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Introduction

The growing demand for poultry products, whether 
eggs or meat, which called on those interested in the 

poultry industry to seek ways to enable the expression of 
the full performance. The importance of quail as a result of 
possessing many qualities that distinguished him from the 
rest of the birds specialized in the production of eggs and 
meat and these qualities short generation period and its 
simple needs for space and capital and adapt to the various 
environmental conditions and resistance to many diseases 
that affect the rest of the birds (Kayang et al, 2004). It is 
also used in behavioral, developmental, physiological, ge-
netic and biomedical studies (Balthazart et al., 2003) as 
well as the use of both adult and embryos extensively in 
studies as a model for vertebrates and for the study of hu-
man diseases (Huss et al., 2008), the appearance of any of 
the quantitative qualities in the animal affects the genetic 
composition of genetic makeup and environmental condi-
tions, but the genetic factors remain constant throughout 
the life of the animal and passed through different genera-

tions so that the owner who wants to improve production 
in his herd must reach it from the manifestations of the 
qualities that can be measured, and the estimation of the 
genetic parameters that achieve its goal.

Selection is one of the means to improve domestic poul-
try, which needs a long time to reach the desired goal, so 
researchers have other ways to achieve a return as short 
as possible. To reduce the costs of poultry breeding and 
management at an early age through the use of genetic 
and enzymatic functions depending on the imported pol-
ymorphism (Al-Hadithy, 2002). The work started towards 
the possibility of benefiting from linking this phenomenon 
with the productive characteristics of the economic ani-
mals in quail, which is one of the genetic factors not yet 
diagnosed and provides a large base of information on the 
inheritance of quails, which settled the region for several 
centuries, so the goal of this research after the selection for 
four generations in the blood biochemical parameters of a 
white feathers quail.
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Materials and methods

This study was conducted in the field of animal production 
of the college of Agriculture - University of Tikrit from 
20/10/2012 until 20/6/2013. The study aimed to deter-
mine the effect of selection after the four-generation in 
the blood biochemical parameters of the Japanese quail. 
The main herd was obtained from the herd of the General 
Authority for Agricultural Research in Abu Ghraib and 
affiliated to the Ministry of Agriculture. The rate of weight 
of males and females at the age of five weeks (150 and 
178) grams respectively, with production percentage 70%, 
collection of eggs from the herd and hatched in a hatchery 
in the College mentioned above.

The birds were fed on a diet with 22.84% protein and 2998 
Kcal / kg of feed and 19.59% protein and 2753 kcal /kg of 
fed. Blood tests: 15 blood samples were taken after the jug-
ular vein was cut from each bird at the end of the produc-
tion period for each generation and the blood was placed 
in the tubes for blood tests. Deposited in the centrifuge 
for 15 minutes at 3000 cycles / minute for obtaining se-
rum, which was separated and placed in sterile, clean and 
free of any material and kept at a temperature of - 20 m 
until the study of the biochemical tests according to the 
method mentioned by Campbell (1995). The biochemical 
parameters (cholesterol, glucose, total protein, albumin, al-
bumin ratio / globulin and uric acid) were estimated using 
a biomeriux and plasmatic instruments, whereas the level 
of serum globulin was estimated by equation of Bishop et 
al. (2000) Level of globulin (gm / 100 ml) = total protein 
- albumin. The experiment was designed on the basis of 
a complete random design and the use of the statistical 
program (SAS, 2001) in the analysis of studied traits ac-
cording to the following mathematical model.

Yij = µ + Ti + eij
As:
Yij = the observation value j for treatment i
μ = the general mean of the studied character
Ti = Effect of treatment i
eij = random error distributed by natural and independent 
distribution with an average of zero and an equal variation 
of  σ2e.

The mean was measured by the Duncan Multiple Range 
Test (1955).

Results and discussion

Cholesterol
The results shown in Table 1 revealed that differences in 
concentration of cholesterol level were high among the 

study generations. The lowest concentration of cholesterol 
in the fourth generation was 179.54 mg / 100 ml serum 
while the highest concentration in the first generation was 
221.32 mg / 100 ML serum while in both second and third 
generation cholesterol levels were187.29 mg / 100 ml se-
rum.

The low concentration of cholesterol in blood of highly 
producing layer chicken was due to the tendency of choles-
terol to form fat in the yolk and as an important material in 
the development of the fetus and also the need for choles-
terol in the synthesis of female sex hormones and vitamin 
D3 and its importance in the transfer of fatty acids within 
the body. The concentration of cholesterol in relation to 
changes in metabolic activity associated with sexual ma-
turity and is influenced by body weight at sexual maturity 
and physiological body condition (Al-Tikriti, 2014; Abbas 
et al., 2014; Abdul Sattar, 2016; Alijagic et al., 2017).

Marks et al. (1990) showed that the value of the herita-
bility for the cholesterol concentration parameter in the 
lines produced for the low cholesterol concentration in 
their blood was 0.11 and 0.03 in the lines produced for the 
high concentration of cholesterol in their blood after eight 
generations of selection. Suggesting that the selection may 
be insufficient in lowering the concentration of cholesterol 
in the blood and eggs.

Glucose 
Table (1) reveal the means and standard deviations and 
Covariance factor, for the parameter glucose level in serum, 
the results showed that there were significant differences 
among the four generations. The highest concentration of 
serum glucose level in the first generation and the lowest 
level in the fourth generation was 241.87 and 194.95 mg 
/ 100 ml serum respectively and its level in the second and 
third generations were significant differences at 218.51 
and 213.00 mg / 100 ml serum, respectively.

Low glucose concentration may be due to increased egg 
production with an inverse relationship between egg pro-
duction and glucose levels in blood plasma. As the females 
produce eggs that have a negative effect on the level of 
glucose in the blood and glucose is an important source 
and essential in the synthesis of biological materials that 
enter into the synthesis of eggs and also glucose enters in 
converting to Acetate to the structure of carbon structure 
of non-essential amino acids that enter in synthesis of egg 
proteins as well as in synthesis of amino acids (Al-Mash-
ayekhi, 2017). These results agreed with the data obtained 
by Al-Tikriti (2010) in his study of the Japanese brown 
quail selected for four generations.

Table 1 shows that the standard deviations and the co-
variance factor were in the control line was high in the 
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first and fourth generation (16.29 and 6.45%), (14.26 and 
6.87%) respectively, while in the second and third gener-
ation it was low, which mean the Stabilizing the desired 
alleles and thus reducing the variations in the selected line 
until it reached a state of homogeneity of the herd in the 
remaining three generations (Falconer and Mackay, 1996).

Total Protein 
Table 1  show that the total protein level in the four gener-
ations, regardless of the line for which it was selected, was 
higher in the first generation and lower in the fourth gen-
eration. The levels were 4.54, 4.16, 3.86 and 3.59 g / 100 
ml serum for the first, second, third and fourth generations, 
respectively.

Protein plays a very important and vital role in the natural 
balance of the body and is a store of amino acids and trans-
port many of the food compounds that cannot be trans-
mitted, but it is linked, such as fats that pass the proteins 
Lipoproteins and some carbohydrates that are transported 
in protein carbohydrates glycoprteins (Sturkie, 1976). Pro-
tein can be an indicator of good health status when in-
creasing its concentration in animal and human serum and 
a guide to producing abundant eggs because of most egg 
proteins are transported through the blood to the ovaries 
(Al-Hadithi, 2002). Al-Qaisi et al. (2016) reported that the 
selection of the least albumin content in the serum produc-
es high-yielding eggs with ages with less sexual maturity.
These results were also agreed with the data obtained by 
Jassem (2011) and Saber (2018) in their study on some 
of the biochemical characteristics of the Japanese brown 
bird, The concentration value of total protein level in serum 
(3.66 and 3.55) g / 100 ml serum respectively.

These results were not agree with the data obtained by 
Faisal et al. (2008) and Latif (2011) in their study of the se-
lected Japanese quail for high and low body weight and for 
several generations. And did not agree with the results ob-
tained by Deka and Borah (2008) and the Al-doori (2010) 
as the results of their study on the Japanese quail bird that 
the level of total protein in the serum was higher than the 
data obtained in this study.

Albumin 
Table 1 shows serum albumin levels, standard deviation, 
and covariance factor. The data showed that there were sig-
nificant differences in albumin level among the four gener-
ational levels. The first, second, third and fourth generation 
levels were 2.32, 2.17, 1.89, and 1.80 g / 100 ml, respective-
ly. It is noted that the albumin level is lower than that of 
the first generation. In the first generation was the highest 
and the lowest was in the fourth generation.

These data were agreement with the findings of Raouf et 
al. (2016), Soliman et al. (2000), Abdel-Fattah et al. (2003) 

in their study of Japanese quail birds, finding that albumin 
concentrations ranged from 1.54 to 1.98 g / 100 ml serum. 
The improvement in the concentration of total albumin in 
the treatment group serum may be due to an improvement 
in the percentage of total protein as the albumin is the 
largest protein in the blood, which is the transfer of carbo-
hydrates, fatty acids, vitamins and some mineral elements 
and thyroxine. Al-Tikriti (2014),  Al-Tikriti (2018) and 
Al-doori (2010) showed that albumin reduction affects 
the blood concentration of the compounds transported by 
it. This is a sign of hypoproteinemia because the albumin 
protein is the main protein in the serum proteins of birds.

These data were agree with the findings of Faisal et al. 
(2008) in his study of some of the blood biochemical char-
acteristics of Japanese quail selected for high bodybuilder, a 
low-body weight line and a control line. The results did not 
agree with  Al-doori (2010) in his study on the Japanese 
quail bird, where it was found that the albumin level in the 
selected line of high and low body weight and line of con-
trol 153.12 and 142.75 and 143.37 grams / 100 ml serum, 
respectively. they did not agree with the results obtained by 
Al-Sheikhly (2011) in his study on some physiological and 
biochemical parameters in blood of Japanese quail bird.

The ratio of standard deviations and covariance factor was 
low in the fourth generation at 0.10 and 5.34%, respective-
ly. This gives an indication that the selection worked on 
homogeneity of the herd and that the obtained from the 
selection would be few if selected with the same intensity 
(Falconer and Mackay, 1996). This means that the selec-
tion decreases the genetic variability and the rate of return 
when these alleles approach fixation due to the stabiliza-
tion of all desired isolated alleles.

Globulin
Table (2) shows the levels of globulin for four generations. 
The results of the study showed that the first generation 
was superior to the second and fourth generations in the 
level of globulin, while the differences were insignificant 
between first and the third generation. The results also 
showed no significant differences between the second and 
third generations. The level of globulin was 2.22, 1.99, 1.97 
and 1.79 g / 100 ml in serum, respectively.

The increase in the level of globulin’s in the blood gives an 
indication of the increase in the antibodies in the blood of 
birds selected for low body weight because of an inverse re-
lationship between egg production and high level of glob-
ulins as the production of eggs in the line of the selected 
body weight was lower than the line selected for high body 
weight. Therefore, the globulin’s moved to the ovaries to 
enter the egg formation. These data were agree with the 
results of the study, Faisal et al. (2008), El-Hommosany 
(2008), Al-Tikriti (2014) and Agina et al. (2017) in their
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Table 1: Cholesterol and Glucose andTotal protein and albumin, standard deviation and covariance factor of japanaese 
quail bird
Covariance factor % Standard deviation ± Mean Generation Parameter 
11.20 26.12 221.32 a first Cholesterol
8.21 17.52 205.27 b second
8.78 16.12 187.29 c third
8.81 15.69 179.54 d fourth
12.00 25.55 241.87 a first Glucose
11.02 22.85 218.51 b second
12.48 24.89 213.00 c third
18.58 32.69 194.95 d fourth
9.85 0.49 4.54 a first Total protein
9.25 0.33 4.16 b second
9.95 0.37 3.86 b third
8.76 0.32 3.59 c fourth
9.57 0.14 2.32 a first albumin
7.12 0.13 2.17 b second
9.69 0.12 1.89 c third
9.74 0.15 1.80 d fourth

* Meanings within the column with different letters that differ significantly from each other (P <0.05)

study on some biochemical blood parameters in Japanese 
quail birds.

These results were not agree with the findings of both 
Deka, Borah (2008) and Saber (2018) in their study on 
some of the blood biochemical properties of the Japanese 
quail and reached 2.97 and 1.21 g / 100 ml blood levels, re-
spectively. Table (2) shows that the covariance factor in the 
control line was high in the first generation 15.45%, in the 
fourth generation it decreased to 9.49% and the standard 
deviations were high in the first generation 0.37 and lower 
in the fourth generation 0.18. The results showed that the 
standard deviations and the covariance factor in the se-
lected line for high body weight in the fourth generation 
were 0.13 and 8.32% lower than the rest of the generation’s 
because of the selection lead to heterogeneity of the herd.

Albumins: Globulins Ratio
 The results illustrated in Table (2) showed significant dif-
ferences between the generations of the study regardless 
of the effect of the treatment on the parameter albumins: 
globulins ratio. The first and second generations were sig-
nificantly higher than the third and fourth generation, 1.05, 
1.09, 0.95 and 1.01 for the four generations. respectively.
The high albumins: globulins ratio indicate that they can 
be used as a genetic guide for early selection. The increase 
in their percentage indicates the increase in albumin, which 
gives an initial indication about the increase in egg pro-
duction, while its low percentage gives a sign or indication 
of a large immune response and resistance. These results 
were agreement with the findings of El-Samra et al. (2000) 

and Al-Tikriti (2014) in their study of Japanese bird quail. 
It also agreed with the results obtained by Bahnas et al. 
(2009). The results showed that the selected lines of body 
weight were significantly higher than the control group for 
the trait albumins: globulins ratio.

Table (2) illustrated that the standard deviations and co-
variance factor in all different genotypes were low in the 
fourth generation compared to the first three generations. 
This gives an indication that the selection worked on ho-
mogeneity of the herd and the yield obtained would be 
minimal if they are selected by same intensity. 

Uric Acid
It is noted from the data present in Table (2) that there are 
significant differences in the serum uric acid concentration 
as the first generation was superior of this parameter and 
reached 4.14 mg / 100 ml in serum over the other three 
generations, which were 3.93, 3.81 and 3. 53 mg / 100 ml 
in serum for the second, third and fourth generation, re-
spectively.

The difference in concentration of uric acid between the 
genotypes is due to variation in the metabolic rate. There-
fore, the concentration of uric acid is genetically positive-
ly correlated with the total protein. The levels of uric acid 
in the plasma of birds laying eggs are much lower than 
in non- egg laying birds, because most serum proteins are 
transferred to the egg to form egg proteins and egg yolks.
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Table 2: The Globulin and Albumin: globulin ratio  and Uric acid (gram / 100 ml serum), the standard deviations and 
the covariance factor of the Japanese quail bird
Covariance factor Standard deviations Mean Generation Parameter 
13.06 0.31 2.22 a first Globulin 
12.64 0.28 1.99 b second
13.15 0.28 1.97a b third
7.75 0.14 1.79 c fourth
17.54 0.21 1.05 a first Albumin: globulin 

ratio15.32 0.15 1.09 a second
13.10 0.14 0.95 b third
11.14 0.11 1.01 b fourth
7.62 0.26 4.14 a first Uric acid
6.29 0.29 3.93 b second
6.44 0.20 3.81 c third
10.14 0.35 3.53 d fourth

* Meanings within the column with different letters that differ significantly from each other (P <0.05)

A significant proportion of these proteins in non-egg-lay-
ing birds will be break down and released in the form of 
Uric acid is the main compound of metabolites of proteins 
in birds (Al-Sudanee et al., 2012). These results were not 
agreed with Saber (2018), which concludes that the level 
of uric acid in the blood of Japanese bird quail was 5.27 mg 
/ 100 ml blood.
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