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Abstract: Folic acid is a type of vitamin essential for poultry health. It plays an important role in the formation
of DNA and cell division. It also helps reduce the risk of neural tube defects in the fetus. It is important in the
formation of red blood cells and helps them grow and perform their functions in a healthy manner. In addition, it
is considered essential for healthy embryonic development.

In this study, the effect of folic acid on the external appearance of local chicken embryos was studied. 90
fertilized eggs of equal sizes were collected and divided into three groups, each containing 30 eggs. The first
group was injected with folic acid at a concentration of 20 micrograms, the second group with folic acid at a
concentration of 40 micrograms, and the third group was not injected and then placed in incubators.

This study concluded that there was no difference between uninjected embryos and embryos injected with two
different concentrations of folic acid 20 and 40 micrograms at the age of 7 days. It was noted that folic acid
enhanced the growth of injected embryos at the age of 14 days, and at the age of 21 days, egg hatching was
normal and no abnormalities were observed in the chicks.
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Introduction:

Folic acid is an essential nutrient from the B-vitamin
group. Folic acid is involved as a cofactor in many
intracellular reactions (Donnelly, 2001). It is an
essential element required for a range of enzymatic
reactions in amino acid synthesis and is given to
pregnant women. There are studies that have shown
that folic acid has negative effects on fetal
development (Greenberg et al., 2011). Acquired folic
acid deficiency is very common and is associated with
malnutrition, obesity and kidney failure (Shulpekova
et al., 2021). Folic acid can overcome health problems
in chicken embryos as it is available in feed and water,
which leads to increased development of the
reproductive system, folic acid content in eggs,
hatchability, and weight gain. Ingested folic acid is
absorbed through the intestinal lumen and transported
to the liver via blood vessels (Pertiwi et al., 2022). It
also has positive effects on the nutrition of chicken
embryos and on growth performance and blood
component levels and increased blood glucose, folic
acid, and phosphorus levels, and reduced levels of
cholesterol and triglycerides in chicken eggs injected
with folic acid ((Nouri et al., 2018).

Some researchers have indicated that folic acid
increases the growth rate of chicken embryos and thus
increases body weight [1]. Folic acid has several
effects, including in case of folic acid deficiency,
malnutrition, chronic diseases, depression, and lack of
concentration. Positive effects are beneficial for
treating depression, treating Alzheimer's disease,
treating lack of concentration, preventive treatment
during pregnancy, and reducing the incidence of
neural tube defects (Reynolds, 2002).

Classification of chickens:

Chickens are classified in the animal
according to Al-Nasser et al. ( 2007).
Kingdom: Animalia

Phylum: Chordata

Subphylum: Vertebrata

Class: Aves

Order: Galliformes

Family: Phasianidae

Genus: Gallus

Species: Gallus gallus.

Hebert et al. ( 2005) studied the effect of adding folic
acid to chicken diet and the aim of folic acid
performance in chicken eggs. A significant effect of
folic acid was observed in egg plasma, which
increased its improvement, and was not affected in the
total weights of eggs and egg yolks. The researcher in
[2] conducted a study to determine the effect of
injecting chicken eggs with folic acid at different
concentrations. The study concluded that there was an
increase in embryonic development and egg hatching
rate length and a high increase in embryo, yolk weight
and a decrease in the weight of the white chicken eggs
(Kahraman et al., 2008). studied the effect of folic
acid and adding high levels to chicken feed. The aim
was to study the effect of high levels of folic acid on
the performance and quality of chicken eggs. The
study concluded that adding folic acid at high levels to
the diet had a positive effect on the weight of chicken
embryos and egg production and quality. Tactacan et
al. (2010) studied the effect of folic acid in eggs and
the activities of enzymes dependent on folic acid. It
aimed to study the concentration of folic acid in the
blood levels of chicken embryos. The study concluded
that folic acid has an effect in improving egg
performance in chickens, and folic acid supplements
have an Effective effect on chicken embryo enzymes,

kingdom
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Hebert et al.( 2011) conducted two studies to
determine whether the types of grains in chicken diets
could affect the folic acid content of chicken eggs. In
the first study, the type of grains in the diet
significantly affected the total folic acid content. In the
second study, the productive performance of chickens
was not affected by the type of grain. The study
concluded that the type of grains in the diet may affect
the concentration of folic acid in eggs; however, food
supplements do not affect the concentration of folic
acid in eggs. Tactacan et al.( 2012) conducted a study
to evaluate the effect of increasing folic acid on
chicken embryos. The study concluded that folic acid
does not affect the production performance of chicken
embryos and an increase in the concentration of folic
acid was observed in the plasma of chicken eggs.
Oosterbaan et al.( 2012) studied the effect of folic acid
on the growth and morphology of chicken embryos.
The aim is the effect of folic acid on the development
of blood vessels in chicken embryos. The study
concluded that there are no negative effects during
development and on the morphology and blood
vessels in chicken embryos, the researchers [3, 2012]
studied the effect of injecting chicken eggs with
different levels of folic acid, the levels were (25-30-35
micrograms/egg) egg  hatching,  deformities,
productive performance and age of chicken embryos.
The aim is the effect of injecting chicken eggs with
folic acid on productive performance. We conclude
that injecting chicken eggs with folic acid led to an
improvement in the hatching rate, productive
performance and age of chicken embryos. Chicken
embryos and no abnormalities in the embryos.

(Yu et al., 2014) conducted a study to determine
whether folic acid affects the level of brain cells in the
body of chickens, the results showed that folic acid
increased the proliferation of brain cells but reduced
the accumulation of fat in each cell, which affects
mental differentiation, Aruna Adepu and Sagar
Narala, (2016) studied the protective effect of folic
acid in chicken embryos for two days. Folic acid was
injected into chicken eggs. The study concluded that
folic acid is effective in preventing congenital
abnormalities in chicken embryos. Liu et al. (2016)
conducted a study to find out whether folic acid
enhances the embryonic growth of newly hatched
chicken embryos. The aim is to investigate the effect
of injecting folic acid into eggs on the growth of
chicken embryos. The study concluded that folic acid
improved the morphology of chicken embryos. Said et
al. (2017) The researchers studied the protective effect
of folic acid on improving eggs during hatching. The
study aimed to evaluate the effect of injecting eggs
with folic acid on growth performance and egg
production. The results indicated that chicken embryos
hatched from eggs increased in the improvement of
the morphology of chicken embryos. Nouri et al.
(2018) studied the effect of injecting chicken eggs
with folic acid on growth performance and blood
component levels in chickens. An increase in glucose

levels was observed, while cholesterol, triglycerides,
and calcium levels in eggs decreased. It had positive
effects on growth performance and blood component
levels of chicken embryos.

Janist et al.( 2019) studied the effect of folic acid on
egg yolk concentration and egg quality and examined
the productive performance of chicken embryos at
different levels (0-0.02-0.04) micrograms of folic acid.
The results indicated that folic acid had no effect on
productive performance, egg quality, or egg yolk
concentration in chicken embryos. Turgut et al. (2019)
studied the dose-response relationship of the effect of
folic acid on chicken embryos. The first group was not
injected with folic acid, and the second group was
injected with folic acid. The study concluded that
there was no effect of folic acid on chicken embryos.
Liu et al. (2020) studied the effects of folic acid
regulation in the liver cells of chicken embryos. The
results showed that folic acid increased significantly
within the liver cells of injected chicken embryos
compared to the group not injected with folic acid.
The study concluded that folic acid helps to regenerate
liver cells in chicken embryos. By studying folic acid
during boiling eggs, folic acid, this study compared
the contents of folic acid in chicken eggs, a significant
difference in the content of folic acid in eggs was
observed, the percentage was found to be 15%, and
the color of organic egg yolk was more abundant after
adding 60 grams of folic acid dose (Czarnowska et al.,
2021). Sun et al. (2021) This study was conducted to
measure the percentage of folic acid in chicken eggs.
When folic acid was added to the system at different
levels for chickens from (0 to 10 mg/g), the study
found that folic acid in egg yolk was found at 91-98%
of the total folic acid in chicken eggs, Gonzales et al.(
2023) studied the effect of folic acid injection on the
weight and morphology of body organs in chicken
embryos, the study found that folic acid increases the
improvement of the morphology and improves the
weight gain performance in chicken embryos,
Oladokun et al. (2023) studied the effect of folic acid
in feed and hatching performance Chicken and body
growth, the study concluded that folic acid helped
improve embryonic development and hatching
performance in chickens.

Objective of the study:

This study aims to know the extent of the effect of
different concentrations of folic acid on the phenotype
in local chicken embryos, and whether it has any
negative effects or deformities in the embryos when
injected with different concentrations of folic acid.

Materials and methods:

Materials used:

Samples used: 90 fertilized eggs from fertilized
chickens were used.

Apparatus and materials used:

. Egg incubator.

. Fertilized chicken eggs.

. Gloves.
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. Paraffin wax.

. Injection needles.

. Alcohol.

. Folic acid at two concentrations of 20 micrograms
and 40 micrograms.

2.4 Preparation of folic acid concentrations:

- To prepare a concentration of 20 micrograms, add
0.1 ppm of folic acid to 200 ml of distilled water.

- To prepare a concentration of 40 micrograms, add
0.2 ppm of folic acid to 200 ml of distilled water.

Method of work:

Experimental Design:

The fertilized eggs were taken and divided into 3
groups, each group containing 30 eggs as follows:

- The first group: not injected (control sample).

- The second group: was injected with a concentration
of 20 micrograms folic acid .

- The third group: was injected with a concentration of
40 micrograms folic acid (Liu et al., 2016).

1- It was punctured the eggs with a needle.

2- It was injected the eggs with the appropriate
concentrations.

3- It was closed the hole with paraffin wax). (Liu et
al., 2016)

4- Then the eggs were placed in the incubator and the
temperature was set to (37.5 degrees Celsius).

30 eggs were examined at 7 days of age, then another
30 eggs were examined at 14 days of age, then 30
eggs were examined after hatching at 21 days of age,
where 10 eggs were taken from each group and the
groups injected with different concentrations were
compared with the control sample.

Statistical analysis:

The SPSS program was used to conduct the statistical
analysis to study the difference between the groups of
eggs injected with folic acid and those not injected,
using the analysis of variance (ANOVA) test.

Results and Discussion:

Results of sample examination:

90 samples of fertilized eggs were examined through
different stages of this study at the ages of 7 days, 14
days, and 21 days, and the difference between chicken
embryos injected with folic acid and uninjected
embryos (control sample) was identified, and
observations and observations were recorded in the
following time periods:

Embryos aged 7 days: It was observed in chicken
embryos not injected with folic acid that the growth of
the embryo and the appearance of the limbs were
clearly formed as in Figure (1-A). When comparing
embryos injected with two different concentrations of
20 micrograms and 40 micrograms of folic acid with
uninjected chicken embryos, it was observed that there
were no differences or deformities in the external
appearance as in Figure (1-B-C).

©)

Figure (1): A 7-day-old fetus (A-Fetus not injected with
folic acid B-Fetus injected with a concentration of 20
micrograms of folic acid C-Fetus injected with a
concentration of 40 micrograms of folic acid).

Enror bars: + 2 SE

Figure (2) Number of eggs not injected with folic acid and
injected with a concentration of (20-40) micrograms at the
age of 7 days.

From Figure (2), we notice that the three groups are
equal and there is no difference when comparing eggs
injected with folic acid and eggs not injected with
folic acid, and the p-value = 1.000) was greater than
the alpha value, which indicates that there are no
significant differences.

Embryos aged 14 days: It was observed in chicken
embryos not injected with folic acid that the growth of
the fluff and limbs was clearly formed as in Figure (3-
A), and in chicken embryos injected with a
concentration of 20 micrograms of folic acid, the body
shape was larger in size and the growth of the fluff
was greater compared to the uninjected embryos as in
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Figure (3-B), and in embryos injected with a
concentration of 40 micrograms of folic acid, it was
also observed that the growth of the fluff was greater
compared to the uninjected chicken embryos and those
injected with a concentration of 20 micrograms and
the body was larger in size as in Figure (3-C),
evidence that folic acid enhanced the growth of the
injected embryos.

(A) (B)

(©)
Figure (3) : a 14-day-old embryo (A-Embryo not injected
with folic acid B-Embryo injected with 20 micrograms of
folic acid C-Embryo injected with 40 micrograms of folic
acid).

Week 2 14 days

Number of eggs

Figure (4): Number of eggs not injected with folic acid and
injected with two different concentrations of 20 and 40

micrograms at 14 days of age.

From Figure (4), we notice that there is an increase in
the growth of embryos injected with folic acid at a
concentration of 20 micrograms compared to embryos
not injected with folic acid, and the value (p-
vale=0.000) was less than the alpha value, which

indicates the presence of significant differences. We
also notice that the embryos injected with a
concentration of 40 micrograms had greater growth
compared to the embryos not injected and the embryos
injected with a concentration of 20 micrograms, and
the value (p-vale=0.000) was less than the alpha value,
which indicates the presence of significant differences.
21-day-old embryos: The eggs were hatched in the
three groups (non-injected embryos - embryos injected
with two different concentrations of 20 and 40
micrograms of folic acid), and no negative effects or
deformities were observed in the morphology of the
chicken embryos.

©
figure (5): 21-day-old embryos (A- Embryos not injected
with folic acid B- Embryos injected with a concentration of
20 micrograms of folic acid C- Embryos injected with a
concentration of 40 micrograms of folic acid).

3rd week 21 days

Number of eggs

Figure (6): shows the number of eggs not injected with folic
acid and injected with two different concentrations of 20 and
40 micrograms at the age of 21 days.
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From Figure (6), we notice that the three groups are
equal and there is no difference when comparing the
eggs injected with folic acid and the eggs not injected
with folic acid, and the p-value = 1.000)) was greater
than the alpha value, which indicates that there are no
significant differences.

Discussion:

The results of our study agreed with Liu et al. (2016)
that injecting fertilized chicken eggs with folic acid at
concentrations of 20-40 micrograms improved the
morphology of the injected embryos and there were no
negative effects or deformities during the incubation
period.

It also agreed with Gonzales et al.( 2023) that
injecting chicken eggs with folic acid led to an
improvement in the morphology and an increase in the
weight of chicken embryos, and it also agreed with EI
Said (2017) that the protective effect of folic acid on
growth and egg production led to an improvement in
the morphology and enhanced the growth of chicken
embryos.

It also agreed with the authors[3] when injecting
chicken eggs with different levels of folic acid and its
effect on embryos, an improvement in the morphology
was observed and there were no deformities in
chicken embryos.

References:

There is no study that did not agree with our study.

Conclusion:

We conclude from this study:

1- When injecting chicken eggs with folic acid, it has
a positive effect on embryonic formation in the early
stages and increases growth and improves the external
appearance.

2- The effect of folic acid solution with a
concentration of 20 and 40 micrograms does not
improve the hatching of chicken eggs and their
hatching is normal.

3- There is a relationship between increasing the
concentration of folic acid and improving the
performance of egg hatching and the growth of
chicken embryos.

Recommendation:

We recommend through this study to conduct such
studies on embryos of other animals to know the effect
of folic acid on embryonic formation and to use folic
acid in different doses to clarify the effect of folic
acid, we recommend the importance of estimating the
cumulative dose of folic acid for pregnant women.
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