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Abstract:The aim of the study is to identify hatching performance and native chicken
hatching result resulted from L-glutamin in ovo feeding and broiler albumine. In Ovo Feeding
(IOF) is the additional nutrient supplementation from the outside to the inside of the amnion
of the chick embryo prior to hatching. The eggs were collected from native hens at the age of
40-60 weeks old. There are as many as 450 eggs used in this study. The study applied
Randomized Block Design (RBD) with 5 treatments and 3 groups, PO: no injection (negative
control), P1: injection of physiological NaCL (positive control), P2: injection with 1,5 % L-
Glutamin in physiological NaCl solution, P3: injection of broiler albumin mixed with
physiological NaCl solution, P4: injection of 0,75 % broiler aloumin mixed with 0,75%
glutamin. In this study, the observed parameters are divided into two stages. For the first
stage, the observed parameters are hatchability, hatching weight, and hatching weight ratio.
For the second stage the observed parameters included feed consumption, weight gain, feed
conversion and growth. The result of the study showed that the treatment of hatchability,
hatching weight, hatching weight ration and native chicken performance of the in ovo feeding
did not significantly affect on the treatment final result. On the contrary, the apparent trend
showed that the result was better compared to the control treatment.
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Introduction

High demand for native chicken meat and egg as poultry product still cannot be fulfilled by
the native chicken farmer particularly during highly continuous demand for production.
Accurate method to improve native chicken performance is necessary. Various studies have
been performed to improve broiler productivity such as crossbreeding between species where

www.ijciar.com 35



mailto:ridwanbahar@yahoo.com

Volume-2, Issue-7,July-2019: 35-42
International Journal of Current Innovations in Advanced Research ISSN: 2636-6282

it was reported to be capable of transforming genetical structure of native chicken (Zakaria,
2004), amino acid supplementation for laying hens, maintenance management setting (Ohta
et al., 2001), however, the results of these studies were considered to be less optimal in
improving broiler productivity. In the last decade, there has been an innovative study in
improving native chicken productivity by performing nutrient supplementation during
incubation process. The availability of feed contained in eggs is improved through the in ovo
feeding. In ovo feeding aims to maximize the growth and the development of the embryo
during the incubation period and to maximize the activities of the organogenesis of the
embryo in chicken (McGruder et al.,, 2011; Al-Daraji et al., 2012; Salmanzadeh, 2012;
Grodzik et al., 2013; Asmawati et al., 2014; Shafey et al., 2014; Azhar et al., 2016).

Feed availability contained in eggs is improved through the in ovo process or the nutrients the
injection technique (Azhar et al., 2016). The process needs to be completed because during
the incubation period, necessary nutrition for the embryo in eggs occasionally is insufficient
which lead to embryo death before hatching. Protein is considered to be the most primary
nutrition to improve growth and development of the chicken during the incubation process
with in ovo feeding technique. (Foye et al., 2006: Zhai et al., 2008: Grodzik et al., 2013).

The injection process was performed on eggs during the incubation period (in ovo feeding)
with amino acid supplementation, either essential amino acids or non-essential can provide
energy in the embryo either at the cell development period in eggs or after hacthing period.
L-glutamin is one amino acid used in the injection process apart from other amino acids such
as methionine, lysine, arginine and others. The amino acid L-glutamine is a non-essential
amino acid that plays an important role as a source of energy in the formation of the digestive
tract, stimulate the proliferation of intestinal cells, and plays an important role in the synthesis
of biological molecules (Salmanzadeh et al., 2016) the amino Acid L-glutamine (GIn) plays a
role as a source of energy for cell division and some of the metabolic pathways Shafey et al.,
(2013). The aim of the study is to compare the performance of hatching eggs in native
chicken as the result of L-Glutamin in ovo feeding and broiler albumin and to identify the
performance of the hatching eggs of native chicken resulted from L-Glutamine and broiler
albumin in ovo feeding

Material and Method

This research was conducted in the Laboratory of Poultry Production, Faculty of Animal
Science, Hasanuddin University, Makassar. Materials used in this research were chicken
eggs, amino acid L-Glutamin, Albumin, saline solution (0,9% NaCl physiological) aquades,
70% alcohol, 70% formalin, commercial feed, vaccine, vitamin and antibiotics. Supporting
equipment used is semi-automatic incubator, egg-candler, analytical scales, 500 ml hand
sprayer, thermometer/ digital hygrometer (DC 102), the automatic injector, scalpel, tweezer, a
50-ml beaker, a 10-ml sample pot, surgical scissors, pencil, petri dish, hanging feeder and
drinker.

Research Design

1. Stage 1 (Incubation Period)

The study applied Randomized Block Design (CRD) with 5 treatments and 3 groups, PO: no
injection (negative control), P1: injection of physiological NaCL (positive control), P2:
injection with 1,5 % L-Glutamin in physiological NaCl solution, P3: injection of broiler
albumin mixed with physiological NaCl solution, P4: injection of 0,75 % broiler albumin
mixed with 0,75% glutamin. Group: K1: Hatching period 1; K2: Hatching period 2; K3:
Hatching period 3
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2. Stage 2 (maintenance period)

Research stage 2 is the following step from the research stage 1 with similar treatment order
using samples (DOC) from hatching period 1. Research stage 2 was performed
experimentally by applying Randomized Block Design (RBD) with 5 treatments and 3
similar replications with research stage 1.

Parameters

The observed parameters observed in the research stage 1 were as follows: hatchability;
hatching weight; hatching weight ratio : egg weight; The observed parameters in the study
stage 2 were as follows Performance parameters were measured at 1-56 days after the chicks
hatch, the measured performance were as follows : feed Consumption; weight Gain; Feed
Conversion; Growth.

Result
Hatchability, hatching weight, and the hatching weight ration of native chicken resulted from
in ovo feeding is presented in Table 1.

Table 1. Hatchability, hatching weight, and the hatching weight ration of native chicken
resulted from in ovo feeding

Parameters
In Ovo Feeding | Hatchability (%) | Hatching Weight (g) The Weight ratio
Hatchability (%)
PO 39,14+ 5,76 29,62+2,43 71,01+1,07
P1 43,06+15,43 31,364+1,45 73,31+0,23
P2 40,62+11,86 31,02+0,19 73,23+0,32
P3 36,64+7,89 30,7940,67 73,1640,41
P4 30,524+16,58 31,30+3,32 72,59+1,16
Description : PO : no injection (negative control); P1 : Injection with 0.9% NaCl

(positive control); P2: Injection with 1,5 % L-Gluitamin of in 0,9% NaCl; P3 :
Injection with broiler albumin in 0,9% NaCl; P4 : Injection with 0,75% broiler
albumin mixed with 0,75% Gluitamin.

Native chicken performance at the age of 56 days the results of the in ovo feeding is
presented in Table 2.

Table 2. Native chicken performance at the age of 56 days the results of the in ovo

feeding
Parameters
In Ovo Body Weight | Feed Consumption | Final Body Feed
Feeding Gain (g/h/day) (g/h/day) Weight Conversion
(g9/head)
PO 8,46+0,88 48,1649,02 552419.17 5,65+0,50
P1 8,10+0,71 48,54+9,05 520+2.08 5,9540,65
P2 8,66+1,57 50,22+10,35 537483.18 5,88+1,49
P3 9,01+1,62 46,3318,74 599491.22 5,16+0,59
P4 7,25+0,21 50,71+10,91 521+48.50 6,37+1,20
Description : PO : no injection (negative control); P1 : Injection with 0.9% NaCl
(positive control); P2: Injection with 1,5 % L-Gluitamin of in 0,9% NaCl; P3 : Injection
with broiler albumin in 0,9% NacCl; P4 : Injection with 0,75% broiler albumin mixed
with 0,75% Gluitamin.
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Discussion

Hatchability, hatching weight, and hatching weight ratio, native chicken eggs resulted
from in ovo feeding

Hatchability

Hatchability of eggs from each treatment can be seen in table 1. The lowest hatchability was
on the treatment P4 and the highest hatchability was on the treatment P1. This indicated if the
amino acid glutamine mixed with physiological NaCl or mixed with broiler albumin will
lower the osmolarity of the NaCl. This condition can be indicated by low hatchability in the
treatment of the amino acid glutamin compared to physiological NaC without glutamin and
albumin. The main causes of low hatchability of in ovo feeding treatment is the
contamination of microorganisms in solution characterized by a number of rotten eggs
(Asmawati et al., 2014). The microbial contamination occurred because the small eggs are
unable to contain the volume of injected solution (sloshing) that causes the contact between
the solution and the microbes on the surface of the egg's shell and absorbed back into the
albumin. Another cause of high death rate of the embryo is due to an allergic reaction that
occurs in the egg during the injection with a variety of solution of amino acids, especially
albumin of laying hens and the mixed solution resulted in inability of eggs to hatch. In
addition, the dose of solution injection is too high, especially for a solution of white egg
laying hens that trigger allergic reactions. The more eggs that did not hatch, the lower value
of hatchability was and vice versa. The death of the embryo during the incubation period can
be caused by many factors such as the temperature exceeding the epigenetic temperature
(Loyau et al., 2014), low humidity (El-Hanoun et al., 2012), the egg's nutrition (Moran,
2007), egg's abnormality (Onbasilar et al., 2014).

Hatching Weight

Egg's injection using in ovo feeding with L-Glutamin and broiler albumin generated higher
hatching weight compared to control treatment. This is due to the sufficient licyn and
metionin in the embrio's growth resulting in high hatching weight. In addition, the occurrence
of different hatching weight also caused differences in the aloumin and yolk content used as
nutrition to grow embryo (Hartmann et al., 2003).The increase in hatching weight was also
triggered by the increase in liver glycogen and muscles and the effect of various amino acid
solution supplementation. The increasing concentration of liver glycogen and muscles will be
the cause of the increase in hatching weight (Foye et al., 2006 and Dong et al., 2013).
Towards the hatching period, a greater quantity of energy supply (glycogen) was required to
support hatching process. Heavier embryo with higher glycogen supply had effect on the
increase of hatching weight.

Hatching weight ratio and weight ratio

The parameters of the hatching weight ratio and egg weight are observed to avoid the effect
of egg weight to hatching weight (Azhar et al., 2016). Eggs that were used as the samples had
relatively similar size and weight. However, there were diferences in terms of egg's weight.
Determining factor of hatching weight is the egg's weight. Heavier eggs were reported to
result in higher hatching weight compared to the lighter eggs (Onbasiliar et al., 2011:
Dymond et al., 2013). The higher the value of hatching weight ratio with egg's weight, the
higher the growth rate of embryo although the value comes from the lighter eggs.

Native chicken performance resulted from various amino acid mixture injection

Weight Gain

Weight gain is an important indicator to measure the growth rate. Weight gain can be seen in
the table 2. The results of variance analysis showed that the treatment does not affect the
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chicken weight gain. This occurred because a type of native chickens that does not have
distinctive characteristics that they varied greatly. Varied characteristics in native chickens
were indicated by the presence of genetic variation although the treatment given was similar,
the responses of each chicken will be different as the nutrients needed by chickens for their
growth. This is in accordance with the study performed by Wahyu (2004) that the nutrients
required for livestock depends on genetic variation, age, body weight, activity, energy content
of the ration and the environmental temperature.

Feed Consumption

The amount of chicken consumption with high protein and metabolism energy level tends to
decrease. On the contrary it will increase when the level of protein and energy metabolism is
low (Hernandez et al., 2004). The results showed that there was no difference in feed
consumption of all treatments, which indicated that the metabolism energy needs of the
chicken had no differences between injected chicken and chicken with no injection. This
happened because the feed used in each treatment had similar nutritional content, type and
shape. The chicken will continue to consume the feed if the metabolism energy is not fulfilled
(Li et al., 2013). Metabolism energy in native chickens at their growth phase is 84, 59-99, 63
kcal/ head/ day (Ariesta, 2011).

Final Body Weight

The growth of the whole body was measured by body weight gain measurement. The
increase of final body weight can be identified by measuring repeatedly within a particular
period (Anggorodi, 1990). The more nutrients are absorbed, the heavier the organs and the
higher the increase in body weight gain. The results showed that no effect occurred. In
addition to that, it was possibly due to lack of response in native chicken to supplemented
amino acid. It was related to the type of poultry used. It is similar with the study conducted
by Salmanzadeh et al., (2016) using hatching eggs from broilers where it was reported that in
ovo feeding of amino acid L-glutamine on the 7-days old incubated eggs with the target to
improve chicken growth and carcass characteristics on the chest, thigh and gizzard at the age
of 42 days by using albumin injection.

Feed Conversion

The results of this study showed that the treatment had no effect on the conversion of native
chicken feed. This condition was caused by the amount of feed consumed in each treatment
tend to be relatively similar and also had an impact with the increase of weight gain identified
from this study. Feed conversion in native chicken the age of 8 weeks ranged from 2,60-2,89
(Husmaini, 2000). The value of feed conversion in native chicken at the grower period for 12
weeks ranges from 4.1 to 6.8 (Usman, 2009). Differences in the study result were caused by
different maintenance management and different time. Some previous studies have been
performed and they showed that the higher the survival rate of the chicken, the higher the
value of feed conversion (Suprijatna et al., 2005).

Conclusion

Treatment in ovo feeding by using the amino acids L-Glutamine and also albumin has not
been able to improve hatchability and hatching weight. However, a positive trend was shown
from the results of in ovo feeding with a higher result when it was compared to control
treatment (PO) and also the performance of the chicken.
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