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Table 1- The diet component and chemical composition of experimental ration used in dietary Japanese quail

Sl sliz! ol ) bl
Feed ingredient (%) Starter Grower Finisher
Corn o> 53.26 56.49 58.81
Soybean meal L g dlous 39.16 38.53 35.72
Fish meal _al 2.99 0.00 0.00
Oil (¢, 1.82 2.50 2.99
DiCalcium Phosphateclins geds ¢ 0.76 0.52 0.45
Caco3 ol ol 1.21 1.21 1.32
Vitamin Premix*aielys JoSo 0.25 0.25 0.25
Mineral Premix*® jizs JoSo 0.25 0.25 0.25
Salt S 0.30 0.25 0.20
Calculated Composition s awlxe  Shows cuS
Metabolizable Energy (kcal. Kg?) pudoto L6 g5, 3000 3050 3100
Crude Protein (%) el (g, 24.00 22.00 20.00
Crude Fat (%) b o 4.16 4.84 5.41
Calcium (%) pands 0.81 0.70 0.70
Available Phosphorous (%) s j> yaud 0.32 0.30 0.28
Met + Cys (%)  (pimurt pigaio 0.736 0.668 0.634
Lysine (%) :p3J 1.431 1.266 1.188
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*- Each kilogram of broiler Vitamin premix had: Vit A, 440000 1U; Vit D, 72000 1U; Vit E, 14400 mg; Vit K, 2000mg; Vit B1,
140mg; Vit B2, 3000mg; Vit B6, 612 mg; Vit B12, 0.015 mg; Folic acid, 0.025 mg; nicotinic acid, 12160 mg; calcium pantothenate,
4896 mg;
**Each kilogram of broiler Mineral premix had: Fe, 80 mg; Cu, 8 mg; Mn, 64.5 mg; I, 640 mg; Zn, 33.8 g; Co, 190 mg; Se, 8 mg.
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Table 2- Effect of hydroalcholic saffron extract on performance of quails challenged with aflatoxin B1
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Treatment

53]

Body weight (g)

Feed intake (g)

Slysd Jad oo
Feed conversion ratio

A
21d

Yo
35d

£y
42d

V=YY
10-21d

YY-Y0
21-35d

¥y
0-42d

Y
0-21d

Yy-Yo
21-35d

¥y
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Control
oS W1 Y ppm
3ppm aflatoxin
+oeaS SUST Y PPM
ohiss o)las Y0-PPM
3ppm aflatoxin+
350ppm saffron
extract
+ oS W1 ¥ PPM
Olysj ojlas Vo PPM
3ppm aflatoxin+
700ppm saffron
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6ppm aflatoxin
+owaS U815 PPM
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6ppm aflatoxin+
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+ oS 8T PPMS
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6ppm aflatoxin+
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L)‘-<‘L~° )L:*" JUG-‘;
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P-Value

97.292

87.88°

94.79%

97.922

88.2°

97.922

98.962

2.684

0.0024

172.92

148.7¢

162.9%®

164.42%

154.8%¢

169.62

163.3%

4.301

0.0001

232.5%

182.8°

218.0°

225.0%

180.2¢

213.0°

223.3%

13.565

0.0001

75.432

65.07°

67.61°

70.68%

57.96¢

72.64®

66.04°

2.184

0.0004

187.342

151.25¢

180.08%

174.17%

160.5%

169.9 3¢

179.2%

6.528

0.0089

464.892

384.74P

455.402

449.302

395.17°

450.682

453.452

6.870

0.0001

1.582%

1.7572

1.555%

1.493%

1.531%

1.534%

1.354P

0.1099

0.0456

2528t

2.500%¢

2.628°

2.651°

2.8882

2.381°

2.424°¢

0.0817

0.0369

2.099%

2.1132

2.096®

2.010°

2.1932

2.1118

2.304%

0.0656

0.0042
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&b Means within the same column with different superscripts are significantly different (P<0.05)
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Table 3- Effect of hydroalcholic saffron extract on relative weight of carcass (percentage of live weight) in quails challenged with
aflatoxin B1 (42 day)

o 5 o o sl lonst,
Treatment Heart Liver Splee Burs Breast Thigh Cgr.cass
n efficiency
é"’ol‘;tifl 0710 2.838™ 0058 0075¢ 2148 1371 71.42
5"‘“’ y"ujc'lvtppm 0870 49058 0043 0068®  17.41°  14.88 72.24
ppm aflatoxin
olyis; ojlas TO-PPM + s SUEI Y PP 0.860 2.603° 0048 0055 24322  14.39 73.54
3ppm aflatoxin+ 350ppm saffron extract
oles e)lac Ve PPM + 0SBl ¥ ppM 0905 2478 0083 0065®  2470° 1588 76.87
3ppm aflatoxin+ 700ppm saffron extract
g’”‘s nfl:f'r tsp,r: 0953 3.858° 0053 0035 19.74®  13.84 72.69
ppm aflatoxi
olyie; o)lias TO-PPM + 0 SUEL 7 PP 0820 2200° 0048 0068°  2520°  14.84 75.94
6ppm aflatoxin+ 350ppm saffron extract
olie) o)las PPMY- -+ (8 $US1 PPMZ 0758 2738 0048 0063®  2357%  13.89 76.00
6ppm aflatoxin+ 700ppm saffron extract
05 sl sl 0071 43948 001 40095 1722 1703 3.129
SEM 5 1
d)‘; \7‘; f““’ O";OQ 0.0374 0'282 00220 00432 05074 0.8765
-Valu

(P < /40) ool lapySilio oy jld ine GBS oaims )l gty dlael (g9, coglite by 23D
&b Means within the same column with different superscripts are significantly different (P<0.05).

SUL zolaws (Devegowda et al., 1998) 555 0 1S cdl
5 o Lo (jg S €l (gpalls S s eel aS
Hazegh, 2008; Devegowda, ) 53,5 o &S 8L <o 5

[(etal., 1990

Oyl g8 oS (B (slaaladl o (59
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13 s lSOL (i 0dne Gy (A (o
ASVgyamm 0 )liae Ly odd 4,35 g S 81 L il 1)l
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Jbd s o5 (Karvanmoghadam, 2015) sade lg,l8
sne syl S U Ly asily (il clopy il 3
;w_.uﬁyUS] L odds dudss (_5-\.1.09? Lgl:ac\;-?} 58l wmlf
390 (155 ) Jlodbs (i (959 51 (e il
Malekinejad et al., 2015; Edrington, 1997; Miazzo)
.etal., 2005
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Table 4- Effect of hydroalcholic saffron extract on relative weight of gastrointestinal tract (percentage of live weight)
in quails challenged with aflatoxin B1 (42 day)

slows RS L S Y XY ol dhe
Treatment Pancrease Gizzard Pro-ventriculus Crop
L:.)
- 0.248 1.513 0.380 0.245
Control
oS LT PP 0.183 1.663 0.37 0.260
3ppm aflatoxin
olyie; obas T0-PPM +n8 581 ¥ PPM 0.140 1525 0.310 0.300
3ppm aflatoxin+ 350ppm saffron extract ' ' ' '
olyie; ojbas V- PPM +05 581 ¥ PPM 0.193 1523 0.358 0.315
3ppm aflatoxin+ 700ppm saffron extract ' ' ' '
oS $EL 7 PP 0.130 1.615 0.310 0.248
6ppm aflatoxin
olye; ejlas ¥0-PPM + .55 7 PPM 0.208 1.585 0.305 0.323
6ppm aflatoxin+ 350ppm saffron extract ' ' ' '
clyie o)las PPMV- - + oS50 PP 0.183 1.473 0.348 0.315
6ppm aflatoxin+ 700ppm saffron extract ' ' ' '
Ol e sl 003351  0.9694 0.0638 0.0496
SEM
l N
S ine g 0.2905 0.1309 0.0329 0.0306
P-Value

(P <e/o) sl by Silie o o ine BLS] oaimd (LS gt yo dluel (gg glite by P
&b Means within the same column with different superscripts are significantly different (P<0.05).

g5t Gyl o an ojlas (35381 by S 6
P dyedS 5 g Joyads cbale o8l als (g )ls g
oialS S Gl 4y 0391 (slooyia 53 g Ul dald 0y
dxgr oy 4o olyde) (MSlgyun ojlas (39581 b 5 il
5 Jornds cbale (S I Ly aidly iy (slogy il
5 LDL colale el byl o inlS 2g, by anlS g5

8,55 )8 aialojl slaog)S pil cow e HDL

09> (2leasiiigas sladail 8
9 Ol-is) S5 (ISlg i ojlas Sl iy slaools
2 R ol 3 g3 e ladd cble p oS Gl
Ol b aed o lis b odly oo ol onds &Iyl £ Jgus
SialS es Jopals ccbale (i) 18 ojlas g
36U e (g e yolay y95 HDL 4 LDL clale .cdly



Bl oS WL dly (Wl (b ol (055 (09 51 (50 3) S5 039 (51321 (i Usb 9 (39 2 Ol e (Vg e Jlas 10 Jgor
i ¥Y
Table 5- Effect of hydroalcholic saffron extract on relative weight and length of intestine sections ((percentage of live weight) of
quails challenged with aflatoxin B1 (42 day)

(8953 0339 3 (Job wo p3) S, 839y (o Jobo

(055 0339 5! (F39m03) S3b 839, (oamnd Jobo

Lows
Tre)atr;went Relative Length of intestine (length Relative weight of intestine (relative
percentage of live weight) weight per live weight)
b Pk 33 an3jled Pk 33 an3jlgd
Control lleum Jejunum Duodenum lleum Jejunum Duodenum
O FLEI Y PP 8.75¢ 1052 2.06 0.425" 0.690 0.530°
3ppm aflatoxin

olhie) las YO-PPM +0us $1E1 ¥ pPM 13.138 11.94 2.63 0.560° 0.745 0.718¢

3ppm aflatoxin+ 350ppm saffron extract
olhie) olae V- PPM + 08 UL T PP 10,78 11.20 2.40 0.465% 0.698 0.638%

3ppm aflatoxin+ 700ppm saffron extract
O $1E1 7 PP 10.09% 11.41 2.36 0.385° 0.683 0.668

6ppm aflatoxin

olhie) olas YO-PPM +0us 181 7 PP 10.86% 12.03 2.25 0.480% 0.758 0.6732

6ppm aflatoxin+ 350ppm saffron extract
obie) olas PRMV: - + (e 5B PPM? 11,120 11.63 2.48 0.475% 0.758 0.693¢

6ppm aflatoxin+ 700ppm saffron extract
Ol Jlea sl 10.36%¢ 11.61 2.39 0.420° 0.703 0.663%

SEM
S 0.6768 0.7388 0.1649 0.0326 0.0439 0.0555
P-Value

0.0126 0.5576 0.3712 0.0423 0.5074 0.8765

(P < 140) cunl b1 Silio oyl ime BLLS] oimd L5 gt o dlael (g, gl c_é9)>a'b
&b Means within the same column with different superscripts are significantly different (P<0.05).

Jhosl an adllae cpl 3 JopnlS (oopw clale (il 39,
JSde b olyan JgymalS Y s W5 o Jibdar ol sl
A3 08 4 o 3 JpsindS g4 JUi5) Sy L5 5 58S
A 3 e sla g s, J(Kubena et al., 1998)
clale g)ls ixe yobody O PPM 5 Y/ zglaw )3 peanS 3U31
M S2alS ]y g3 p e Sopgl Sl 5 %S 655 (Jg el
-4, (Malekinejad et al., 2015; Devegowda, 1994;)
Malekinejad et al., 2015; Devegowda, ) 4lis 5l
aS L dges yb)l35 (1994; Fernandez et al., 1997

P o= S oy el el S ecel S yUBI

y- Biosynthesis
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Se ©ygo Bl jsbody g b |y 55 (2 Sl
3-8 sohSSL Sl cdld o cge (U8 018 e
Hlesy s alllas > oplys o5lle (Sheng et al., 2006)
d9etct 33 o JoyindS g % pdlS 65 (LIS 5D (S 05l
Heetal, ) coul ond w15 8%y Sy oy Sulg]
o)l (13938 45 Lmd o i o lalllas ] (2005
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Table 6- Effect of hydroalcholic saffron extract on plasma lipid concentration (mg.dlit™*) of quails challenged with
aflatoxin B1 (42 day)

" Lomdorod  Lomongd  audlS o Jg s
I% = = . .
oS I8 Uy I8 Triglyceri  Cholester
Treatment L DL HDL de ol
L:}
- 69.00 87.33 105.72 204.32
Control
S o381 m
omeS VPP . 72.25 72.50 101.32 180.0°
3ppm aflatoxin
ohiss okas Y0-PPM +5e 55161 ¥ PP 71.33 88.68 89,3 162.2¢
3ppm aflatoxin+ 350ppm saffron extract
ohiss okas V+-PPM +oe 55161 ¥ PPM 71.50 76.00 69.0° 151.8°
3ppm aflatoxin+ 700ppm saffron extract
oS5l 7 PP 76.68 75.33 102.3° 175.3°
6ppm aflatoxin
ol o Las T0-PPM +5 5161 7 PPM 7150 85.00 85.3" 161.8°
6ppm aflatoxin+ 350ppm saffron extract
ol o)las PPIMV: - + S5 PPM> 71.25 84.50 66.0° 149.5¢
6ppm aflatoxin+ 700ppm saffron extract
0Ske Jlne (slls
3.302 6.342 10.111 9.789
SEM
l .
S ine 0.6094 0.4163 0.0126 0.0021
P-Value

(P <o /00) ol by Silio oy o xe BT oxims (LiS gty dlael (gg, Ciglite g s P
b Means within the same column with different superscripts are significantly different (P<0.05).

095 s slaas T cullad
5 ol Sl (Wlgyuen ojlas S1L i je (gl
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el il pgiel Ul g 5lyasl gl @byl cuS
Sbive y 0y d Glydes (Mlg)as o)las (3558 Jy
3yl el bl o 35T cdled jialS cael ¢S o331
Cod Ghge o & olyis) (ISl e ojlas (13958l 3 S

Oili8 5 o0 laey 3T culled zals cel (o))l i

095 5515 9 (i gy lild

9 Olis) S5 (Slgyum ojlas Sl iy slaools
2 095 Sloslly 3915 9 iy y e oy S S
ielejl lmog)S ol 0a5 BTV Jgax )3 (5 2yl
03901 B 8 (g g SIS Clalé (gl gine 5L
clile SialS el o nS ST Ly il o) 3900
» s (Manafi et al., 2015) 15,5 o5 S5 g g p
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Table 7- Effect of hydroalcholic saffron extract on plasma protein and Glucose concentration (mg.dlit™) and
plasma liver enzyme activities of quails challenged with aflatoxin B1 (42 day)

o Sl U] S bl g S5
- ALT AST ;lwilyy  Protein Glucose
Treatment (|U|-l) (IUI—l) (mgd|'1) (mgdl‘l)
saldog,s 69.00 337.7° 5.08 249.3
Control
oSSBT ¥ ppm 72.25 402.0 450 2005
3ppm aflatoxin
ofes osbas YO PPM + 0. SSLSI ¥ ppm 7133 347.7° 4.48 221.7
3ppm aflatoxin+ 350ppm saffron extract
e} oylas Voo S 5161 ¥
clysej eshas Ve -PPM +02S1EI T P 7155 359.28" 453 2378
3ppm aflatoxin+ 700ppm saffron extract
oS $161 7 ppm 76.68 417.72 4.30 206.0
6ppm aflatoxin
obyis; ojlas TO-PPM + 0SSl 7 PP 71.55 344,00 4.80 223.8
6ppm aflatoxin+ 350ppm saffron extract
olhie) olas PPMY- - + (8 161 ppM? 71.25 349.0° 4.93 218.8
6ppm aflatoxin+ 700ppm saffron extract
Ol sloxe sl 12.275 16.832 0.267 18.204
SEM
S (sie g 0.0008 0.0098 0.3716 0.6526
P-Value

(P <o fo0) ol b pSilio yo )l ime BB osims (LS (gt yo dlael gy iglite g n?P
&b Means within the same column with different superscripts are significantly different (P<0.05).
il ginel sl :Alanine Aminotransferase (ALT) ¢jlyauily giel wbiylwl ¢ Aspartate Aminotransferase (AST)
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Abstract

The purpose of this study is to investigate the effect of Hydroethanolic saffron petals’ extract (HSPE) on
the performance, carcass characteristics and blood biochemical parameters of Japanese quails challenged
with Aflatoxin B1. A total of 168 day-old quails were arranged into 28 experimental units with 7 treatments
in a completely randomized design. The treatments included control, 3, 6 ppm aflatoxin B1, 3ppm aflatoxin
+350 ppm HSPE, 3ppm aflatoxin +700 ppm HSPE, 6ppm aflatoxin +350 ppm HSPE and 6ppm aflatoxin
+700 ppm HSPE. Each treatment included 4 replicates with 6 birds. Two quails from each pen were selected,
slaughtered and carcass parts were weighed and their relative weights were calculated. The data were
analyzed by the SAS software. The results revealed that chicks contaminated with aflatoxin had weight loss
and reduced feed intake. However, addition of HSPE to their diet improved the feed intake and body weight
of the sick birds. The lower FCR were observed in quails contaminated with aflatoxin. However,
supplementation of Hydroethanolic saffron petals’ extract to their diet improved the FCR. The relative
weight of burs of fabricus and liver had decreased and increased in the contaminated birds, respectively.
Aflatoxin Bl affected the relative weight and length of intestine parts. Aflatoxin Bl decreased the
concentration of cholesterol and triglyceride and increased liver enzyme activity. Therefore, supplementation
of Hydroethanolic saffron petals’ extract to diets may improve the body weight, feed intake and FCR of
guail contaminated with aflatoxin B1.

Keywords: Cholesterol, Feed conversion ratio, Liver enzyme activity, Relative weight of Bursa of

fabricus.
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