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Effect of in Ova Injection of Lysophospholipid in Hatching Traits,
Chick’s Quality, and Chicks Physical Traits of Broiler (Ross 308)
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Abstract | This study was conducted in two experiments at the Al-Anwar Poultry Company hatchery from November
11,2023, to December 2,2023, to demonstrate the effect of Lysophospholipid (LPL) injection on hatching eggs on the
quality of hatched chicks. A total of nine hundred eggs were used in this study. All the eggs were set in an automatic
incubator at the same time. On the 12* day of embryonic age, half of the eggs (450 eggs) were divided into 6 groups
(75 eggs per group). The first egg group was kept in the incubator without treatment and was a negative control (NC).
'The second egg group was injected with 0.3 ml of NACL solution and served as a positive control (PC).In contrast,
the 3%, 4™ 5% and 6™ egg groups were injected with phospholipids at a concentration of 1, 2, 3, and 4% (0.3 ml/egg),
respectively. On the 18* day of embryonic age, the second half of the egg was divided and treated similarly to the first
half of the egg. The results showed that injecting at 12 days of embryo age resulted in a significant superiority (P <
0.05) for groups G1, G4, and G5 regarding the hatching rate. The embryonic mortality rate was significantly reduced
in groups G1 and G5. The percentage of pipped eggs and dead pipped chicks was significantly increased in the G2
and G3 groups, respectively. Chick activity increased significantly in all treatments compared to treatment T2. When
injected at 18 days of age of the embryos, there was a significant (P < 0.01) improvement for G6 groups in the hatching
rate and embryonic mortality rate. Additionally, all LPL injection groups showed significant improvements in the
weight of hatched chicks, activity, and leg length compared with the control groups. In the chicks’length, chick activity
increased significantly (P < 0.01) in the G4, G5, and G6 groups. Wing length also increased significantly in the G4
and G5 groups, and tonic immobility improved significantly (P < 0.05) in the G3 and G6 groups.
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INTRODUCTION

ptimizing dietary fat consumption in broiler farming
is essential for achieving cost-effective output.
Bile salts act as an emulsifier when dietary fat enters the
digestive system, facilitating fat breakdown and improving
the lipase enzyme’s interaction with fat (Khonyoung ez a/.,
2015). However, due to the insufficient production of bile

salts in young chicks, the utilization of rapidly degrading
phospholipids serves as a source of energy and enhances
the absorption of yolk fats (Noy and Sklan, 1998; Al-
Marzooqi and Leeson, 1999). Phospholipase A2 cleaves
a hydrophobic fatty acid from phospholipids to produce
rapidly hydrolyzable phospholipids (LPL), also known
as hydrolyzed lecithin, enzymatically modified lecithin,
and lysolecithin (Joshi ez a/., 2006). When compared to
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other forms of lipids, LPL exhibits superior hydrophilic
characteristics and reaches an equilibrium value upon
hydrolysis, unlike typical emulsifiers such as lecithin and
bile salts (Joshi ez al., 2006; Hasenhuettl and Hartel, 2008).
Consequently, it increases lipid bioavailability in birds and
decreases the size of lipid droplets, stabilizing micelles in
the small intestine and improving the efficiency of lipid
digestion (Schwarzer and Adams, 1996).

Moreover, LPL changes cell membrane permeability
and expands membranous pores in intestinal cell
membranes, causing a greater flux of small and large
molecules of digested nutrients across the cell membrane
(Lundbaek e# a/., 2010; Arouri and Mouritsen, 2013)
and phospholipids also contribute it is rapidly degraded
as part of the energy requirements of intestinal cells and
reduces their damage, therefore expanding the crypts’
depth as well as villi length and width, which improves
intestinal health (Skoura and Hla, 2009; Boontiam ez
al., 2017). Solbi ez al. (2021) and Lu e al. (2022) noted
that adding rapidly decomposing phosphorous fats to
the broiler diet improved the productive performance of
birds. The current study sought to illustrate the impact
of early feeding at varying concentrations of LPL on the
phenotypic and physical traits of the hatched chicks, as

well as the hatching characteristics.

MATERIALS AND METHODS

This study was carried out at the hatchery of Al-Anwar

Poultry Company, Al-Muradiyah area/Babil Governorate.
from November 11,2023, to December 2,2023.

SOURCE OF EXPERIMENTAL EGGS

Acquired broiler hatching eggs (ROSS 308) from the
hatchery of Al-Anwar Poultry firm and imported from
Biébolna Brojler, a Hungarian firm. Clean eggs, free of dirt
and weighing 65 + 1 g, were chosen; filthy eggs or defects

were not included.

PREPARATION OF A SOLUTION OF LPL

The rapidly decomposing phospholipids were obtained
from the Iranian company behin_daroo, after which the
concentrations were dissolved in a NaCl solution for
the experiment, according to the abovementioned two
parameters.

EXPERIMENTAL TREATMENTS

Nine hundred eggs were divided into two groups, each
containing 450 eggs, injected at 12 and 18 days of the
embryos’ lifespan. The hatching egg treatments were
divided into six treatments according to the following
Figure 1.

450 eggs at 18 days age
embryo

450 eggs at 12 days age
embryo
L

/ (T1): Negative control treatment without any treatment. \

(T2): Injection with physiological salt solution NaCl as positive control (0.3 ml/egg).

(T3): Injection with rapidly decomposing phospholipids at a concentration of 1% (0.3
ml/egg).

(T4): Injection with rapidly degrading phospholipids at a concentration of 2% (0.3
ml/egg).

(T5): Injection with rapidly degrading phospholipids at a concentration of 3% (0.3
ml/egg).

(T6): Injection with rapidly degrading phospholipids at a concentration of 4% (0.3

K ml/egg). /

Figure 1: Experiment design.

STUDIED CHARACTERISTICS

HATCHING RATE

The hatching percentage and percentage of embryonic
mortality were calculated according to (Zaki and Al-
Jebory, 2021).

CHICKS QUALITY

PERCENTAGE OF PIPPED EGGS

After the end of the hatching process, all unhatched eggs
were broken individually. The eggs containing complete
embryos that could not peck the eggshell were recorded,
and the percentage was calculated according to (Tona ez /.,

2003; Al-Jaryan ez al., 2023).

Number of pipped eggs
P ta f pi d = X 100
ercentage of pipped eggs (%) Number of fertilized eggs

PERCENTAGE OF LIVE PIPPED CHICKS

It represents the number of chicks that could peck
the eggshell incompletely and are still alive inside. Its
percentage was calculated using the following equation

(Tona et al.,2003; Al-Jaryan et al., 2023).

. . ) Number of live pipped chicks
Percentage of live pipped chicks (%) = Number of fertilized eggs x 100

PERCENTAGE OF DEAD PIPPED CHICKS

It represents the number of chicks that could peck the
eggshellincompletely and perish inside it,and its percentage
was calculated according to the following equation (Tona

et al., 2003; Al-Jaryan et al., 2023).

) . number of dead pipped chicks
Percentage of dead pipped chicks (%) = Number of fertilized eggs x 100

PERCENTAGE OF ABNORMAL CHICKS

'The number of deformed and weak chicks characterized by
congenital disabilities, such as deformities of the beak, feet,
legs, wings, etc., was calculated according to the following

equation (Tona ez /., 2003; Al-Jaryan ez al., 2023).

. Number of abnormal chicks
Percentage of abnormal chicks (%) = Number of hatched chicks X 100
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PHYSICAL CHARACTERISTICS OF HATCHED CHICKS

*  Weight of the chick upon hatching: The hatched
chicks for each replicate were weighed by the hatchery
treatment using an empty box and individually placed
in an empty box after subtracting its weight from the
weight of the box.

*  Chick length was measured according to (Willemsen
et al., 2008).

*  Wing length was measured by (Osaiyuwu ez a/., 2009)
method.

* Leg length was measured according to (Willemsen e7
al., 2008).

*  Tonic immobility was calculated according to (Geidam
et al., 2007).

* 'The appearance of hatched chicks was calculated
according to Tona ez al. (2003).

STATISTICAL ANALYSIS

The impact of the investigated groups on the different
attributes was examined using a completely randomized
design (CRD) in the data analysis. The Duncan (1955)
multinomial test assessed any significant differences
between the means. It has carried out in statistical analysis
by the following mathematical model using the SAS
(2012) program:

Yij = p+ Ti + eij

RESULTS AND DISCUSSION

FIRST TRAIL

Hatching traits

The effect of the study on hatching traits (ova injection
at 12 days) is presented in Tables 1 and 2. The hatching
rate showed a significant decrease (P < 0.05) for the G2
and G3 groups compared to the G1, G4, and G5 groups.
Simultaneously, the embryonic mortality rate significantly

increased in G2 compared with G1, G4 and G5 groups,

with no differences among the other groups. Also, the

groups had no significant difference in the weight of
hatched chicks.

Table 1: Effect of in ova injection at 12 days of embryonic
age with LPL in some hatching traits.

Groups Meant standard error
Hatching Embryonic Hatching chick's
rate % mortality rate % weight (gm)

G1 80.00£0.01 a 20.00:0.01b  41.00+1.00

G2 62.00£2.00 b  38.00%2.00 a 41.50+0.50

G3 64.00£2.00 b 36.004.00 a 42.14+0.01

G4 74.00+2.00 2 26.00+1.00 b 42.72+0.16

G5 74.00+4.00 2 26.00+4.00 b 42.46+0.31

G6 71.00+1.00 ab 29.00+1.00 ab  42.51+0.49

Significate * * NS

N.S: Not significant * (P<0.05). a, b, and ¢ differ at (P<0.05).
Type the meaning of the abbreviations (G1 to G6) here.

In terms of piped egg rate (Table 2), there was a significant
(P < 0.05) increase for the G2 group compared to the G1
group. No significant differences were observed between
the G3, G4, G5, and G6 groups regarding live, dead, and
abnormal chicks rates. However, there was a significant
difference (P<0.05) in hatchability for the G3 group
compared to the G1, G5, and G6 groups.

CHICKS QUALITY TRAITS

‘There was no significant difference among groups in chick
length, wing length, leg length, and tonic immobility
(Table 3). Table 4 shows that the highest chick activity
was observed in the G3 group. In contrast, the lowest
chick activity was observed in the G2 group compared
to the other groups, as so not significant in appearance
and feather condition, case of yolk retracted inside the
abdomen, eye’s appearance, leg appearance, navel case, and

residual yolk.

Table 2: Effect of in ova injection at 12 days of embryonic age with LPL in piped egg rate, live piped chicks rate, dead

piped chicks rate, and abnormal chicks rate.

Groups
Piped egg rate % Live piped chicks rate %

G1 17.00+3.00b 1.00+0.50

G2 30.00+0.01a 2.00£0.01

G3 26.00+6.00ab 1.000.50

G4 19.00+1.00 ab 3.00+1.00

G5 23.00+5.00 ab 0.00+0.00

G6 25.00+1.00 ab 2.00x1.00

Significate ¥ NS

Mean+ standard error

Dead piped chicks rate % Abnormal chicks rate %
2.00+1.00 b 2.00+0.01

6.00+2.00 ab 4.00£2.00

9.00£1.00 a 2.00+0.01

5.00+1.00 ab 3.00+1.00

3.00+1.00 b 1.00+0.50

2.00£1.00 b 1.00+0.50

* NS

N.S: Not significant * (P<0.05). a, b, and c differ at (P<0.05). Type the meaning of the abbreviations (G1 to G6) here.
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Table 3: Effect of in ova injection at 12 days of embryonic age with LPL in chick length, wing length, leg length, and

tonic immobility.

Groups Meanz standard error
Chick length (mm) Wing length (mm) Leglength (mm) Tonic immobility (mint)

G1 18.26+0.81 3.53+0.03 4.16+0.08 2.54+0.06

G2 17.83+0.44 3.80+0.06 4.30+0.25 2.63+0.16

G3 18.00+0.57 3.63+0.08 4.60+0.21 2.06+0.08

G4 18.46+0.31 3.70+0.15 4.46+0.08 2.72+0.42

G5 18.06+0.58 3.73+0.08 4.50+0.21 1.73+0.26

Gé6 18.83+0.16 3.77+0.03 4.53+0.03 2.13+0.68

Significate NS NS NS NS

NS: not significant.

Table 4: Effect of in ova injection at 12 days of embryonic age with LPL in chick physical traits.

Groups  Meant standard error
Activity Appearance and Case of yolk retracted Eye’s Leg appear- Navelcase Residual
feather condition inside the abdomen appearance ance sac
G1 4.00+0.01b  9.33+0.67 10.00+0.00 12.00£0.00 13.33+2.67 12.00+£0.00 8.00+0.00
G2 3.33x0.33 ¢ 8.00+0.01 6.67+3.33 12.00£0.00  10.00+2.67 12.00+£0.00 8.00+0.00
G3 5.00£0.01a  8.67+0.67 10.00+0.00 12.00£0.00 16.00+0.00 12.00+0.00 8.00+0.00
G4 4.00:0.01b  8.67+0.67 10.67+0.67 12.00£0.00 16.00+0.00 12.00+0.00  8.00+0.00
G5 4.00+0.0 b 8.70+0.64 10.00+0.00 12.00£0.00 16.00+0.00 12.00+£0.00 8.00+0.00
G6 4.00+0.0 b 8.65+0.65 10.00+0.01 12.00+£0.00 13.33+2.67 12.00+£0.00 8.00+0.00
Significate ** NS NS NS NS NS NS

NS: Not significant. ** (P<0.01). a, b, and ¢ differ at (P<0.01).

WEIGHT OF RESIDUAL YOLK AND WEIGHT OF CHICK
WITHOUT YOLK

Table 5 shows the effect of treatments on the weight of
residual yolk and the weight of chick without yolk. the
highest (P<0.05) weight of residual yolk was observed in
G3 followed by G1 and G2, while the lowest weight of
residual yolk was observed in G4, G5, and G6 groups. The
highest chick weight without yolk was observed in the G4,
G5, and G6 groups, followed by the G2 and G3 groups,
and the lowest value was observed in the control group,

G1. There was no difference between G4, G5, and G6.

Table 5: Effect of in ova injection at 12 days of embryonic
age with LPL in weight of residual yolk and weight of
chick without yolk.

Groups Meant standard error
Weight of residual ~ Weight of chick
yolk (gm) without yolk (gm)

G1 5.33+0.05 b 35.67+0.59 ¢

G2 5.39+0.08 b 36.11+0.58 b

G3 5.47+0.04 a 36.67+0.07 b

G4 5.12+0.03 ¢ 37.60+0.37 a

G5 5.09+0.01 ¢ 37.37+0.04 ab

G6 5.10+0.02 ¢ 37.41+0.19 ab

Significate  * *

*(P<0.05). a, b, and c differ at (P<0.05).

Table 6: Effect of in ova injection at 18 days of embryonic
age with LPL in some hatching traits.

Groups Meant standard error
Hatching rate Embryonic Hatching chick's
% mortality rate % weight (gm)
G1 79.00+1.00b 21.00£1.00b  41.33+0.16 c
G2 69.00+1.00 ¢ 31.00+1.00a 41.17+0.07 ¢
G3 85.00+1.00 ab 15.00+1.00 bc  42.16+0.10 b
G4 80.00+0.01 b 20.00+0.01b  42.66+0.13 a
G5 84.00+4.00 ab 16.00+4.00 bc  42.62+0.02 a
G6 88.00+2.00 a  12.00+2.00 ¢ 42.44+0.03 ab
- e

Significate **
*(P<0.01). a, b, and c differ at (P<0.01).

SECOND TRIAL

HATCHING TRAITS

'The effect of the study on hatching traits (ova injection at 18
days) is presented in Tables 6 and 7, a significant (P<0.05)
increase in hatching rate for the G6 group compared to
G1, G2, and G4 groups and significantly for the G1, and
G4 groups on G2 group. While the G6 group was the
least significant in embryonic mortality rate compared to
G1, G2, and G4 groups, and significant improvement for
the G1, G3, G4, and G5 groups comparative G2 group, in
hatching chicks weight was significant (P<0.05) increase
for the G4 and G5 groups on the G1, G2, and G3 groups
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at the same time significant increase for the G3, and G6

groups compared to G1 and G2 groups.

Table 7: Effect of in ova injection at 18 days of embryonic
age with LPL in piped egg rate, live piped chicks rate, dead

piped chicks rate, and abnormal chicks rate.

Groups Meanz Standard error

Pipedegg  Live piped Dead piped Abnormal

rate % chicks rate chicks rate chicks

% % rate %

G1 16.00+2.00ab 2.00£1.00 3.00£1.00 4.00+2.00
G2 21.00+1.00a 3.00+1.50 7.00+3.00 3.00+1.50
G3 12.00+2.00bc 2.00£1.00 1.00+0.50  1.00+0.50
G4 14.00+2.00bc 4.00+2.00 3.00+1.00  0.00:0.00
G5 14.00+2.00bc 0.00+0.00 2.00+1.00 2.00+1.00
Gé6 9.00£1.00c  0.00+£0.00 3.00£1.00 0.00+0.00
Significate * NS NS NS

NS: Not significant.* (P<0.05).a,b, and c differ at (P<0.05).

In terms of piped egg rate, the G2 was the significant
(P<0.05) height compared to all in ova injection groups,
while there was no significant difference in live piped
chicks rate, dead piped chicks rate, and abnormal chicks
rate.

CHICKS QUALITY TRAITS

The effect of LPL injection in ova at 18 days of embryo
age on chick quality traits is presented in Table 8. In
chicks, a significant increase in length was observed for
the G5 and G6 groups compared to the G1 and G2
groups. Additionally, there was a significant increase in
chick wing length for the G4 and G5 groups compared
to the G3 group. Moreover, all ovo injection LPL groups
significantly increased compared to the control groups.
'The LPL level also resulted in a significant improvement
in tonic immobility compared to the G1 group.

Table 9 showed significant improvement (P<0.05) for the
G3, G4, G5, and G6 in chicks activity compared to G1

and G2 groups but insignificant in appearance and feather
condition, case of yolk retracted inside the abdomen, eye’s
appearance, leg appearance, navel case, and residual yolk.

WEIGHT OF RESIDUAL YOLK AND WEIGHT OF CHICK
WITHOUT YOLK

As shown in Table 10, the weight of residual yolk decreased
significantly (P<0.01) in the G1, G2, and G4 groups
on other groups. The G3 group decreased significantly
compared to the G6 group, while the weight of chicks
without yolk significantly improved (P<0.ent for all LPL

in ova injection groups compared to control groups.

Table 8: Effect of in ova injection at 18 days of embryonic
age with LPL in chick length, wing length, leg length, and

tonic immobility.

Groups Meanz standard error
Chick length Wing Leglength Tonic
(mm) length (mm) immobility
(mm) (mint)
G1 17.50+0.28b 3.50+0.00ab 3.67+0.16b 1.65+0.12a
G2 17.10+0.06b 3.67+0.12ab 3.67+0.33b 1.31+0.18ab
G3 17.90+0.46ab 3.30+0.10b 4.93+0.13a 0.68+0.02c
G4 18.76+0.14ab 4.00+0.11a 5.10+0.21a 0.85+0.06bc
G5 18.43+0.21a 4.00+0.282 4.83+0.20a 1.03+0.29bc
G6 18.60+0.36a 3.76+0.26ab 5.01+0.28a 0.65+0.17c
cate

*(P<0.05),* (P<0.01).a,b,and c differ at (P<0.05) and (P<0.01).

Results of the study from the two experiments showed
a significant improvement in the hatching traits and
characteristics of the hatched chicks in the second
experiment (injection at 18 days of embryo age) compared
to the first experiment. Treatment G1 was notably superior
in the first experiment compared to the other treatments.
'This difference may be attributed to the injection process at
this embryo development stage, which could be unsuitable
for embryonic growth and development. Most studies have

Table 9: Effect of in ova injection at 18 days of embryonic age with LPL in chick physical traits.

Groups Mean+ Standard error
Activity Appearanceand  Case of yolk retracted Eye’s Leg Navel case Residual
feather condition inside the abdomen  appearance appearance case

G1 4.00:0.00 c  9.33+0.67 12.00+0.00 14.67+0.67 13.33x2.66 8.67+1.33  10.00+0.00
G2 4.00+0.00c  9.33+0.67 12.00+0.00 12.67+2.33 13.33+2.67 9.00+1.52  10.00+1.15
G3 5.3320.33 ab  10.00+0.00 12.00+0.00 14.67+0.33 16.00x0.00 10.67+0.67 11.00+0.57
G4 5.67+0.33a  10.00+0.00 12.00+0.00 15.67+0.33 16.00+0.00 11.33+0.67 11.00+0.00
G5 5.00+0.00 b  10.00+0.00 12.00+0.00 15.33+0.67 13.33+2.67 11.00+0.57 10.67+0.67
G6 5.00+0.00b  10.00+0.00 12.00+0.00 15.67+0.33 16.00+0.00 11.33+0.33 11.00+0.57
Significate NS NS NS NS NS NS

NS: Not significant * (P<0.05). a, b, and ¢ differ at (P<0.05).
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Table 10: Effect of in ova injection at 18 days of embryonic
age with LPL in weight of residual yolk and weight of
chick without yolk.

Groups Meanz Standard error
Weight of residual Weight of chick
yolk (gm) without yolk (gm)
G1 6.09+0.05 ¢ 34.24+0.31 ¢
G2 6.17+0.01 ¢ 35.01x0.06 ¢
G3 6.32+0.03 b 35.84+0.17 ab
G4 5.97+0.06 ¢ 36.69+0.28 a
G5 6.38+0.01 ab 36.24+0.03 a
G6 6.51+0.05 a 35.93+0.02 ab
Significate * o

**(P<0.01). a, b, and c differ at (P<0.01).

suggested that the optimal time for early feeding in the egg
is 17.5-18 days of embryo age (Das ez a/.,2021) despite the
significant superiority of fat injection treatments. Rapidly
degrading phospholipids in the hatching characteristics
and physical characteristics of hatched chicks compared
to the positive control treatment, as LPL is considered
very important for the needs of living organisms’ cells,
as it is an essential component of cells in addition to its
main role in meeting the energy needs of the epithelial
cells of the intestines of poultry (Al-Jebory ez al., 2023),
the amount of energy consumed has a significant impact
on the bird’s growth and body composition (Wiseman
and Lewis, 1998). Previous studies have also shown that
any defect in the birds’ access to the energy necessary for
growth during the birds’ early life stages affects the live
body weight and the birds’ feed conversion factor. Later
(Zhao and Kim, 2017; Papadopoulos ez al., 2018), which
is in line with the research we are doing now, the weight
of the hatched chicks and the hatching rate were shown to
be greatly improved when the embryos were given energy
levels using LPL egg injections, particularly when the
injections were given at 18 days of embryo age. Polycarpo
et al. (2016), and Zampiga et al. (2016). Zhao and Kim
(2017) revealed that during the early feeding stage, LPL
increased live body weight and feed conversion factor; this
may be because birds secrete insufficient amounts of bile
salts and lipase, which results in a reduced ability to digest
and absorb fat, LPL functions primarily as an emulsifier in
tfood supplements, which helps broiler chickens perform
better by facilitating the digestion and absorption of fats
(Boontiam ez al., 2017).

Additionally, improved growth performance is partly
attributable to the fact that When LPL is injected into
hatching eggs, it binds to the intestinal cell membrane,
changing the permeability and fluidity of membrane
bilayers as well as the activities of protein channels
(Maingret e a/., 2000), ultimately increasing the transport

of elements across the cell membrane and improving
the absorption of yolk sac contents and nutrients in the
final stage of development. Embryonic development and
the presence of high amounts of energy may be reflected
in increased growth and formation of body cells and an
increase in the percentage of abdominal fat (Zaman ez al.,
2008; Zhao and Kim, 2017); this may positively impact
the weight of hatched chicks, the small intestine’s shape
reflects the health and capacity of the intestine when it
comes to nutrient absorption, an increase in the depth and
height of the villi indicates an increase in the intestinal area
for absorption, which in turn leads to improved digestion
and absorption of nutrients (Hosoyamada and Sakai,
2007). This in turn improves the health of the intestine
and the bird, which is reflected in the characteristics of
the hatched chicks, Khonyoung e a/. (2015) noted that
LPL can increase the proliferation of intestinal epithelial
cells, leading to increased height of the duodenal mucosa
in broilers, and LPL also causes the stimulation of gene
expression of Claudin-3, a protein useful for maintaining
tight sealing function, LPL It caused an increase in Ca
and P contents in the bones only during the early stage of
chick growth, this can be explained by the effects of LPL
on the broilers of cells and by increasing the number and
size of membrane pores and thus increasing the absorption
of mineral elements, this explains the improvement in
the physical traits of the hatched chicks, the decrease
in the weight of the remaining yolk in the chicks of the
first experiment in the fourth, fifth, and sixth groups, as
well as the chicks of the third and fourth groups in the
second experiment, returned to the role of LPL, which
improved yolk absorption, at the same time, the weight of
the hatched chicks increased, the weight of the hatched
chicks of the fifth and sixth groups also improved in the
second experiment, despite the increase in bag weight, the
yolk may be due to the high level of energy available to the
embryo, which increased the weight of the hatched chicks.

CONCLUSIONS AND
RECOMMENDATIONS

'The study concluded that early feeding with egg injections
at concentrations of 2%, 3%, and 4% improved yolk
absorption and the weight of hatched chicks, especially
with injections at 12 days of embryo age. This indicates
that the benefits of LPL appear in the long term and
simultaneously improve the characteristics of the hatching
chicks. Additionally, an injection at 18 days old also
positively affected the hatching and physical traits of the
chicks, which is linked to the subsequent growth and
performance of the hatched chicks and the increase in the
weights of the broilers at marketing.
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