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The Japanese quail  is one of the smallest bird subspecies which has been tamed by 
man, being industrially raised in our days in many states over the world. This avian 
subspecies produces over 300 eggs, and though there are about 6 races and 
different varieties, there are very little data in the scientific literature regarding the 
quality values for eggs of Japanese quail hatching eggs collected from hens at the 
end of the laying – physical values (pH value of the eggs components, albumen 
index, yolk index) 
The present paper wants to bring a series of data regarding some of  these 
indicators. The pH values was determined with an portable pH-oximeter, and to 
establish the other two quality indexes we used a device fitted with callipers taking 
into account: height of the dense egg white (albumen), minimum and maximum 
diameter of the dense and fluid egg white, height and the diameter of the yolk. The 
albumen pH recorded values of  8.90, and the yolk pH values of 6.07. The statistical 
mean for the 130 values of albumen index taken in study was 0.048. The mean value 
of yolk index was 0.399. The obtained results are normal for the period of quail’s 
life. 
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Introduction 
 
 In poultry there are at least 10 (ten) bird species that are being growed and 
currently exploited, each having its races, varieties, hybrids and populations. These 
include the Japanese quail (Coturnix coturnix japonica) the subspecies (Teuşan, 
2008) from which the common quail (Coturnix coturnix coturnix) comes from and 
which has been tamed in Asia since the XII century (Bălăşescu, 2001). Currently 
there are about 6 races with 60 lines an populations of Japanese quails, which are 
being extensively and intensively reared in many countries such as U.S.A, Japan, 
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France, etc. In Romania this bird is reared but only in small family farms with 
small populations of 100-500 heads. The Japanese quail is a bird with a high 
production potential which can lay up to 350 eggs of 10-12 grams each (Isar, 
2003), which means 20 times her body weight. Quail eggs with their special 
qualities (small quantity of cholesterol and a high quantity of B vitamins and amino 
acids) are both food and medicines but still they are least consumed by people 
(***A.N.C.A., 2000). There are very little data about the quality of incubation quail 
eggs indexes, which is why we approached in our research this kind of topic. 
 

Material and Methods 
 

The biological material used in our research was represented by a number 
of 150 Japanese quail eggs.  

The birds from which these eggs came from, were in the “plateau phase” of 
the laying curve, aged 17 and 18 weeks, with a body weight of 135 to 150 grams. 
The quails were healthy and enjoyed good feeding conditions and microclimate. 
Eggs collected from these birds had dimensions of 28 - 39/23 - 28 mm, weights of 
9 – 16 grams and a characteristic pigmentation of the calcareous shell. Their shape 
was normal following the cartesian oval (Sauveur, 1988). 

Beside these eggs, were used: digital balance Shimadzu UX4200H type, 
callipers “Toya 15.100” type and a calliper device (fig. 1), pH-oximetre "Hanna 
Instruments 98.240”, with a portable electrode (fig. 2), calibration kit with two pH-
metrical points (4.01 and 7.01 units. pH), distilled water, Berzelius and Erlenmeyer 
glasses, Petri plates, clock glass, spatulas, filter paper, graduated pipette, funnels, 
graduated cylinders, burette, camera "Panasonic Lumix DMC F27” type, scientific 
calculator TB 609A Aurora type, termoadjustable drying stove “Raypa DOD50" 
and "Memmert” types, exicators, etc. 

With the help of callipers and a device with callipers we measured: height 
of the dense white and yolk, large and small diameter of the fluid and dense white 
and yolk. The white, yolk and egg mixture pH, was determined using the pH-
oximeter and their temperature was determined with a special thermometer. Based 
on the height and diameter of the white and yolk we have calculated specific values 
of the white and yolk (Sauveur, 1988). The mathematical relations used were: 

Ia = h/D+(d/2), where Ia = white, D = diameter of large and thick white 
fluid (mm), d = diameter of small and dense white fluid (mm). 

Ig = Îg/Dg, where Ig = yolk index, Îg = yolk height (mm), Dg = yolk 
diameter (mm). 
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Fig. 1. Calliper device for measuring the height of egg white and yolk 

 
 

 
 
F 

Fig. 2. Ph-oximeter with a portable electrode 
 

All data obtained from measurements, calculations and determinations 
were processed statistically by calculating the usual indices, such media and 
standard error of the mean, standard deviation, variance and variance coefficient. 

 
Results And Discussion 

 
Defined as the concentration of hydrogen ions, the egg white and yolk pH 

provides information on proteins and phospholipids quality from the yolk and glair. 
The quality of these substances is related, among others, by eggs freshness, being 
of great importance in the case of hatching eggs and more. In Japanese quail eggs, 
where incubation period is short (15-16 days) (Dumitreasa, 1997), 
(Scholtyssek,1993), freshness and the incubation qualities determines directly the 
hatching percentage and the quality of chicks produced. 
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Table 1.  
The main statistical indicators regarding the pH and the temperature of Japanese 

quail eggs* components and mixture. 

Specification UM n 
Main statistical indicators Variation limits 

x ± s x  s s2 V% minimum maximum 

pH of the 
white 

pH units 10 8.898±0.014 0.131 0.017 1.47 8.67 9.17 

pH of the 
yolk 

pH units 10 6.070±0.062 0.195 0.038 3.22 5.71 6.33 

pH of the 
mixture 
(white+yolk) 

pH units 10 7.810±0.113 0.358 0.128 4.58 7.09 8.48 

The 
temperature 
of the 
mixture 

degrees 
Celsius 

10 25.24±0.136 0.430 0.185 1.70 24.6 25.80 

*the Japanese quails were in the middle of the laying stage. 
 

Thus, the quail egg white studied by us had the pH values, quite close, 
ranging between 8.67 and 9.17 pH units, with a statistical average of 8.898 ± 0.041 
units of pH (v = 1.47 %) (Table 1). If yolk case, the concentration of hydrogen ions 
varied between 5.71 and 6.33 pH units, the average of the 10 determined values by 
us was 6.070 ± 0.062 units of pH (v = 3.22%) (Table 1). 

The quail eggs mix had pH values of 7.09 to 8.48, with a statistical average 
of 7.810 ± 0.113 units of pH (v = 4.58%) (Table 1). Hence the blend of equal parts 
glair and yolk, the eggs of Japanese quail, had a slightly alkaline pH (7.8) while the 
white (separated) was characterized by an increased alkalinity (8.9) and the yolk 
had a slight acidity (6.07).  

The quail eggs mix temperature had an average of 25.24 ± 36° C (v = 
1.7%) with variations between 24.6º C and 25.8º C (Table 1). Noted that the 
concentration of hydrogen ions and the temperature determination was made 
immediately (minutes) after breaking the eggs and separate the respective 
components. 

Regarding height and diameter of the egg white, at the the eggs cracked 
and placed on a flat glass plate, the data presented in Table 2 suggest an average 
variability of these characters. Thus, the height of the dense white, the 130 values 
obtained from measurements ranged between 3.3 and 5.9 mm with a statistical 
average of 4.67 ± 0.05 mm (v = 12.67%) (Table 2). The large diameter of egg 
white (dense and fluid) had a mean of 77.14 ± 0.89 mm, with limits ranging 
between 47.25 and 109.70 mm (v = 13.13%). The small diameter of egg white 
(thick and dense) had values between 27.95 - 64.45 mm with a statistical average 
of 42.5 ± (v = 16.65%) (Table 2). As the eggs are more fresh, the dense white 
height is greater and diameters (small and large) are smaller and contrarily, as the 
eggs are more aged, the height of the dense egg white is decreasing and its small 
and large diameters are increasing. 
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Table 2. 
The main statistical indicators regarding the height, diameter and white index  

of the Japanese quail eggs* 

Specification UM n 
Main statistical indicators Variation limits 

x ± s x  s s2 V% minimum maximum 

Height of 
dense  
white (h) 

mm 130 4.67±0.05 0.592 0.350 12.67 3.30 5.90 

Large 
diameter of 
the white(D) 

mm 130 77.14±0.89 10.168 103.394 13.18 47.25 109.70 

Small 
diameter of 
the white(d) 

mm 130 42.50±0.62 7.075 50.059 16.65 27.95 64.45 

White 
index(Ia) 

- 130 0.0793±0.0013 0.0146 0.00002 18.48 0.0475 0.1170 

*the Japanese quails were in the middle of the laying stage. 
 

Therefore, determining the size and then, based on the determination of the 
egg white allows us to appreciate the age of eggs and their qualities by default 
hatching. In quail eggs studied by us, the white index had values ranging between 
0.0475 and 0.1170, the statistical average of 130 repetitions was 0.0793 ± 0.0013 
(v = 18.48%) (Table 2). Therefore, we can appreciate that these eggs had an age of 
up to 10-12 days, because in the scientific literature they quote values of Ia of 
0,032 at old eggs and 0,106 for the fresh eggs (Vacaru-Opriş, 2002). 

 
 

Table 3. 
Main statistical indicators regarding the height, diameter and yolk index 

of Japanese quail eggs* 

Specificare UM n 
Main statistical indicators Variation limits 

x ± s x  s s2 V% minimum maximum 

Height of the 
yolk(Hy) 

mm 130 10.07±0.06 0.740 0.548 7.35 8.30 11.80 

Diameter of 
the yolk(Dy) 

mm 130 25.29±0.11 1.234 1.524 4.88 21.70 28.25 

Yolk 
index(Iy) 

mm 130 0.399±0.003 0.0318 0.001 7.99 0.329 0.487 

*the Japanese quails were in the middle of the laying stage. 
 

Regarding yolk index it is defined as the ratio of height and diameter of 
this component and also characterize egg freshness. When we studied egg yolk the 
height ranged between 8.3 and 11.8; the statistical average of 130 values was 10.07 
± 0.06 mm (v = 7.35%) (Table 3). For the yolk diameter we found values between 
21.7 and 28.25 mm, with a statistical average of 25.29 ± 0.11 mm (v = 4.88%) 
(Table 3). It is remarkable the low variability of values on the height and diameter 
of quail egg yolk studied. For yolk index values calculated we have found a 
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minimum of 0.329 and a maximum of 0.487, with a statistical average of 0.399 ± 
0.003 (v = 7.99%) (Table 3). 

These values are specific and well-characterizing relatively fresh eggs. To 
hen eggs there have been found values of the yolk index of 0.442-0.361 for fresh 
and 0.250-0.300 for the old and very old eggs (Vacaru-Opriş, 2002). 
 

Conclusions 
 

1. Quail eggs produced at the "plateau of laying"  were characterized by a 
slight acidity of the yolk and egg white of moderate alkalinity. 

2. In quail eggs studied by us (produced at the "plateau of laying") the egg 
white index had a value of 0.0793, which is specific for fresh eggs (10-12 
days at most). 

3. Quail eggs produced at the "plateau of laying " of the curve of laying, were 
characterized by an index of specific yolk of fresh eggs 0.399. 

 
References 

 
1. Dumitreasa, Corina, Driha, Ana, Gog, Lucia, 1997: Aspecte cantitative şi 

calitative ale producţiei de ouă a prepeliţelor adulte întreţinute în bateria 
piramidală, Lucr. Ştiinţ. Zoot. şi Bioteh, vol. XXX, Timişoara. 

2. Haji, S., Wahab, A., M., A., 2002: Quails could reproduce protein deficiency 
in poor countries, M/S Avm., Hatcheries and Poultry Breeding Research Centre, 
Tamil Nadu, India, 2002. 

3. Isar, O., 2003: Creşterea prepeliţelor pentru carne şi ouă, o îndeletnicire 
plăcută şi profitabilă, Rev. Zoot şi Med.Vet. (A.N.C.A.), nr. 9, Bucureşti. 

4. Scholtyssek, S., 1993: Methods to measure egg quality, 5-th European 
Symposium on Quality of Eggs and Egg Products, Tours, France. 

5. Teuşan, Anca, Vacaru-Opriş, Ioan, Teuşan, V., 2008: Aspects regarding 
some morphological values of the domestic quail eggs (Coturnix coturnix 
japonica), Lucr. Ştiinţ. U.S.A.M.V.B. Timişoara, Seria Zootehnie, vol 41 (2), ISSN 
1221-5287, 709-716. 

6. Bălăşescu, M., Micloşanu, Elena, 2001: Creşterea prepeliţelor o afacere 
profitabilă, Pub. Fermierul nr. 102, Bucureşti. 

7. Sauveur, B., 1988: Reproduction des volailles et production d’oeufs, 
I.N.R.A., Paris, France. 

8. *** A.N.C.A., 2000: Creşterea prepeliţelor în gospodăriile ţărăneşti, 
microferma familială, Editura Ceres, Bucureşti 

9. *** 1997: Creşterea prepeliţelor japoneze, cea mai rentabilă avicultură, 
Colecţia Afaceri la cheie, Editura Rentrop and Straton, Bucureşti 

10. Vacaru-Opriş, Ioan şi colab., 2002: Tratat de avicultură, vol. II, Editura 
Ceres, Bucureşti, 47-57. 

 


