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Abstract— Quail has great prospects for sustainable development of the economy of poultry industries in Bangladesh as well as a 
standard model of laboratory bird. Biocemical componants of blood have intimate relationship with reproduction and normal health 
condition of birds. As a model laboratory birds, it is crucially important to know the biochemical paramenters for the researchers to identify 
the healthy quail. The current research was designed to investigate the biochemical profile of Japanese quail (Coturnix coturnix japonica) 
at pre-laying (35 days), laying (65 days) and post-laying (270 days) stages which was carried out at the Department of Anatomy and 
Histology, Bangladesh Agricultural University, Mymensingh. The collected experimental quails were apparently good health and devoid of 
any external deformities. The quails were divided into three (3) categories: pre-laying, laying and post-laying stage having 10 quails in each 
group. The blood was collected for biochemical studies. Then biochemical tests such as, blood glucose (mg/dl), cholesterol (mg/dl), total 
protein (mg/dl) and calcium level (mg/dl) were estimated for further study. The UV-visible Spectrophotometer was used to determine the 
biochemical profile. The laboratory findings revealed that the serum glucose level was higher in young pre-laying stage (p<0.01) which was 
gradually decreased at increased age. The increased serum calcium level was found at laying stage. The calcium level was lower in pre-
laying stage than post-laying stage. The serum cholesterol and total protein were significantly (p<0.05) higher at post-laying stage. The 
present research indicates that the biochemical parameters have direct relationship with the different stages of production in Japanese 
quail as well as the information also will be a asset for the researchers in this realm.  

Index Terms— Biochemical profile, Japanese quail, Productive stage 

——————————      —————————— 

1 INTRODUCTION                                                                     

HE poultry industry in Bangladesh is developing rapidly 
due to fulfil the increasing demand of protein supplement 
to the people. At present, there are about 0.15 million 

poultry farmers and 6 million livelihoods directly depend on 
poultry industry [1]. In recent years, the Japanese quail gets 
more popularity among the poultry farmers due to its high 
production, mostly eggs which are the vehicle of procreation 
and reasoning for breeders’ interest. On the other hand, the 
total egg production in quails is ten times higher than female’s 
body weight, whereas in chicken such a relation is reached 
only by the production gathered from 12 months [2]. Quails 
possess an excellent diseases resistance capacity and wide 
range of adaptability in adverse condition than those of chick-
en which make it more economical viability in farming [3]. In 
near future, it may be an important segments in expanding the 
poultry industry in Bangladesh. 
 

For the development of this sectors, basic research and pro-
filing of biochemical parameters are essential. Because the 
blood biochemical analysis is a valuable tool for evaluating the 
health of animal and helps both in diagnosis and clinical mon-
itoring of disease [4]. The biochemical parameters also varies 
in different stages of production.  

 

Recently, the biochemical profiling has been used in several 
species of domestic livestock to monitor herd health and to 
detect production level but this practice is uncommon in poul-
try industry of Bangladesh. The reason behind this scenario is 
the lack of suitable reference range for most of the parameters 
which have been tested on specific individual parameters. And, 
the biochemical profiling at pre-laying, laying and post-laying 
stages not yet done before in Japanese quail in Bangladesh. 
Concerning this situation, the present study was undertaken to 
evaluate the serum biochemical profile of Japanese quails at 
different stages of production. 

2 METHODOLOGY 
The experimental quails (Coturnix coturnix japonica) were col-
lected from M. A. Hatchery and Quail Farm in Netrokona dis-
trict having apparently good health and devoid of any exter-
nal deformities. The quail was reared in intensive farming 
under close supervision of veterinarian. The age and health 
condition of the quails were determined by farm record books 
and farm manager and verified by veterinarian. Total thirty 
(30) quails at different ages were used to perform this re-
search. Ten (10) quails were in each group. The groups were 
selected based on age and laying stage of quails which were 
pre-laying (35 days) stage, laying (65 days) stage and post-
laying (270 days) stage. 
 

The healthy quails were killed by transecting the jugular 
vein for collecting the blood samples. The blood samples 
(without anti-coagulant) for biochemical analysis were al-
lowed to clot and serum was separated within 2 h of collection 
after centrifugation at 5000 rpm for 15 min in a centrifuge ma-
chine in the laboratory. The clear plasma samples were care-
fully drawn and transferred to epindorf tubes and stored at -
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20°c in the deep freezer until the time of biochemical analysis.  
 
Then biochemical tests such as, blood glucose (mg/dl), cho-

lesterol (mg/dl), total protein (mg/dl) and calcium level 
(mg/dl) were estimated for further study. The UV-visible 
Spectrophotometer was used to determine the biochemical 
profile. The glucose was determined by the glucose oxidase 
reaction method, whereas the cholesterol was determined en-
zymatically and included the free and esterified forms. The 
total protein were determined with biuret and bromocresol 
green reagents respectively. The calcium level was estimated 
based upon a colour product formed when calcium reacts with 
o-cresolphthalein complexone in an alkaline medium. The 
data were analysed using Statistical Package for the Social 
Sciences (SPSS® version 21) software. 

3 RESULTS 
The blood biochemical profile of Japanese Quails were esti-
mated at different stages of growth and production. The result 
of biochemical estimation was given in figure 1, 2, 3 & 4. 
 
3.1 Serum Glucose 
The serum glucose level at pre-laying (35 days) stage was sig-
nificant difference (p<0.05) with other groups of different ages. 
The observed serum glucose level was highest on pre-laying 
(35 days) stage (223.27 ± 2.735 mg/dl) and the content de-
creased with age. The observed value were 214.02 ± 2.367 
mg/dl and 205.47 ± 3.040 mg/dl at laying (65 days) and post-
laying (270 days) stages respectively. The change in the glu-
cose level with respect to the age was given in figure 1. Analy-
sis of variance of the results revealed that the differences in the 
changes of serum glucose level in Japanese quails among their 
different age group was highly significant (p<0.01) (Figure 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.2 Serum Calcium 
The serum calcium level in the present investigation increased 
significantly at laying (65 days) stage. The value at pre-laying 
(35 days) stage was 10.62 ± 0.334 mg/dl which increased to 
12.04 ± 0.476 mg/dl at laying (65 days) stage. The serum cal-

cium level was higher in whole production period. Then it 
decreased to 11.26 ± 0.406 mg/dl at post-laying (270 days) 
stage. The change in the serum calcium level with respect to 
the age was given in figure 2. Analysis of variance of the re-
sults revealed that the differences in the changes of serum cal-
cium level in Japanese quails among their different age group 
was non-significant (p<0.05) (Figure 2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
3.3 Serum Cholesterol 
The serum cholesterol content increased significantly with age 
(p<0.01) in Japanese Quails. At pre-laying (35 days) stage, the 
amount of cholesterol observed was 98.4 ± 1.827 mg/dl and 
the level increased to 106.8 ± 2.069 mg/dl and 120 ± 2.324 
mg/dl at laying (65 days) and post-laying (270 days) stages 
respectively. The change in the cholesterol content with re-
spect to the age was given in figure 3. Analysis of variance of 
the results revealed that the differences in the changes of se-
rum cholesterol level in Japanese quails among their different 
age group was highly significant (p<0.01) (Figure 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3.4 Total Protein 
The total protein content in the serum increased significantly 

 
Fig. 1. Serum glucose level at pre-laying (35 days), laying (65 days) 
and post-laying (270 days) stages in Japanese quail (mean ± SE); 
SE=Standard Error; n= 10 samples per group; ** = Significant at the 
level of (P>0.01); * = Significant at the level of (P>0.05); NS = Non 
significant 
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with age similar to change in the content of the serum choles-
terol. The total protein content at pre-laying (35 days) stage 
was 3.76 ± 0.108 gm/dl and the level increased to 3.84 ± 0.112 
gm/dl and 4.22 ± 0.12 gm/dl at laying (65 days) and post-
laying (270 days) stages respectively. The change in the choles-
terol content with respect to the age was given in figure 4. 
Analysis of variance of the results revealed that the differences 
in the changes of total protein in Japanese quails among their 
different age group was significant (p<0.05) (Figure 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

4 DISCUSSIONS 
4.1 Serum Glucose 
The recent work revealed that the value of serum glucose level 
were 223.27 ± 2.735 mg/dl, 214.02 ± 2.367 mg/dl and 205.47 ± 
3.040 mg/dl at pre-laying (35 days), laying (65 days) and post 
laying (270 days) stages, respectively. Arora and Vatsalya [5]; El-
Deen et al. [6] reported the similar results in case of Japanese 
quail. The reduction of serum glucose level at increasing age was 
also observed by Kalamah [7]. According to Sturkie [8], age and 
state of egg production affect the blood glucose. 
 

4.2 Serum Calcium 
The serum calcium level in the present investigation were 
10.62 ± 0.334 mg/dl, 12.04 ± 0.476 mg/dl and 11.26 ± 0.406 
mg/dl  at pre-laying (35 days), laying (65 days) and post lay-
ing (270 days) stages, respectively. These results have the close 
similarity as described by the Bar et al. [9] and El-Ghalid [10]. 
They also reported that the calcium concentration decreased 
with increasing of age significantly (p<0.01). But the results 
were disagree with finding by El-Sebai et al. [11]. Alm El-Dein 
et al. [12] reported that blood calcium concentration ranged 
from 8.78 to 10.59 mg/dl for Dokki-4. A wide range has been 
reported in Japanese quail for calcium concentration from 7.08 
to 18.51 mg/dl also approve the current results [13], [14]. 

4.3 Serum Calcium 
The current work revealed that the serum cholesterol level 
were 98.4 ± 1.827 mg/dl, 106.8 ± 2.069 mg/dl and 120 ± 2.324 

mg/dl at pre-laying (35 days), laying (65 days) and post laying 
(270 days) stages, respectively. These results have the close 
similarity as described by [15], [10], [13], [14]. They reported 
the cholesterol concentration ranged from 110.77 to 414.18 
mg/dl in Japanese quail. The change in the cholesterol content 
with respect to the age. The present finding is in agreement 
with the findings of Hassan [16]. 
 

4.4 Total Protein 
The current investigation revealed that the total protein con-
tent in the serum were 3.76 ± 0.108 gm/dl, 3.84 ± 0.112 gm/dl 
and 4.22 ± 0.12 gm/dl at pre-laying (35 days), laying (65 days) 
and post laying (270 days) stages, respectively. These results 
in agreement with Poyraz [17]; El-Sebai et al. [11] and El-
Ghalid [10] in Japanese quail. The increased total protein was 
related with increasing age significantly (p<0.05) reported by 
Hassan [16]. 

5. CONCLUSION 
The current research was designed to study of the biochemical 
profile of Japanese quails at pre-laying, laying and post-laying 
stages. The essential techniques were used to determine the 
level of glucose, calcium, cholesterol and total protein changes 
at different stages of age. The serum glucose level was higher 
in young pre-laying stage (p<0.01). The increased serum cal-
cium level was found at laying stage. The serum cholesterol 
and total protein were significantly (p<0.05) higher at post-
laying stage. The changes of biochemical parameters indicate 
that there have significant relationship between the stage of 
production or ages and biochemical parameters in Japanese 
quail. 
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