AR 5l oF oyleds caiiid Jlo o) 1l o o 039,18 LS  sounidgindsST dolibind

085 o D55 93 Fhw diagy Ll e § (b I HT 3 Ko )
Falcaria volgaris Bernh. o™ 2T olas tawgi

ool ) 55 dllze JOWs )
U‘;’\ dL"TfJ} ‘u,«)’w\ A‘)I emlb mkjrf .,\>b M.:Li t}l{— oSl ;u,o.wﬁ a); ‘JJ)\JM&J)LS‘

ol uLJrJ;'- el 3T ells bl = A5 sy pobe oSl (ond 055 st

QUV/YN 2 dy g ¢ AT/ Sl s )b

oS>

el sk ol Jo el s el e s s 10 1 ol slacd piy b S0 e 5 (655l 5 Sl o35l
A5 O3 b (s lame b (5L aa D3 50 s i Ol cpl 53 38 15 a5 5550 el Bl
G5 53 Al 3L e 5 (5 Gl Sl ln o Sl gUlE OS5 el 4Bl 5 1S 4y pe oS
Falcaria vulgaris Bernh. s 1> ST, olS oslas 3l eslicad b o ,i Slud 50 e 52w (6l oY g il ol
u.a.ufa_uf)-\J,_sggf@\ﬁrl,u\g;_.é,;.c,,ﬂ\aJ,;zw)f_QUJ.ouUs};uﬂ)w&lwgi;u(jmw
S okl oslae 4 5l ey s S b s a.é)ﬂ@-’f ’UC;"‘ Sy gl SNIVAA Sl F sl s
i g oy Olad g bos ojlae Chale o, ol ns cble PH sle o, D13 50 s 5 Sse gla ull Ol
o i D3 U s s gy Jml 2 5ls 0L el 23 S Ll DPPH. 25 51 eslina U o las 5o St 5l s Sas
S ol a3 VT e s sl S sl s b gles ojlias £ M o PH=VY 8 S A MM e Lot
3 S bidion s s Al 53 03l 5 oSSl S Al e mosle Sl i) w8 DS SU
Cble b ol I s sl JSGaly [SaS jlgs ool ozl ol OLES 15 V1-YA NM 3 o3l b g5 5 158 Lol
oS il pland SLS 535y GBS i Ol o Culg 5o o S sSaldnl 4 Cand 033 U 5 o5las VY/0 pl/ml
Ol b Ol J:;T@;A&“o\j;;@\) Jol= o35 b 5 oslas LIS ol ol o jlas JlanS| sl el Esl
S

oA e D3 56 S5 Ul e 2 OS5 g lS slao S

gh_kouchakzadeh@yahoo.com :J sis sy 5*



etal, 2013; Parka ) 3,51 o 552 54 0Ll _zedls
.(Rezaei-Zarchi et al., 2010; Beer et al., 2012
03 o Sy S sl olis olaS rhy
et al., 2014) 5,15 5slite Cpenr il Ciliine e
slassll Lo i o360 Jaass s .(Ranjbar
NENE S U0 SO FUPRIERE I PRIPATINE
Cropl e SL3 sl LaS Lla e 55 dusl
25 Sl cele T s sd 3l e Ly el e
ol aS I sl & Laol Jlsb 5 U il
Sl Ve L ol S0 les Jos 4 Ol s
$U 5w o3y, .(Cho et al, 2018) 550 5 5gia
Sleslaal 5 slad gla g, am 58 253
Sl LS Eel Lol W s ol gbaotaals
53 5 ol Cwdlew o ol g s Oliies
ol o se glacaul isman OILL
<l 5l as a5 L (Sperling et al., 2008) <!
P I IWGRIAPR v FIPUTCH W 3 JYCH V- P
ol lray ab SLS 5 5 sl LS S5l Ol
0Pl s ol ke D30 e 5o
etal, ) s, S eslical oy Sl Sl asle ol
S e i L T s b, (Heidari 2019
Ly oS s et Gl b, sl i
Ol memen Gl b Iy LS5 5 O30
b sl 3LS oS el O gy opl g
2l o OF plnil ausa 5 4231 0 5 oo
> (Nadaroglu et al., 2017) ol =S La s,
3550 sl D3 50w sa B, L gladle
L5 g s s ol ol 4B S 15w
3l Gy e L 85 5 el S350
SU s wey 3 1 O s5 35 Sl 4 5
o> (Shankar et al., 2004) .l o3 S Ll 35 4

o3l Olpeas b8 5l5 S 5 QLS Sl s s

2. Biological method

PRV

QUSSP TR

9 Lg_sii\ edm:]ﬂt_.;u c;g_fjj'&ﬂ sy D QLJ:JJ.:)[S

DR

oelss s s sl s Sl 6 3
S el s s Sl s b e
Ahmad etal., 2010) L3l o Lol Htle 5 oS 5
4l . Grétzel et al., 2001; Tao et al., 2001
Sla S5y Jdsan Lel o, 5 Wb la S LT
o e Sl S e s S i
Sreeprasad et al., ) ool 4 S 1 5 0l Siass
=03l Sl g5 e 4S 0,8 35U ol oF 51.(2013
g e Bl el agU e B o
(rBAs (s SLas slagls a1y Ol dise
S SR W) 03 a3 SerdS 5 s b
5 o—bdo—ag s olys SU — s Lles S
e LT o 5 (S5 ol o (S
ol glaoly sy 45 .(Veerasamy et al., 2011)
o3l 3550 Sl 08 L 5 oy Sads LS S
O3 O 303 0,8 S ol Jds a5 ol ea s
e sba s sl SlaeilE 1y Ko ¢l 5
3 S LAV_})'J LS 6LAL5_<I>'-)M| Oleys gl
S3lmolas el aS (6, sban Ll e il
03,5 r QU L Sy W5 5s b lass
Pareek et al., 2017; ) ol 4 S &) 50 b SU

Moyer et al., 1965; Zargar and Mohammadi,

St blws 5 S Lles S b (S5
oAt 05 3505 oS WS a 33T 6 E (sl lse
OF O o oty @zl 520 5 4y S US55 5
SU ot oy d e S e a pie alg 3 g
-5 S anily e Ol San 6,80 3
Sl L0l 5l eslial L BLSI s 1y b sla

1. Noble metal nanoparticles



e85 s O3 U haw gt Bt ool (a9 (Sl T 5 os (o 52

A5 055 SOl il o b oy bl 5o olS
5 St Ol oman GUS 353 55 M
e S5 S 3 ds s3 s oo B
3 e b 3 iy S e 533 OF Ol ) Ol
(o e sl e Jlgal Olays 55 olS oyl
3 3 e o3l 3l 25 gm 5 5SS 555 48305
shls LS J ) NGNS WGV PV RV E SOV
S s el S 1 el SOl dnh S5 el
sy o aelld (A Skl iUl g5 6
oLS ol 510l o8 s (Haji Sharif, 2007) <.l
e S o eolinal SVl 3 (S D50 4
2503 3 55lS U At 5 S S ) ¢l
sl 5 sl ta 5, (Salahshoor et al., 2019)
3PS e 5l Ot BLusle oS (s, —
Jaberian et al., ) 5 1> oLS ol sl 55 ° i mles
=535 =, > (2013; Soudamani et al., 2005
3 @Sl Sl L SLS 5 oLS
Choobkar et al., 2017; ) a_s sl sl S| s
Ol =24, sl ((Khazaei and Salehi, 2006
S ol 0L 3L SIS 5y S sy ks olS
Shls olS nl il 53 54 g0 LS 5 31 esle 8
ol ot 5 e bl Jlds S 51 s ys AT/A
Lien Vs SIS 5 M Slad LS 5 el |
O oA .(Khan Ahmadi and Shahrezaei, 2007 )
oolaas G| ol olpm 5 1S s L)
5TV e LS 3L oS e 5 L
o=l aS ey e a4 S U o jliae SliS)
0313 s 05lae ol YU JST Ji Ol 45 ¢ 5050
s > (Ebrahimi Monfared et al., 2012) s 4.5 s

S5 U e e 5l WS sla 1S 0586 J-

4. Tannin

5. Saponin

6. Spathulenol
7. Carvacrol

G St 5 g3 oy 5L A g gl eals
= ‘5.)[_“:) J:SU olals JAL& U’i\ LY J).J:L;a odlaul
u,.p\j_>- cc)l.l_s‘ V\_ULA be\rwu&;dr_:)
by @Bl eyl IS alend S5 5
Olsl 8 s g w4 .(Gour et al., 2019)
S e gl ARl Gla i, oS sk
Q)H@ﬁj@)bc&)éﬁcbbjﬁ)\))
shls a5 alLS e cal ol okl 23 8
}&J}ﬁ‘ﬂi‘w_ﬁ;dw°})ﬁ
\)WﬁgMJ?O)W)DQbMﬁ;
IS U Y B W P RUPR WS ] R
})}4 ¢LA.> GQLA) J_:l AJ'.J‘ ..«\J)\.) a.L@_PMQbJ)JlJ
U LN RS | 6 W R W] PV Ui VNSO Y Py v
(Krinsha et al., 2016) il Jjse ol )3
Q))L?u).?e_)i} \;‘)J})L}W&Aﬁj.} L’)‘.’“JJ
Copo T ELE sl S oS o ojlas
L deslie 53 OF I Sl eslial .ol a5 S
5 ile ALS Ll sls Coe O3 e b
)‘}.\_AS&JM)]ZAL;.’LMV' J}J}UASJL‘.«:.L}“
IS w5l LS 5 olS cpl il 0L o el gl
oo b i gla |5 5 55 S s ol
i by e oS S BLSLE s S S
ol el Wl sl 5wl bl 3o Lssl Sl
Slas e 55 e VAYY Jle 5o L s oS
OO PR COOY (P NICHICH |1 [ E J T
LS =l s (Gress, 1923; USDA, 2012) .

ol Ol 3 b e G el 51zl Ll 5 Lyl 5o

1. Morphology
2. Bioreduction
3. Falcaria vulgaris Bernh.



Bruker o5 & Sl anal 3l glaol&e s
=3 oS5 See 5 (model DBADVANCE)
P g A eslizal tescan oS a7 iy,
b T olS 5 ol 5 slerd sl
Perkin =S, S FT-IR olSas 5 30 3 Ossle v
03,5 o sl memen .23, 5S4 Elmer- RXI
S sk il ol8s JuSTy Jsloee 5l sy
Loy lad g pH ), A oslics] Domel
A3 el Metrohm =S 5 zepH NEC

oS s Sl el ke 4t las 4
o=l Sl e 0Ll s 4 LS olas 4
ol yon 03,5 035 1y SKit olS 5l aseiae lds SIS
plo )3 aids £+ Se o aie T 2 s Ve L
o Ad o3l S E S mle s b gles b O
LS Lo 5 ol 4 ojluas s (DA 5
A s ) oyl el Bl BB e 2l
53 e alS lasile JU (g5lulix ) shie o
s Sa Bl agds Ve ol 4 00 TPM 5
UVIVIS) 5 e/ juigl b ol sl i g o lae
Mnax= 412 53 osle ) (gaciy 50 Jsb A s S
o3l (gl 4 pes g L i plulid e gl
31,8 Sl az st slas s sy 3 gin
A3 S 5oluesS

23 Fr Ll 5le anp 9 s 0350
oylas o, @ Olyd 5l s e Sdw ¢l§ ! s
o ot 4 GBS sl SL oS
Ak VS usba b g pH i coss 8
Vdsdeee nd e f A el g oslae
So) et A3 S Wlsl o, i S as Ve e
LS s losed 4 Ky oS sl o s 3l gl

A._M.@JpH u.:__a_s.?)‘w'._ibj_zajbfl._’w

3. Scanning Electron Microscope (SEM)
4. Gauze

Zanganeh et ) <l ol &1yl olS -l 5l eslizal b
sla iags ssdas 3l .@l, 2019; Zanganeh, 2019
5 S 5T D aalllas 4 Ol g5 a0l
oS Lol s s D3 U s s A
S aLE (V1) Ol s 5 455 bw g 3L
0 A D3 SU e p pge elpe ol e
5 Lo oyl clile @ Ol x5 chle pH aike
5T Pl s S B ) 2550 O

S S AP ISP KWy

Lﬁj_}) K] :“9.4
c;iijd_w.é.a\.;_w\ cJ..;_mS)).L;AﬁJ\M cCJ\J.:‘claJS.': ::‘y
S o S5 5l o Ken SO el 5 Sanli
Cgor S godA e 5 bl S1LAS (gl >
N0 gy —0 5l Bl g sl s PH S
<—¢> .(Britton and Robinson., 1931) . eslaxa
Sy STl 51 glaeaSt 5T ol gt s
J—.’.Jgﬁ‘_\ —J:.JL;J—Y chgSJAgLSfLJW

A oslital LW oS 5

ol s e eslaul 3L olS el ‘-‘J’TC"'?
AUl e e slacais 5l ey
e olS lea 6Laf\.)d\ AE Syl g ol s )|
o311 s 5 Sis glw js ade OT L pizes )
A

e il b i g ol s telaws
C,SJ_.» Ju}:ajjzf\:_,ﬂ\ s )\ odlaiul Lr UMU_,.M
Ul sles s (model 25 Lambda) Perkin Elmer
(obrlw joly s w3l s sk 4 4 S

Sedd T D5 S0 a5 el S

1. Britton—Robinson buffer
2. 2,2-dipheny I- 1- picrylhydrazyl hydrate



0 85 o 13 93U aw Al il pal (et 9 (I T 2o o 0

.Ei‘ﬁj)‘ oalaul La .JuuA.L:—J.A L;Léd}lm cC,ﬁﬁJ.i
‘b'.’-‘J_”: C,\_'s_Lg_s BE) Ju.)\.:bjf 4?6_.; o L}«él} Seg
Sorot S oS bu g o ,i 035 5l e aig

R S{EL S PV IS PRESIFTY

Je 55 a5 ag PH pl L day slad sl
QLA)'_}LAJ ‘a)l_aﬁv_?wcajs.'s Q\ffCﬁH&JN
R L}_Als.la.“nb_&uo.lﬁ_«uq_pfﬂ_wrbd

o:%l._!)lp u’-’JJb t}sb_};— cl.:'s/ R JS.%

A.bfoLQLAJIJ‘AM J.Al;- UBLLJLGckfa)wj‘azLL'.W\buJLﬂQ\):_yLlew.k.:\fl\ JJ-\?

o 2o s bl pH

a;ﬁ&‘ﬁvlﬂ.b’ ol

1.0 a)LA‘V.?r.?' Les Ol

Sialesl 5l Lol sl 1

Npe oA

AW £.°C 43\ Y

ST LSSty il ol a4 55 o jlas okl g,
5 S8l O3 b 05,1 JWl 5 eslinal 5 40
4l falS g, 4 JUSGsl, DPPH 5 Las
sl g 3,5 o )13 sz 2554 DPPH -H
Sslize el JISal ol 301 pls 4 clas
S e Ly odd g 3 5l 5 o ojlas
bydsa /40 Jka s o J= DPPH' Ve L
Olse 4y a5 DPPH JLSCsl, Clio cesisy S
Ot 51 050 353 i J 58 J plows
T dsb 52 Gl il b il oSy by
by lee ol e S (6863l 2 gl 0V
DPPH JIsl, b 65356 5 DPPH JICsl, L o jlas
05 aads Y Dds gl o aS Cslan glackle s

ol asls S, 3 oL lal s sy U gles

103 U 5 oylas GlhmST ST cawls o))
oS Lo o, 8 e D3 U e s Sl e
sl =1 eSS 0 Bl ol S
Jool 053 5L 5 olS o jlas oS! 2T ot
5 ol ol Cgr s astls O
Sedeol o3 5L 5 L5 elS o jlas Glas]
—V = 65 =Y WY S esli W DPPH s,
JLsGsl, SO DPPH Ly ol s Joobdes LSy
o slaest 3 (S s 48 ol il N
Ol 3503 0 Codor 0SNG 355 S5,
o r ol ISty (S lssl 5 Jles
Hosseini et al., ) cul jSla.sSl =l joly =
LS o )lae Slusl sl ol = (2014
OF 51 ol o33 S 5 L3l msls S

O_L‘JJ.C,J;J\J_BWJJ{JJHDPPH. .]a_..»:):


https://en.wikipedia.org/wiki/Alismataceae

[l 5 b 5 A plandl 6,8 Dl s Y e e
Sl oy il ofSis Lo O e
A= 430 3 o3l ) (saiig g se Jpb
03 i gla eyl Bl e S SLLLS e L
or ALl oS Lo 8 o3 U LSS
Cse o slite gla eyl 1y s S
elsl 0,8 5w Sly3 5L S5 g PH 3 e
eoloas bl 5l sl L 0 a3l ol
3L 5 el Ciliis GLpH 3 08 Sl 25 5 olS
b S e Oyl — 0500 3L Sl eslinad L
A e ¥ by (S e cib el s Sl s
Vbl e E Ol S e £ ool
oSl (e /Rl il a5 Y e e
e 3 U S pH e Y S s
PH= 5 Ko warg bdas o LS ) 6,8
L dasme o g 45 A ey ol e (g
Sl LS g 8 Ol 56 e
505 ilwaiag 53 PH lds ol 51 das e oL

A eslial bzl

T b oS by Bl b sy
4 o 28U 0V i ge Job 3 (e /R B
S sSaland 51 Gilosl ol 53 dd okl g Jals
318kl Ol e 4l (658 OS] 1T K oS
o D) ST ILSGsl,y g ds s s S oslinad
13 8 dlos 5 Jse b b s e las

04l = (Acontrol=Asample) % 100 M)

Acontrol

JLSGsl) de 5 54 Asample 5 Acontrol Lr 0yl 53
ol 5 (=0 min) .o s ol > DPPH
Katalinik et al., ) <ol 4ids Yo 51 o OldenST o1

.(2006; Choi et al., 2002

&b
iz gla el (il ang S 0T

ﬁu@ljbybwug;_@)}up‘jjdj)
w)l_..acr.?&‘ajs.'s C)\J’I:._JC,\.H&‘[)H J.:‘ céj\.lfkja
‘;k_;)bwj)béb)#ol.;hw}:OJLQ_)‘).))JL'

RSP P P UL S

E

Y £

1

A A ) pH

Sl olS o las L o5 S350 s st pH Y K3

£ Jols slad s i (e /il i
Sl oS oslae I e Yool en a0 8 Ol 1

Lﬁ'@"}w)—?\&—‘ﬂ‘)ﬁprz\\)J°]E"



e85 s O3 U haw gt Bt ool (a9 (Sl T 5 os (o 52

A sla bl leang 03 o Sk Al e Sl g clile ¥ S b s ws S

iy L5 4 chle oyl o Sl Ve oo A dgloes a5V

¥/A
TR

v/s

-

¥ £ 1 A
OYsn ko) 0,85 @ s o Bli

Sl olS o jlae o @ D3 L s i e, Ol Ssline slackle 3 SS

iJ@Mb&‘j}ég/M‘f@ﬂuﬁbbj ﬂw)ée)wu\ﬁj\w)fcyr@
J_Z:)Lj_l:ﬂiv)r;-be)LA_O)‘JjﬁéMbJuLb 200 i A ﬁ}ﬁﬂ)jﬁﬁu{‘é‘féyeﬂﬁ)\)byb
53 Al e ol W els () o STV/E) D bl U s sslas 512 e 0
Bl iy il ol s sl LS s s e b ol e 4 ) S YO S YL AW
)‘ﬁbéhﬂ\)kﬂé}b%}bu{lfbw\ ol pH=\\j)y‘)AL;L:A/\QH9L:eJL C)‘jlu djl?r.a
A eslizad 3L oS ylas o 2 o 8 sl 53 51 oy Jeole by lie Cih S g
A
vlv
/e
vy
¥/
- - . -
\ ¥ Y £ o

o ol Do jlas oo
oﬁ;&\)éybﬂwf&li)b olafa)LaP QJLL.A LSLAV.»}J\ 3 JS.J!



02t ekl asie Olo Sl (B e /R S
Cd Ol o VL ol 8 sl am s 0 gles
o Sles Ole a bos pl aSig,5b 4 Al odis
S Las 3 0ga31 1 ol b s ol
ol el el 3,51 0 IS 53 0,8 3 5L e
Fbl bl Gl a5 s 5 s lida

NG JUS\L P VRT-ReY

ATk
ATA
VA

Ve

D3 S e e e Gl el (8

53 el L3 ol (S olS o las Lo i
23 4S5 i S il L b slee dd e
Jsdoe 5 oylas byplse i ag s S3NL
Foo e glabes s cell Y Gl w00 Ol 20
S5 Bl [y ba sl S sl ass e 500 b
oS ol plax 31 VL glales (gl ciad anils
g ik g Labs i i b s elic

A3 ¥

23S 15 bl 3 s il

LS e 3 50 e/ il p b VS
T Isb oo e iy s s 0L ) BLSE
vjd\ °j—€'§)‘ dj_lau gﬁa)m&? Jf J.:A)JLJ AN
ISES godmaspllis &)J_. Sl b 4 S5,
e O3y ilissy 4 bge e 50 EY
S eSS plate polyst 5l (S8 Al 5L
&Jﬁfvj 8\} P Ca-»-ﬂ\ j)j" J»L:E.c L J‘_}A J‘ C)b)
bL—?L:\ Q,._.OL: 6)_15 Qb'bj.;u BE Ch—al LgLﬁd)MBki
b sy d e s ol ple o3 G Cuelt
G 3 i dizes glaais o Las o5lS 51 (gl o3 1S
Gosld 5 ey lames 5l Bl (6551 (S p
(Garcia, 2012) 5,15 ol o s 1, Db

T

is [- Y "I_o

(15 il 42 3) Lo
S elS ojlas bu g 6,8 DL SL pew s by S0 KS

SU e e Bl s gilaig 53 e p8

=003 S ol ojlas bwgo & il
Jsbs 5 oslae byl 5 Olej il e ((SL5LE
Wi ), 05, S bl Las e, ool
A Glaole) 53 e 4 ndey Ll 03]
[ oie) b il T 4i3s V08 5 )Y A
S ol glaesls S5l L s S8k S
RV B IR K+ I U VS S SYR 4 W |
5 0kay S lesl s N IS Al e 4i35 VY
o3 deas e LIS 3 S LSS e Ol
e 23 S LSS (6 g sl 5 plad ulgd
o Sl ls (Shss ol sl eslinad Loy
el o351V Jad 3 ol Sl e &S el s
el 6,8 35U jw 3w gl ol S eslizal L
sla gy by O3 SU cpl Slassiie 5 As



e85 s O3 U haw gt Bt ool (a9 (Sl T 5 os (o 52

Cv/q|
I
Yiv

x/vf

Yo £4 T+ As Yo AY.
(4532) plaj

vjl._v‘)'l.&cl.\_sc)l...a_& .k.w}.?ejz Q\))f\;ﬁﬁwﬁdlﬂ)ﬁl A Kv"

££f £9% o0ff oqf it

(o) 7 4 Jsb

t;k.i)'l.&—el.;a)l.,a}l{o‘;ﬁ&bsjiut;f— w"\ﬁ;ﬂ.:}av }S.}

L Ol b 5 L5 olS ojlas 5o 8 Ol 28 Jsloms Ky ois A K3
ol e 0,3 U (F 3L5L olS T ojluae (Y o, Ol 2 Jskoes () o, I3 50

oals Olis Vv 54 e K5 s wk,ww@uas PYS | Iy VRSV PSP S
el 0 )Jﬂ. g):‘"ﬂ 6l_hg_§r.<3 J\ CJ\)J )JL L;.«:L.&Ca?r-;)

I enlaial Lf”:'u) g;’ﬁjzﬁ\ “«)jg“j}@jd&i‘



V-V t0bxiio [ VFAR o b yloud pinid JLos 1) by 0,lawd ¢ o195 LS combyindsST aolibad

40 -
(111)
35 o

304

25

Counts

(200)

.

SEM HV: 30.0 kV
View field: 201 ym
SEM MAG: 1,38 kx  Date(mv/dly): 12/27/19

WD: 6.06 mm
Det: SE 50 ym

Kurdistan University

MIRA3 TESCAN|

(311)
W (220) Mn
i QEM . JI\WMN\ : X
40 60 80

20
S olS ojlas Lo oyl gU WSOl anal 3, 818 1SS

SEM HV: 30.0 kV
View field: 3.09 ym

SEM

WD: 6.06 mm
Det: SE
MAG: 89.5 kx  Date(m/dly): 12/27/19

Lcatinid

MIRA3 TESCAN

Kurdistan University

Q)W&L&&LJ)JJ)}&[{‘J'LC clf‘s/a‘)l.,d_@bofa&‘))fu‘;ww\;}u_) R ‘}Sn:

s sl oSl gl oS W e
eJ_sj Lgl_hj_’l.r‘_}.’:g.&ﬁ skaasOlis .L")JL;AJ 'L"”)L;‘
o gadaly 3l eslazal b lyd o310l ke LS
Sed geesls 2ol (V) galaly, &y anasS

RGN PPV VR R VPR e
_09A

= (Y)
B cosO
S35 0 (oSSl $ 5 m e dsb A Y) gebals o

5 Aie OAS il 3 Sy 2o Bt p $F

\

BRIt SWACH P S L R S

OV 53 e glajax s plal  ag Ll 2
BAE IS B (YYY) 5 (M) (YY) (Yo )
e S eSe glle S Gl &S
SUSIARER RN ( IV LR T S N T
3 ol 5l s Ol e 1y 355 e edalin 4
L Lacsy oo als S 03 3L ol jen (5o las

1. Face centered cubic (FCC) structure



e85 s O3 U haw gt Bt ool (a9 (Sl T 5 os (o 52

SheeS 525 Shale sloes S 05ms 2 s iy
ieiS plal b SIO-H ass il ) cded
i by e (C=C) ST L | s el CH
055 S Ll bl sl U o 55508
L bl S8 52 S O-H e 5l 1 g0 50
s C=C iex il N-H ies Slils )l
AL COC) 5l 2is b oy 53y
Sola sl glaail> il ) el 05 5 C-N s
S—les S i)l 5C=C _iax L
e el o584 by e Sy a2 C-C-O
Sl sl D3 SU Skl 3 S s
5 Xbe o O A Jele ALS glants
3l s e, S abll 1y @l gU Gl Lol 51
Ol g e mmat LS o (6 xS 5l D3 5L e
Sl s aS Ssha L LS 5 5l e oSS
5 b )L L s JISIT ssile iz J homs
Sl U i (S Ol e 4 e 500

(Zarea, 2015) &S o Jos

TA-

Lﬁfi“"jf{?‘ Ji)L.AJ ML;&Q\):L;\_{]En)U;‘D
4%@‘%))9%}&&))‘bagbaﬁf@aﬂ
B2y W T L v S R W ARG P v e K o W
Aol S oyl Sy IS g e g Ll
s s 55 2 S5S
5o e 3 SUFTHIR Cib 1) ISCs
)W@d“bﬁdm\)ggjbek;e‘)w
oS ojlas 3 35 g s Slad Sse Lais
\)OJJ;Q\)JfL;MaJ_bQ\ﬂJiMQ?LBAS
wusfbwwﬁ)‘}w)jb)jﬁwb)b
Qldcsj; J_Abu_a ol 0)5 j;b} o)l_.,a& FT-IR
)lj_;e).)j;'uJ\J_Ja\)bd\A_{YCJ)j_JQOJLM
i 0y 8U ol il Eel s Llas S
S 5 LS e 1) S il s
.J_Abu_a olis Yoy 9 Yiv¥A cmt (God 9d=s b
IVV0 em? oz sdome 55 55 g0 A puizean
Ll e 084 5 TIA NV HEA ATAY AoV (YAYY

froe YHo:r FYau

TA= s

YEanw Yreos
.

L;BLUL; ot:fa)wtgéjﬁ Qb}yb bju}l;_)b GSO)W aFT'le_.L:Ja\\ JS.J'

LS S| 5T oot Olpe 5035 Jas 05
sdas0lis 1Cs0 i Ol ICs0 o 5 033 5L
w30 e S el S5l bl
Ay aS ol 33 8 e 3T UGl Ssylssl

M

olas S| Sl cools Ol 266 5

a.\_.if.'\_wéa):)ju)uﬁliju&)J\Jél)}éog
)J.Ul:’,°k:5°)Lﬁ-°é‘})ﬁk;-é;)\)-;wjﬁﬁjyOT
ew\MlJ}S\S}AQ\}_&M o)wboﬁwo).b



V-V t0bxiio [ VFAR o b yloud pinid JLos 1) by 0,lawd ¢ o195 LS combyindsST aolibad

slge Ol cdas o SLENY IS oS ) sboles

S S ke 53 as Sea Y/ Sl s 1T IS,
Ol 3 Jeol 0,3 5L 5 3Ll olS ol ojlas
S ol 5ol Kos glackle 5 ziy Lo
L plonil ol olas b (g3luang la il plas
5 =l elae w31 ILSGsly slge Ol
Cobl s 0155 el (6 S el Calises slaclale
sline Hliie 31 b 3T JLSKsl, Slgs Oy oS

51 Cdled Sl edel iy ot Koo 3JUT
slackle s of 5l Jol= 0,350 5 o las jlans]
Sedel Gty B by L3 8 a4 gl il
A anslie Cute J S Ol pea S Sl
5> ol I LT ILSGsly slge Olee bl
00 5YV/O YO AY/0 sl sl glac Ll
Ol S5l Jol 03350 5 ojlae 23 o s 25 S
JLSCsly slge Olpae b Jool s 5 28 5 o5
Jol s L 8 alie Sy Sl L N

sl 0l 3l QLESNY IS 53 Oge5T ol

90 A

80
3‘ 70 1

60
_}‘ 7 a)lac
\{’ 50 1 B 3D jiiaw 0)3 9
“, 40 BS9S]
=
. 18047
¥
- 20
=
" 10 1

0

\Y/0 Yo Yv/io o
(i ot 5 7l Se) Sl

oslas sline glaclals 3 sl Ity Slge Ol aglis s gas Y K
DPPH JCsl, s 4 of

.(Dousti et al., 2019) .S s (5,5 s> Lad sk
s1ae s 0las )8 L esdle alS slaolans]
J xS abe s glaasue s Ol
Pl s Sl (S Cmio 3 O sl ey
53 Olis Slacaudly ol &5 Ulse 4 oizen
Sty g b e L i el 5 o
s O & 0T GokiSOls, sl 5 e s!
= e olS 555 53 baolast 5T .(Miguel, 2010)
033 3 S S 5 dalgessm s Shas 635
il il s bl 5 Ol pcide 035

(Sumner et al., 2015) ks Jse i o5l

)Y

s

Sy
b Sl e el ladle 3 &S bl
ool Jedsa ot 2T il Llis gl
BL il 5515 Ll plie 5y s olas K
g s ool ol gl oS SLalS
e el 0350l Ll s | O S,
ALS slaes sl St BT 3 oS el o
LS5 el a5l slac gl sy 4 2l
S Sl S g
ik a5 5 B el s (S sl

L g lak :’j-.’jw 1

ST glacaal 5l aS i e els Co



e85 s O3 U haw gt Bt ool (a9 (Sl T 5 os (o 52

ol 3 (SAS (6 8ty 5 Ol SS e
I 5l Gimen 25 0l i sed Sl b el
ool 5 a8 15 el s 5e SISST Ol s
501 Gl ks 5 B0l 5 L sSbas
Bakhshi) ool el Ui 4 50 s STool8 oS 5
OLS pl s (Khaniki and Hosseinzadegan, 2014
osd $U 5 Bl sl (S olS o jlas
i 05,8 edns J5SU 50 Ol e OF I ol
DPPH-- 1St sl 4 o Las 5 DPPH JICosl
AOY ISK8) sl o3 57 Jes H
Sl e el 5 S s
S g o 5 LS5 51 A B3k oS
mls Sh oLS ol sleslaal Lo ol
oslas 45 Coul osls 0L Laiassy A ol
S B e b LS s OleLS
U SIS s ediS Ik 5 edals Jale Ol
Kamari Bidkorpeh et al., ) acS » Wl & ol )3
Sleslaad Lo ,d Slpd gl pn suew a2 (2019
S sl b ilaiag 5 (ol OlalS
Ahmad et ) ol i S s ol 3 e iass
al., 2016; Ferreyra Maillard et al., 2018; Roy et
oolas 3l iash 53 adsel Olse 4. (al., 2019
A S a0 Db 5L Sy elS i) 5 S
YMM cble ol)s 65Ul |35 Gl e Ll )3
3 el VY Ol 5 0 las oml ol Ol
Sl a5l SIS s s LI (sl
Sl (om0l e = Sl b e Sy
53 il 035 B o o 4 0 O o
ol syt 3 5L ol ke ols S rash
—==en (Behravan et al., 2019) >, x4l 00
o DL S e Fpe Jelse s sk oo
sl ol Cl'” A s sk &T oslas

Shls OLalS coul esls 0lis La iassy < iy
Al 5 e (558 Ol 5T L S S 5
Cols Ol F5 0 b Slagslon oS )l
(Aryal et al., 2019) Ll e slag ley s
31T GLadlSGsly ok e 51 OlasSt o1 ols 5
Il (S5l e lie 3 55T SIS, (s
L o151 sladlsGsly iy o W 5 g sk
2 S edhe Jlmd O3St glaa s S
Ol adar 51 Lagsolony 51 ol il
3l VL 0 L s S Gy e sbslen
SLS 55l ol s | e O
i b o S Gl o sume glauns] 2T
350 5 Lafagis Sl Ly pesa s
S St 5 S el sLa0l S| B ol
.(Safari and Ahmadi-Asbchin, 2019) <.l asl
SISl sla s 5l S
st ol 53 45 el DPPH UG, 5l sslizud
05,5 1 Ul DPPH JIGsly .l 433, S &
315 15 0 S e al ST 50 S 58 055548
Glsed =S )lee o Jld IS o il 0l
Mensor et al., 2001; ) c—ul jla—s| =i
ol e sdS sl iays (Karamian et al., 2018
SLS 5 bl BLsle olS 15 e, 48 ol 03l
"oed 5 e LT s ST I gl il
Choobkar et al., 2017; Shafaghat, ) 4L
o Gl s e I sl 5 s STl (2010
Zanganeh et) Lies fla sy 5 35S s 5 bap 55 s
ool Ale glos s ol Ol g 0 .(al., 2019
ol e (SaiSles 5 2 S Ao el o

1. Alpha-Pinene
2. Limonene

3. Monoterpene
4. Sescuiterpene



ey Sl ol sl 03, VLY (gla IS
oale_ul Jsﬁli:_w.) LEL_AUL}) )‘ ;_«..s” “Lg C)bbj.’l_o
By <QMUQAJ_<.1.> Muﬁw)}. O,“o\)b .J),».i':
Q)HGJ_EJQ‘)J}JLL;.AL.:J&L_@'))JL:}LMA
sl osls lad VY LV gl i a8 s S
d;‘@&\))ﬁbw‘ﬂo)‘x(}ﬁydﬁubeﬁ

Aelwsa 26 YA BV s i ol SIS s

DPPH radical

N S

pH ca)L.A_QY'g/ICALL.GmJEJ Q‘)L:;\mMC,.MF
Lyl b me o) S Sle a3 80 s 54
c)l@\byﬁ)bjwejbo‘)bfbdwd\j
(Wi o0 J‘ju\_})Sw‘)éoMﬂQb}ybwﬁ
«Jl (Heidari et al., 2016) A& 5,158 e ol Y
)lj uﬁ‘ B Lol ccoul ‘)L:.wa. LSS u.:‘ B Lﬁ&»ﬁj}.&
‘I‘:’.(fjjbgygli)k’ eL;L:eJE ﬁjbjwabbyb
o ble S pH ﬁ\cu Al ) Jgdes e

)J&f—ﬁjpobj;u:go)wwmﬁ;,\ﬂ

Antioxidant activity

e

DPPH- H 0luesSt 5l & of L 5 DPPH JIGsl, (S jles il VY K&

Q\)J j.vb j:"‘—"’" C,\_Pb GL; b)L.é-G wl.w J‘J.:ws‘

(Gorjianetal., 2019) ¢l sl o ,&

26§ S o
So e s b e s 4 S350 e
o=l Ll e ey s lzess 5 Il )
O s 5 ol x5 (50513 56wy 3 )
d_:ﬂ&-):_él_iw.g;_mhsjjv_lz:f«f\)
S s g 534S ab gLl S|
Lad Fee e slud o> g il slag lay
S ol 53 el SLS e il Ko
Sl Sl sls Shss LS o soslas
s edoals fsle SO Olme a4 0,8 Oy U
g Ll d Lol Bl s s eslanal sis Il

3 o S ge Slheskizad Ous 0,8 LS BU e

¥

Sl a3 ey ol glse sl

5 SLSE pals S oS ojlas Jls)
OF Kl VY s sildas 0T 5l ol (g0 5L
o oS whle s ST Il Slgs Ol &S e
SU 5 olS ol eslae 51 1) e o3 25 e VY/0
s s Adb e i bokle s w ol o))
Sosd $b 5 olS ojlas Sl BT Cuolt 54
o Ossle b 5l el sey S O 5l ol
Syms syge 53 OIS s Sos glaasl s Lol
Vs bl S e b, s LS S
2303 Sy olS ojlae S| sl cools
ooluas ol bedd s o3 $U 31 iy Lok
L ST 5T ol 28 Ls) 5 ol 03
SU s ALS eslas 50 53 o o B A1

Sl S Ol g e s Sl el e (g0



e85 s O3 U haw gt Bt ool (a9 (Sl T 5 os (o 52

LS onl 5l Ol e ailie slaiagsy 5 Srass ol
OlS| oT G Ol et ol st 0,8 (g0,3 5L

23S e b

d‘é)-k; 3 ’gmo:'-

b8 aabOLL 51 iy aomgs dlie !

iR sl Sl e ol a2 e 2
Sy Jos 4 slp 5 ol ol ST K20

AT es 0 (6518 ol SUKGT 5 Ol g

References

1. Ahmad, A., Wei Y. and Syed F. 2016.
Amphotericin  B-conjugated  biogenic
silver nanoparticles as an innovative
strategy for fungal infections. Microbial
Pathogenesis, 99: 271-281.

2. Ahmad, N., Sharma, S., Alam Md, K.,
Singh, V.N., Shamamsi, S.F. and Mehta,
B., et al. 2010. Rapid synthesis of silver
nanoparticles using dried medicinal plant
of basil. Colloids and Surfaces B:
Biointerfaces, 81: 81-86.

3. Aryal, S., Baniya, M.K., Danekhu, K.,
Kunwar, P., Gurung, R. and Koirala, N.
2019. Total phenolic content, flavonoid
content and antioxidant potential of wild
vegetables from Western Nepal, Plants,
8(4): 96-107.

4 Bakhshi Khaniki, Gh. and
Hosseinzadegan, R. 2014. Investigation
of Chemical composition of essential oil
of Teucrium polium L. in different
habitats of Mazandaran Province, New
Cellular and Molecular Biotechnology
Journal, 3 (12): 47-55. (In Persian)

5.Beer, C., Foldbjerg, R., Hayashi, Y.,
Sutherland, D.S. and Autrup, H. 2012.
Toxicity of  silver  nanoparticles-

Nanoparticle or silver .Toxicology
Letters, 208: 286-292.
6.Behravan, M., Hossein Panah, A,

Naghizadeh, A., Ziaee, M., Mahdavi, R.
and Mirzapour, A. 2019. Facile green
synthesis of silver nanoparticles using
Berberis vulgaris leaf and root aqueous
extract and its antibacterial activity,

10

U Caxis 53 il o (55 bas o plal ST s

WU( U'p\)J- JLA.J)‘ J._J:L» asls Jf)lj })\b 9
SU 5 S aals S el ojlae JluS)
rk_>u\ DPPH J}U_:.A uﬁ:j) g ‘_)T )\ }_a\;- Ls").’
5ol S ol sl Sl oIS Gl S as s

33T Il 5l b ialast [aSTs 51 6 S sk
LS o lae jliuS| sl el a2l .5 5 DPPH

3ol goud S5 s SLse a0l S
slaasl wax g Las 5ol8 alie cbls s o

International Journal of  Biological
Macromolecules, 124: 148-154.

7. Britton, H.T.S. and Robinson, R.A. 1931.
CXCVIIl.—Universal buffer solutions
and the dissociation constant of veronal,
Journal of the American Chemical
Society (Resumed), 0: 1456-1462.

8. Cho, Y.M., Mizuta, Y., Akagi, J., Toyoda,
T., Sone, M. and Ogawa, K. 2018. Size-
dependent acute toxicity of silver
nanoparticles in mice. Journal of
Toxicologic Pathology, 31(1): 73-80.

9. Choi, CW., Kim, S.C., Hwang, S.S.,
Choi, B.K., Ahn H.J., Lee M.Y., Park
S.H. and Kim, S.K. 2002. Antioxidant
activity and free radical scavenging
capacity between Korean medicinal
plants flavonoids by assay- guided
comparison, Plant Science, 163: 1161-
1168.

10.Choobkar, N., Kakoolaki, S. and
Mohammadi, F. 2017. The biological
effects of herbal medicine, Falcaria
vulgaris: An article review, Iran J Aquat
Anim Health, 3(1): 74-83.

11.Doosti, B., Nabipour, F.and Hajiamraei,
A. 2019. Green synthesis of silver
nanoparticle by using the aqueous extract
of Fumaria parviflora and investigation
of their antibacterial and antioxidant
activities. Razi Journal of Medical
Sciences, 26 (6): 105-117. (In Persian)

12.Ebrahimi Monfared, K., Rafiee, Z. and
Jafari, S.M. 2012. Phenolic content and
antioxidant activity of Flacaria vulgaris
extracts. Analytical Chemistry Letters, 2
(3): 159-170.


http://ncmbjpiau.ir/search.php?sid=1&slc_lang=en&auth=Bakhshi+Khaniki
http://ncmbjpiau.ir/search.php?sid=1&slc_lang=en&auth=Hosseinzadegan
http://ncmbjpiau.ir/search.php?sid=1&slc_lang=en&auth=Hosseinzadegan
http://ncmbjpiau.ir/article-1-444-en.pdf
http://ncmbjpiau.ir/article-1-444-en.pdf
http://ncmbjpiau.ir/article-1-444-en.pdf
http://ncmbjpiau.ir/article-1-444-en.pdf

VYA Ol [ 1FAR 3l o 5 )lows cuiuid JUw Y by 5,lowd 29,15 GBS condsindssT aoliliad

13. Ferreyra Maillard, A.P.V. and Dalmasso,
P. R. 2018. Interaction of green silver
nanoparticles with model membranes:
possible role in the antibacterial activity.
Colloids and Surfaces B., 171: 320-326.

14. Garcia, M.A. 2012. Surface plasmons in
metallic nanoparticles: fundamentals and
applications, Journal of Physics D:
Applied Physics, 45: 389501 (1pp).

15. Gorjian, F., Mirza jani, R. and Kolahi,
M. 2019. Phytochemical, antioxidant and
phenolic content survey of leaves and
flowers hydroalcoholic extracts of the
Conocarpus erectus and biosynthesis of
gold and silver nanoparticles using this
extracts. Eco-phytochemical Journal of
Medicinal plants, 7 (1): 87-100.

16.Gour, A. and Kumar Jain, N. 2019.
Advances in green synthesis of
nanoparticles. Artificial Cells,
Nanomediciline and Biotechnology,
47(1): 844-851.

17.Gratzel, M. 2001. Photoelectrochemical
cells. Nature, 414: 338-344.

18.Gress, E.M. 1923. Falcaria rivini, A
plant new to the UNITED STATES.
Rhodora, 25 (289): 12-13.

19.Haji Sharif A. 2007. The secret and
myetery of herbal medicin, 4™, Tehran,
Hafez Novin, pp: 944. (In Persian)

20.Heidari M. and Bagheri M. 2019. The
antimicrobial effects of Hydro- extract of
Mentha piperita Lamiaceae essential oil
Nanoemulsion on gram- negative
bacteria of Escherichia coli: aLaboratory
study. Journal of Rafsanjan University of
Medical Sciences, 18(6): 515-528. (In
Persian)

21.Heidari, R., Rashidpour, M. and
Azadpour, M. 2016. Green synthesis of
silver nanoparticles using aqueous extract
of Rosmarinus officinalis L.: synthesis
and antibacterial activities, Journal of
Nanomaterials, 8 (26): 99-106. (In
Persian)

22.Hosseini, S., Gharachorloo, M., Ghiassi
Tarzi, B. and Ghavami M. 2014. A
review of antioxidant capacity assays
(Reactions, Methods, Pros and Cons), the
Society for Information Display, 11(4):
89-111.

23.Jaberian, H., Piri, K. and Nazari, J. 2013.
Photochemistry composition and in vitro

\lq

antimicrobial and antioxidant activities of
some medicinal plants. Food Chemistry,
136: 237-244.

24 Karamian, R., Asadbeigy, M. and Yari, S.
2018. Antioxidant activity of Glycyrrhiza
glabra L. extract and protective effect of
its leaf extract on ethanol-Induced
nephrotoxicity in Male Rate, Journal of
Illam University of Medical Sciences, 26
(4): 1-12. (In Persian)

25.Kamari Bidkorpeh, M., Jamzad, M. and
Naderi, F. 2019. Evaluation of the
aqueous extract of Portulaca oleracea L.
potential in the synthesis of Iron oxide
nanoparticles, Eco-phytochemical
Journal of Medicinal Plants, 26 (2): 117-
128. (In Persian)

26.Katalinik, V., Milos, M., Kulisic, T. and
Jukic, M. 2006. Screening of 70
medicinal plant extracts for antioxidant
capacity and total phenols, Food
Chemistry, 94: 550-557.

27.Khan Ahmadi, M. and Shahrezaei, F.
2007. Study on chemical constituents of
the essential oil of Falcaria vulgaris
Bernh. 6 (23): 52- 57. (In Persian)

28.Khazaei, M. and Salehi, H. 2006.
Protective effect of Folcaria vulgaris
extract on ethanol induced gastric ulcer in
rat. Iranian Journal Pharmacology and
Therapeutics, 5: 43-46.

29.Krinsha, V.C., Ranger, K., Lavate, R.A.
and Kumbhar, D.A. 2016. Sathe S.S,
Kokare B.N., green synthesis of silver
nanoparticles from plants. Proceeding of
internatinal conference on advances in
materials science ISBN 978-93-5254-
490-5.

30.Mensor, L.L., Menezes, F.S., Leitdo ,G.
G., Reis, A.S., Santos, T.C., Coube, C.S.
and Leitdo, S.G. 2001. Screening of
brazilian plant extracts for antioxidant
activity by the use of DPPH free radical
method, Phytotherapy Research, 15: 127-
130.

31.Miguel M.G. 2010. Antioxidant activity
of medicinal and aromatic plants. A
review. Flavour and Fragrance Journal,
25: 291-312.

32.Moyer, C.A., Brentano, L., Gravens,
D.L., Margraf, H.W. and Monafo, W.W.
1965. Treatment of large human burns


https://www.sid.ir/en/journal/SearchPaper.aspx?writer=31531
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=149056

e85 s O3 U haw gt Bt ool (a9 (Sl T 5 os (o 52

with  0.5% silver nitrate solution.
Archives of Surgery, 90: 812-867.

33. Nadaroglu, H. and Giingdr, A. A. 2017.
Ince S, Synthesis of nanoparticles by
green synthesis method. Juneau Icefield
Research Program, 1(1): 6-9.

34.Pareek, V., Bhargava, A., Gupta, R., Jain,
N. and Panwar, J. 2017. Synthesis ana
applications of noble metal nanoparticles:
A Review. Advanced  Science,
Engineering and Medicine, 9: 527-544.

35.Parka, E., Bae, E., Yi, J., Kim, Y., Choi,
K. and Lee, SH. 2010. Repeated-dose
toxicity and inflammatory responses in
mice by oral administration of silver
nanoparticles, Environmental Toxicology
and Pharmacology, 30(2): 162-8.

36.Ranjbar, A., Ataie Z., Khajavi F., and
Ghasemi, H. 2014. Effects of silver
nanoparticle (Ag NP) on oxidative stress
biomarkers in rat. Nanomedicinal
Journal, 1(3): 205-211.

37.Rezaei-Zarchi, S., Taghavi-Foumani, M.
H., Razavi Sheshdeh, S.A.R. and
Negahdary M. 2013. The effect of silver
nanoparticles on blood cells in male rats.
The Scientific Journal of Iranian Blood
Transfusion Organization, 10(2): 147-
153. (In Persian)

38.Roy, A., Bulut, O., Some, S., Mandal,
AK. and Yilmaz, M.D. 2019. Green
synthesis  of  silver  nanoparticles:
biomolecule-nanoparticle  organizations
targeting antimicrobial activity. Royal
Society of Chemistry Advances, 9(5):
2673-2702.

39.Safari, M. and Ahmadi-Asbchin, S.
2019. Evaluation of antioxidant and
antibacterial activities of methanolic
extract of medlar (Mespilus germanica

L.) leaves, Biotechnology and
Biotechnological Equipment, 33 (1):
372-378.
40.Shafaghat, A. 2011. Volatile oil

constituents and antibacterial activity of
different parts of Falcaria vulgaris
Bernh. Growing wild in two localities
from Iran, Natural Product Research,
25(4): 368-373.

41.Salahshoor, M.R., Mohammadi, M.M.,
Roshankhah, Sh., Najari, N. and Jalili, C.
2019. Effect of Falcaria vulgaris on
oxidative damage of liver in diabetic rats.

v

Journal of Diabetes & Metabolic
Disorders, 18 (1): 15- 23.
42.Shankar, S.S., Rai, A., Ahmad, A.,

Sastry, M. 2004. Rapid synthesis of Au,
Ag, and bimetallic Au core-Ag shell
nanoparticles using Neem (Azadirachta
indica) leaf broth. Journal of Colloid and
Interface Science, 275: 469-502.

43.Sperling, R.A., Zhang ,F., Zanella, M.,
Parak, W.J. 2008. Biological applications
of gold nanoparticles. Chemical Society
Reviews, 37: 1896-1908.

44.Sreeprasad, T.S. and Pradeep, T. 2013.
Springer Handbook Nano- materials.
Springer, Berlin, Heidelberg, pp: 1221.

45.Soudamani, S., Yuvaraj, S., Malini, T.
and  Balasabramanian, K.  2005.
Experimental diabetes has adverse effects
on the differentiation of ventral prostate
during sexual maturation of rats. The
Anatomical Record Advances in
Integrative Anatomy and Evolutionary
Biology, 287: 1281-1289.

46.Sumner, L.W., Lei, Z., Nilolau, B.J.,
Saito, K. 2015. Modern plant
metabolomics: advanced natural product
gene discoveries, improved technologies,
and future prospects, Natural Product
Reports, 32: 212-229.

47.Tao, A., Kim, F., Hess, C., Goldberger,
J., He, R. and Sun, Y., et al. 2003.
Langmuir- Bldgett silver nanowire
monolayers for molecular sensing using
surface- Enhanced Raman Spectroscopy.
Nano Letters, 3(9): 1229-1233.

48.USDA APHIS. 2012. Weed Risk
Assessment for Falcaria vulgaris Bernh.
(Apiaceae)-Sickleweed. United States
Department of Agriculture (USDA),
Animal and Plant Health Inspection
Service (APHIS), Version 1.
www.aphis.usda.gov/plant_health/plant_
pest_info/weeds/downloads/wra/Falcaria
_vulgaris

49. Veerasamy, R., Xin, T.Z., Gunasagaran
S., Wie Xiang, T.F., Chou Yang, E.F.,
an Jeyakumar N. 2011. Biosynthesis of
silver nanoparticles using mangosteen
leaf extract and evaluation of their
antimicrobial activities. Journal of Saudi
Chemical Society, 15: 113-120.



VYA Ol [ 1FAR 3l o 5 )lows cuiuid JUw Y by 5,lowd 29,15 GBS condsindssT aoliliad

51.Zanganeh, M.M., Ghanei

50.Zanganeh, M.M. 2019. Green synthesis

and chemical characterization of silver
nanoparticles from agueous extract of
Falcaria vulgaris leaves and assessment
of their cytotoxicity and antioxidant,
antibacterial, antifungal and cutaneous
wound healing properties. Applied
Organometallic  Chemistry, 33 (9):
e4963.

alvar, H,
Akbari bazm, M., Ghanimatdan, M.,
Abbasi, N., Goorani, S., Pirabbasi, E. and
Zangeneh, A. 2019. Novel synthesis of
Falcaria vulgaris leaf extract conjugated
copper nanoparticles  with  potent
cytotoxicity, antioxidant,

A

antifungal, antibacterial, and cutaneous
wound healing activities under in vitro
and in vivo condition. Journal of
Photochemistry and Photobiology B:
Biology, 197: 111556.

52.Zarea, E. 2015. Green synthesis of Ag,

Fe304, ZnO, CuO and TiO; nanoparticles
in some medicinal plants and study of
antibacterial and antifungal effects,
Master thesis, Faculty of Agriculture,
Shahid Bahonar University of Kerman.
(In Persian)

53.Zargar, M. and Mohammadi Bandari, N.

2013. Silver nanoparticles and their
applications. Applied Biology, 11(3):13-
31. (In Persian)



e85 s O3 U haw gt Bt ool (a9 (Sl T 5 os (o 52

Determine optimal conditions of synthesis of silver green nanoparticles by aqueous
extract of Falcaria vulgaris edible- plant and evaluation of its antioxidant
properties

Delfan, Z.1, Kochackzadeh, Gh.?"
IM.Sc., Department of Chemistry, Faculty of Basic Sciences, Khorramabad Branch, Islamic Azad
University, Khorramabad, Iran
2Assistant Professor, Department of Chemistry, Faculty of Basic Sciences, Khorramabad Branch,
Islamic Azad University, Khorramabad, Iran

Received: 6-6-2020  Accepted: 12-10-2020

Abstract

Nowadays, the advent of nanotechnology and the synthesis of nanoparticles have brought
many developments to humans, but this technology must be considered in terms of safety.
Meanwhile, the synthesis of green nanoparticles has expanded due to more compatibility with
the environment and that they are low costs and non-toxic, because the plants have a very good
ability for reducing the metal ions and synthesizing nanoparticles. In recent research, the
optimum conditions for the green synthesis of silver nanoparticles using the extract of Falcaria
vulgaris Bernh. and its antioxidant effect were investigated. In this research, first aerial parts of
plant were collected plains south of Khorramabad before the flowering stage in May and dried
in shaid. After preparing the aqueous extract of plant by soaking, effective parameters of
nanoparticles synthesis such as pH, AgNOj3 concentration, extract concentration, temperature
and time were evaluated. Optimal conditions of silver nanoparticles synthesis by plant are
include pH=11, AgNOs concentration= 8 mM, extract value= 4 cc, temperature= 40C and time=
120 minute. The formation of silver nanoparticles was confirmed by the techniques of UV-Vis,
X ray diffraction and FT-IR. The study of the morphology of the resulting nanoparticles showed
a spherical shape with a particle size of 16-29 nm. Evaluation of antioxidant activity of agqueous
extract and synthesizing nanoparticle by conventional DPPH method were carried out.
Maximum value of free radical inhibition at 12.5 ul/ml concentration of extract and nanoparticle
compared to ascorbic acid was reported. Finally, it can be concluded that the presence of
various chemical compounds that have caused the antioxidant activity of the extract expresses
the extract and the resulting nanoparticles as a source of natural antioxidants.

Keywords: Silver nanoparticles, Falcaria vulgaris edible- medicinal plant, Antioxidant
properties
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