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Animal Science Researches
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Table 1- Composition of experimental diets of Japanese quails in starter phase (1-10 days)

S5 o 2700 2800 2900

Energy level

Ot g 5 el 24 25 26 24 25 26 24 25 26
Protein level

Shhod ulge

Ingredients (%)

é;:n 43.95 42.00 40.00 45,23 46.43 41.12 48.10 46.83 46.12
Ly allaas 39.65 42.55 45.45 40.47 43.77 46.24 41.54 44.50 47.56
Soybean meal

pS g 12.75 11.68 10.60 9.50 5.50 7.50 4,70 3.00 0.75
Wheat bran

“"’“C’&‘”, 0.30 0.51 0.75 1.45 1.01 1.94 2.28 2.37 2.34
Soybean oil

bl prts 59 111 1.09 107 114 114 1.09 118 116 115
Dicalcium phosphate

= _‘:’L""s 1.12 1.12 1.12 1.11 1.10 1.11 1.10 1.09 1.09
Calcium carbonate

;I-'t 0.35 0.33 0.34 0.33 0.34 0.34 0.34 0.34 0.34
whaeliog Jase 025 025 025 025 025 025 025 025 025
Vitamin premix

. .

e alge Jass 025 025 0.5 025 025 025 025 025 0.5
Mineral premix

‘.":“"m‘ﬂ,‘sd_ 0.15 0.14 0.13 0.15 0.14 0.13 0.15 0.14 0.12
DL-methionine

OB 0 J_' 0.12 0.08 0.04 0.12 0.07 0.03 0.11 0.07 0.03
L-thereonin

o= 100 100 100 100 100 100 100 100 100
Total

ouddi (5 a8 03Il (sako ol g0
Calculated nutrient analysis (%)

el galie L (555
Metabolizable energy 2700 2700 2700 2800 2800 2800 2900 2900 2900
(Kcal/Kg)

Pl oo 24 25 26 24 25 26 24 25 26
Crude protein (%)

P "‘5 4.33 4.34 4.35 4.12 3.96 4.14 3.82 3.79 3.74
Crude fiber (%)

‘L'“E. 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Calcium (%)

i

Available phosphorus 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
(%)

fate 0.16 0.15 0.16 0.15 0.15 0.15 0.15 0.16 0.16
Sodium (%)

Qf;j_"_ 1.66 1.74 1.82 1.66 1.74 1.82 1.66 1.74 1.82
Arginine (%)

"J’J 1.31 1.38 1.45 1.31 1.39 1.45 1.32 1.39 1.46
Lysine (%)

"“’M . 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Methionine (%)

Methionine + Cysteine 0.88 0.89 0.91 0.88 0.89 0.91 0.88 0.89 0.90
(%)

OB HA 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
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Threonine (%)

Olsie s
Tryptophan (%) 0.30 0.32 0.33 0.30 0.31 0.33 0.30 0.31 0.32
llall s aal s ar -+ D3 faling lall G aalg Veee s A Gaalis g Al s aal g You e el Sueling Jao a S LS 5.

pSike Vo s By gualing a S e 0n v+ Ba Gaaling 0 S e VY- B sl g a Sslie 40+ Ka Gaali g p S lae Ve -+ B sl
S e Slie You oo Bio elis g a S e Vio By Gaslin g o Sl 00+ B Gasling o Sslae Vor Bs Gl

Voo a Sle 0 tiue a Slie 0t igas a Slie 00t oAl a S e You o s (3Se 0 S le0v i el Sune JuSo a SHLS 58 Y
gl o SLe

1. Each kilogram vitamin premix contained: Vitamin A 3500000 IU; Vitamin D3 1000000 1U; Vitamin E 9000 1U; Vitamin K3 1000
mg; Vitamin B1 900 mg; Vitamin B2 3300 mg; Vitamin B3 5000 mg; Vitamin Bs 15000 mg; Vitamin Bs 150 mg; Vitamin Bg 500

mg; Vitamin B2 7.5 mg; Choline 250000 mg.
2. Each kilogram mineral premix contained: Manganese 50000 mg; Iron 25000 mg; Zinc 5000 mg: Copper 500 mg: lodine 500 mg:

Selenium 100 mg.
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Table 2- Effect of different levels of energy and protein on feed intake, weight gain and feed conversion ratio
(FCR) of Japanese quails in starter phase

Jaldie ol yil
Interaction effects
S5 o % O g g qeloss Shsd b yae 0d8 ol Shsd el oo
Energy level Protein level Feed intake (gr) Weight gain (gr) FCR (gr/gr)
2700 24 83.18 38.16° 2.18%
2700 25 83.27 34.242 2.44%
2700 26 85.30 37.842 2.27%
2800 24 7221 26.91° 2.662
2800 25 84.48 33.752 2.51%
2800 26 75.53 35.132 2.14%
2900 24 76.36 35.86° 2.14%
2900 25 74.92 36.61° 2.04°
2900 26 78.46 34.532 2.29%
SEM 4.42 1.45 0.129
P-value 0.485 0.002 0.036
skl &l il
Main effects
$3 lows
Energy level
2700 83.92 36.752 2.29%
2800 77.40 31.93° 2.442
2900 76.58 35.672 2.15°
SEM 2.55 0.837 0.075
P-value 0.098 0.0006 0.038
Ry
Protein level
24 77.25 33.64 2.32
25 80.89 34.87 2.33
26 79.76 35.83 2.23
SEM 2.55 0.837 0.075
P-value 0.592 0.193 0.596

(P<e/v0) aiieua KouSs b (g lo sme AR (sl o siw 5o 5o oliie e b sla il

a5 Silie o luilicul slad = SEM

Means with different superscripts in each column differ significantly (P<0.05).

SEM = means standard error
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Table 3- Effects of different levels of energy and protein on relative weight of Japanese quails carcass component
in starter phase

Juliie &l il
Interaction effects
508 s X i g 5 o sy . ol s
Energy level Protein level Carcass Breast Thigh Liver
2700 24 43.982 16.82 11.552 2.96
2700 25 45.032 15.95 12.002 291
2700 26 42.59% 15.47 11.18% 2.39
2800 24 37.84° 13.14 9.70° 2.72
2800 25 46.082 16.33 11.842 2.95
2800 26 43.13% 14.42 11.83¢2 2.96
2900 24 43.732 15.67 11.062 3.02
2900 25 43.702 14.99 11.562 3.12
2900 26 42.10% 14.61 11.24® 2.90
SEM 1.20 0.732 0.355 0.154
P-value 0.007 0.058 0.0098 0.137
sl sl il
Main effects
$554 o
Energy level
2700 43.86 16.08 11.58 2.76
2800 42.35 14.63 11.12 2.87
2900 43.17 15.09 11.29 3.02
SEM 0.695 0.423 0.205 0.089
P-value 0.292 0.056 0.272 0.144
g g lo
Protein level
24 41.85° 15.21 10.77° 2.90
25 44,932 15.76 11.80? 2.99
26 42.60% 14.83 11.428 2.75
SEM 0.695 0.423 0.205 0.089
P-value 0.008 0.311 0.0038 0.163

(P<e/0) witeun S L (golotae IR (51ols G sien 5o s oslite Bgsa b slaSike

LagySilas o lslicul stz = SEM

Means with different superscripts in each column differ significantly (P<0.05).

SEM = means standard error
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Table 4- Effects of different levels of energy and protein on e

G2posh (i
nergy intake, energy efficiency ratio (EER), protein

intake and protein efficiency ratio (PER) of Japanese quails in starter phase

Jaldis o jif
Interaction effects
S5 glows x e Sras s50 Oladdly coeds (S peme (i g Oloaily S
Energy level Protein level Energy intake s Protein intake Ot g
(keal) EER (gr/kcal) (an) PER (gr/gr)
2700 24 224.59 17.01 19.97 1.76
2700 25 224.84 15.29 20.82 1.60
2700 26 230.30 16.66 22.18 1.66
2800 24 202.20 13.82 17.33 171
2800 25 236.53 14.30 2112 1.65
2800 26 211.47 16.75 19.64 1.85
2900 24 221.44 16.32 18.32 1.97
2900 25 217.26 16.91 18.73 1.96
2900 26 227.54 15.30 20.40 1.70
SEM 12.36 0.857 1.10 0.098
P-value 0.480 0.068 0.482 0.073
skl ol i
Main effects
SI plas
Energy level
2700 226.58 16.32 20.99 1.67°
2800 216.73 14.96 19.36 1.74%
2900 222.08 16.18 19.15 1.882
SEM 7.13 0.495 0.635 0.056
P-value 0.624 0.116 0.095 0.040
S 9 lows
Protein level
24 216.08 15.72 18.54° 1.76
25 226.21 15.50 20.22® 181
26 223.10 16.24 20.742 1.73
SEM 7.13 0.495 0.635 0.056
P-value 0.593 0.563 0.049 0.419

(P</v0) sieas S U s

ol oire SRS (sl ¢ s 5 o oglite goa b slagSile
laoSilie o,lslinl glha = SEM

Means with different superscripts in each column differ significantly (P<0.05).

SEM = means standard error
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Table 5- Effects of different levels of energy and protein on carcass chemical compositions of Japanese quails in
starter phase

Jalie el jal
Interaction effects
S5 o x O35 9 52 (el wi¥ 2 kY (g Y Cugb,
Energy level Protein level Carcass fat (%) Carcass protein Carcass moisture
(%) (%)
2700 24 2.25 22.99 73.41
2700 25 2.29 23.47 74.73
2700 26 2.15 21.70 74.84
2800 24 2.10 21.10 72.48
2800 25 2.13 21.78 74.30
2800 26 234 22.30 74.15
2900 24 2.23 21.27 73.18
2900 25 222 20.11 74.09
2900 26 222 20.73 74.57
SEM 0.126 0.813 0.626
P-value 0.622 0.373 0.965
ot sl il
Main effects
SI o

Energy level
2700 2.23 22,722 74.32
2800 2.19 21.73%® 73.64
2900 222 20.70° 73.94
SEM 0.072 0.469 0.361
P-value 0.912 0.024 0.418

oS gl

Protein level
24 2.19 21.78 73.02°
25 221 21.79 74378
26 2.23 21.58 74,522
SEM 0.072 0.469 0.361
P-value 0.934 0.936 0.010

(P<+/+0) aiieua Kaass b (5 la Sme SIBAS (5l Hla & gieu ya Ho & gldie g ya b slaaSilie
Loy Sibie ol slba = SEM

Means with different superscripts in each column differ significantly (P<0.05).
SEM = means standard error
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Introduction: Determination of optimum level of energy and protein requirements for Japanese
quail in different periods (starter, grower and finisher) improves the growth performance and
economic efficiency. This study was conducted to investigate the effect of different levels of dietary
energy and protein on energy and protein efficiency, carcass characteristics and performance of
Japanese quail during starter period.

Materials and method: Experiment was performed by 450 one-day-old quail chicks based on a
completely randomized design in a 3 x 3 factorial arrangement with 5 replicates and 10 chicks per
replicate. Experimental diets containing 3 levels of energy (2700, 2800 and 2900 kcal/kg) and 3
levels of protein (24, 25 and 26 %). Before the formulation of diets, the chemical composition of
feed ingredients were determined by Near Infrared Spectroscopy (NIR). Experimental diets were
formulate based on corn-soybean meal using the WUFFDA software for the starter period (1 to 10
days). At the end of experiment (10 d), a bird was randomly selected and slaughtered to evaluate
carcass characteristics.

Results and discussion: Feed intake was not affected by dietary energy or protein levels (P>0.05),
although energy levels of 2800 and 2900 kcal/kg reduced the feed intake numerically (P = 0.098).
In addition, there was no interaction between dietary energy and protein levels for feed intake
(P>0.05). Increasing the dietary protein level had no effect on weight gain and feed conversion ratio
(P>0.05), but the dietary energy level affected the both weight gain and feed conversion ratio
(P<0.05). The highest energy level (2900 kcal/kg) caused the decreased feed conversion ratio while
having no effect on weight gain compared to the lowest energy level (2700 kcal/kg), whereas
consumption of 2800 kcal/kg decreased the weight gain as compared to the lowest and highest
energy levels (P<0.05). Moreover, there was a significant interaction between the energy and
protein for the weight gain and feed conversion ratio (P<0.05). At lowest and highest energy levels,
the increase in protein level did not affect the body weight gain, but in the medium energy level, a
decrease in protein level to 24% led to body weight reduction. Furthermore, the increase of protein
level at lowest and medium energy levels did not effect the feed conversion ratio, but at highest
energy level, increasing protein to 25% decreased the feed conversion ratio (P<0.05). The different
levels of dietary protein (24 to 26%) had not significant effect on the performance traits (feed
intake, weight gain and feed conversion ratio) (P>0.05). The energy level had a significant effect on
weight gain and feed conversion ratio (P<0.05), so that chicks fed with 2700 and 2900 kcal/kg
energy had higher weight gain and lower feed conversion ratio. None of the carcass parameters and
organ weights were affected by the dietary energy level (P>0.05), although the energy level of 2700
kcal/kg increased the breast weight (P= 0.056). The dietary protein level had a significant effect on
carcass and thigh weights (P<0.05). The medium (25%) and lowest (24%) protein levels increased
and decreased the carcass and thigh relative weights respectively (P<0.05), while the highest protein
level (26%) did not change the carcass and thigh weights as compared to the lower protein levels.
Moreover, there was a significant interaction between the energy and protein for both the carcass
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and thigh relative weights (P<0.05). At the medium and highest protein levels, the increase in
energy levels did not affect the carcass and thigh weights, but at lowest protein level (24%), an
increase in energy level to 2800 kcal/kg resulted in lower carcass and thigh weights (P<0.05). The
effects of different dietary protein levels was not significant for breast and liver weight (P>0.05),
but the energy level of 2700 kcal/kg and protein level of 24% increased the breast weight
numerically (P=0.056). The dietary protein level had a significant effect on protein consumption
(P<0.05), the protein levels of 26% and 24% showed the highest and lowest protein consumption
respectively. The interaction between energy and protein on the energy efficiency ratio and protein
efficiency ratio was not significant (P>0.05), but at the lowest energy level (2700 kcal/kg),
reduction of protein level to 24% resulted in an increase of energy efficiency ratio numerically
(P=0.0680). Moreover, at the highest energy level (2900 kcal/kg) reduction of protein level to 24%
resulted in an increase of protein efficiency ratio numerically (P=0.073). The carcass fat content
was not affected by dietary energy or protein level (P>0.05). The dietary energy level had a
significant effect on carcass protein content (P<0.05), the energy levels of 2700 and 2900 kcal/kg
showed the highest and lowest carcass protein contents respectively. Also, dietary protein level had
a significant effect on carcass moisture (P<0.05), the protein levels of 25% and 26% had the highest
and protein level of 24% had the lowest carcass moisture contents. The interaction between the
energy and protein was not significant for none of the carcass meat nutrients (P>0.05).

Conclusion: The results of current study showed that the energy level of 2700 kcal/kg along with
24% crude protein in starter diets, can improve the growth performance of Japanese quail.

Keywords: Energy, Protein, Japanese quail, Performance, Carcass characteristics



