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ABSTRACT

Quail eggs are a source of animal protein that the public can consume. In addition to the low price, eggs
also contain nutrients needed by the body. So it is necessary to pay attention to the quality of the eggs bef(‘a
consuming them. Egg quality that can be assessed is derived from internal and external quality. The quality of
the eggs is influenced bmrious factors, including the content of the ratio given, especially the energy-protein
balance of the feed. This study aimed to assess the external and internal quality of quail &2 with different protein
and energy levels. The research was carried out for 42 days in the poultry house of the Animal Husbandry Study
Program, F§{lty of Agriculture, Djuanda University. The feed ingredients formulated in this study §Fhe basic
ration were yellow corn, fine bran, soybean meal, fish meal, premix, DCP, CaCO3, CPO, and Cr-O. The design
used was a completely randcnzed design (CRD) with four treatments and four replications with six quails per
cage unit. The research data were analyzed by analysis of variance (ANOVA) if the data showed significantly
different results (P<0.05), followed by Duncan's test. The variables obsaed in this study were egg weight, shell
weight, percentage of eggshell weight, eggshell thickness, egg index, egg white weight, egg yolk weight, egg
white weight percentage, egg yolk weight percentage, Haugh unit (HU). The s showed that the balance of
energy and protein differences were not significantly different in all variables. Based on the research results, it
can be concluded that the qua ration with the balance of protein 17% and metabolizable energy 2800 kcal/kg
has been able to maintain the internal and external quality of eggs in quail and produce standard egg quality.

Keywords: protein energi balance; egg white, yolk, haugh unit

INTRODUCTION

Quail is one of the poultry that can produce
eggs and meat. Quail is poultry that can be developed
easly because quail is very easy to reared and can
grow and develop quickly ( i et al. 2016). One
type of quail can be kept in the Japanese quail
(Coturnix coturnix japonica). Female quail can be
used as seeds and quail egg producers. Laying quail
for consumption are eggs that are not fertilized and

national quail population continues to increase in
2019 to 14,107 479 quails (Ditjen PKH, 2019).
Eggs are a source of animal protein that the
public can consume. In addition to the low price, eggs
also contain nutrients needed by the body. So it is
necessary to pay attention to the quality of the eggs
before consuming them. Egg quality that can be
assessed is derived from eggs' internal and external
quality. External quality can be seen from the
thickness of the shell, egg index, egg weight, while

produced by females. On the contrary, quail for quail-
brooders are eggs that can be incubated and the eggs
produced are fertilized (Panckanan et al., 2013). The

the internal quality can be seen from the percentage
of egg white weight, egg yolk percentage, Haugh unit.
The quality of the eggs is influenced by various factors,
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including the content of the ration given at the time of
rearing the quail. Besides affecting egg quality and
production, feed is the most crucial in production
costs because 60-80% of expenses are used as feed
costs (Khalil 2015). This causes farmers to face
difficulties in providing quality feed that can meet the
nutritional needs of quail. It can be overcome this
problem by determining the standard of quail nutrient
needs, especially the energy-protein balance of feed.

Energy-protein balance is the most critical
factor affecting feed quality and determining quail
productivity (Napirah et al., 2018). Although the
energy content of the feed is required to be balanced
with the protein content of the feed, low protein feeds
can decrease body weight (Kamran et al., 2008). In
contrast, high protein feeds can increase quail body
weight gain and internal quality in quail eggs
(Kamran et al., 2008). Gheisari et al., 2011).
Therefore, research on the provision of different
energy and protein balances needs to be carried out in
this study to impr{wuail eges' external and internal
quality. This study aims to assess the external and
internal quality of quail eggs with different protein
and energy levels.

MATERIAL AND METHOD

This res h was carried out for 42 days in the
Poultry house of the Department of Animal Science,
Faculty of Agln.llture, Djuanda University, Bogor.
The tools and materials used in this study were 96
female quails aged 48 days with an initial weight of
151 43+6.81 g. The feed provided was self-mixing

21
consisting Eyellow corn, fine bran, soybean meal,
fish meal, premix, DCP, CaCOs;,CPO, and Cr-O. The
composition of the feed ingredients used as quail
rations in this study can be seen in Table 1. The cage
used was a battery cage where there were 16 cage
plots.

The design used was a completely randomized
design with four treatments, four replications, and
each experimental unit consisted of 6 quails. The
treatm@as carried out in this study were as follows:
Rl = Crude Protein 17%, Metabolizable Energy
2800 keal’kg. R2 Crude Protein 18%,
Metabolizable Energy 2950 kcal/kg. R3 = Crude
Protein 19%, Metabolizable Energy 3000 kcal/kg.
R4 =Certein 20% , Metabolizable Energy 2900
kcal/kg. Data were analyzed using ANOVA with the
help of the SPSS 25 application and further tested
using Duncan Multi est.

The variables In this stu ere the external
quality of eggs (egg weight, shell weight, shell
thickness, and egg index) and internal egg quality
(egg white weight percentage, egg yolk weight
percentage, and Haugh units). The cages used for
research were cleaned with a disinfectant solution.
Feeding of 20 g/head/day given two times a day at
08.00 and 16.00, providing drinking water, cleaning
of excreta , and sanitation around the cage. After that
data collection, data was taken once a week for three
weeks, carried out in the 3rd study week from the
beginning of the study with 62 days of quail age until
the fifth week of the study.

Table 1. Composition and nutrient content of experimental ration

No

Amount %

Ingredients

R1 R2 R3 R4
1 Yellow corn 63 635 625 62.0
2 Rice Bran 5.5 - - -
3 Soybean Meal 170 190 159 174
4 Fish meal 54 6.4 10 11.0
5 Premix 1.0 1.0 1.0 1.0
6 CaCO; 5.0 5.0 5.0 5.0
7 CPO 0.5 2.5 3.0 1.5
8 DCP 2.5 2.5 2.5 2.0
9. Cr-O 0,1 0.1 0.1 0.1
Total 100 100 100 100
Nutrien
Crude Protein (%) 17 18 19 20
Metabolizable Energy (Kkal/kg) 2800 2950 3000 2900

Note: CaCO3 (lime), CPO = Crude Palm Oil (oil), DCP = Dicalcium Phosphate, Cr-O = Organic

Chromium.
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QIESULT AND DISCUSSION

The effect of energy and protein balance on
quail eggs' external a ternal quality can be seen
in Tables 2 and 3. The results were not significantly
different (p>0.05) on all variables.

There are three i[ncators to determining quail
eggs' external quality: egg weight, egg index, and
eggshell thickness. The weight of the eggs is essential
to be considered because the heavier the eggs, the
eggs tend to have a high economic value and are more
attractive to consumers. A good egg index is needed
for egg grading. At the same time, a suitable shell
thickness will minimize the inside of the egg being
contaminated with the environment so that the egg's
contents have good quality. and stay awake (Nugraha
etal., 2018

The analysis of variance showed that the
results were not significantly different (P>005) in
egg weight. The average egg weight in this study was
8.99-9.99 g. This study is lower than Ardianyah et al.
(2016), which provides different protein levels,
namely 9.76-11.56 g. According to Parizidian et al.
(2011), the egg weight ranged from 10-11.9 g or
about 8% of the bodyweight of the parent. In the ratio,
egg weight is influenced by genetics and protein

Table 2. Means external quality of eggs

(Sujana et al., 2020). The protein used differed from
17 to 20% of the dose in this study but did not give
significantly different results. Therefore, it is
suspected that the protein requirement of 17% has
been met. Quail at laying eggs requires energy and
protein for bare life, egg production, and growth.
After the basic needs of life are met, the energy and
protein consumed tend to be used for production
rather than increasing egg weight (Sujana et al. 2020).

The shell is the outer egg structure that reduces
physical and biological damage to the egg (Sujana et
al. 2020). The average shell weight in this study
ranged from 0.89-0.92 g. The thickness of the shell is
one of the factors that affect egg quality because the
shell can protect the contents of the egg. In addition,
the thickness of the shell is much influenced by the
level of calcium in the ratio, which determines the
availability of calcium salts in the blood for egg
formation ( Yuwanta 2010). The average thickness of
the shell in this study was 0.18-0.19 mm.

Means egg index was in the range of 78.10-
79.40%. For comparison, research by Nugraha et al.
(2018) produced an egg index of 77.62-78% in quail
fed a ration containing 22% protein.

Variabels
treatment Egg Indeks (%) Egg Weight () Shell Weight (g)  Shell Thickness (mm)
R1 78,25+145 8,99+ 031 0,89 0,02 0,18+0,008
R2 7845+ 1,36 9,21 +0,54 0,87 £0,35 0,18+0,007
R3 78,10+ 1,21 929+034 091 £045 0,18+0,008
R4 79,40 0,65 9,99 + 0,60 0,92 £0,40 0,190,003
Note: R1 = Crude Protein 17% , Metabolizable Energy 2800 kecal/kg, R2 = Crude Protein 18%, Metabolizable Ener gy

2950 kcal’kg, R3 = Crude Protein 19%, Metabolizable Energy 3000 kcal/kg, R4 = Crude Protein 20%,

Metabolizable Energy 2900 kcal/k g.

Table 3. Means internal quality of quail eggs

WVariabels Treatments
R1 R2 R3 R4 Means
Egg white weight (g) 5.09+0.23 493 £0.59 5.00+£0.35 5.63+x0.44 5.16 047
Egg yolk (g) 2.71+0.15 265032 2.57+0.30 281028 2.69+0.26
Egg white weight (%) 55.39x0.64 54.54 +1.38 5837x6.05 5707 £1.30 56.34+324
Egg yolk (%) 3032+ 1.20 29.17 £0.96 2861x1.39 2831 £ 1.60 29.10x 141
Haugh Unifly 82.11+1.39 84.04 +£1.59 8441+0.52 84831091 83.85+1.68

Notes: R1 = Crude Protein 17%, Metabolizable Energy 2800

kcal/kg, R2 = Crude Protein 18%, Metabolizable Energy

2950 kecal/kg, R3 = Crude Protein 19%, Metabolizable Energy 3000 kcal’kg, R4 = Crude Protein 20%,

Metabolizable Energy 2900 kcal/k g.
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The statistical analysis Eu]ts showed that the
atment was not significantly ditferent (P>0.05) on
egg white weight, egg yolk weight, egg white weight
percentage, egg yolk weight percentage, and Haugh
unit. These were thought to be caused because the
protein content in the ration given to quail has met the
need to achieve optimal egg weight (Agustini et al.,
2014). According to Wahju (2004), egg quality is
influenced by various factors, including genetic and
environmental factors, nutrient content,

environmental temperature, disease, age of poultry.

Means egg white ght ranged from 4.93-
563 gor 5454 -58.37%. Song et al. (2000) revealed
that the standard weight of egg whit is
approximately 61,29%. The results in this study
showed that there was no significant difference
(p>0.05) with the average egg yolk weight value
being R1 2.71 g+0.15,R22.65 g+ 032,R3257 ¢
+0.30,R4 2.81 g+0.28. Th an for all treatments
was 2.69 g + 0.26. Although the results of this study
had no effect (p>0.05), it was still included in the
regular or good category, which was supported by
Yuwanta (2010), who stated that the standard weight
of quail egg yolks was 2.5-3.4 grams. In Nastiti et al.
(2014) research with an average of 3.21 - 3.36 grams.
The weight of quail egg yolk did not significantly
affect this study due to the type of feed given. The
level of consumption of quail feed was the same, and
only differences in protein and energy metabolism
levels in each treatment (Hanapis, 2020). Tugiyanti
and Iriyanti (2012) suggested the influence of yolk
weight on eggs, namely, ovarian development,
poultry body weight, feed quality and quantity, age at
sexual maturity, environment, and disease.

Means percentage value of egg white is Rl
55.39+0.64%, R2 54.54+1.38%, R3 58.37+6.05%,
R4 57.07+1.30 %. The mean of all treatments was
56.34+ .24%. The average percentage value of egg
yolk weight was R13032+1.20%,R229.17+ 096%,
R3 28.61+1.39%, R4 28.31+1.60%. The mean of all
treatments was 29.10+1.41%.

Egg white from eggs will decrease because the
absorbed nutrients will form egg yolks first and then
the formation of egg albumen. Therefore, if the yolk
increases, the percentage in white will decrease
(Dharmayanti et al., 2019). Furthermore, Suarjana et
al. (2018) stated that the percentage of egg whites was
negatively correlated with the percentage of yolks,
1.e., when the percentage of whites decreased, the
percentages of yolks increased. Suprijatna et al.
(2005) reported that the egg-making process starts

from the formation and release of the ovum (yolk)
and then enters the infundibulum, which will
immediately pass through the extended surface of the
oviduct from the ovidu

The results in this study showed that there was
no significant difference (p>0.05) with the average
value of the Haugh unit being R1 82.11+1.39, R2
84.04+1.59, R3 84414052, R4 84.83+1.91. The
mean of all treatments was 83.85+1.68. The average
of this study is lower than the results of research by
Silaban et al. (2019), which used castor bean meal in
the ration. The average Haugh unit value produced
was 86.72 in control treatment. However, the HU
value of the experimental eggs is included in the
AAA quality category (HU value is more than 79)
(USDA, 2004).

CONCLUSION

This study concluded that a ration with a
protein balance of 17% and metabolizatffs energy of
2800 kcal/kg was able to maintain the internal and
external quality of eggs in quail and produce standard
egg quality.

CONFLICT OF INTEREST

There was no conflict of interest in this
research with other parties, both individuals and
organizations.

AC KNOELEDGM ENT

The authors would like to thank the
Directorate General of Research and Technology,
and Higher Education of Republic of Indonesia for
the research grant (No. 09/E1/KPT/2021 Tanggal 01
Februari 2021)

REFERENCES

Agustini, M.A., GAMK. Dewi, & LW. Wijana.
2014. Pengaruh imbangan energi dan protein
ransum terhadap kualitas telur ayam kampung
umur 20-30 minggu. Peternakan Tropika 2(2):
143-152. [Indonesia]

Ardiansyah, HR., Sujana, & W. Tanwiriah. 2016.
Pengaruh pemberian tingkat protein dalam
ransum terhadap kualitas telur puyuh
(Cortunix-cortunix japonica). Jurnal Student
e-journal 5(4):1- 10. [Indonesia]




Sudrajat et al. | JITRO (Jurnal Ilmu dan Teknologi Peternakan Tropis) 9(2):369-374

Dharmayanti, MR., LGN.G. Bidura, & ILA.P.
Utami. 2019. Pengaruh ekstrak air daun kunyit
(Curcuma domestica Val.) melalui air minum
terhadap kualitas fisik telur lohmann brown.
Peternakan Tropika 7(1):253-268. [Indonesia]

[Ditjen PKH] Ditjen Peternakan Kesehatan Hewan.
2019. Statistik Peternakan dan Kesehatan
Hewan. Ditjen Peternakan Kesehatan Hewan.
Jakarta. [Indonesia]

Gheisari, A., H.A. Halaji, G. Maghsoudinegad, M.
Toghyani, A. Alibemani, & S.E. Saeid. 2011.
Effect of different dietary levels of energy and
protein on performance of japanese quails
(Coturnix-coturnix japonica). Proceeding of
2™ International Conference on Agricultural
and Animal Science. 156-159.

Hanapis, E.J. Guntoro, & Aswana. 2020. Pengaruh
penggantian sebagaian pakan komersil dengan
tepung wortel dengan limbah pasar sampai
level 12% terhadap berat telur puyuh (Coturnix-
coturnix japonica). Stock Peternakan 2(1):6-25.
[Indonesia]

Kamran, Z., M. Sarwar, M. Nisa, M.A. Nadeem, S.
Mahmood, M.E. Babar, & S. Ahmed. 2008.
Effect of low protein diets having constant
energy-to-protein ratio on performance and
carcass characteristics of broiler chckens from
one to thirty-five days of age. Poultry Science
87(3):468-474.

Khalil, M.M. 2015. Use of Enzymes to Improve Feed
Convertion Efficiency in Japanese Quail Fed a
Lapin-based Diet. The University of Western.
Australia.

Lestari, I.D., V.D. Yunianto, & E. Suprjatna. 2015.
Pengaruh penggunaan limbah rumput laut
(Gracilaria verrucosa) terhadap efisiensi
penggunaan protein puyuh jantan umur 6-10
minggu. Animal Agricukture Journal 4(2):
252-255. [Indonesia]

Napirah, A.,H. Has, L.O. Nafiu, A. Bain, & T. Saili.
2018. Imbangan protein dan energi berbeda
dalam ransum puyuh fase grower terhadap
konsumsi pakan, pertambahan bobot badan,
dan konversi ransum. Jitro 2(5):53-57.
[Indonesia]

Nastiti, R.A. Hermana, & R. Mutia. 2014.
Penggunaan dedak gandum kasar (wheat bran)
sebagai pengganti jagung dengan kombinasi

373

tepung daun mengkudu (Morinda citrifolia)
untuk menghasilkan telur puyuh sehat rendah
kolesterol dan kaya Vitamin A. Buletin
Makanan Ternak 101(1):1-12. [Indonesia)

Nugraha, P., Anggraeni, & N. Hanafi. 2018.
Pengaruh pemberian tepung jahe dan tepung
kunyit pada ransum terhadap kualitas
eksternal telur puyuh. Jurnal Peternakan
Nusantara 4(1):13-18. [Indonesia]

Panekanan, J.O., JC. Loing, R. Rorimpandey, &
P.O.V. Waleleng. 2013. Analisis keuntungan
usaha beternak puyuh di Kecamatan Sonder
Kabupaten Minahasa. J Zootek 32(5):1-10.
[Indonesial

Parizadian, B., Y.J. Ahangari, M.S. Shargh, & A.
Sardarzadeh. 2011. Effects of different levels
of L-carnitine supplementation on egg quality
and blood parameters of laying Japanese quail.
Intl J Poultry Sci 10 (8):621-625.

Silaban, EV_, M. Tafsin, & N.D. Hanafi. 2019. Free
Choice Feeding on the Quality of Quail Eggs
(Coturnix-coturnix  japonica). Indonesian
Journal of Agricultural Research 2(2):110-
125.

Song, K.T., SH. Choi, & H.R. Oh. 2000. A
comparison of egg quality of pheasant, chukar,
quail and guinea fowl. Asian-Aus J Anim Sci
13(7): 986-990.

Suarjana, LP., N.W. Siti, & [.G.N.G. Bidura. 2018.
Pengaruh pemberian ekstrak air daun
mengkudu (Morinda citrifolia) melalui air
minum terhadap kualitas fisik telur ayam
lohmann brown umur 22-30 minggu.
Peternakan Tropika 6(1):129-139. [Indonesia]

Sujana, E., A. Asep, S. Iwan, & W. Tuti. 2020. The
Egg Characteristics of malon broiler, Japanese
quails and their cross. Biodiversitas 21(3):889-
895.

Suprijatna, E., U. Atmomarsono, & R. Kartasudjana.
2005. Imu Dasar Ternak Unggas. Penebar
Swadaya. Jakarta. [Indonesia]

[USDA] United Stated Department of Agriculture.
2004 Egg grading Manual. Agricultural
Handbook Number 75. National Supervisor,
Shell Eggs Grading Branch, Poultry Programs
USDA-AMS STOP 0258 1400 Independence
Avenue. Washington, DC.




Sudrajat et al. | JITRO (Jurnal Ilmu dan Teknologi Peternakan Tropis) 9(2):369-374

Tugiyanti, E. & N. Iriyanti. 2012. Kualitas eksternal
telur ayam petelur yang mendapat ransum
dengan penambahan tepung ikan fermentasi
menggunakan isolat prosedur anti histamin.
Jurnal Aplikasi Teknologi Pangan 1(2):44-47.
[Indonesia]

Wahju J. 2004, Ilmu Nutrisi Unggas. Gajah Mada
University Press. Yogyakarta. [Indonesia]

Yuwanta, T. 2010. Telur dan Kualitas Telur.
Gadjah Mada University Press. Yogyakarta.
[Indonesial]

374




External and Internal Quality of the Quail Eggs Fed Ration
with Different Level of Metabolizable Energy and Protein

ORIGINALITY REPORT

15%

SIMILARITY INDEX

PRIMARY SOURCES

0js.unida.ac.id

Internet

olddrji.lbp.world

Internet

[

etd.repository.ugm.ac.id

Internet

[

jisppd.com

Internet

)

www.ajhssr.com

Internet

[

www.slideshare.net

Internet

www.jstage.jst.go.jp

Internet

B B B

Oravcova. "Egg traits in Japanese quails", Acta
fytotechnica et zootechnica, 2016

Crossref

ejournal2.undip.ac.id

64 words — 2%
27 words — | %
24 words — | %
24 words — 1 %
20 words — 1 %
20 words — 1 %

16 words — 1 %

oy H ~ A O
Emilia Hanusova, Cyril Hrncar, Anton Hanus, Marta 14 words — '] /0



— — — — —
NN W N —_ o

Internet

13 words — < 1%

. . 0
IrnTtLeranleI;saaIert.net 13 words — < 1 /0
IIc:tle(?n(ztlver5|tas.mlpa.uns.ac.|d 12 words — < 1 A)
. . . 0
Jmlﬂerr?e?l.pancabudl.ac.ld 11 words — < 1 /0
repository.futminna.edu.ng:8080 11 words — < 1 0%

Internet

AB Thasleem, L.S. David. "'Effect of starter and 10 words — < 1 %
finisher feed replacement time on the

performance of broiler chickens", AGRIEAST: Journal of

Agricultural Sciences, 2017

Crossref

Noven Hariyani, Slswan"'to Siswanto, Sri Suharyati, 9 words — < 'I %
Purnama Edy Santosa. "TOTAL ERITROSIT DAN

LEUKOSIT BROILER BETINA SETELAH PEMBERIAN JINTAN

HITAM (Nigella sativa) SEBAGAI IMUNOMODULATOR DALAM

AIR MINUM", Jurnal Riset dan Inovasi Peternakan (Journal of

Research and Innovation of Animals), 2020

Crossref

. n H (WL | 1 O
?;n7g§en, E. P.. "Nunc Dimittis", Poultry Science, 9 words — < ’] A)

Crossref

. 0
academic.oup.com 9 words — < ] %

Internet

helvia.uco.es

Internet



oamjms.eu

Internet

plsf Hernandez, F., M. Lopez, S. Martinez, M. D.
Megias, P. Catala, and J. Madrid. "Effect of low-

9 words — < 1%
9 words — < 1%

8 words — < 1%

protein diets and single sex on production performance,
plasma metabolites, digestibility, and nitrogen excretion in 1- to

48-day-old broilers", Poultry Science, 2012.

Crossref

ejournal3.undip.ac.id

Internet

B
Y

garuda.kemdikbud.go.id

Internet

N
N

media.neliti.com

Internet

N
w

talenta.usu.ac.id

Internet

N
B

www.acarindex.com

Internet

N
O3

www.neliti.com

Internet

N
(@)

www.scialert.net

Internet

N
~

8 words — < 1%
8 words — < 1%
8 words — < 1%
8 words — < 1%
8 words — < 1%
8 words — < 1%

8 words — < 1%

. H " H 0
W. Satria, A. E. Harahap, T. Adelina. "Kualitas Telur 7 words — < '] /0

Puyuh yang Diberikan Ransum dengan



Penambahan Silase Tepung Daun Ubi Kayu", Jurnal Sain
Peternakan Indonesia, 2021

Crossref

. . - 0
I\/Iua‘rlf, Y Wahyudln, D I\/IerdekaV\{at‘L Water 6 words — < 1 /0
quality at silvoaquaculture pond in indramayu
regency", IOP Conference Series: Earth and Environmental

Science, 2019

Crossref

OFF OFF
ON OFF



