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ABSTRACT

The quality of Pharaoh quail eggs obtained at 8, 13, 18 and 23 weeks of age was
evaluated. Eggs laid by the oldest quail were characterized by the greatest weight
(12.2 g), length (32.6 mm), width (25.8 mm) and shell surface area (25.3 cm?). The
lowest shell weight was found in eggs from the youngest quail (0.9 g), and the lowest
shell proportion (8.2%) was characteristic of eggs from the oldest layers. The oldest
quail (23 weeks old) produced eggs with the highest weight and albumen index, and
the lowest yolk content. In addition, eggs from 23-week-old layers had the highest
height of thick albumen (5.0 mm) and yolk (11.1 mm) after breaking open the egg.
Layer age had a significant effect on pH of egg albumen and yolk.
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STRESZCZENIE

Oceniono jakosc jaj przepiorek Faraon pozyskanych w 8, 13, 18 i 23 tygodniu ich
zycia. Jaja zniesione przez najstarsze przepidrki charakteryzowaty sie najwiekszg
masa (12,2 g), dtugoscia (32,6 mm), szerokoscig (25,8 mm) i powierzchnig skorupy
(25,3 cm?). Najmniejszg mase skorupy miaty jaja pozyskane od najmtodszych
przepiodrek (0,9 g), natomiast najmniejszym jej udziatem (8,2%) cechowaty sie jaja
najstarszych niosek. Najstarsze przepiorki (23-tygodniowe) znosity jaja o najwiekszej
masie i indeksie biatka oraz najmniejszej zawartosci zottka. Jaja od 23-tygodniowych
niosek miaty ponadto najwieksze wysokos$ci biatka gestego (5,0 mm) i zéttka (11,1
mm) po wybiciu ich tresci. Stwierdzono istotny wptyw wieku niosek na odczyn biatka i
z6ttka badanych jaj.

Stowa kluczowe: jakos¢ jaja, przepiorka Faraon, wiek
DETAILED ABSTRACT
Okreslono wptyw wieku na sktad morfologiczny i jako$c¢ jaj przepiérek Faraon.

Ocenie poddano 120 jaj przepiorczych. Jaja pozyskano w 8., 13., 18. i 23. tygodniu
zycia przepiorek, za kazdym razem po 30 jaja. Badania jaj wykonano w ciggu 24
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godzin po ich zebraniu. Ptaki utrzymywano w pomieszczeniu zamknietym, o
regulowanych parametrach srodowiska, w skrzyni na podtodze z plastikowej siatki.
Ptaki zywiono przemystowg petnoporcjowg mieszankg dla niosek przepidrczych.
Wykazano, ze jaja pozyskane od 23-tygodniowych przepiérek (najstarsze ptaki) miaty
najwiekszg mase, diugosc¢, szerokosc i powierzchnie skorupy. Wraz z wiekiem
nastgpito pogorszenie jakosci skorupy (mniejsze wartosci) wyrazonej jej gruboscia i
elastycznym odksztatceniem. Udziat skorupy i zottka byt najmniejszy, a biatka
najwiekszy w jajach pozyskanych od najstarszych niosek. Jaja zniesione przez
23-tygodniowe przepidrki, w porownaniu z pozyskanymi od mtodszych niosek,
cechowaly sie najwiekszg masg, wysokoscig i indeksem biatka i zéttka oraz istotnie
jasniejszg barwg zottka.

INTRODUCTION

Quail are the smallest birds raised for meat and eggs (Panda and Singh, 1990).
Pharaoh meat quail were developed in the United States (Kraszewska-Domanska,
1978) through selection of Japanese quail for increased body weight. Pharaoh quail
have the highest body weight and lay heaviest eggs of all quail breeds. They are very
well suited for broiler production and for raising on hunting grounds (Jabtonski and
Gorazdowski, 2004).

Polish and foreign literature provides little information on the physical composition
and quality of eggs from Pharaoh eggs. This is due to the fact that Japanese quail
are the breed of choice for egg production.

Research showed that egg quality traits are affected by factors such as genetic
structure of the flock (Rajkumar et al., 2009), nutrition (Gugclu et al., 2008), bird origin
(Lewko and Gornowicz, 2009; Szczebinska et al., 1998), and living conditions (Calik
et al., 2004; Holt et al., 2010). Egg morphology and quality is also significantly
influenced by layer age (Akyurek and Okur, 2009; Esen et al., 2010; Hasan and Okur,
2009; Kokoszynski et al., 2007a, 2007b; Nowaczewski et al., 2010; Silversides and
Scott, 2001; Yannakopoulos and Tserveni-Gousi, 1986).

Yannakopoulos and Tserveni-Gousi (1986) observed that as Japanese quail age, the
weight of their eggs and shells increases but shell thickness decreases. In a study
with Japanese quail, Nowaczewski et al. (2010) also found a significant effect of bird
age on egg quality.

The relationship between egg traits and age in farmed birds has been a subject of
research in other poultry species. Silversides and Scott (2001), who studied hen
eggs, found that yolk size increases the most rapidly with age. Akyurek and Okur
(2009) reported significant increases in the weight of egg, yolk and albumen as hens
became older. Kokoszynski et al. (2007a) showed that as Pekin ducks aged, egg
albumen weight, yolk percentage and yolk diameter increased while shell percentage
decreased and yolk quality (expressed as yolk index) deteriorated. In pheasants,
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weight of shell, yolk and albumen as well as yolk and albumen indices were found to
increase significantly with age (Esen et al. 2010).

The aim of the study was to determine the effect of age on physical composition and
interior quality of eggs from Pharaoh quail.

MATERIAL AND METHODS

The study was carried out in 2010 at the Faculty of Poultry Breeding of the University
of Technology and Life Sciences in Bydgoszcz. The experiment used Pharaoh quail
(Coturnix Coturnix pharaon) eggs obtained from the experimental farm in
Wierzchucinek near Bydgoszcz. Physical composition and interior quality of the eggs
were evaluated at 8, 13, 18 and 23 weeks of age, within 24 h of collection. Thirty
eggs were analysed at each evaluation time.

Throughout the study, 35 birds were maintained in confinement under normal
environmental conditions, in a box of 1.05 m? area. During the egg production period,
quail were fed ad libitum commercial feed for laying quail (Golpasz S.A.).

Egg weight was determined to 0.1-g accuracy using a Medicat laboratory balance.
Egg length (along the longitudinal axis) and egg width (along the equatorial axis)
were measured with an electronic caliper. Egg shape index was calculated as the
ratio of egg width to egg length (%). Shell surface area was calculated using the
formula of Paganelli et al. (1974):

P =4.835 x W00
where: W= egg weight

Shell deformation (um) was determined using a Marius instrument. After emptying
the egg contents onto a glass table, yolk and thick albumen height was measured
with a QCD instrument (TSS). Albumen index was calculated as the ratio of thick
albumen to its average diameter.

Yolk diameter along the chalazae line was determined with the caliper. The ratio of
the yolk height to its diameter constituted the yolk index. Yolk colour was determined
with the 15-point scale of La Roche. After the completion of measurements on the
egg content the thin albumen, the thick albumen and the yolk were separated and
their pH determined with a Matthaus pH meter.

The eggshell, after the removal of the egg content, was dried, weighed (g) on
Medicat scales and measured for thickness (mm) with an electronic micrometer
screw. The albumen weight was calculated from the difference between the egg
weight, and the yolk and shell weight.

JOURNAL

Central European Agriculture
ISSN 1332-9049


http://jcea.agr.hr
http://jcea.agr.hr/volumes.php?search=Article%3A1007

Wilkanowska and Kokoszynski: Layer Age And Quality Of Pharaoh Quail Eggs

The numeric data gathered was analysed statistically and the mean values (¥) and
coefficients of variation (CV) of the studied traits were calculated. Analysis of
variance was performed. Significance of differences between the mean values of the
traits was tested with Student’s t-test.

RESULTS AND DISCUSSION

The mean weight of eggs (Tab. 1) from Pharaoh quail aged 23 weeks was
significantly higher than the weight of eggs obtained from younger layers. The
increase in mean egg weight with the age of Japanese quail was also noted by Seker
et al. (2004) who compared eggs collected at 10 weeks (10.95 g) and at 20 weeks of
age (11.32 g). Yilmaz-Dikmen and Ipek (2006) and Vali et al. (2006) found that the
weight of Japanese quail eggs collected at different ages first increased and later
decreased. Nowaczewski et al. (2010), who analysed eggs obtained from 9-, 25- and
31-week-old quail found a significant decrease, which was followed by a non-
significant increase in weight in older layers.

Tabela 1. Masa i wymiary jaj przepiérek faraon w zaleznosci od wieku
Table 1. Weight and dimensions of the Pharaoh quail eggs depending on age

Week of age

Trait Characteristic 3 13 18 23

x 10.2° 11.1¢ 10.5° 12.22
Egg weight, g o 0

CVv 114 8.9 7.8 11.2

x 1.3° 2.12 1.72 2.62
Egg length, mm o 313 3 3 326

Ccv 5.5 3.6 7.2 6.2

x 24 4> 25.2% 24.7°° 25.82
Egg width, mm o > 58

Ccv 3.9 4.6 3.3 3.1

x 77.9 78.5 77.9 79.1
Egg shape index, % o 8

Cv 5.6 4.1 6.2 3.7

x 22.5° 23.8° 22.9° 25.3?
Eggshell surface, cm? o

Cv 7.6 5.9 5.2 7.5

a, b, c — mean values of traits in rows with different letters differ significantly (P<0.05)

Egg length and width were the highest on the last measurement date (32.6 and 25.8
mm, respectively). The lowest values of these traits were found in quail at 8 weeks of
age (31.3 and 24.4 mm). Similar results for these traits were reported by Kul and
Seker (2004) who evaluated eggs from 20-week-old Pharaoh quail (33.4 mm long,
25.0 mm wide). Kokoszynski et al. (2007a) found the length and width of duck eggs
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to increase during early egg production. Rajkumar et al. (2009), who studied the
effect of naked-neck chicken on the quality of their eggs found the lowest egg length
and width on the first evaluation date, and the largest egg length in the final week of
the study.

At 8 and 18 weeks of age, Pharaoh quail produced the most elongated eggs (77.9%).
The highest egg shape index (79.1%) was found at 23 weeks of age, which showed
that the eggs became more oval in shape. Lower egg shape index in Pharaoh quail
(76.43%) was obtained by Genchev (2009) for eggs from 13- and 14-week-old birds.
A higher value of this trait (80.13%) was observed by Tarasewicz et al. (2004) for
eggs from 18-week-old Pharaoh quail. Yannakopoulos and Tserveni-Gousi (1986)
found the egg shape index of Japanese quail to decrease between 49 and 154 days
of age.

Shell surface area was the largest in eggs collected from quail at 23 weeks of age
(25.3 cm?) and the smallest on the first evaluation date (22.5 cm?). Larger shell
surface area in Pharaoh quail eggs was obtained by Szczerbinska et al. (1998) at 13
weeks of age (25.91 cm?) and by Genchev (2009) - 29.43 cm?.

Tabela 2. Cechy skorupy jaj przepiérek faraon w zaleznosci od wieku
Table 2. Shell traits of the Pharaoh quail eggs depending on age

: ... Week of age

Trait Characteristic 13 18 23

x 0.9° 1.0° 1.0° 1.0°
Eggshell weight, g o

Ccv 9.4 8.9 9.4 15.7
Eggshell proportion x 8.8? 9.0° 9.52 8.2°
related to egg, % cv 101 9.1 5.8 7.9

x 0.226@  0.223@  0.221%®  0.208°
Eggshell thickness, mm

Ccv 9.2 8.1 7.2 12.9
Eggshell deformation, x 49.7° 54 8¢ 61.8¢ 62.32
Hm Ccv 15.9 19.5 21.9 20.9

a, b, c — mean values of traits in rows with different letters differ significantly (P<0.05)

Eggs collected from 8-week-old quail were characterized by the lightest shell (0.9 g)
(Tab. 2). On the next evaluation dates, the value of this trait was identical and
significantly higher (1.0 g). The smallest shell weight (0.84 g) from Japanese quail
eggs was obtained by Kul and Seker (2004), and higher shell weight (1.13- 1.17 g) by
Tarasewicz et al. (2006). Yilmaz-Dikmen and Ipek (2006) reported that eggshell
weight in quail increased gradually with age. Danczak et al. (1997) found the weight
of eggshell from old birds to decrease, but the difference was not significant.
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Eggshell percentage varied between 8.2 and 9.5%. Other studies on the quality of
Pharaoh quail eggs showed higher values of this trait (Tarasewicz et al., 2004, 2006).
The gradual decrease in shell percentage with layer age was also reported for duck
eggs (Kokoszynski et al. 2007a).

Eggshell thickness decreased with the age of the birds from 0.226 to 0.208 mm.
Yannakopoulos and Tserveni-Gousi (1986) found eggshell thickness of quail eggs to
decrease between 49 and 154 days of age. On the other hand, Danczak et al. (1997)
showed that the eggs from older quail have thicker shells, increasing non-significantly
from 206.2 to 216.0 uym.

The smallest shell deformation (49.7 um) was characteristic of eggs from 8-week-old
quail. The value of this trait increased with layer age (Tab. 2). Contrary results were
obtained by Zita et al. (2009) for ISA Brown commercial hybrids.

The analysis of eggshell content (Tab. 3) showed that except 18 weeks of age, egg
albumen weight increased with quail age. Yilmaz-Dikmen and Ipek (2006) found the
smallest albumen weight in the eggs collected on the first evaluation date (6.97 g),
and the highest on the last evaluation date (7.25 g).

Tabela 3. Cechy tresci jaj przepidrek faraon w zaleznosci od wieku
Table 3. Traits of the Pharaoh quail eggs depending on age

. ... Week of age
Trait Characteristic 3 13 18 23
- b a b c
Albumen weight, g X 6.5 7.0 6.2 7.9
cvVv 14.7 9.6 8.7 13.7
Albumen proportion x 63.72 63.12 59.0° 64.8°
related to egg, % cv 6.1 5.7 5.2 7.0
- a b b b
Yolk weight, g X 2.8 3.1 3.3 3.3
CcV 14.8 17.9 14.1 17.5
Yolk proportion related to  x 27.5° 27.9° 31.52 27.0°
egg, % cv 13.1 12.6 9.9 16.5
Thick albumen height, x 3.9° 3.5 3.4° 5.0°
mm CcV 20.3 16.8 15.0 6.5
- b b b a
Thin albumen index. X 0.10 0.09 0.09 0.13
CcV 19.0 21.7 20.7 7.2
- c c b a
Yolk height, mm X 98 99 10.5 11.1
CcvVv 24 .4 7.6 6.7 8.8
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be a b ab

Yolk diameter, mm X 23.1 24.4 23.4 23.6

Y 5.9 78 6.1 9.7

o ab b a a
Yolk index, % X 42.4%  40.6 44.9 47.0

Cv 264 125 104 12.8

x 7.3° 7.7° 38 o
Yolk colour, scores X 3 8.3 6

CcV 13.6 6.1 5.7 10.2

a, b, c — mean values of traits in rows with different letters differ significantly (P<0.05)

The lowest and highest albumen percentage was found in the eggs from 18- and
23-week-old quail, respectively (Tab. 3) Szczerbinska et al. (1998) reported the
lowest egg albumen percentage in 13-week-old Pharaoh quail (58.55%). In a study
with eggs from ISA-White and ISA-Brown commercial hybrids, the highest egg
albumen percentage was found on the first date, and the lowest on the last
evaluation date (Silversides and Scott, 2001).

Yolk weight ranged from 2.8 to 3.3 g and increased as quail became older.
Yannakopoulos and Tserveni-Gousia (1986) showed egg yolk weight in Japanese
quail to increase with layer age. In pheasants, Esen et al. (2010) obtained greater
yolk weight in the eggs of older birds.

The proportion of egg yolk in quail increased to 18 weeks of age and then decreased
significantly. The proportion of yolk in the eggs of 18-week-old Pharaoh quail
investigated by Tarasewicz et al. (2004) was 30.19%. Nowaczewski et al. (2010),
who studied eggs from 9-, 25- and 31-week-old Japanese quail, initially found a
significant decrease in yolk egg percentage (29.75%), followed by an increased value
of this trait (30.88%).

The height of thick albumen decreased to 18 weeks of age, but increased
significantly on the last evaluation date, which was also associated with greater egg
weight. Higher thickness of thick albumen (5.06 mm) in Pharaoh quail was obtained
by Genchev (2009) for the eggs from birds aged 13 and 14 weeks. Danczak et al.
(1997) found thick albumen height in quail eggs to increase with age.

Thick albumen index achieved the highest value on the last evaluation date (0.13),
and the lowest value during the evaluation of eggs from 13- and 18-week-old quail
(0.09). Contrary results concerning albumen index were reported for pheasant eggs
evaluated in three successive years of egg production (Esen et al. 2010).

Yolk height ranged from 9.8 mm to 11.1 mm and increased as quail became older.
Smaller yolk height (9.39 mm) after breaking open the eggs obtained from 20-week-
old Japanese quail was reported by Kul and Seker (2004).
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Yolk diameter was the lowest in the eggs from the youngest (8-week-old) quail (23.1
mm). The largest yolk diameter was found in the eggs laid by 13-week-old birds (24.4
mm). In a study by Yilmaz-Dikmen and Ipek (2006) with eggs from 9-, 14- and
20-week-old Japanese quail, yolk diameter was the largest on the second evaluation
date (22.08 mm) and the lowest on the first (20.55 mm).

Yolk index was the highest on the last evaluation date (47.0%) and the lowest when
quail were 13 weeks old (40.6%). Similar results were obtained by Nagarajan et al.
(1991), who found egg yolk index to be higher in birds aged 18, 22 and 26 weeks
compared to 10-week-old birds. Nowaczewski et al. (2010) showed the quail egg yolk
index to decrease with age from 49.18% to 47.67%. The decrease in the yolk index
of eggs obtained from older birds was also found when analysing the eggs obtained
from other species of poultry such as turkeys (Hristiakieva et al., 2009) and laying
hens (Akyurek and Okur, 2009).

Yolk colour intensity increased to 18 weeks, following which it decreased significantly.
Nagarajan et al. (1991) found yolk colour intensity in Japanese quail eggs to increase
with age. Also in the eggs from Pekin ducks, more intensive yolk colour was
observed in older birds (Kokoszynski et al. 2007a).

Quail eggs collected at 8 weeks of age were characterized by the highest pH of thin
albumen (Tab. 4), with the lowest values found on the second and on the last
evaluation date (9.0). Analysis of thick albumen revealed that its pH at 8, 13 and 18
weeks was similar (9.1) except 23 weeks when it was lower (9.0). An earlier study

(Tarasewicz et al. 2005) with eggs from 12-week-old Pharaoh quail found lower pH of
albumen. A study by Lapao et al. (1999) on hen eggs showed significantly higher
values of albumen pH in the eggs of older birds (an increase from 8.08 to 8.30).

Tabela 4. Odczyn tresci jaj przepidrek faraon w zaleznosci od wieku
Table 4. pH of the Pharaoh quail eggs depending on age

i ... Week of age

Trait Characteristic 3 13 8 ’
— - : : :

pH level of thin albumen 9.2 9.0 9.1 9.0
CvV 1.1 1.0 1.1 1.0
_ . a a b

pH level of thick albumen 9.1 9.1 9.1 9.0
Ccv 1.4 1.0 1.0 1.0
x 20 30 30 20

pH level of yolk x 6 6.3 6.3 6
Cv 3.7 2.5 1.3 1.4

a, b, c — mean values of traits in rows with different letters differ significantly (P<0.05)
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Yolk pH on the first and last evaluation date was identical (6.2), and the same
situation occurred at 13 and 18 weeks (6.3). Lower pH of yolk was found in a study
by Tarasewicz et al. (2005) with Pharaoh quail eggs collected at 12 weeks of age.
Okruszek et al. (2006), who evaluated the effect of duck age on egg quality showed
significantly lower pH of yolk from the eggs of older birds.

CONCLUSIONS

The eggs collected from 23-week-old Pharaoh quail were characterized by the
greatest weight, length, width and shell area, and the highest egg shape index. The
eggs from 8-week-old (youngest) quail were characterized by the lowest shell weight
and shell deformation. The oldest quail produced eggs with the highest weight of
albumen and yolk, which after breaking open had the highest height. The eggs
collected from 8-week-old layers had the most alkaline pH of thin albumen. The pH of
thick albumen was the same on the first three evaluation dates and significantly
lowers at 23 weeks. The yolk of eggs from 8- and 23-week-old quail was
characterized by significantly higher acidity.
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