are present in high levels in the
different sections of the studied plant (A.
graecorum) will contribute to increasing the
efficiency of the digestive activities in the
digestive tract. In more detail, flavonoids
modulate the different bioactivities of the
gastrointestinal like metabolism, distribution,
absorption and excretion by targeting the
luminal molecules, microbiota and
gastrointestinal tract cell types. Furthermore,
flavonoids equilibrate the concentrations of
glucose and lipids. Besides, flavonoids play a
fundamental role in regulating the activity of
enzymes  responsible  for  lipid and
carbohydrate absorption (12,26and39).

In one of the studies related to the effects of
flavonoids on laying hen performance and egg
quality (14), the flavonoids hesperidin,
naringin and quercetin were added separately
at a rate of 0.5 g/kg. It was found that the
previous levels had a significant effect on the
albumen index; (p=0.02) and yolk index
(p=002). The same study showed significant
differences in the total cholesterol (p=0.0001),

cholesterol esters (p= 0.0001) and free fatty
acid (p= 0.004) (egg yolk lipid). Concerning
eggshell strength, eggshell thickness and
Haugh unit, the study of Liu (20) reported that
the addition of flavonoids (quercetin) affected
the previous parameters.

The effect of A. graecorum on the traits
studied in the current research is the effect on
supporting the health status and immune
system of the bird. In addition to flavonoids,
many studies indicated that the plant contains
several compounds and chemical elements
(fatty acids, methanolic and alkaloid extracts)
that raise intestinal resistance and improve
absorption  through  antioxidant,  anti-
proliferative and antimicrobial activities
(17,19,28 and35).

Some mechanisms have been clarified in the
oxidative-reducing activity, especially
concerning the prominent role in this activity
of the zinc element present in the studied plant.
A direct correlation was observed between
zinc and malondialdehyde (MDA). Zinc acts
as an antioxidant in several ways like the
conservation of protein sulfhydryl and
reducing the conversion of hydrogen peroxide
(H202) to OH (27and29).

To reducing cytotoxicity levels in the cell
membrane. This activity is indeed subjected to
several considerations (inhibition the of
synthesis of fatty acid, topoisomerase,
proteasome,topoisomerase), but phenol
compounds, within certain levels, will
contribute to a clear reduction in the effect of
cytotoxicity levels (8,9,10 ,32,36 and 40).
Some studies indicated the great role of the A.
graecorum herb in increasing the effectiveness
of blood in the various physiological activities
of the body. Some studies indicated the great
role of the plant in increasing the effectiveness
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of blood in the various physiological activities
of the body. The reason for this is that the A.
graecorum is rich in vitamins C and B12.
Particularly, vitamin C stimulates the secretion
of the erythropoietin hormone, which is
involved in the formation of red blood cells
(15and21).

For Japanese quail, the results of the current
study were logical in comparison with many
studies that used feeding mixtures that do not
contain plant additives. In a study using
standard mixtures, the values of RYW, RAW
and eggshell thickness (%)the treatments (A
and B); farm A and; farm B (34). In general,
for the previous traits in our study, a slight
relative fluctuation was observed compared to
the results of a group of studies (24and25).

In fact, adding the A. graecorum herb to the
feed mixture in our study is considered a
supportive addition due to what this plant
contains of reasonable amounts of protein and
fat, which will positively affect the causal
relationship between metabolism, the various
activities of digestion and the productivity
side, whether for meat or eggs with its various
parameters.

Conclusion

From what was presented in our current study,
it is concluded that the addition of the A.
graecorum herb to the quail feed mixtures at
levels ranging between4% to 6% led to an
slight amelioration in some qualitative
characteristics of eggs.
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