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Introduction 
 

Many countries of the world are trying to 

increase their production of animal protein by 

raising other types of poultry other than 

chicken, including quail, as breeding has 

become a common issue in the commercial 

poultry sector for meat and egg production 

because of its rapid growth and early sexual 

maturity and its high rate of egg production 

and its need for feed quantity and a small 

breeding area Very compared to other poultry 

(Thiyagasundaram, 1989; Kumari, 200). 

 

Poultry eggs, including quail eggs, are foods 

of high value to humans because they are one 

of the best economic sources of high-quality 

protein, as they meet the human needs of 

essential amino acids as well as vitamins, 

minerals and fatty acids (Moura et al., 2010). 
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The study aimed to assess the quality of egg shell, egg white and yolk for 

Japanese quail eggs produced in the city of Benghazi during the summer 

season of 2019 and to estimate the level of cholesterol in the yolk where a 

herd consisting of 100 birds was used at the age of 5 months. The results of 

this study indicate that eggs weigh 12.74 g, with a factor of 78.53 and a 

volume of 12.21 cm
3
, representing the shell, whites and yolks in it 11.63, 

54.20 and 35.66%, respectively. The shell of quail eggs weighs 1.29 g and 

is of a specific weight of 1.043 and the shell weight of each unit is a surface 

area of 50.59 g / cm
2
 and a shell of 0.22 mm thick. The weight of quail egg 

white was 6.90 g and the white and Haugh unit was 49.70 and 72.44, 

respectively. The yolk weight was 4.54 g with a guide shape of 0.44 and the 

pH of the egg and yolk was 8.89 and 6.30, respectively. One quail egg 

contains 46.58 mg cholesterol, equivalent to 10.26 mg / g yolks. The results 

of this study indicate a low quality of egg components and a similar level of 

cholesterol in previous studies. 
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Quail eggs are spherical and have different 

shell colors that vary from dark brown to blue 

to white with black or blue spots (Sezer and 

Tekelioglu, 2009; Taha, 2011; Alaşahan et 

al., 2015) and quail eggs are approximately 

the size of chicken eggs (Panda and Singh, 

1990) Quail lays 70-85% of eggs between 

17:00 to 09:00 (Choil et al., 2004; Petek, 

2006). 

 

Quail eggs do not differ from chicken eggs in 

their chemical composition (Panda and Singh, 

1990; Tolik et al., 2014) The whole egg 

contains 73.80-74.60, 13.05-13.23, 10.83-

11.20, 1.10-1.13 and 0.41-1.03% Moisture, 

Protein and Fat Ash and carbohydrates, 

respectively (Whiting, 1966; Tiwary and 

Panda, 1978; Stadelman et al., 1988).. 

 

Genchev (2012) studied the components of 

amino acids in two strains of quail eggs, 

Pharaoh and Manchurian Golden, noting that 

the essential amino acids of the Pharaoh strain 

were 7.01, 6.72, and 7.54%, and the 

Manchurian Golden strain was 6.92, 6.42, and 

7.71% in whole eggs, eggs, and yolk on 

Respectively, without quail eggs, Choi et al., 

(2001) explained that quail egg fat is 

distributed to 36.4% of it as saturated fatty 

acids and the rest are polyunsaturated fatty 

acids representing mono, including 51.6% and 

multiple 121.0% and essential fatty acids 

represent a total of 10.9% of fatty acids The 

total cholesterol level in quail eggs ranges 

from 11.96 to 26.02 mg / g Saffar(Lepore and 

Marks, 1965; Bair and Marion, 1978; Bitman 

and Wood, 1980; Riad et al., 1981; Choi et 

al., 2001) depending on several factors 

including heredity (Washbunn and Nix, 1974; 

Sheridan et al., 1982) and the age of birds 

(Sheridan et al., 1982), the type of poultry 

(Bair and Marion, 1978; Bitman and Wood, 

1980) and the single species strain (Sheridan 

et al., 1982; Han and Lee, 1992; Basmacioúlu 

and Ergül, 2005; Al-Zuhairi, 2010) and the 

breeding system (Basmacioúlu and Ergül, 

2005) and poultry feeding (Salma et al., 2007; 

Yin et al., 2008; Mikulski et al., 2012). 

 

The quality of the external and internal quail 

eggs are affected by several factors, the most 

important of which are the strain (Genchev, 

2012; Hrnár et al., 2014; Chimezie et al., 

2017; Hassan et al., 2017) and nutrition 

(Sathya and Murugaian, 2015; Sabir et al., 

2016) and age (Yannakopoulos and Tserveni-

Gousi González, 1995: Wilkanowska and 

Kokoszyński, 2012) and storage time 

(Nepomuceno et al., 2014). 

 

Studies of chicken eggs obtained the most 

share in the study on their quality and 

chemical composition, so this study aims to 

study the external quality (the shell) and the 

interior (whites and yolks) for Japanese quail 

eggs produced in the outskirts of Benghazi. 

 

Materials and Methods 

 

Eggs used: In this research, eggs were used 

from productive farms in different suburbs of 

the city of Benghazi during the summer of 

2019, where white and brown eggs were 

taken from the productive fields of intensive 

breeding in closed halls while raising other 

types of poultry was domestic. 

 

The eggs produced were transferred to the 

Animal Production Laboratory of the Faculty 

of Agriculture - Salouq, and measurements 

were made regarding the quality of the 

external eggs (shell) and the interior (whites 

and yolks). 

 

Measurements: The egg (EW) was weighted 

to the nearest 4 decimal places (0.0001) in a 

digital scale and the diameter and length of 

the egg to estimate the egg shape index 

(Anderson et al., 2004). The size of the egg 

was also mathematically estimated for use in 

estimating the specific weight of the shell 

(Dorji et al., 2014(. 
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The shell was weighed after the egg was 

broken and washed with water to remove the 

effects of the egg and its dryness. From that, 

the ratio of the shell was estimated. Then, the 

thickness of the shell was estimated by a 

micrometer device two days after breaking it, 

taking two measurements from different 

areas. The surface area of the shell was also 

estimated (Thomson et al., 1985). (Alkan et 

al., 2013) The crust index was estimated 

according to Ahmed et al., (2005). 

 

The weight of the egg was calculated from 

subtracting the weight of the yolk and the 

shell from the egg weight. From it, the ratio of 

the egg was estimated. To estimate the quality 

of the egg, the egg was broken on a flat 

surface near it. The egg height was measured 

from 3 different areas and the rate was taken. 

From these measurements, the albumin index 

and the Haugh index were calculated. unit) on 

the day after storing eggs at temperatures of 

5-10C to allow room for egg contents to 

remain and for a thick egg to take its full 

gelatinous texture to facilitate the 

measurement process according to the 

following equations (Stadelman and Cotterill, 

1995): 

 

Egg white index 

 

G

H
W  )30100( 37.0
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Where H= egg white (mm); G = constant 

equal to 32.2; W = egg weight (g (.  

 

The white egg and yolk pH were measured 

using a type device after dilution of samples 

with 5 volumes with distilled water, stirred 

and mixed with a glass rod during the 

measurement (Shang et al., 2004). 

 

The egg is broken and the egg is discarded as 

much as possible, then the yolk and the egg 

containing it are placed on the filter paper and 

moved in different directions so that the rest 

of the egg is absorbed on the filter paper and 

the yolk is placed on a petri dish and weighed 

(the yolk membrane maintains the contents of 

the yolk because it is strong and does not tear) 

and from it The yolk ratio was estimated, and 

because the shape of the yolk is determined 

by its height and diameter, the yolk index was 

used to express its shape (Keener et al., 

2006). 

 

The method mentioned by Francy and Elias 

(1968) was used to estimate the cholesterol in 

the yolk with some adjustments (Al-Obaidi, 

1999) using a color ferric chloride solution 

detector and optical absorbance reading at a 

wavelength of 560 nm with the JENWAY-

6300 optical spectrometer and the cholesterol 

concentration was estimated from The 

standard curve for cholesterol. 

 

Results and Discussion 

 

Table (1) shows the external characteristics of 

the whole egg, as the average egg weight was 

12.74 g, and the egg shape factor was 78.53% 

for the egg weight, this weight is close to the 

weight of the Japanese quail eggs produced 

for eggs and meat in the study of Hrncar et 

al., (2014), where the average weight The 

eggs in both strains are 11.48 and 13.06 g, 

respectively. 

 

The results of this study are consistent with 

the results of Yannakopoulos, Tserveni-Gousi 

(1986), Wilkanowska, and Kokoszyński 

(2012). The eggs weights in these two studies 

reached 12.95 and 12.2 gm respectively, but 

they outperform the egg weight in the 

González (1995) study, which showed that 
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The weight of an egg at the age of 5 months 

reached 10.79 g and did not differ from that 

after 9 months to reach 10.68 g. 

 

The physical properties of eggs change with 

age (Yannakopoulos and Tserveni-Gousi, 

1986). As for egg weight, it gradually 

increases from the age of sexual maturity up 

to 5 months. 

 

The differences between this study and 

previous studies are due to the different 

methods of feeding, environment, strain and 

age.The egg shape coefficient is expressed 

according to the classification based on the 

coefficient and guide of the egg (Duman et 

al., 2010). 

 

The eggs are classified into three classes: 

sharp end eggs, standard eggs and round eggs 

when the egg shape factor is less than 72, 72-

76 and more than 76, respectively. Quail eggs 

in this study are classified as round eggs 

because the egg shape factor falls within the 

ranges of the circular eggs, The results of this 

study were consistent with the results of 

Hrncar et al., (2014) (76.70 and 78.18% for 

eggs and meat strains respectively) and 

Genchev (2012) (77.04 and 77.32% in the 

Manchunan Golden and Pharaoh strains 

respectively). 

 

The weights of the three components are egg 

shells, egg whites and yolks in quail eggs are 

1.29, 6.90 and 4.54 g which represent 11.63, 

54.20 and 35.66% of the total egg, 

respectively (Table 2). 

 

The results of this study differ from the study 

of Moura et al., (2010) who observed that the 

weights of the eggshell, egg white, and yolk 

components were 0.96, 7.12, and 4.00g, 

which represented 7.93, 58.94, and 33.14%, 

respectively, since the height of the shell 

weight was observed in this study from that 

study. 

Which led to a high percentage at the expense 

of eggs and yolk, knowing that the weight of 

the egg in the two studies is close (12.74 

compared to 12.25 g), and these differences 

may be due to feeding and age of birds. 

 

Hrnar et al., (2014) found approximate results 

for this study where weights and proportions 

of shell, egg and yolk were 1.02; 8.88 and 

6.75; 58.78 and 3.72 g; 32.43% represents 

11.48 g which is egg weight. 

 

Table (3) shows the specific characteristics of 

quail egg shells, as the thickness of the shell 

does not differ in this study from the studies 

of Hrnar et al., (2014) and González (1995), 

Sathya and Murugaian (2015) (0.22 compared 

to 0.23, 0.219 and 0.20 mm)respectively, but 

it outperformed the values obtained by 

Yannakopoulos, Tserveni-Gousi (1986) and 

Genchev (2012) that were of the same egg 

shell thickness of the same age as 0.168 and 

0.201-0.207 mm, respectively and on the 

other hand they were lower than the shell 

thickness in Chimezie (2017) study of 0.27 

mm in white, black and brown Japanese quail. 

 

When expressing the quality of the egg shell, 

through its specific weight, which is an 

indirect measure of the thickness of the egg 

shell, it becomes clear that the quality of the 

egg shell is 1.043 g / cm
3
, which is less than 

the specific weight of the egg shell in the 

studies of both Yannakopoulos and Tserveni-

Gousi. (1986) and Moura et al., (2010) who 

observed that the specific egg weight was 

1.054-1.081 and 1.074 g / cm
3
, respectively, 

and these differences can be attributed to 

strain, nutrition, age and method of 

measurement. 

 

Table (4) shows the specific characteristics of 

quail eggs which indicate a low quality of 

eggs through the values of white evidence 

(49.70) and a unit of (72.44) low. The reason 

for this can be attributed mainly to poor egg 
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storage conditions until it reaches the college 

laboratory for analysis and measurements, 

which The liquidity cause of the gelatinous 

texture of the egg whites, which caused the 

decrease in its height, which depends on it in 

calculating both the egg white index and the 

Haugh unit. 

Hrnar et al., (2014) found that the unit of egg 

whites in the Japanese quail-breed strain was 

87.28, higher than the Haughunit and quail 

eggs in this study by 20.5%, the same 

increase observed by Gopinger et al., (2016) 

and Hassan et al., (2017). 

 

Table.1 Weight, size and coefficient of poultry egg shape (Mean ±SE) 

 

Measurements Mean ±SE 

Egg weight (g) 12.74  0.45 

Egg length (mm) 33.86  0.65 

Egg width (mm) 26.59  0.33 

Egg shape factor (%) 78.53  1.20 

Egg size (cm3) 12.21  0.50 

 

Table.2 Weight and proportions of local chicken egg ingredients (Mean ±SE) 

 

Component Egg Shells Egg Whites Yolks 

Weight (g) 1.290.05 6.90  0.20 4.540.64 

The ratio (%) 11.63  0.57 54.20  3.07 35.663.32 

 

Table.3The quality of the egg shell in the domestic chicken (Mean ±SE) 

 

Quality Mean 

egg shells thickness (mm) 0.22 0.02 

Specific weight (g / cm3) 1.043 0.03 

Surface area (cm2) 25.50 0.60 

Weight / unit area (g / cm2) 50.59 0.002 

 

Table.4 Quality of egg whites in local chicken (Mean ±SE) 

 

Quality Mean 

Egg Whites Thickness (Mm) 2.55  0.24 

Egg Whites Index 49.70  5.69 

Haugh Unit 72.44  2.56 

pH 8.890.04 

 

Table.5 Quality of egg yolk in local chicken (Mean ±SE) 

 

Quality Yolk index pH 

Med 0.44  0.02 6.30  0.15 
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Figure.1 The yolk and egg content of cholesterol 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (5) indicates a relatively low yolk 

quality, as the yolk index is 0.44 and the yolk 

pH has reached 6.24. 

 

The values of the yolk index are far from 

those of 47.96-50.96 (González, 1995; Hassan 

et al., 2017) but are close to what Genchev 

(2012) found in the Pharaoh and Manchunan 

Golden strains of 0.45 in both and the results 

of this study are consistent with the results 

obtained by Wilkanowska And Kokoszyński 

(2012) conducted on the Pharaoh quail strain 

at the age of 18 weeks where the yolk 

coefficient was 0.449 except that it differs 

from the values obtained at 23 weeks at the 

age of 0.47. 

 

The deterioration in the quality of the yolk 

may be due to poor egg storage conditions 

after delivery, which causes the elasticity of 

the yolk membrane, its expansion and 

increase in its area, and in other words, the 

yolk diameter and then a decrease in the yolk 

guide. 

 

Figure (1) shows the cholesterol quail eggs 

content as one egg contains 46.58 mg 

cholesterol, with 3.66 mg / g eggs and 10.26 

mg / g yolk. 

The cholesterol results in this study were less 

than the concentration of cholesterol in quail 

eggs in the Pharaoh and Manchunan Golden 

strains, where the cholesterol concentration 

was 15.94 and 13.63 mg / g yolk, respectively 

(Genchev, 2012), as was the case in the study 

of Choi et al.,(2001), which found that the 

concentration Cholesterol in Japanese quail 

eggs was 12.96 mg / g yolk, but the 

cholesterol concentration in one egg was 

10.5% higher in this study (46.58 compared to 

42.15 mg / egg). The cholesterol levels in 

Japanese quail eggs in the study of Bair and 

Marion (1978) The highest comparison with 

this study was 14.3 mg / g yolk, and the same 

applies to the contents of yolk quail eggs 

American and Japanese in Maurice et al., 

(1994), where the cholesterol concentration 

was 13.2 and 14.7 mg / g yolk, respectively, 

but the expression of the concentration for 

each egg did not cause a difference between 

that study and the current study (47 and 45 

compared to 46.58 mg / eggs , respectively). 

While the concentration when expressed in 

units of mg per kilogram of whole egg in that 

study was higher compared to the current 

study (5.74 and 4.95 compared to 3.66 mg / g 

eggs). 
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These differences may be due to the different 

conditions of breeding, age, strain, nutrition, 

egg weight, yolk, and estimation method. 

 

There is a variation in the cholesterol 

concentration between quail eggs in this study 

and the chicken eggs most consumed by 

humans, as it appears that its higher 

concentration in chicken eggs compared to 

quail eggs in the study of Beyer and Jensen 

(1992) and found that the cholesterol 

concentration in chicken eggs at the age of 20 

weeks of the production period was 17.7 mg / 

g yolk. In the Liu et al., (2010) study, the 

cholesterol concentration in chicken eggs at 

the age of 6 was 7.0 mg / g. 
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