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Quail popularly known as 'Rater' is a table delicac;~ since olden 
times. It is also veryusaful for laboratory research. Of late a few species 
have been domesticated of which Japanese quail (Coturnix coturnix 
japonica) is popular. This spzaies is used as an experimental bird in 
the field of medical, n:.~tritional and biochemical research. It is more 
meaningful to assess the bioshamca! changes also along with the 
nutritional study, for healthy q:~ails. Very limited vdork has been under-
taken in this direction. Therefore the present work <,ivas carried out to 
investigate whether the protein and;'or energy levels in the diet influence 
the biochemical parameters of quai ls. 

11/1 aterials and fVle~hods 

Three hundred and twenty-four quail chicks of seven days of 
age were selected for the experiment. The chicks were divided into 
nine treatment groups of 36 each. Each group was replicated six times 
with six quail chicks each. Alf tl~e chicks were wing banded and housed 
in identical cages of 30 x 25 x 30 cm providing 750 cm" floor area in 
each cage. Feeders and waterers were provided inside the cages. The 
experiment was replicated thrice. Three levels of protein viz., 22, 24 and 
2G per cent and three levels of metabolizable energy 2700, 2900 and 
3100 KCalikg diet were employed in a factorial arrangement. The feed 
was analysed for protein and energy. The allotment of quail chicks to 
different treatment groups as wel I as to different cages wore made at random. 
Feed and water were provided ad lib. The routine managemental practices 
were fol lowed throughout the experimental period. At the end of fifth 
and sixth week of age two quails from each replicate, making 
a total of 12 per treatment were slaughtered. At the time of Killing blood 

~—`~ was collected for estimation of serum protein, serum lipid and haemo-
globin levels. Modified biuret method (Inchiosa, 1964) was employed 

;, for the determination of total serum protein and the total serum lipid 
=,~ was estimated as described by Josyln (1970). The haemoglobin esti-

,f 
mation was done as per the procedure described by Benjamin (1979) 

* Part of the Pfi.D. thesis submitted to the Kerala Agricultural University by the 

author in 1937. 
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by using haemoglobinometer. Ethylene diamine tetra acetate (EDTA) vas 
used as the anticoagulant. During the slaughter of quails, Inver from 
quails ~Nas collected, marked and sealed in polyethylene bags and stored 
in deep freezer for subsequent estimation of protein. and lipid contents. 
The fiver samples were thawed, dried and finely ground before analysis. 
Estimation of protein and lipid of the liver samples were made, employing 
the procedure described in A.O.A.0 (1970). Data collected were sub-
jected to statistical analysis (Snadecor and Cochran, 1967). 

Results and Discussion 

The mean liver protein estimated in quails fed different levels 
of protein and energy presented in table I indicated an overall mean value 
of 60.9 at fifth week and 59.3 per cent at sixth weak of age. 'The 
statistical analysis of the data revealed that the liver protein was influen-
ced (P <0.01) by protein levels in the diet rather than energy levels 
and interaction is absent. Further analysis revealed that as protein level 
in the diet increased th9re is a significant increase (P <0.01) in the 
liver protein. The statistical analysis of the data on sixth week per cent 
liver protein values also depicted the ssma trend. 

The mean liver lipid of quails at fifth and sixth week .of age 
presented in table I revealed a mean value of 15.46 for fifth vveek and 
15.29 per cent for sixth 4voelc of age. Comparing the effect due to die—
tary treatments it was observed t1^iat 9nergy 19vels in the dief significantly 
(P<0.01) influenced the liver lipid concentration. The statistical analysis 
of the data revealed that the liver lipid concentration significantly 
(P<0.01) increased as dietary energy levels increased. However, levels 
of protein or interaction effect ware statistically not significant. A mean 
liver lipid content of approximately 25 per cent vas observed by Yoshi-
zana Maeda et al. (1986) at second and fourth weeks of age in both 
sexes Lvith 18 per cent protein and 3132 KCaI ME/kg diet. Maximum 
fat in liver was found with 27 per cent protein at 2800 KCaI MEIkg diet 
compared to 25 or 23 per cent protein at the same energy level (Anon, 
19~?6). Tha mean serum protein, lipid and haemoglobin values are ~ pre-
sented in table 11. Analysis of the values obtained for different dietary 
treatments at both ages showed that, the serum protein and haemoglobin 
levels were not influenced by dietary treatments. Whereas the serum 
lipid ~~ias significantly influenced by the energy levels employed in the 
dietary treatments, effect being a progressive increase as the - dietary 
energy levels increased. 

The mean serum protein estimated at fifth and sixth weeks of 
age presented a mean value of 5.78 and 5.82 per cent respectively which is 
in agrEement with those reported by Atwal et al. (1964). The mean 
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Table t 
Mean liver protein and lipid on dry matter basis, of quails fed varying 

levels of protein and energy 

Protein (%)  Liver protein (%) Liver lipid (%)  
energy Fifitti weak Sixth week Fifth week Sixth week 
(Kcal MEf kg) 
levels in the diet 

22:2700 57.06 54.37 12.44 12.52rt 
22:2900 58.04 54.12A 14.29 14' 19~ 
22:3100 57.57 54.49 17'73° 17.32E 
24:2700 60.41 }~ 59.49'' 13.GOb 13.34' 
24:2900 61.36~> 60.16' 15.43' 15.53c1
24:3100 61.78'~~ 60.30'' 18.08 17.15 
26:2700 63.34~~1 62.70 13.38v 13.58' 
26:2900 63.52ci1 63.69~<' 16.01 ~' 16.02= 
26:3100 64.71 ~; 64.47 1 18.23° 18.01 

Mean 60.86 59.31 15.46 15.29 

Values bearing the same superscripts do not differ significantly (P~0.0', ) 

Table I E 
Mean serum protein, lipid and haemoglobin of quails fed varying levels of 

protein and energy 

Protein (%) 
energy 
(Kcal ME/kg) 
levels in tl~e 
diet 

Serum protein 
(9%) 

Serum lipid (g~) Haemoglobin 
(9%) 

Fifth 
week 

Sixth 
week 

Fifth 
week 

Sixth 
week 

Fifth Sixth 
weak week 

22:2700 5.73 5.79 1.42a 1.36a 9.63 9.65 
22:2900 5.67 5.64 1.94 1.85 9.58 9.68 
22:31.00 5.73 5.62 2.75' 2.44~f 9.67 9.65 
24:2700 5.84 5.87 2.09 2.07 9.G2 9.65 
24:2900 5.70 5.69 2.2$~l 2.33i1e 9.63 9.65 
24:3100 5.75 5.68 2.86}1 2.71 ~ 9.67 9.75 
26:2700 5.82 6.02 2.34 2.26a 9.65 9.70 
26:2900 5.97 6.04 2.54E 2.51 ~ 9.70 9.73 
26:3100 5.81 6.02 2.98 2.9511 9.73 9.75 

. Mean 5.78 5.82 2.36 2.28 9.65 9.70 

Values bearing the same superscript do not differ significantly (P~0.01) 
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serum lipid estimated at fifth and sixth weeks of age was 2.36 and 
2.28 g per cent respectively. Plasma lipid increased with increase in 
protein levels in the diet (Anon., 1986). The present result agrees with 

the above author. Nirrnalan and Geroge (1972) observed a mean total 
lipid value of 1.80 and 1.97 gJ100 ml for male and female whole blood 
respectively. 

The mean haemoglobin values estimated at fifth and sixth 
weeks of age were 9.65 and 9.70 g per cent respectively. The values 
obtained in the present study is in agreement with D©shmukh and 
Suryawanshi (i 982) and Atwai et al. (1964). 

All the data recorded for biochemical observations were within 
the normal range for healthy quails. 

Summary 

Three levels of protein (22, 24 and 26 per cent) and three 
levels of metabolizable energy (2700, 2900 and 3100 KCaI/kg 
diet) were tested in nine groups of quails from 2 to 6 weeks of age. 
in a factorial arrangement. At fifth and sixth weeps of age randomly 
selected quails were slaughtered and serum protein, serum lipid, haemo-
globin, liver lipid and liver protein levels ~niere estimated. It was obser-
ved that liver protein progressively increased with increase in protein 
content of the diet and liver lipid increased with increase in .energy levels 
in the diet at both fifth and sixth weeks of ago of quails. Serum protein 
also increased with increase in protein content in the ration and the 
mean serum lipid values were significantly (P <0.01) highest at highest 
energy levels in the diet at both ages. The mean haemoglobin values 
at fiifth and sixth weeks of age were not influenced by the dietary 
treatments. 
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