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Extended Abstract

Background: Japanese quail belongs to Galiformes class, Phaside family, Coturnix genus and
Japonica species. The Japanese quail belongs to the order Galiformes, the family Phaside, the
genus Coturnix and the species Japonica. Thus, the scientific name is Japanese quail (Coturnix
japonica). As a new species, the quail produces eggs and meat that have a unique taste. The
Japanese quail belongs to the order Galiformes, the family Phaside, the genus Coturnix and the
species Japonica. Thus, the scientific name is Japanese quail (Coturnix japonica). Corn is a
high-energy grain that is the focus of most poultry producers. However, it is not always available
at an economical price so in our country, wheat waste may be a more economical and easily
available alternative. The higher amount of crude protein, amino acids lysine, methionine,
arginine, phenylalanine, alanine, tryptophan, threonine and valine in wheat compared to corn and
improving the quality of pellet in diets containing wheat are the advantages of this grain. The
purpose of this research was to investigate the effects of two levels of wheat with three methods
of milling and autoclaving and adding enzymes on the performance and blood metabolites of
growing Japanese quails.

Methods: In order to conduct this experiment, 560 one-day-old quail chicks were used in a
completely randomized design with 7 treatments and 4 replications and 20 chicks per replication.
The average weight of the chicks on the day of the experiment was 7.98 + 0.5 grams. The chicks
were raised for 42 days and had free access to water and feed throughout the experiment. The
light schedule was 22 hours of light and 2 hours of darkness, and standard rearing conditions
(temperature, light, ventilation) were observed.

This experiment was conducted to investigate the different levels wheat with different processing
on the yield, carcass traits and blood metabolites of growing Japanese quail was performed in
completely randomized design.This experiment was consisted of seven treatment, 1-control,
2-diet with %15 wheat, 3- diet with %15 wheat with enzyme, 4-diet with %15 autoclaved wheat
5-diet with %30 wheat, 6- diet with %30 wheat with enzyme, 7-diet with %15 autoclaved wheat.
This study, conducted with total of 560 3-d quails that non-sex-separated consisted of 7 treatments
and 4 replicates and each replicate consisted of 20 quails. The growth period for performance
evaluation ranged 3-42 days.

At 42 days of age, the weight of the birds was recorded first, then 2 birds of each sex per replicate
(8 birds per treatment) were randomly selected and then slaughtered by cutting the vein and tail.
After filling, cutting off the legs and removing the intestines, the weight of the whole carcass and
its various parts (breast, thigh, ...) was recorded. Then, by dividing the weight of each carcass part
by the live weight before slaughter, the ratio of each part was calculated. After opening the
abdomen, the organs of the liver (without the gallbladder), gizzard, forestomach, duodenum,
jejunum, and ileum were separated and their weights were measured, and the relative weight of
the internal organs was calculated. To examine the morphological characteristics of different parts
of the small intestine, a section of each duodenum, jejunum, and ileum was cut perpendicular to
the longitudinal axis of the intestine and fixed in formalin. Transverse sections of 3 um thickness
were cut with a microtome (Leica Microsystems, Rijswijk, The Netherlands) and fixed after
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staining with hematoxylin-eosin on a slide. Images of the samples on the slide were taken using
a light microscope equipped with a 3-megapixel camera (BEL Photonics®, Milan, Italy), and
morphological indices of the jejunum were determined using software (BEL Eurisko v.2.9
software; BEL Engineering, Monza, Italy). Morphological traits measured included villus length,
width, and area. Ten villus from each section were examined.

Results: The results showed that the control and 15% wheat with enzyme treatments had higher
BW and ADG at 42 days and the lowest ones was observed in the 30% wheat without enzyme
treatment (P <0.05). The effect of different experimental treatments on feed conversion ratio in
the period of 21 to 42 days was significant (P <0.05) so that the control treatment had the lowest
feed conversion and the treatments containing wheat at levels %15 and %30 had the highest feed
conversion ratio. Regarding the relative weight of breast and thigh, there was a significant
difference between different experimental treatments (P <0.05) and the highest weight was related
to control treatment and 15% with enzyme wheat. Different experimental treatments did not affect
a significant effect at total cholesterol (P<0.05), but this trait was significantly differ between the
two sexes (P> 0.05) and the female sex had higher total serum cholesterol than the male. Duodenal
villi area was significantly affected by different experimental treatments (P<0.05), in the
treatments containing enzyme with both levels of feed grade wheat had the highest amount in
compared to other treatments.

Conclusion: In general, it can be concluded that due to some reason such as age,... at the
beginning of the production period, high level of wheat with any processing methods, did not
included in diet,but during the growth period, can use 15% of wheat supplemented with 500 grams
per kilogram of multi-enzyme.
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Table 2. Effect of different treatment on body weight in quails at 1 — 42 days

(%) o 0 ]

Body weight (g) inlojl sl
ui)'zs)d‘:" ufz}f)d"\ L;?l)}a) \ Treatments
208.33° 84.00° 7.80 Js

Control
202.66% 70.15° 8.13 Loy \avfl_xl;_g
35IL ol o Mo VO p AT

210.66° 92.642 7.80 2 L elyed Jo)dNa o
W15+ENZ
204.00% 83.84% 8.06 ol oW %\'/ ?5?:3 Tegé
182330 70.32 8.00 Loy Ve vffgg
310 ol o Mo 2+ oS

201.33% 75.89° 7. mPLh ol ho )l p
o133 >89 % W30+ENZ
197.00° 78.89° 8.15 04 oM g5l luo Y puiS
W30+AUTOC
3.80 4.97 0.145 SEM
0.006 0.006 0.388 P-value

ol o]0 w3 g ol Jb ne glis il (ygw pa 40 Altie i g P

LoV paS (WIS+HAUTOC) o oIS gl o 0)0 piS (WISHENZ) (0 35l L ol o o 210 puS (W15) 1o )0V piS (Con) S (s sy byylas —
(W30+AUTOC) 00 oM g3l duoy3¥'e piS (WBOHENZ) o331 L olyas b3+ pI5 ((W30)

*b Means in the same column with no common superscripts differ significantly (P < 0.05).
Treatments : Control (Con), Wheat 15% (Wng Wheat 15% + enzyme (W15+ENZ), Wheat 15% + autoclaved (W15+AUTOC), Wheat 30% (W30),

Wheat 30% + enzyme (W. 0+ENZ) Wheat 30
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Table 3. Effect of different treatments on feed intake and feed conversion in quails at 1 —42 days

(5922 £5) Shygs Spae

T RN o

g{:ﬁh’}' sbjlos Feed intake (g/d) R (g/9)
reatments 121d 21-42d 1424 121d 21-42d 1424
Jas 29.07% 26.61% 28.45% 2.54° 4.71° 3.65°
Control
2220 pu§ 19.69¢ 23.78b¢ 21.74% 3.17% 5.09% 4.232
W15
Pl olyon 10 )2V0 puiS
w2y oo do) P 2 ab a c b c
WI5ENZ 29.33 26.57 28.45 2.54 452 3.67
o oM gil 002\ puiS b b b ab ab b
WISAUTOC 24.10' 26.00 25.05' 3.13 5.01: 3.83
2o pas d o 3 a a a
W30 18.48 21.98 20.23 3.37 5.57 4.37
Pl olyon Jop2¥e puiS
w2y oo do) P b ab ab c b be
W304ENZ 26.75 25.82 26.29 2.70 4.63 3.78
0l oM gil o3 e puS dc b dc ab ab b
W30+AUTOC 22.34 23.55 22.95 3.16 5.02 4.09
SEM 1.06 0.943 0.434 0.09 0.10 0.08
P-value 0.040 0.003 0.007 0.031 0.047 0.011

ool [0 s 3 g )lol I e gl S0l i b 5> Ailiae pi By 0

45 (W30) 1o )3T+ pS (WISHAUTOC) s o3 3l 10330 piS (WISHENZ) il b olyad so 91O oS (W) o318 ptiS (CON) 555 i s ol —

(W30+AUTOC) o1 I8 g3l 1o )oY+ piiS (WBOHENZ) g3 L ol yad o oY+

*b Means in the same column with no common superscripts differ significantly (P < 0.05).
Treatments : Contro | (Con), Wheat 15% ( W15), Wheat 15% + enzyme (W15+ENZ), Wheat 15% + autocloved (W15+AUTOC), Wheat 30% (
W30), Wheat 30% + enzyme (W30+ENZ), Wheat 30% + autocloved (W30+AUTOC)
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Table 4. Effect of different treatment on carcass traits percentage in quails at 42 days
25 oy Culy oy oy doy Ko Moy asY dop inlef] sla s
%Neck %Back %Thigh % Breast % Carcass Treatments
o) ojg pS Voo [plal g
Organ weight g/ 100 g live weight

3.93 7.08 24.57° 30.36° 87.18° Jus
Control
b b b Loy> V0 puS
3.63 7.85 22.19 26.96 78.23 W15
3L ol yor 0o 310 puiS

ab ab a 2P L olyod Jo), f
4.47 6.73 23.11 28.01 85.47 WI5+ENZ
b b b ol M gl Wo 210 puiS
3.90 6.49 22.88 28.32 80.90 W15+AUTOC
b b b Jop Yo puis
3.42 6.08 21.73 25.94 76.35 W30
3L ol yors Lo 3V puiS

b b b L olyed Jo O p
3.34 5.68 21.71 25.39 77.80 W30+ENZ
b b b odd gMS gl o yo¥'e puS
3.92 6.00 21.32 27.22 77.95 W30+AUTOC
0.267 0.401 0.870 0.938 1.69 SEM
o>
Sex
3.60 7.43 20.83 27.25 80.41 ole
Female
4.0 7.41 21.51 27.66 80.70 Mal:
0.142 0.21 0.465 0.501 0.907 SEM
P-Value
0.187 0.235 <.0001 0.015 0.0002 o
Treat
0.151 0.949 0.305 0.560 0.824 g"e‘;

ol [0 o (3 gyl S ne Sglis [ly g b 3 Al pE gy 20

pu5 (W30) aoys¥- puiS (WIE+HAUTOC) o0 oM 551 20 )0V piS (WISHENZ) 053l L olja o )33 paiS (W15) 10 )330 puiS (CON) S o5 & Lol —
(W30+AUTOC) 005 gMS g5l o oY+ S (WB0+ENZ) 3551 b of yas i oY+

*b Means in the same column with no common superscripts differ significantly (P < 0.05).

Treatments : Control (Con), Wheat 15% (W15), Wheat 15%+enzgme (W15+ENZ), Wheat 15% + autocloved (W15+AUTOC), Wheat 30% (W30),

Wheat 30% + enzyme (W. 0+ENZ) Wheat 30% + autocloved (W30+AUTOC)

S350 ¥V 05 Jb )3 (slagyz il (310 (cloplil s (139 p oalofl slola 556 -0 Jgue
Table 5. Effect of different treatments on relative weight of internal organs in quails at 42 days
odze ey s Jbxbs s %3

Proventriculus Gizzard Spleen Heart Liver whilefl slajles
(Organ weight g/ 100 g live weight) o5 ;35 p,5 V- + [plul 3 Treatments
0.673 2.33 0.079 0.641 254 Js
Control
Loyd V0 puS
0.500 2.58 0.092 0.822 3.37 W15
3l Lol yor 1o 2V0 puiS

ol L oyl o)A o
0.501 2.85 0.107 1.019 3.57 WIS+ENZ
ol g MS” gl Wuo 210 puiS
0.416 2.24 0.065 0.812 3.32 WIS+AUTOC
Lo Yo pus
0.465 2.27 0.105 0.879 3.01 W30
3l Lol yor o oV puiS

2l L olyeR oS
0.555 2.46 0.098 0.875 3.48 W30+ENZ
ol oM gl o Y puiS
0.478 2.42 0.076 0.868 3.09 W30+AUTOC
0.031 0.124 0.015 0.052 0.244 SEM
o
Sex
0.527 2.58 0.101 0.856 3.29 oske
Female
0.498 231 0.077 0.834 3.10 Mal:
0.017 0.06 0.008 0.028 0.130 SEM
P-Value
0.111 0.120 0.362 0.112 0.080 oo
Treat
0.228 0.107 0.046 0.594 0.323 LS);(?

<l [0 g )3 (Gylel Sl gnn gl Sl (g 53 wlie é By P
puiS (W30) ao ¥ paiS (WIS+AUTOC) 0 oM g5l 1u0)33D piS (WISHENZ) 0551 L ol o 110,330 piS (WI5) 1oy3 10 S ((CON) S i 5 44 s jlos —
(W30+AUTOC) s M8 g3l duo oY+ piS (W30+ENZ) (03551 b oy s ¥+

*b Means in the same column with no common superscripts differ significantly (P < 0.05).

Treatments : Control (Con), Wheat 15%(W15), Wheat 15% + enzyme (W15+ENZ), Wheat 15% + autocloved (W15+AUTOC), Wheat 30% (W30),
Wheat 30% + enzyme (W30+ENZ), Wheat 30% + autocloved (W30+AUTOC)
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&S Js (1995; Lee et al., 2003; Lee et al., 2007
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by gpdge ol aia & 39 bajlas plo & Cos 03]
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o 4 Cand VL pp JS Jg il )y oolo i
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Table 6. Effect of different treatment on some blood metabolites in quails at 42 days

. apndls b Jg il . .
oy il b Jg s ) cba YU s U g S S8 Jg s’ 3 panelS 3
553 pySeke ) ol o T e 3 33 pySeke ) 2 p)Seke) 2losl clalos
[ f()MJ o w})bf)w) ():‘:JM-’)JP)S?.J?:") F ()MJ ,.,.) iolejl (sla,lo
o (2 HDL-C = ol Treatments
VLD/Id_I-_C LDLC (mg/dL) Total Ch/odIEsteroI T/(c;i L
m - m m
(mg/dL) (mofdL) (mg/dL) (mg/dL)
24.00 51.25 90.25 18550 88.25 JS
Control
35.93 49.73 107.17 192.83 119.50% ”)iN\l“sP”
5L ol Juo )2V pAS
. 44, . 172. 189.50° m Pl L ol 22)310
38.50 50 89.00 00 89.50 e
30.13 43.20 99.83 173.17 95.16° 015 g gl 10,2V0 puiS
W15+AUTOC
38.66 73.00 115.17 226.83 116.83° dop Ve puS
W30
5L ol do 3V oS
. ) . 182. 165.672 Pl L ol )3T
33.30 60.53 88.66 82.50 65.6 el
40.56 47.10 109.83 197.50 125.33b 015 g gl o 2¥'+ puiS
W30+AUTOC
4.64 8.80 6.22 13.87 19.88 SEM
o
Sex
40.90% 55.39° 113.48° 204.50° 139.93% sl
Female
27.98 50.120 80.78" 164.17° 114.43° M«;'Ie
2.48 470 3.32 7.41 8.63 SEM
P-Value
0.186 0.226 0.001 0.011 0.015 o
Treat
0.001 0.034 <.0001 0.001 0.039 ‘é:;?

b

ol o[+ aws > gyl Iy gxe gl Kol gty ,d Alie pé g
oV paS (WISHAUTOC) o oMS" g5l 20 )0V p S (WISHENZ) 353l b olye 3uo 930 p S (W15) o 2)0 paiS ((CoN) S s & by lass —
(WB0+AUTOC) osis sMS 51 duo ¥+ puiS (WBO0HENZ) 03 531 L ol yos duo j3¥'+ S (W30)

*b Means in the same column with no common swerscripts differ significantIyE% < 0.05)

Treatments : Control (Con), Wheat 15% ( W15), Wheat 15% + enzyme (W15+ENZ), Wheat 15% + autocloved (W15+AUTOC), Wheat 30% (W30),
Wheat 30% + enzyme (W30+ENZ), Wheat 30% + autocloved (W30+AUTOC)
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Table 7. Effect of different treatment on Jejunum histology in guails at 42 days

Vl’ﬂéﬁzﬁrea Villus Helgm/tlcl))crypt depth Crypt depth (1) Vﬂ]u(su\§V|dth Vﬂ]u?uk-)lelght Treatments
1036.90 5.40% 206.00% 205.50 1122.50% Js
Control
993.15 419 227.00° 21350 961.00° ey "“\Af/*l‘g
51 ol yor Mo 2V puiS

a b a L olyed 12310 p.
1129.28 5.75 196.00! 200.00 1148.00 Wi5+ENZ
b " " 0l oM g5l Lo y2V0 puiS
1083.78 5.05 213.00¢ 183.50 1154.50 WIS+AUTOC
b a b Qo Yo pus
980.95 4.60° 221.00° 186.00 988.00' W30
51 olyon dopa¥e puiS

a b 2 2P & elyed Jo T p.
1196.70 5.53 193.50' 180.50 1129.00 W30+ENZ
b 2 b osd oM’ g5l duojoVe puS
1020.55 4.57 211.50 210.00 1023.50 W30+AUTOC
76.52 0.280 9.55 9.68 48.15 SEM
o
Sex
1111.24 5.24 216.14 200.29 1101.14 oL
Female
1000.56 4.99 223.29 193.71 1020.71 Maléﬁ
40.90 0.15 5.10 5.17 25.73 SEM
P-Value
0.095 <.0001 <.0001 0.077 0.013 o5
Treat
0.157 0.135 0.324 0.371 0.128 o
Sex

ol <[+ aws > gylel Yy xe Ciglis Kol ot yd Alie e g P
ooV paS (WISHAUTOC) o oMS" g5l 20 )0V0 p S (WISHENZ) 333l b olye 30030 p S (W15) o 2V0 paiS ((CoN) J S iy & boylass —
(WB0+AUTOC) o sMS g5l duo oV« puiS (WBO0HENZ) 03 331 b ol jos duo j3¥'+ S (W30)

*b Means in the same column with no common superscrigts differ significantly (p < 0.05

).
Treatments : Control (Con), Wheat 15% (W15), Wheat 15% + enzyme (W15+ENZ), Wheat 15% + autocloved (W15+AUTOC), Wheat 30% ( W30),
Wheat 30% + enzyme (W30+ENZ), Wheat 30% + autocloved (W30+AUTOC)
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Table 8. Effect of different treatment on Jejunum histology in quails at 42 days

Bos 4y g, Cons

(0 9550) 52 g “wf Caf B (Sl (omsee) in g Lo sl e
Villus Area (0955eel 019,50) (9,5e0) Villus Width Villus Height S
12 Villus Height to crypt Crypt Depth (1) (W) ()
depth
(W)
474,23 4,040 177.00 135.00 707.50° JrS
Control
404,58 3.72b 166.50 133.00 558.000 “)i/v\l“sf“*‘s
525,528 4.76° 132.00 108.50 640.50° w5 olyon 20,210 puS
W15+ENZ
53 4.26° 165. 161 78,505 04 oM g5l Lo 210 puiS
335.53 6 65.50 61.50 578.50 A Ao
391.83° 3.000 152,50 130.00 519.50¢ *“’);\; N OP”
51U oo b yoPe aS
a a a 20 4 olye ) £
501.45 4.89 152.00 11550 602.00 y e
302.00° 3.90% 166.00 185.00 584.00° 215 M8 gl duo2¥'+ puiS
W30+AUTOC
44.04 0.30 9.91 9.15 26.94 SEM
e
Sex
470.88 451 156.14 135.71 644.14 ol
Female
482.01 427 161.43 141.00 664.43 M{:Ie
2354 0.163 5.30 4.89 14.40 SEM
P-Value
<.0001 <.0001 0.048 <.0001 <.0001 o
Treat
0.738 0.296 0.121 0.446 0.321 uS“e“X’

sl /40 s 53 (S Jlosine gl il gt 0 3 aliie i By
Loy paiS (WIS+HAUTOC) oas oMS g5l 1o p2V0 puiS (WISHENZ) mol b olye oy3)0 paiS (WI5) oy piS (CON) S a5 &y bojlows —
(W30+AUTOC) ousss oM g5l duo o'+ puiS (WB0+ENZ) 03 331 b ol jos duo j3¥'+ piS (W30)

b Means in the same column with no common superscripts differ significantly (P < 0.05).
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Wheat 30% + enzyme (W30+ENZ), Wheat 30% + autocloved (W30+AUTOC)
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Table 9. Effect of different treatment on lleum histology in quails at 42 days
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b Means in the same column with no common superscripts differ significantly (P < 0.05%.
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