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Fig 1. The effect of volume of AgNO; solution
on the synthesis of silver nanoparticles

L lydgl ojlail pudie bl )l 4 azgi b pimon
B0 B Ve slalos )3 suyo0 Sla 4 (23> gee Job
FSid Gglate olal b oo, Olydgl wgmadis a0
Joloee @ Gugandes az o Frglos o Ll 098 00
YO sq0> Amax L e gl OO b Fer (gomus o
o2 d ooy olul b olydsl i 5l las a5 el
bl age gles gloae @ £o oo plple ol

.(Huang et al., 2007) o

600
Wavelength

zse Jsb

0 5 il )39l Jiws 9 STy sloo pil .Y JSS
Fig 2. The effect of reaction temperature on the
synthesis of silver nanoparticles

diged Cdz aaBo Vol L g ool balse (s3]0
a0 ,8 csl Y nm o

0 5 Oly3gb yw

Olyae; S8 asz olac 3l oyai lyd ol iw (glp
el g g bkl 4 olows gl ol eolanl
clale alox )l bz Lyl YU sledl, L &ly340
o L85 I3 pyn 950 Oley g Les wojlae
b LSS )‘ oolarwl b ool s 0,45 u\)oyb
S osSs Seo bl ngal (IR) a8
Lad glulbs XRD) LS5l asnsl o (TEM)

o g s

1y byl (53l et

lydgib s 0y Wlyid Cdilé 53U (o)
10,4

L 0 45 ul)oyb e <0 403 u‘)..u..: clale ).:‘ 3T 6‘)‘.‘
sokiles ol ploul (leshy cdalé) o a5 &l 2l Jelows
obeaily jo cdale pulidl gl o ovalin V S jo oS
Sl L aS ook 4 ols cuie L3l gl i
o 13506 e X o YO 4 0 5l o lac g
BB S s a5 alis @pSeds il oad
oyl yo sl 8b cdale 2l L el sanlie
o050 Amax V S y0 &S cs’L"’i 3le,las ol,dgt
LL5 I Admax 8,k 5l o0 LSl 5 YO sgo> calise
cdale ol (oplply o)l gl olul b puiive
3,005 Shdgl ol o Sl 3G o lac

t0 385 Ol 393 Fiaw y1 o3 55T a0
w04l Sl s gleadly jo goly Sb Lo
Fooghe Fo Ve V) bt slales [0 0,85 l)34il0
VoSS e a5 jshaibes ol bl (Gugende a2 )0
az,0 £ B Y. 5l Lo b8l b owogd o onnliv
ot Sl i i 5 Sty I pende
ool YL sles o STy pleil 09l oo camlice



YAY...s (Crocus sativus L) ol ae 5 <8 08 T o lae olasd s Slos ot oo 01 Kan 5 6 ool

0, Wlyd¢b (oLl

00 jidew 0 5 W39 XRD b oy
3loslaul oyt olydeil (g bl o Jliws S ol
¥ USs j0 a8 jshilen 285 )18 o)y 0,90 XRD
Ssle o, oldgh XRD (e wed o sanliv
AATASIF 7A g i 7 A @ VA RRE PRI JURR | ISR COWPIR 3
Sl 4 daxgi b oaS aeo o lis ax 0 AVF
4 by oo a4y Sl pasuine ¥ USS 0 oS 55k
JSs g 009 [(YYY) 5 (¥)1) «(YY+) (Yo ) (VYY)
0979 S 1ye S Djg0 a4 (i Ol GL i
oles 31 @1y ojlail 1l s (gl aibioo p
doleo pl 5l oolawl b () dolee) wl solaswl |,
30 Oeitred 38,8 s YA M 33 o3ll Kl
335 0 eS| & Lo Sy sSpn ol il

O

d = 0.9A /BcosB () asleo)

Sl b uSile
oSl 4l By zse Jsb A
s )| chai o Sy 5,0 P

Absorbance

0,85 Oly3¢0 yoww o yloj jil oy
w0, Oldgl i o leasly o e 4 olbiws (gl
285 B i g 382 STy 0 oley ST
).i Obey Osd e cdmline ¥ USL o aF 4eSilen
Faw Oyl 0,8 Sldgl jiw sleasly o ol
ey Sy9e 4B Ve JIO Sbeyosl yo 0,85 O34k
P sl ane gley sl @l 5 285 13
Obey Sy oo LB 4 (pizren (el 4830 YO O34l

3,0 ez BB b o ,m SLdgl ojlal

T T T
400 50

0 " e'
Wavelength
T3 Jsb

0 35 i1y 395l w9 yloj il ¥ S
Fig 3. The effect of contact time on the synthesis
of silver nanoparticles

900
(111)
€00
(311
= 220) )
‘@ <3
= 3
Z 9 (200)
— 200 -
(2p2
o T T T T T T T T T T T T
10 20 20 40 50 €0 70 80
2e(degrees)

[CE Y I B

0l iw 0 s 393l Syl dxlol il ido P JSCS
Fig 4. X-ray diffraction patterns of Silver nanoparticles



Y0 Oliws ) o Jﬁ\g' 3> oyled Lr)\.g.z- NICS Ol e LSL“J;-“j}.', des YAY

0,8 L3 gl g oylaey S8 o lac IR (a5 Jsis
JSi) ojlac IR ol o a5 aisSilan om0 ylis |,
NM zge Job 10 95290 SloSy 098 o0 cdaline ¢b
(s C-H) YA+ 4 ¥a.- nm «(OH) vy
Wi nm (C=C e o)) Ve.nm
3575 yegili 100+ gge Jsb po G5 ail> 5 (C=0)
Fa Jss) o, oldsb IR b s et al, 2011)
YA (OH) YY++ 790 Jsb 10 39290 sloSs 5
sanlie (VOO+) Syu abl> 4 (LI CH) YA--
S9y 2 ) Lol g (Jd SlS 5 0929 45 990 o0
S oo Ol o a5 Ol 345l

00y 0,85 Wlydeil TEM b oy
Ao oo lid 1y 0,8 olydal TEM g5 V S
o, Dl,3gil ogus o sdline YV JSE jo aS aisKilen
ol (omizen alo (69,8 KB 5 03 (Jbw S
S olail b aS canl iagil YA 0gu> 0,85 il 34k
Syl cdllae XRD il o o0y dlons

Absorbance

0 55 5393l (3 yo- iy 6lyglo b (o) 2
100 oo

Glhsle 4l o g5 iz olac UV-Vis dib
il 45 Ly po 45 5,1 (ol PY« b YA) iy
i iz A ylS glopis | Sl
Cowl o)las Ky 45 bgy e (S b )0 00l odnline
@ cosbas 4 0,8 Sl (0,8 ALl L (0D S
Gl &5 WS (oo S olew & il belke )
b 55 28l n 0,85 Syl K25 als 5, s
YO sga> ,0 698 i w,i oldgl Uv-Vis
Ll 0,8 Olydgil jiaw a5 3aub g0 odnlive gl
0a Sy oS

T T T
450 500 550
Wavelength

zse Jsb

T
400

T T
200 350

(o las b o, wlyd 4l .a) UV-Vis b .0 IS
Fig 5. UV-Vis spectra of silver nanoparticles (a)
saffron extract (b)

~~~ -
=2 -~
e
D
1
=
= 1
=
= ~
=
=
2 4
- %

PO IRTI BRI SNUU SO POV TN | S O I S A

T M T

4000 3000

2500

T T T T T
2000 1500 1000

Wavenumber(cm')

—e
o

lsb

[

(ol o o)las dub-b .o i ol 395l cinb-2) (g jaw 6 5 539l TR s donas Uio .5 JSis

Fig 6. The comparison of IR spectra of (a) silver nanoparticles (b) aqueous extract of Petals of saffron)



YAD...s (Crocus sativus L.) ol jae 5 <8 08 T o lae olasd s Slos ot oo 01 Kan 5 6 ool

oolaiwl b alS SluS 5 ol adgigdd (glgiome 09l oo
Dglise )l e S5 Gy w4 g, 9l
Gz 5 g iz awlio b (56 ke 6,05 o3l
5 g ool aesl S5 s il

(U g angigdls (b SlS 5 65l jslaie 4
Aige sla Pl b plie; S5 51 S0 lac
5 ol Comd b JPUUOT 0,851 ¢ Jsilio ¢ J5ilih
e ) b OS5 e b Al (bl L]
) O (S olS S sl S e S e
5 (S olS o5 » sl SIE oS e o
oS o5 » e pS e w2 laadgidl
S gl Pl 5l Jols glelas o (Sis
ojlas ols olis wmls () Jgam) ab g,eejll
87.6x107 ) Ls oluSy Jake i Jeibio
Sk DL 5 ke (5568 (50,89,lS o jlac 5 M/
i gyt b e Ll 1, (14.08%107° mg/g)
sl sojlac )5 ond zlil Gasggdls SloS s
loaisidls Jlade op,eS 5 (32.68x10° mg/g)
QR.07x1077° mE/g) _o)bs,lS olac 4 by
e Gyl 3l (Il soslas (izren b
e (19.79 X107 mg/g) sus 5l (i

Sl S 15 (o o ) (I (S oLS 0,5

)
B

0,4 W39l TEM yguai .Y JSCi
Fig 7. TEM images of silver nanoparticles

ol 9 Bawgidl (s Clus i (g pSejlul

ol ye ) S pdS ojlac
L laasgighls 5 (b SloS 5 5l (o8 (alS slaojlas
o Jsher cibiblns LT ecly guilaaS] Luyial tals
Slye 51 olems 53 000 ol o Jid (gl e
il o Wb cdl LS slide L glié
0oy b (o el lgime ijls gl GlawST
05 55 S e 05 e g ISy
dwlrs o jlailinl cove las galolae luly o)lac

2 el SHE 0,5 o cone ) (B8 OlaS i olymo ) Jguar

Ol S oS iliso glaoslac 10 (Sds oLS 055 12 (g 5 (b s ) Lagighld g (Sis olS 0,57
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Abstract

During the last decade, the synthesis of metal nanoparticles with approximately 1-100 nm have received
considerable attention. These nanoparticles have various usages in diffrents fields of sciences and
technology. In this study, silver nano-particles were synthesized by the petals and stamens extract of
Crocus sativus L. The silver nano-particles were characterized by X-ray Diffraction (XRD), In-frared
Spectroscopy (IR), Ultraviolet/Visible Spectroscopy (Uv/Vis) and Transmission electron microscopy
(TEM). All techniques were confirmed the synthesis of silver nano-particles. The size of silver nano-
particles was calculated by X-ray diffraction (18 nm). The size of nano-particles in TEM images of silver
nano-particles was accordance with X-ray diffraction (18 nm). Furthermore, the amount of phenolic
compounds and flavonoids of Petals and stamens of Crocus sativus L. were investigated in four solvents
with different polarities (Ethanol, Methanol, Chloroform and Ethyl acetate). The results showed that, the
ethanol and methanol extracts of Petals are enrich in phenolic and flavonoid compounds, (32.68 X107
mg/g and 87.6 X107 mg/g, respectively). Also, the least amount of phenolic and flavonoid compounds of
all tissues (Petals and stamens) was extracted in the chloroform extracts. In additions, the antioxidant
capacity (ICs) of Petals and stamens were investigated. Methanol extract of all tissues were extracted and
the antioxidant capacity were determined as quenching the 2,2-diphenyl 1-picrylhydrazyl (DPPH). The
results showed that petals have higher antioxidant capacity than stamens of Crocus sativus L (1C5=5.79
and 14.71 mg/ml, respectively).
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