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Abstract. An experiment was conducted to determine the effects of infusing sterilized
physiological saline on the hatching and post-hatching performances of the eggs of Indonesian
native hen aged 60 weeks reared in the University Farm, which included hatchability, weight
of newly hatched. hatching time and growth of the chicken up to 8 weeks of age. In accordance
with a Completely Randomized Design (2 treatments, with 3 different times of incubation as
replication - 20 eggs per treatment per replication). a total of 120 fertile eggs of approximately
the same weight (46.53 = 2.87 g) with live embryos which resulted from candling at d 7 of
incubation was used, and 60 eggs were subject for the saline infusion. All eggs were sterilized
using 70% ethanol. numbered and weighed before incubation. thes incubated according to
standard hatchery practices. The saline solution was infused through a small hole made
manually at a little bit above the narrow end of the cgg. The results indicated that infusing
saline was significantly reduced hatchability of the egg from 84.83 + 1.89 to 79.68 = 2.71%.
Despite the weight (g1 of newly hatched chick was not significantly affected by infusing saline,
the relative weight of hatched chick (%) was significantly increased from 70.69 = 1.09 to 73.81
+ 1.18. Infusing saline into the albumin resulted in a shorter time required for hatching
processes: even though it mostly occurred between d 20 and d 21 of incubation. Growth
performance was indicated by a significantly heavier body weight of male chicken. in
particular, resulted from the treated eggs (896.25 = 30.14 vs 985.62  47.61 g). In conclusion.
the present results demonstrate that infusion of sterilized physiological saline into the eggs of
the Indonesian native chicken improved hatching and post-hatching performances.

1. Introduction

In Indonesia. the largest part of livestock is in the hand of smallholder farmers that are widespread
throughout Indonesia. and Indonesian native chicken (INC) is the common type of livestock owned by
most farmers and considered to be an impontant genetic resource, particularly with respect to their
excellent for meat and egg production. Unfortunately, the productivity of INC is extremely lower
compared to that of imported breeds.

Various efforts have been conducted by research institutions and private sectors to improve the
productivity of INC. such as management. breeding and crossbreeding program. nutrition,
environmental approach. /n ovo feeding is an alternative approach for poultry patented by Uni and
Ferket [1] and used to improve performance of the chicken. This approach has been widely used by
commercial breeders of exotic breeds to improve their strain performances — phenotype. without
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alternating the DNA se¢ence ~ genotype. and called Epigenetic. This method was developed to
overcome the limitation and to im=5Hve the intestinal functionality. and nutritional status yang the
eggs. Therefore. the addition of a nutrient sofution into the embryonic amniotic fluid may deliver
essential autrients into the embryo intestine | 2]

Many potential nutrient supplements can be included in the in ovo feeding solution. Carbohydrates
can be wsed as a source for glucose. which is crucial for the hatchigf process and hatchling
development [3). Sodium and chloride ions (Na*.Cl) are the major cation and anion of the
extracetlutar fluid. functions primarily in the control of water distribution. fluid bafance. and osmotic
pressure of body fuids [4]. Sodium is also associated with chloride and bicarbonate in the Egulation
of the acid-base equilibrium of body fluid and wsed as an intravenous solution as the source of
electrolyte and water for hydration. In studies of in ove feeding. NaCl solution is frequently also used
as a standardized solution to dilute a singlé™ combined nutrient [5.6]. In this study. isotonic sterilized
saline (0.9% NaCl) solution was infused mnto the albumen of INC eggs on d 7 of incubation. The
objective of this research is to elucidate hatching and post-hatching performances of the INC infused
saline solution. which includes hatchability. the weight of newly hatched chicken. hatching time
distribution, body weight. and total feed consumption up to 8 weeks post-hatching.

2. Material and Method

A total of 150 native chicken eggs of 6 days collection from University farm were used. All Eggs were
cleaned. numbered and weighed individually. then set in a semi-automatic incubator at 37.5 °C (99.5
°F) and 60% relative humidity. All eggs were examined by candling at d 7 of incubation; the infertile
eggs and the eggs with dead embryos were removed.

In accordance with a Completely Randomized Design (2 treatments. with 3 different times of
incubation as replication of 20 eggs per treatment per replication), a total of 120 fertile eggs of
approximately the same weight (46.53 < 287 g) was used. and 60 eggs were randomly determined as
subjects for the saline infusion treatment. Successively after candling. each of these eggs were marked
for a point (a little bit above of narrow end of the egg). then cleaned and disinfected the point area
with an ethyl alcohol-tissue paper. and a piece of plastic tape of 1 x | cm used to cover the point: A
pointed tip of small scissor was used to make a small hole in the middle of the tape. A 0.5 ml 0.9%
steri saline solution was infused into the albumen of each egg using automatic syringe equipped
with a 22 gauge needle to a depth of 10-13 mm. In the end. the hole was sealed with the plastic tape,
then returned back to the incubator. Since d 3 to 18 of incubation. the eggs were turned 3 times daily
continually. After d 18 up to hatching, the eggs were set in the hatcher unit.

After hatching. all newly hatched chicks were weighed, fitted with wing tags numbered as egg
numbers, recorded. and then transferred to animal house. reared for 8 weeks. They were fed with the
same commercial ration containing 21.0 g protein/kg and 13.0 MJ metabolizable energy (ME)kg
(table 1). Food and water were provided ad libitum, and body weight was measured 2 weekly. Along
the experiment. each replication group of 2 treatments was reared in the same pen of 2.5 x 3 m".

Hatchability percentage was calculated based on the number of newly hatched chicks as a
percentage of the incubated fertile eggs per replication of every treatment. Hatching time was recorded
every 12 h intervals from d 19 to d 22 (456 to 528 h) of incubation. The weight of newly hatched
chicken was recorded using a digital balance to the nearest 0.01 g. Resulted data were analyzed by
using the general linear model procedure of Statistical Packages of the 13.1. version of Systat.
Significant differences among treatment means were determined using least significant difference
(LSD) test. Statements of statistical significance were declared p<0.05 or p<0.01 unless noted
otherwise.

3. Results and Discussion
There are some interesting results of infusing sterilized saline solution on the fertile eggs of
Indonesian native chicken. The effects on hatchability. newly hatched chick weight (g and % of fertile
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hatched egg weight). incubation period and hatching distribution over the incubation period of the in
ove infusion of saline solution are shown in table I.

Infusion of saline solution seems to shorten the hatching time by about 14 h, in which at d 19 to d
20 of incubation, there were more amount of the infused eggs group hatched than that of the un-
infused egg group. despite the hatching time of both egg groups mostly occurred between d 20 to d 21
of incubation.

Hatchability of the infused eges (79.68 + 2.71%) was significantly lower compared to that of the
untreated one (84.83 = 1.8 %). In this research. a negative effect of saline infusion on hatchability may
apparently be resulted from technical reason of infusion into the eggs, which disturbed the internal
environment of the eggs, and early development of the embryo, which then lead to embryo death.
Observation on the failed egg to hatch indicated that the embryo death occurred mostly between d 7 to
d 14 of incubation.

Although weights of the newly hatched chicken from the treated and untreated eggs were not
significantly different. the proportion of the weight of the hatched eggs was increased significantly
from 70.69 £ 1.09 % 1o 7&! + |.18%. These results as other previous studies usinﬂmnmercial
breeds especially infusion of NaCl. maltose, sucrose. and dextring.8]. arginine (9], B-hydroxy-p-
methyl butyrate [10]. albumin [11], and zinc-methionine |12] to fertile broiler eggs improved
performance in broiler chicks by increasing embryo weight. Also, Ohta and Kidd [13] reported that the
injection of various amino acid solutions to amniotic fluid enhanced the embryonic growth during the
incubation.

Table 1. Effects of saline solution on Hatchability. Weight of Newly Hatched Chick and length of incubation
period of the Indonesian native chicken eggs. and the performances of the chicken to 8 weeks

Treatment
Parameters Puatue
Untreated egg Treated Egg
#cighl of incubated Fertile eggs (g) 46.54 £ 4.82 46.70 = 4.96 g).()s
atchability (%) 84.83 + 1.89 79.68 +2.71 <(0.01
Weight of Newly Hatched Chick (g) (WNHC) 33.03+3.49 3446+ 3.73 P>0.05
Weight of Hatched Egg (g) (WHE) 460.72 + 5.05 46.70 £ 5.04 P>0.05
Ratio WNHC / WHE (%) 70.69 = 1.09 73.81 £ 118 P<0.05
Length of Incubation Period (h) 496.14 £ 4.39 482.80 £ 0.65 P<).01
456 - 480 6.25+2.87 1647 = 4.11 !éd).()l
Distributi Y
piowion B1-504 81252465 83532376 P>0.05
of Hatching Time (%)
505 -528 1250 £ 2.46 0.0 P<0.01
Male 896.25 = 30.14 985.62 + 47.61 P<0.05
Body weight at 8 weeks (g)
Female 737.00 £ 2847 T7L1E 6426 P>0.05
Feed intake up to 8 weeks (g) 2212.78 + 42.67 1934.72+ 2335 P<0.01

ﬁcviuus studies have indicated that hatching weight is a major predictor of market weight in
commercial chickens. Wilson | 14] reported that each | g heavier i body weight at hatch leads to 8 to
I3 g of increase in BW at market age. Although this correlation between hatch weight and market
weight may differ among strains, the influence of hatch weight on market weight is apparently
increasing as broiler breeding companies continue to select for ever increasing growth rate (15.16.17].
Uni et al. [ 18] stated that a 2-g difference in body weight at hatch due 1o in ovo feeding resulted in 50
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10 60 g of increasing body weight at d 25. In this study. the treated eggs of Indonesian native chicken
infused saline solution at d 7 of incubation generated a significant heavier body weight than that of
untreated egg by about 80 — 90 g in male and 30-40 gr in female at d 56 post-hatching, even though
there was no significant difference in absolute weight (g) of newly hatched chick. Additionally, with
heavier body weight, total feed intake up to d 56 post-hatching was also significantly lower. It means a
better feed utilization efficiency. Apparently. (ha is a possible relationship between saline infused
and function of the digestive system. Sodium @¥a*) and Chloride (Cl) ions may play role in the
organogenesis of the digestive system and then in the activity of apical and basolateral transporter in
the absorption of glucose and amino acids [ 19, 20, 21, 22, 23]

4. Conclusions

Based on these current results. it can be concluded that infusion saline solution as additional
electrolytes and water into the egg of the INC resulted in better hatching and post-hatching
performances. Although hatchability tends to decrease, there are some positive results. which are a
shorter hatching time, an increased relative weight of newly hatched chick. feed intake and it
utilization efficiency, and lead to heavier body weight achieved at d 56 post-hatching.

5. Acknowledgment

This work was supported by a grant from Ministry of Research. Technology and Higher Education -
Simlibtabmas through the research scheme of The National Strategic Research (Penelitian Strategis
Nasional ~ STRANAS), 2018

Reference

[1]  Uni Z and Ferket RP 2003 US Patent No. 2003 6 592.

[2]  Noy Y and Uni Z 2010 World Poult. Sci. 66 639 - 646

3] Moran ET 1985 J.Nutr. 115(5) 665-674

{41 Rahardja DP. Toleng AL. Sri Lestari V 2011 Animal 5(10) 1587-1593

{53}  Azhar M, Rahardja DP. and Pakiding W 2016 Media Peternakan 39(3) 168-172

[6]  Rahardja DP. Hakim MR. and Sri Lestari V 2017 1OP Conf. Series: Earth and Environmental
Science 187 012071 1-4

17]  Uni Z and Ferket RP 2004 Worlds Poulr. Sci. J 60 103-111

[8]  Uni Z, Ferket PR, Tako E and Kedar O 2005 Poult. Sci. 84 764-770

[9]  Foye OT Uni Z and Ferket, PR 2006" Poult. Sci. 85 1185-1192

[10] Tako E. Ferket PR, and Um Z 2004 Poulr. Sci. 83 2023-2028.

[11]  Foye OT. Uni Z. McMurtry JP. and Ferket PR 2006b Int. /. Poult. Sci. 5 309-317

[12] Tako E, Ferket PR, and Uni Z 2005 J. Nutr. Biochem. 15 339-346

{13] Ohta Y and Kidd MT 2001 Poul Sci 80 14251429

[14) Wilson JH 1991 Br Poult Sci 32 501-508

[15]  Wilson HR 1997 Poult. Sci 76 134143

[16] Vieira SL and Moran ET J Appl Poult Re. 19992 8 75-81

[17] Vieira SL and Moran ET World's Poult Sc J 1999b 56 125-142

[18] UniZ, Ferket RP, Tako E. and Kedar O Poult Sci 2005 84 764-770

[19] Uni Z and Smith RH 2017 Zootecnica Im 1-3

[20]  Foye OT. Ferket PR, and Uni Z 2007 Poulr. Sci. 86 2343-2349

[21] Zhai W, Rowe DE. and Peebles ED 2011 Poult Sci 90 1295-1301

122] Chen W, Wang R. Wan HF. Xiong XL. Peng P. and Peng J. Br. Poulr. Sci. 2009 50 436-442

23] Keralapurath MM, Corzo A. Pulikanti R, Zhai W, and Peebles ED. 2010 Poulr. Sci. 89 1497-
1501




Hatching and post-hatching performances of Indonesian
native chicken eggs infused saline solution

.‘\D;.",;;;&. TV BEDNNPT
CRRIGENALIT Y REFUKS

-

w & 413 %12 %0

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

T LAR AN A :m::_r!-\--'la\ P

T g~ ‘25 EEL 3 bt i

== — %)
Internet Source 0

YAMARASr Y 23FY) -“rv";f~".:"‘f:.’:- ' BIED
: " ¥ Sy ‘:‘:;u&.m::iiu%é'u‘:}u.\.iv >4 o
B, 4 f " /
=== Internet Source 0

Lrichilbnel asnranth an in 2
AR IEES IR ERAR W l..::;”..,':::;‘,,,\. IL1 8.CA .00 1 o
internet Source /0

agrifoodscience.com %2

internet Source

www.cabi.org . 1
internet Source /o

sydney.edu.au o 1
0

internet Source

COSKUN, isa, ERENER, Giray, SAHIN, y 1
Ahmet, KARADAVUT, Ufuk, ALTOP, Aydin and .
OKUR AGMA, Aylin. "Impacts of In Ovo
Feeding of DL-Methionine on Hatchability and
Chick Weight", TST, 2014.

Publication



n Joanna Kucharska-Gaca, Emilia Kowalska,
Michalina Debowska. "In ovo feeding —
technology of the future — a review", Annals of
Animal Science, 2017

Publication

B Submitted to Chamberlain Coliege of Nursing

Student Paper

EXCLUDE QUOTES EXCLUDE MATCHES

EXCLUDE
BIBLIOGRAPHY



