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Table 1- Ingredient and composition of the diets for Japanese quails

(Z) s o3 b o
In r);jients %) Mustard seed levels
g 0 5 10 15
ég - 53.2 50.95 48.7 465
S oge
Wheat bran 0.5 1.33 2.14 2.85
(FF) Ly dlls’
40 36.8 33.6 305
Soybean meal (44)
Jos aib
0 5 10 15
Mustard seeds
LS of)
2.55 1.7 0.85 0
Vegetable oil
pols S? 1.32 13 13 1.28
Calcium carbonate
Sl s 82 0.8 0.8 0.8 0.78
Dicalcium phosphate
g;ﬁ 0.35 0.35 0.35 0.35
e Jl e
DL- methionine 0.16 0.16 0.16 0.15
LS9 cpid I
L- lysine HCI 0.12 0.11 0.1 0.09
AN L.t
whelty bt L 0.25 0.25 0.25 0.25
Vitamin premix
A
e o Joso 0.25 0.25 0.25 0.25
Mineral premix?
o 05 1 15 2
Grit
Chemical composition
(pS54S » sJE6LS) Lo g g LB (55
2 2 2 2
AME (kcal/kg) 905 903 900 900
(200) P& g
22.00 21.99 21.97 21.98
Crude protein (%)
(3053) cn3d
1.37 1.304 1.302 1.302
Lysine (%)
(3053) (ignie
.502 .504 . A4
Methionine (%) 0.50 0.50 0.506 0.499
(34013) Cysituaas + (gt
0.863 0.877 0.890 0.894
Methionine+ Cysteine (%)
(125) oamadS”
.807 .804 . .802
Calcium (%) 0.80 0.80 0.809 0.80
(10) ool it
0.302 0.304 0.305 0.302
Available Phosphorus (%)
(252) e 0.151 0.152 0.152 0.152

Sodium (%)

1 Each kg of vitamin premix provided the following: vitamin A 4400000 1U, vitamin D 72000 IU, vitamin E 14400 mg, vitamin K
2000 mg, cobalamine 460 mg, thiamin 612 mg, riboflavin 3000 mg, pantothenic acid 4896 mg, niacin 12160 mg, pyridoxine 612 mg,
biotin 2000 mg and choline chloride 260 gr.

2 Each kg of mineral premix provided the following: Mn 64.5 gr, Zn 33.8 gr, Fe 100 gr, Cu 8 gr, |1 640 mg, Co 190 mg and Se 8 gr.
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Table 2- Comparison of the chemical composition of the mustard seed with soybean (as-fed basis)

hosd Sy 'Jo 4l TS 4l Thge s
Chemical composition Mustard seed* Mustard seed? Soybean®
(PS54 S HB5hS) Sl g g LB (555
4167 - 3300
AME, (kcal/kg)
(323) P& (4S9
. 28.63 26.08 37.00
Crude protein (%)
(Aoyd) p& LI
14.88 12.20 5.50
Crude fiber
(0)9) P& (22
40.33 36.24 18.00
Ether extract (%)
(20 )3) S
- 0.27 0.25
Calcium (%)
(1o p)odliiw! LB jausd 0.20
Available Phosphorus (%) '
(e 53) guie
- 0.48 0.25
Methionine (%)
(4 3) s
- 0.68 0.54
Cysteine (%)
(o) . 1.84 2.25

Lysine (%)

ICalculated or determined in the laboratory; 2 USDA (2005); 3NRC (1994)



VOV Lo,Sloe p ool olafgu b ooy (5551 8 Jo y5 ails calizio gk G andline

(YA) b o i3l las g adl jtals s ysn 4 A,
U 9 ashy d)g])_é Gygao 3D c0did Fl_’>o‘ Olaass u.ul.wl 2

.b)_f y9taie 0y 40 O‘SS ° ])j 5l SHYL zolw ( Jo 5 Jbus
P J25 Al 035 ()15 talejl (b (V) e g ol
cew )3 g 39 Ao adluS 1Sl o )0 VO b iles o 0l
(A) Ltesls 9 5813 33,5 o STyg3 Bpms 20IS s T 5WU
s gols 0y 4 ‘J_m] Olaguw (09381 b &S 055 )5 5158
0% 039 2 P JB dge P (o0 bsS rgr 0p 3 J2 5
T 51 2l s 4 (3390 L5l 0,8 bl STy Sl ealisl 03,

oys> J.)P s Sob> oy & ‘_‘j O’ﬁ}é‘ L &S Was7H20
M) o= 53951581 Lials el udy Jls o subsS dven
e g (Sl b 032 )3 (10,0 VF) Cllwgsignl g (05
M allls )50 1y 1S oS (651,3 (oly iliseo b, (VA)
O Jb e el 939 g e Slilgus b (6913 o5 &S 00l
23)5 Al )3 Ge= g3l 9 Sllwgsy il

o > Jo,5 Al jledlizal (V) Jogs (talesl il
Sad 5 U,k ly s bl oo duogs b oy & 5 5V,
Ol L &S 08 5138 JiKess (sl o 59y 2 oialesl 52 (F)
Byan fye 055 A (303 Ve U jao) 33 dlons Bpas
LS ()b ine job o Ere 055 (g 9 (jg Ll WSyt
o Jop dbuS jl eoldtwl IS6] uSTas bl sagie 4 b 0
bl e doys Ve grbaus b liSass
2 Ojy LSl pials ol Sl 5 S| Bpae tals cle
9 Lo o 6S'6lS «Suwg )yl dpnol ale 05,1530 dlgs 500 b bl
Pt e 5 Al o 4l oS G Llge o8 Sgtb LS 5
o 535 (o Shgd SBpae ialS s 3 g 4l (Shgdes
dipol Al 90 p 2Ly Jbls 4 Wl o 0 Sas ialS il
YL sk 5 g8l ol pas siman 5 05l 9 0
Ay b 4 (IF) 3L 5 (Sygs Blge cpl 3 i 90,55
= Ogeligr 9 K3 Ey0 55 LV g joS gl B pan ML
oLigS (oS dagx (B9 0y93 1) Ml (dsS dxg> 5l Jud
9 Sy Bpae i¥sujs86l5 Gpae (L Jb o 4 ol

5 oyl 3)Shee ol Slilgw b osd (59158 Joy3 il cilisen polaw 36 Y Jga
Table 3- Effect of different levels of mustard seeds treated with ferrous sulfate on growth performance
of Japanese quail

(JJP U CJGMA) wlnj 10 oy

Slojo )b _ Ex'perimental diets (Mustard seed levels) SEM P-value
Experimental period ol 504 10% 15%

Control
(oo plp5) Sy S pae
Feed intake
(gr/bird/day)
7-14 11.65 11.35 11.72 11.40 0.209 0.548
14-21 20.66 20.42 21.81 21.26 0.334 0.051
21-28 23.70 24.19 24.82 25.17 0.383 0.078
28-35 27.32 26.98 27.94 28.00 0.399 0.261
7-35 20.83 20.74 21.57 21.46 0.210 0.052
(3950552025 cijg LRl
Weight gain
(gr/bird/day
7-14 6.25 6.02 6.41 6.23 0.299 0.617
14-21 6.48 6.60 6.78 6.58 0.168 0.648
21-28 6.64 7.33 7.05 7.00 0.292 0.448
28-35 6.64 5.90 7.03 6.70 0.272 0.067
7-35 6.58 6.46 6.82 6.63 0.100 0.141
e b s
Feed conversion ratio
7-14 1.80 1.90 1.83 1.84 0.070 0.812
14-21 3.20 3.10 3.22 3.24 0.051 0.247
21-28 3.62 3.30 3.53 3.59 0.147 0.439
28-35 4.14 4.59 4.00 421 0.216 0.294
7-35 3.17 3.21 3.16 3.24 0.042 0.590
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Table 4- Effect of different levels of the treated mustard seed on blood metabolites in Japanese quail at 35 days of age (mg/dl)

(JJP P CJGMA) wlnj 10 oy

Experimental diets (Mustard seed levels)

o3y slaealp SEM  P-value
Plasma metabolites sl 5% 10% 15%

Control
)59’@ ab a ab b

359.2 3747 3655 3447 5.80 0.009
Glucose
s> sl oyl (59
TON 5.50 5.00 5.25 4.00 057 0.314
B S 61.75 79.75 67.00 59.75 4.80 0.051
Triglycerides
S 170.7 193.0 230.2 192.0 16.20 0.126
Cholesterol
b o b 9 9 1255 129.0 136.7 1335 6.82 0.674
HDL
Ol il b (pZgp o0l
™ 32.90 48.05 80.10 4655 14.41 0.179

(P<0.05) aib o s sime M3 (l)ls doliio e By b sy o sl 3 Siloo

Means within same row with different superscripts differ significantly (P<0.05).
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Table 5- Effect of different levels of the treated mustard seed with ferrous sulfate on the relative weight of different
organs and carcass traits at 35 days of age (% of live body weight)

(Joss 415 ghan) pilef] slo o

Experimental diets (Mustard seed levels)

5Y clisl
sl _ SEM P-value
Carcass Ingredient Jols 5% 10% 15%

Control

T

j 0.890 0.835 0.927 0.903 0.069 0.816
Heart
fn3

X 1.863 1.997 2.017 1.948 0.062 0.351
Liver
oSt

i 0.199° 0.3252 0.267% 0.261% 0.028 0.049

Pancreas
Ao

1.453 1.417 1.475 1.598 0.163 0.871
Testes

JEcem
o 1.829 1.775 1.906 1.776 0.176 0.945
Gizzard
L

P 0.375 0.511 0.429 0.561 0.068 0.271
Ceca
S,k 039,

i . 3.08 3.567 3.736 2.847 0.225 0.055

Small intestine
uj 3 0.

e 0.240 0.279 0.337 0.317 0.036 0.10
Large intestine

N
- 62.14 61.20 64.50 62.59 1.308 0.376
Carcass
b o

g 14.80 14.71 18.34 15.05 1.117 0.113
Thighs
A

i 23.58 25.84 25.00 24.71 0.773 0.275
Breast
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Means within same row with different superscripts differ significantly (P<0.05).
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Table 6- Effect of different levels of mustard seed on meat quality and feed cost/ kg live body weight in Japanese
quails aged 35 days

(J.)P 4l a]a.m) LS.M;Lo)T L;\.h 0>
Experimental diets (Mustard seed levels)

" Jals SEM P-value
Item 5% 10% 15%
Control

i
;‘:‘“ 6.275 6.445 6.460 6.305 0.094 0.420
\ - . .

ol Sy ol 0.102 0.107 0.099 0.145 0.017 0.267
TBAVL
() o s 33.25 27.00 23.75 27.50 2.320 0.078
Cooking loss (%)

'. ui 140 55 cud b
V) ol ks et 65.25 69.25 68.50 67.25 2368 0.660
WHC? (%)

) aigs cdl
() aligs s 21.75 23.50 23.75 21.50 3.887 0.781
Dipping loss (%)

L,) ods; o5 Slyed diss
(Jle) 05 0 b5 /STy w0 388507 38480 36400° 389007 50.40 0.012

Feed costs/ kg body weight (Rial)

(P<0.05) aisb oo s (gme M5! (ghyls aliio e g pn b sy jo (slay ko

Means within same row with different superscripts differ significantly (P<0.05).

Thiobarbituric acid value (mg malondialdehyde/ kg)
2 Water holding capacity
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