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Abstract-The aim of this research were to produce a higher embrvonic growth and a higher hatching

wuight, as well as to tind out the most eftective time tor amino acids i m)u ninto incubated eggs. The study

was carried out in a factorial (4 x 2) arrangement according to completely Tandomized block design. The first
ditterent levels of amino acid injections ie. A - (control), A, - injection of ly himmd dose ot 3.78

mgjga' mi of sterile distilled water, A, = injection of methionine at a dose ot 1,91 mg / {

.5 mi ggsterie
distilled water, A = injection of lvsine + methionine at dose of 3,78 Ivsine+ 1,91 mg methioni o
- The second tactor was ditterent injection time, namely T, - injection v

incubation and T, = injection o day 14 of incubation. Total number of treatment combination was 8. The
incubation of eges was run three times in wich cach periad served as a blok/replication tor cach treatment
combination. Therefore total number of eggs used for the entire experiment was 900. Parameters measured
were volk weight®™bumen weight, embrvo weight and hatching weight. no acid that the amino acid
IECHON (IO CRES oy tbmumibibhy stbdiadsnt b mdpbiig i Weight i the embryo wid hatching sseiges. The timing
of amino acid Miutﬁc!ngnmm (P <0.05) the weight of the volk but the interaction between
amino acids and time of injection Rad no signiticant effects (I 0,05) on all parameters. We conclude that
amino acid injection (in ovo feeding) with cither lysine, methionine, or combination of lysine and
methionine can increase the weight of the embrvo and hatching and the moust effective time to inject amino

acid on day 14 ot incubation.

INTRODUCTION

Native chickens are known to have several
shortcomings namely varnable productivity levels
among individuals, limited breed availability, high
mortality rate of over 40% (1), low embryo growth
and low hatching weight. The low productivity of
native chicken is suspected to be due to a defidency
in essential amino acids, especially lysine and
methionine. Both lvsine and methionine are
critically essential amino acids. (2) revealed that
deficiencies or imbalances in protein and amino
acids could result in abnormalities and even a
mortality. In chickens, the embryo does not have a
direct relationship with its mother during the
embryonic development and the nutrients necessary
for embryos are derived from the eggs themselves,
For normal embryonic development to occur, there
needs to be sufficient supply of nutrients within the
egy.

Research on lysine  and  methionine
supplementation in the diet has been carried out
extensively. Research from (3) revealed that a low
protein feed containing 12% protein but offset by
supplementation of amino acids lvsine and
methionine can result in normal production, even
though the smaller egg weight. Furthermore (4)
revealed that quantitively, the average chicken egg
weight increased after supplementation with lysine
or methionine. Research on the injection of external
nutrients through in ovo feeding of carbohydrates
{3), vitamins (6), amino acids {7), and (8), towards
broiler poultry eggs have been done in Japan. The
results of these studies showed that amino acid
injection in ova resulted in hatchability of 90.9%
compared to 84.4% in controls or injection of amino
adds increases hatchability by 7.7%

So far, amino acid injection study has never been
done in native chicken in Indonesia in general and
especially in South Sulawesi. Therefore we
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conducted this research by injecting amino acids, ie.
lysine, methionine, or combination of lysine a
methionine into the eggs of native chicken eggs (10
ove deediiig ). e goal ol this i ovo leediig was to
stimulate an increase in metabolic activity through
increased availability of nutrients, the amino acid
lvsine and methionine, in the egg. The use of
nutrients, specially lysine and methionine, in the
egg. The use of nutrients in the yolk is expected to
resultin an inarease of embrvo growth and hatching
weight.

MATERIAL AND METHODS
m
Lhis rried out from January to April
13 in the Laboratory of the Poultry Production, the
aculty of Animal Science, Hasanuddin University
Makassar. The experiment was conducted in
factorial arrangement (4 x 2) according to
completely randomised block design. The first factor
was different levels of amino acid injection, ie. A
(coﬁnl), A, = injection of lysine at a dose of 3.78
mgALS ml of sterile distilled water, A2 =i ion of
methionine amino at a dose of 1.91 mg/u.5 mil ol
sterile distilledwater, A3 = injection of lysine
+methionine dose of 3.78 mg lysine + 191 mg
methionine / 0.5 ml of sterile distilled water. The
second factor__as different injection time, namely
T1 = injection oh day 7 of incubation, T2 = injection
14 ton, Amino acids used were
crystalline amino acids with a high degree of purity,
diluted with sterile distilled water. Each treatment
combination was repeated three times giving total
number of experimental units was 24
Nine hundreds of native chicken eggs were
randomly divided into 3 hatching groups/blocks.
Lach group consisted oi 300 hatching eggs. Before
placing into the incubator, the eggs were weighed
to obtain initial weight of the egg. On the 0! day of
incubation, an observation (candling) was
performed to determine the fertile eggs. On Day 7
and day 14 of incubation, appropriate doses of
amino acids were administered towards the fertile
eggs, using a modified injection method (8). Prior to
injection of the amino acids, the eggs first drilled
using a special tool. After the injection was done the
eggs were covered with solid pa™in to prevent the
entry of bacteria into the egg. wn the 158" aay o1
immishabine tw reee Fommn parh beaabonnmb sinen
broken to determine La weight of the yolk, albumen
weight, embrvo weight. On dav 21 the hatching
weight was measured.

The parameters measured in ~volk
weight, albumen weight, er‘ryu weight and
hatching weight. Experimenta TR
aitatysis vl vataiiee (ANOVA). Significant effect of
treatments were further determined using the LSD
test. All data analysis was carried out using SI'SS

version 16.

RESULTS AND DISCUSSION

Weight of Yolk

Weight of volk was measured on day I8 of
incubation time. Analysis of variance indicated that
time of injection significantly (P<0,03) affected the
yolk weight. However, amino acid injection and
interaction betwen amino acid and time of injection
had not significant eﬂecl“’ﬂ),lli) the weight of
volk. The weight of volk injected on the dav 7 of
moggetion time was higher (<0,03) compared to
that injected on the dav 14 of incubation time (Fig.1).
This means that injection on the day 14 was far more
effective than injection did on the day 7 as indicated
by less weight on volk weight from egg injged on
day 14.The low weight of the yolk from egg Eigpcted
on day 14 of incubation compared with that injected
on day 7 of incubation is due to the higher metabolic
rate in day 14 resulting in a more rapid absorption
of amino acid within the body, cuns-ently
producing a lower weighing volk. Yolk is =5esest
ks fOrmation i BAVYY L the

embryo (9),(10), and (11).
Weight of Albumen

The albumen weight according to the experimental
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Fig. 1. Weight of volk (g) injected amino acids with
ditterent time
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design is presented (Fig.2). Analysis of variance
indicated that type of amino acid, time injection,
and interaction between amino acid injection and
time of injection did not affect significant (I’>0,05)
the albumen weight. This means amino acid
injection injection time and interaction between
amino acid and injection time gave have the same
response in terms of the size of the weight of
albumen on day 18 of incubation. Thereby
improving the quality of nutrition through in ovo
feeding has not been proven to have any impact on
the size of the weight of the albumen. The weight of
the egg albumen is determined by nutrient supply
of the parent.

Wovschit of sl

ontral L Met L Met Continl Ly Met aebiet

Fig. 2. Weight ot albumen (g)

L'he result of this study is not in agreement with
that reported by (8), who found that there was no
more yolk and albumen on day 19 of incubation.
This is might be due to the different incubation time
and different breed chicken used. The breed of
chicken has bggmy reported to have different
proportion of egg white and yolk (12). The
proportion of egg white and yolk are also influenced
bv the age of the chicken (13). Albumen weight,
wich is about 65% of the total weight of the egg, is
mainly composed of water and proteins functioning
not only in providing suitable environment for the
embrvo but also in providing additional nutrients
necessary for embryonic development (14).

Weight of Embryos

In this particular study, the embrvo grovesh was
determined by measuring the weight of the cinbiy o
on dav 18 of incubation. Accross the time of
injection, the average embryo weight for cach
treatment was 17,18 g, 25,27 g, 23,58 g, and 26,45 g,
respectively for treatment A0, AL, A2, and A3
(Fig.2). Accross amino acid injection, the embryo
weight for time of incubation was 22,71g and
23,53g respectively for treatment T1 and T2.

Analysis of variance indicated that amino acid
injection significantly affected (P<0,05) the embryo
weight, while time of injection as well as interacfn
between amino aad injection and injection ti.me?d
not have a significant effect (P>0.05) on weight of
embryo. The average weight of embryo obtained
from the eggs injected with amino acids was higher
than tlm)blainvd from control egg (25,7 g vs 17,2
g). The results of this study is in agreement with that
reported by (8) who stated that the weight of
embryo which was obtained from the injected ¢gggs,
measured on the dayv 19 of incubation,
significantly higher compared to that of control
eggs.

ine heavier weight ot embryos injected with
amino acids is suspected to be due to the
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improvement of the nutritional quality through in
ovo feeding, which helps to increase the thickness
and length of the muscle fibers. Thickening of the
muscle fibers are caused by the division and
multiplication of myofibril, whereas addition of
sarcomere at the ends of elongated muscle fibers
causes mvofibril, thereby increasing the weight of
the embryo. The weight of embryos injected amino
acids 31,53% higher than without amino acid
injection {control). This suggests that increasing the
nutritional quality of eggs during incubation before
hatching can affect the growth of the embryo. Thisis
presumably due to fulfilled the needs of the amino
acid lysine and methionine for growth of the
enq'yu during incubation.
mino acids lvsine and methionine are critigglly
essential amine acds. Lysine and methionine play
an important role in the biochemical processes
uired as enzyme cofactors. Lysine and methionin
gys a role in the incorporation and cell growth.
Role of lvsine and methionine is very important in
the early development of chicken embryos (15).
Amino acid deficiency will result in an abnormal
embryo growth, and can lead to death of the
embrvo. However there is no definitive data
regarding the standard requirements of lysine and
methionine amino acids on the growth n{"h
embryo, espedally for natural chicken. Suryani e,
(10) reported that the function of amino acids and
the formation of the network is to replace the
damaged cells. Martoharsono (16) stated that the
protein has 5 functions, namely as biocatalyst
(enzymes), protein reserve, protein transport,
structural proteins and protection, but generally
protein known as replacement of damaged tissues
or cells. (17) stated that protein plays a role in the
incorporation and cell growth. This phenomenon
has been demonstrated by (8) that the embryo
weighted obtained f eggs injected with the
amino acids in the egg on the 19th day of incubation
increased Lughier than that of eggs without amino
acid injection.

Embryo growth can be determined by measuring
the weight of the embryo. Fig. 3 shows that the
weight of the embryos on day I8 of incubation.
Analysis of variance indicated that amino acid
injection significantly (P<0,05) affected the embryo
weight, injection time and interaction between
amino acid injection and injection time did not affect
n yolk welght l"b 3 shows that the weight of the
o av day 18 0f incubation. The figure reveals
that the weighit ol embryu of those injected with

T3

amino acids s r thai
that without amino acnd mlectmn regardless of
injection time. The heavier weight of embryos are
suspected to be due to the improvement of the
nutritional quality through in ovo feeding, which
helps to increase the thickness and length of the
muscle fibers. Thickening of the muscle fibers are
caused by the division and multiplication of
myofibril, whereas addition of sarcomere at the
ends of elongated muscle fibers causes myofibril,
thereby increasing the weight of the embryo. The
ht of embryos injected.
mino acids lysine and methionine are critigglly
essential amino acids. Lysine and methionine play
an important role in the biochemical processes
required as enzyme cofactors. Amino acid
deficiency will result in an ab al embryo
grnwth and can lead to death 6F the embrvo.
of vari h i that there is |
ngmﬁcam effect (P dl 05) of amino acid injection
towards the weight of the embryo. This suggests
that increasing the nutritional quality of eggs during
incubation bgigre hatching can aftect the growth of
the embryo. The results of this study showed that
¢ amino acid lysine injection at a dose 0f 3, B/
v o aastiited water, methionine 1,91 mg/i,5
of distilled water and a w#ture of 3.78 mg of lysine
and methionine 1,91 mgiu, o il vi distilled wates can
increase the weight of the embrvo by dav 18 of
incubation. This is presumably due to fulfilled the
needs of the amino acid lysine and methionine for
growth of the embryo during incubation. However
there is no definitive data regarding the standard
requirements of lysine and methionine amino acids
on the growth of the embryo, especially domestic
poultry and chicken in general. (10) wrote that the
function of amino acids and the formation of the
network is to replace the damaged cells. (16) stated
that the protein has 5 functions proliferation,
namely as biocatalyst (enzymes), protein reserve,
protein transport, structural proteins and protective,
but generally a protein known as replacement of
damaged tissues or cells. (17), the protein plays a
role in the incorporation and cell growth.

T'his phenomenon has been demonstrated by (8)
That the injection of the amino acids in the egg
measured oo e 19th don of incubation was higher
than the weight control embryos. The main
influence factors of injection ime and the interaction
between amino wl injection and injection time on
the eggs had no effect (P=0,05) on the weight of the
embryo. This indicates equal effectiveness between




Native Chicken Embrvo Quality Improvement Through in Ovo Feeding 2

=1}

the injection ime of 7 days and 14 days incubation
towards the weight of the embryo. Interaction
between the injection of amino acids and injection
time do not affect of responding to the increased
weight of the embrvo.

Weights of Hatching

Weights were obtained after the chicken eggs
hatched using the incubator. Analysis of variance
indicated that amino acid injection significantly
(P<0,05) affected the hatcing weight. However,
injection time and interaction between amino acid
injection time did not affect the hatching weight.

Qut of the four kinds of amino acid injections on
either the 7' or the 14" day of incubation, eggs
injected with the amino acid lysine produced eggs
with the heaviest hatching weights, iggvhich
injection with amino acid lysine of 3,78 mg /(15 ml of
sterile distilled water on day 7 resulted 11 30,90 &
1,04 g and 33.20 + 5,17 g on dav 14. The mean
hatching weight observed inthis experiment was
higher than those reported by (18). Injection with
the amino acid resulted in heavier weights of
hatching eggs compared to without amino acid
injections. This is due to the sufficient lvsine and
methionine requirement fulfillment in embryonic
growth therefore resulting in heavy hatching
weights in these injections. Besides that, weight
difference is also determined by differences in the
content of hatching egg white and content of yolk,
which are used as nutrients for embryvonic
development (19). Another thing that affects the
hatching weight is the metabolic rate and the
indusion of egg volk in the body which can be used
for cell growth and therefore affecting the weight of
hatch.Fig.4 shows the influence of amino acid
injections as .' main factor in increasing the weight
of embryos. The results of this study showed that
injection of the amino acid leads to the heaviest
weight. This could be because lvsine and
methionine supplementation through eggs can meet
the needs of growing embryonic cells, therefore
increasing embryo growth and results in a higher
weight of hatching .The hatching weights of eggs
injected with amino acids were 10,73% higher
compared to untreated eggs (control).

TONCLUSIONS

Based on the results and discussion, it can be

increase on weight of embryo and hatching eggs.
2. liming of amino acid injection on day 14 of
incubation is more effective compared to day 7.
lype of amino acid injection, injection ime and
interaction betwé™h amino acid tvpe with the
time of injection had no significant effect (D2

0.05) on the weight of albumen

W
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