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Abstract 
It was study the feed conversion efficiency in Japanese quail using energy and protein balances during the peak 
period of laying. The quails were given a diet with 20% crude protein and 2880 ME kcal/kg feed. The feed was 
given ad libitum. The environmental temperature was 250C (neutral thermal zone). The energy and protein balances 
were studied for three weeks. It was monitored the fallowing parameters: feed intake, excreted waste, body weight 
evolution, egg production. Feed, excreta and samples of egg and meat were analyzed according to Weende scheme. 
On the basis of digestibility and comparative slaughtering, were determined the energy and protein requirements for 
maintenance and for protein and fat retention mathematical assisted. The daily feed intake was 361 KJ gross energy and 
5.32 g crude protein. The energy and protein requirements for maintenance were 648 KJ/kg0.75 and 6.2 g/ kg0.75. The 
efficiency of metabolisable energy utilisation on egg production was 26.6% and for corporal synthesis 5.5%. The obtained 
results will be used to develop a mathematical model for energy and protein retention in Japanese laying quail. 
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1. Introduction 
 
The energy and protein requirements as well as 
the efficiency of feed utilisation are still poorly 
documented, especially for quails. Generally, the 
energy and protein requirement for this category 
of poultry were considered to be similar to those 
farm poultry, especially hens [1]. The 
characteristics of the Japanese quail according to  
Maeda [2] show, however, that it produces egg 
mass about 20 times its own weight, while a good 
layer hen produce only about 12 times its own 
weight in egg mass. Moreover, the quail egg has 
4.3% less fat and 5% more protein than the hen 
egg [3]. 
On this work it has pursued feed conversion 
efficiency in Japanese quail egg production 
mathematical assisted. 
 
 

                                                 
 * Corresponding author: Monica Pârvu 

2. Materials and methods 
 
The study was performed on 120 quails aged 17 
weeks. Experimental period was three weeks, 
when were performed the digestibility 
experiments. The quails were given a diet with 
22% crude protein and 2880 ME kcal/kg feed. 
The feed was given ad libitum. The environmental 
temperature was 250C (neutral thermal zone). The 
humidity was 77%. Light program was 16 hours. 
It was monitored the fallowing parameters: feed 
intake, excreted waste, egg mass production, body 
weight evolution, energy and protein balance. 
The feed intake and egg mass production were 
recorded daily. Body weight evolution was 
determined at the beginning and end of the 
experiment.  
Feed, excreta and samples of egg and meat were 
analyzed according to Weende scheme. Crude 
protein was determined by Tecator – Kyeltec 
Auto Analyze. Ether extract was determinated by 
Soxtec System HT.  Starch was analyzed with the 
polarimetric method and sugar with the Bertrand's 
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method. Urinary nitrogen was measured with the 
Terpstra method, which gave the possibility to 
determine the digestible crude protein (DCP), the 
protein retained (RP) and the deaminated protein 
(DP). 
The digestible energy and protein were determined 
by the digestibility experiments, when there 
recorded ingesta and excreta.  
Based on the deaminated protein we have 
calculated the corrected metabolisable energy 
(MEc), using the formula proposed by the 
Whittemore adapted for poultry by Burlacu: MEc = 
DE-[5.85DP+4.9(DP-Pm)+6.8(BFM-0.1)+1.4S], 
where: DE is digestible energy, DP is the 
deaminated protein, Pm is the net amount of protein 
required for maintenance, BFM is the bacterial 
fermentable matter, S is the dietary sugar [4].  
Energy-protein balance was calculated on the 
basis of comparative slaughter made at the 
beginning and end of the experiment. 
The data were ANOVA statistically processed. 
 
3. Results and discussion 
 
The ingesta of daily feed, gross energy and crude 
protein were shown in Table 1.  
 

Tabel 1. Ingesta of feed, gross energy and crude 
protein 

Specification  

Feed intake, g /day 26.6 
Gross energy, KJ/day 361 
Crude protein, g/day 5.32 

 
The daily feed intake was 26.6 g, ingesta of gross 
energy was 321 KJ/day and crude protein 5.32 
g/day. The results were corresponded with the 
literature, which indicates that the medium intake 
is 25 g, value that ensures the maintenance and 
production requirements [5]. 
The data concerning the digestibility coefficients 
are present in Table 2.  
 

Table 2. Digestibility coefficients of nutrients and 
energy (%) 

Specification % 

Digestible organic substance 82.3 
Digestible Crude Protein (DCP) 92.9 
Digestible fat 83.8 
Digestible cellulose 11.8 
Digestible energy (DE) 89.4 

The values obtained are 82.3 % for digestible 
organic substance, 92.9% for apparent digestible 
crude protein, 83.8% for digestible cellulose and 
89.4% for digestible energy. The results are 
similar to those observed in laying hens.  
The Table 3 are presented data on energy and 
protein balance.  

 
Table 3. Energy and protein balance 

Energy balance KJ/kg0.7

5  
Gross energy (GE) 1664 
Digestible energy (DE) 1370 
Corrected metabolisable energy 
(cME) 

955 

Energy for maintenance (Em) 648 
Energy  for production (EP) 307 
Energy retained in egg (EE) 254 
Energy retained in body (ER) 53 
EE/EMc, % 26.6 
ER/EMp, % 5.5 
Protein balance g/ kg0.75 
Crude protein (CP) 35 
Digestible crude protein (DCP) 32.5 
Protein for maintenance (Pm) 6.2 
Accessible protein (AP) 26.3 
Protein retained in egg (PE) 8.3 
Protein retained in body (PB)  18 
PE/AP, % 31.6 

   
The corrected metabolisable energy was 955 KJ/ 
kg0.75, energy requirement for maintenance 648 
KJ/ kg0.75 and energy for production 307 KJ/ kg0.75. 
The energy retained in eggs was 254 KJ/ kg0.75 and 
energy retained in body 53 KJ/ kg0.75. 
The efficiency of metabolism of gross energy was 
57.4% and of digestible energy 70%. At the laying 
hens were obtained values of 72-73 for gross 
energy and 76-79% for digestible energy [6,7].   
The efficiency of metabolisable energy utilisation on 
egg production was 26.6%, and for corporal 
synthesis 5.5%. 
Concerning the protein balance, the protein 
requirement for maintenance 6.2 g/kg0.75, accessible 
protein 26.3 g/kg0.75, protein retained in eggs 8.3 
g/kg0.75 and protein retained in body 18 g/kg0.75.  
The efficiency of accessible protein on protein 
retained in eggs was 31.6%. 
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4. Conclusions 
 
At the quails in peak laying period the corrected 
metabolisable energy was 955 KJ/ kg0.75, with a 
efficiency of metabolism of 57.4 % for gross 
energy and 70% for digestible energy. 
The efficiency of metabolisable energy utilisation on 
egg production was 26.6%.  
The efficiency of accessible protein on protein 
retained in eggs was 31.6%.  
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