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Table 1. The diet components and chemical composition of experimental ration used for broiler

during different growth phases

ady Jol yo
STye5 513! Growth phases
Ingredient (%) ol KV Skl
Starter Grower Finisher
©5 53.31 60.31 62.10
Corn
Lo alluS
A 36.70 31.69 30.31
Soybean meal
Lo
e 5.00 0.00 0.00
Fish meal
Lo -
29 O°9) 1.97 4.64 4.56
Soybean oil
ot oS 50 1.01 1.18 1.01
Di-calcium phosphate
eleid 1.16 1.28 1.19
CaCOs
s . 0.25 0.25 0.25
Vitamin Premix”
KDY
e 0.25 0.25 0.25
Mineral Premix™
— 0.30 0.25 0.22
Salt
Orgeme =l s 0.05 0.09 0.117
DL- methionine
Calculated chemical composition
eyl JE 55 2930 3050 3150

Metabolizable energy (kcal.kg)
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Table 1. Continued

(22,0) p& (g 22.51 20.14 19.00
Crude protein (%)
(22,8 2 4.16 6.84 6.91
Crude fat (%)
(M)Q) ﬁ*-“‘-ls
1.01 . -
Calcium (%) 0 020 "
(A2,0) ,oud
0.50 0.49 0.45
Phosphorous (%)
(009) et (i 0.94 0.88 0.81
Met. + Cys. (%)
(2,0) (il 1.26 1.16 1.02

Lysine (%)
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1 Sheep red blood cells
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Table 2. Effect of hydroalcholic saffron extract on growth performance of broiler chickens

ON 039 Sygs Spao Shyss Jowd oy
39 /(ﬁlgsigsi) SPE
" Body weight (g) Feed intake (g) Feed conversion ratio
SPE (ppm)/Day
0-10d 11-24d  25-42d  0-10d  11-24d  25-42d  0-10d  11-24d  25-42d
- 159.41  638.82  1438.0°° 22774 971.86  2918.6° 1.428 1.534° 2.067°
Control
300 162.68  653.23  1542.5° 222.60  960.00  2940.1° 1.369 1.4729% 1,905
500 161.83 72253  1531.9°° 22832 98023  3032.1° 1.415 1.362>  1.987%
700 164.18  756.33  1612.0° 210.52  925.68  2888.7° 1.281 1.412% 1.793"
w&uS)ll:AJ; i 2.271 13.420 35.21 5.238 13.993 64.062 0.022 0.0661  0.0638
6)2“5;’? o 0.6093  0.0381 0.0115  0.0932  0.2043 0.0346  0.0932 0.0511  0.0288
-Value

(P [+ 0) ol Lo psSilin o gine OS] oaimsyLis cygin ;o slacl 59, calides g > 3929

olyis; 558 o Lac SPE

* Letters within the columns with different superscripts differ significantly (P<0.05).

SPE: Saffron petal's extract
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Table 3. Mean comparisons for the effect of hydroalcholic saffron extract on carcass components

(percentage of live weight) of broiler chickens

asy oylows! . . . )
395 (el s2s) SPE c ol Frow ol oL o3 R Tp
PE 'D arcass . .
SPE (ppm)/Day efficiency Breast Thigh Pancrease Heart Abdominal fat
L-':l *
- 60.88" 20.64° 19.62 0.210 0.620 2.62¢
Control
300 62.90% 22.97° 19.31 0.214 0.483 1.53
500 62.57% 21.59% 20.12 0.213 0.475 1.58"
700 64.21° 22.02¢ 18.21 0.187 0.538 1.13¢
Sl Lore oLl
Oiobee e ol 0.877 0.511 0.859 0.013 0.052 0.128
SEM
l .
S gl 0.0349 0.0260 0.4673 0.4166 0.1984 0.0001
P-Value

(P [+ 0) ol Lo psSilin (o gine OS] oaimsyLis cygin ;o slacl 59, calides Bg > 3929

olyis; IS o Lac SPE

* Letters within the columns with different superscripts differ significantly (P<0.05).

SPE: Saffron petal's extract
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Table 4. Mean comparisons for the effect of hydroalcholic saffron extract on serum lipid concentration

(mg.dl") of broiler chickens

3 b s 9 33 9 b (g 3 90
59, (el ) SPE Jg il & S (5 o b dls
SPE (ppm)/Day Cholesterol Triglyceride s oRE
HDL LDL
L:J *
- 165.88° 41.08 44.75¢ 95.41°
Control
300 126.8" 49.82 51.52° 67.09
500 127.8 40.83 58.53" 64.43"
700 133.28" 39.63 73.1° 54.75°
Sl Lore oLl
Oobee e ol 4.556 4.685 1.623 4.947
SEM
l .
S gl 0.0001 0.4236 0.0001 0.0005
P-Value

(P [+ 0) ol o psSilin (o gine OS] oaimsyLis cygin ;o slacl 59, calides Bg > 3929

olyis; 555 o Lac SPE

* Letters within the columns with different superscripts differ significantly (P<0.05).

SPE: Saffron petal's extract
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Table 5. Mean comparisons for the effect of hydroalcoholic saffron extract on Lymphoid organ
relative weight (percentage of live weight) of broiler chickens

395 (el s2s2) SPE s BTy Jb
SPE (ppm)/Day Liver Bursa Fabricus Spleen
- 2,45 0.124 0.103
Control
300 2.25% 0.155% 0.193
500 2.06" 0.181 0.108
700 1.93 0.201° 0108
55 ol
Oelee Jone ol 0.144 0.012 0.030
SEM
l .
Sl gl 0.0307 0.0004 0.1266
P-Value

(P [+ 0) ol Lo psSilin (o gine OS] oaimsyLis cygin ;o slacl 59, calides g, 3929
oyie; S5 o lac SPE
* Letters within the columns with different superscripts differ significantly (P<0.05).
SPE: Saffron petal's extract
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Table 6. Mean comparisons for the effect of hydroalcoholic saffron extract on immune response and Heterophil:
Lymphocyte ratio of broiler chickens

(adgl Zl) ol Jlee 4 (49 Gl il Hle 2 ool e 4 Jedg i Cond
SRBC & 56 y SRBC JolS g Cmghol
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SRBC SRBC Lymphocyte ratio
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30/ (Flas) S Total IgM IgG  Total IgM  IgG 24d 42d 24d 42d
SPE (ppm)/Day
el b* b b
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U*S‘I*”Sg; L 0.715  0.763 0307 0.839 0962  0.522 0.642 0.838 0.087 0.249
l .
“9);‘5;‘; g 0.104 0.145 0452 0.041 0.395  0.349 0.054 0.065 0.356 0.098
-value

(P [+ 0) ol Lo nsSiln (o gine OS] oaimsyLis cygin ;o slacl 59, calides Bg > 3929
olyie; S8 o lac SPE
* Letters within the columns with different superscripts differ significantly (P<0.05).
SPE: Saffron petal's extract



VY. iy s Shae p 0lie) o8 I8 SISl i o jlae 1 bl il m 5 OLbls s

Hosseinzadeh, 2013; Samarghandian et al.,
5 b8 e (2014 Samarghandian et al., 2017

8,5 s ,158 (Samarghandian et al., 2017) ;) \Sen
wlolw ouidd drwgl o S e 00le G )l ,ae ) 5;1 o,lac oS
by ge el (s slaige & 0] B3 g o (i

20,5 el ailels

S sbsle
2 obrey Sl (Mg o olas JIL kg, gleosls
oSy slmpl cddld 5 oSy alewdl ol
(V Jsaz) ol Lt sl gl @bl 5 555 0es
Ver 500 o o olyae; SIS (ASUlg 000 0,lac a5
ghaw ;o 9 b Ledly pb (g n Rl el o S Lo
SLSY ol cdlad pliae; SIS ojlae o5 Lo B0
»Jy el als sals b awlie o | (LDH) 3U5s 0000
3yl 5 el b Ll o 51 cdlad g G gl sl ile

RORARCIRINZAY )

wleS 5 Lalyph o 4l )90 eyl 5o alie sk
AT pm o lae L o 4355 05,5 8 el oy S5ute
Hosseini-Vashan et al., ) o ooalice e S,05
5 ohie; b b akal, o ool Sledbl wis L (2018
S9scse Jlezl (Jg el 3925 (il Gly 2 o] Slinie
2% gzge Jd Sy LS 5 pan g gty S92
UL i isS wile i 5 olS (ISl 00 0 e
@95wedd g (SamShbl el sl &5 Jghls 4
Hosseini & Mollafilabi, 2017 & Omidi et ) sicewn
5 oz abex jl sslied slaplal (s 039 2 (al., 2014
S9, bplwl cpl 5,515 bl b g aslis 8 b
3l slee ral3dl 5 9558 8l ool w5 g s e
olyae; S5 ASUlg 008 o lac ool a4ds5 ax g 0 )
55 Bl 5l st el plg Voo 5 00 ol o
2 Jes polie iy B polis s e 5,5
30 Yool a8 el s 5 0] sy, sl el Fly
Bostoglou et al., ) il e owl abls arws
2002; Melnyk et al., 2010; Rezace &

9 (il owd [0 55 o) (ydig y (2l cdale s (] yie ) S pudS (ASlgjuup o jlac J1 (Sl dus oV ooz

gS sBaz gz (yid 1o anly) by 5T cudled

Table 7. Mean comparisons foe the effect of hydroalcholic saffron on plasma protein (mg.dl’) and enzyme

activities (w/l) of broiler chickens
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(ppm)/Day protein Uric acid LDH AST
L:J *
- 3.52¢ 53.83 750.0° 162.93
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300 [3.96" 55.20 686.5° 159.80
500 4.14° 55.37 572,70 166.43
700 4.70° 53.09 681.5% 180.45
Sl Lore oLl
Oiobee e ol 0.164 1.442 36.213 13.493
SEM
l .
St gl 0.0024 0.6406 0.0316 0.7180
P-Value

(P [+ 0) ol Lo psSilin (o gine OS] oaimsyLis cygin ;o slacl 59, calides g ,> 3929

olyis; IS o Lac SPE

* Letters within the columns with different superscripts differ significantly (P<0.05).

SPE: Saffron petal's extract
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Table 8. Mean comparisons for the effect of hydroalcoholic saffron extract on malondialdehyde concentration
(ng/ml) and antioxidant enzyme activities (u/l) of broiler chickens

395 (el s2s) SPE asull(ss (yelle oSy gl glS 30 gommsd S 3 g
SPE (ppm)/Day Malondialdehyde Glutathion peroxidase Superoxid dismutase
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300 0.728° 25.06 233.25°
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l .
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P-Value

(P [+ 0) ol Lo psSilin (o gine OS] oaimsyLis cygin ;o lacl 59, calides Bg > 3929

olyis; 555 o Las SPE

* Letters within the columns with different superscripts differ significantly (P<0.05).

SPE: Saffron petal's extract
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Abstract

The aim of this study was to evaluate the effects of hydroalcoholic saffron petal’s extract on growth
performance, carcass components, immune response and antioxidant status in broiler chicks. An experiment
was done in Poultry husbandry research farm of University of Birjand at spring of 2018. A total of 200 broiler
chicks were distributed in 4 treatments including 5 replicates and 10 chicks per replicate (pen). Dietary
treatments were involved the levels of 0, 300, 500 and 700 mg of petal extract of saffron per kg diet (ppm). The
broiler chicks were fed in three feeding periods including starter (0-10 days), grower (11-24 days), and finisher
period (25-42 days) and as the same time the performance data including feed intake, body weight gain and
FCR were recorded. For immune response, in the days of 14 and 35 days, sheep red blood cell were injected
and the blood samples were gathered at 42 days. The data analysis were revealed that levels of 500 and 700 mg
of hydroalcoholic extract of saffron increased body weight and reduced feed conversion ratio. The feed intake
increased at level 500 and decreased at 700 levels as compared to control. Saffron petal extract at levels higher
than 500 decreased the serum concentration of cholesterol, LDL blood and abdominal fat relative weight, and
increased serum HDL and relative weight of bursa of fabricus compared to controls. Saffron petal
hydroalcoholic extract increased the titer of secondary antibody against SRBC and antibody titer against
Newcastle disease at 24 and 42 days at the levels of 500 and 700 mg Saffron petals’ extract. Saffron petal extract
compared to control increased the activity of glutathione peroxidase, superoxide dismutase engymes and
reduced the activity of lactate dehydrogenase enzyme and the plasma concentration of malondialdehyde.
Therefore, the addition of hydroalcoholic extract of saffron petal at the levels of 500 and 700 ppm to broiler
diets may improve growth performance, decrease blood lipids, and improve immune response and antioxidant
system status.

Keywords: Antibody titer, Broiler chickens, FCR, Glutathione peroxidase, Malondialdehyde.



