(B3 - ole) oS 5 Sk dlxo gz Yho
1197 Oliwtli o 03l Al

S104i3 oL 0.ga0 0 ylas j1 o i 0 383 1 33930 (I BT WO Cdlad vy
(Scrophularia striata)

“PhD. s il yhl le T M.SC. )L o5l g

ulfl @M.:l ;L;u;Lw) Cown 09; ‘rD?l.C 0dSisly c(:M.s] oKisly ..\w)l L;wLw;)L{ d&bﬁni u.u.:‘) -\
ol @M okt Cangj 09,5 psle 215l o] oKty Y

hatamniya60@gmail.com : Jetue sdiw g Suig Sl oy #

YWWAPIPNY o pds 6 VWARIBN sl o 2o )b

ouS

Wl oolaiwl (g lodnis oL ogme ojlas l eolatul b oyl Ol 3eil jiw Cuz g g oole Bg, SO 5l Gadsg cpl 0 1 Bu
WA s i 313 (0,8 S35l 4 0,8 slag (Rl s (134T 0gae 0 las ;5 39290 o plie 4S5 9k
955 058y San g UV 5950 xSl slabg 5l (s loaiis oS o las 5l oud jiiw l)3sil ololis cuz gy g olge
3y ‘o)f Gl xS ade 5 g baiis ol oge o )lac | oo jiiw oy ol,d4l basbos el as oolatwl KaSul
5 o8l weS oS eldlinl) Cuie £,F 9 (ddgeiy MwndS 4 ATCCL_,’.D.*L Migallos 6ATCCL§>{5L--J}~J| (sl Loyl
S5l eolazwl b (MBC) Saas alale Jilas g MIC) Sl cdale Blas 23,5 18 w0550 ((egdpw gl
o Gy 5T 0 Salz jlasil by alegas by Sbad Solad d s gl e

oy Slogl Vae oo & il o 5 amly il b iShas colled o oldel e il L aS ol ylis b il
9 Yook & Cale )3 0,8 Sl)3gl ol ySbas Colld (i Sl bl sdalin bag 2L ase Rl o ol 2SLas colled
9 I b glacbale )3 fizmen ol osalin (e YT 0l pac o jla8 L) (ugsyol (w95 95 ghdlinl (650 ade
s oanlie ATCC il Yigalles 5 asigeds SoandlS (sl 551 (55, o505 Lo il 85 S350 Vao duo /9T

koo S Glgiear Gl o (g l0ari ogee oylac | oad jiies o)k SSeil oS 290 ge Ayl Slgiiny (nl @l 4 Az g b i(g puS A
g oslittal (b slagyigih pln 5o cmlio 2l SLus

;s"L‘)"SL’M 0| PY: o e “_g)bw;s 0G0 <0 483 Ql)éy'b' :‘54.:.’5 0'53|5

AT Gliusb o 05kod h M (895 — oole) b 3 Joko dloxo Yo


mailto:hatamniya60@gmail.com

o 9 5l Lol Cous

e 0bas 3l oud e 0 8 DH3856 b Tl wo SIS v g

4 25 ojlas dliwsay ok ady Sldgl Koo
e R
S 2S5 oy e g Lo PH (5518 S clale
(YY) o)l

ol s e b )55l cdear lals 1 stz
cledy Gl Grizmes aiilos Coglsl ;0 Ygero
Sl P 2l Slge 5 Ll 4 5l pas 5 Sl
sty o9r% Shdgl ade gl canlie glasy 3l
Gz olS HlalS nl 5l (SO Wed (o ogeste
S5 o 5l ol pl .cwl (Scrophularia striata)
wb s GhlB el el shle g wilise gene
ol 5l bl o a8 (g lsarts oLF il e it
(e D504y Canla Jlo gy 0 9,055 g0y 2O
alox 5l alize Glag o Oloyd 5o (oo poye L
Ps)se a1 0955 Fske 95 5 055 Ssete 4 S
WS Oyge ol Gy, » ol Sldllas g2yl b
o

0,85 S3gil sl Cugz selie ailie ol Ayl |
S D)yt ShIais oS (rizmes g ol Do
SR eslitul 8590 bagsslow oy 3 LI bl o
Gloaiis ol oge Caand I Gaiod pl 4 0,5 oo
Sl g oo colawl 0,8 Oldgl puw Cawny Sz
5 ey ol 2l Sl

by 9 Slge
Geizs (] 5o oolaiwl 090 (g loanis oL i LS Va0
A3 6ysl mez AN el BlLLI Slieass sbls
M}IQTM@.@MOLS‘_;”T@_?}IM
Ol b odiy; g ogme (S g a3l) olse slocend
S ale 0 g cwlin llph jo il opliso
A 39 (B olwl adliwga o jlac ags oz g W S

29 o0 1y kS g 5leS V- "cs."ib"""-‘ e

slos ;0 435 V0 Bowds § > yhate Ol cw gw Vo
IRV R e BPAR S BN PSR [ L VPSS
o ¥ ol o Sl &5 L o8 Glo )l am
a8 osls 13 sam ol sl Jla 5o o5

)

Y-y

FUREN
5 poke 55 Olol g dmg 0 p)l5 Sdedy (555L3 5L 039 4l
Mg slp e w; b o (VL Ce s b mbo
(et slaghy, wile b slaty, ol gl
slaby, 5l ooliiul ogh o ooliinl (Juj 5 (leerd
oy anze izmen 9 Vb jlad g oo @ 5l (Sopd
3 obend o g, el o Ko Bib (V) oyl
Slp L @ olge (pl a5 oud oolaiul sleed olge
ot Sopis Sln Grizes Al S e
e i (0 9 ¥ X Y) wilhie Sl g so
(F) wdlioe (oo SYgame adgi (b9, cnl 5l ool
S Ga S Ceed Fhossb b (23, 4 5L g, cl )
gy sheme ey Slocesl on 5 go Slse
Mg (D gl adgs slaghs) 5l (S wbloe il P
$U ag slp gy ol 4 azg g Cenl (e (hgy0
S ol 5l pebie (o jod adbioe () @l
Sozse Ngyee B4 b gl (g wdg o
Lo Sl b 3l lappansilSlg Se aile (63,150 ans
Orzes g (A 5V F) el 5 lag B dacunsegisS]
OF 5 IF Y ) 0 Q) alS laoylas 5 lals

Wl )8 S gl (e g o
28 arwgs S3ail it caz LS 5l slitul 3
OlalS alwgar Dldgl piwegid (S jsba ool
o)l 55 0)lge 4 plgioe &S Wl o (placute Shils
svba (2L ojlas aliwgay I35 Syl 00,
5 e Dl o5 35 o oolizl T Pl 5l Jsons
by Oldgl ji Cuy (F) aBbios Sl (e
285 Glogg Lulyh a4y g 035 ool (LS LS ojlas
P adboos sl el p3¥ (oleond 5 (S 58 slab,
4 Somd (2L olas el sty (00
Do 4l ;S g 035 YL (29,50 S Glalaie
W %) wil e zaS Slydgl JSas cqz o3Y ol
alwgs O3gil Fimg b ool bl Sogll (VA 4
2 Loy g S 500 laty, 4 S (LS o)las
3l i sy e 50 (V) wib oo oo o>
Onl b shee Sy ST LS o las alwsa
AP N0 Wil o e L 5L aS (g ebody il oo
Sl Sy 5 CubeS g e Jlo al LYY 5 Y

AT Oliusb o o5ked h > (895 — oole) b 3 Joko dloxmo



o 9 5l solb Covs>

e 0)bas 3l odd i 0,8 DIH3gib b b wo CuWlkd w) g

a0 £l o ocele YT Goedy dlols g,
(R) o ealo )48 QjT g ol ol
RARRINY

<l sl o leolids

slogbs,
S plaS o e glp & s eaite Olasie
Gtz ol o el LS a8 blog g Sl 4 eyl
e i b oy, Sl gl b)) cux
b ool (SerSIl ooy See LT g ol
y iz Ol i UV 5550 il a5 (5 5boas
e Sg g ool lii yiegil - U FYF ads o
Py See dlewgar 0)d S3el 59,5 5 (Jlw S
NASREPE IS | ) V.S VY S GUEL O B PN

oyl e 5l gy cnl e i 0lSel Jele A
L(\Y) o,Ken 5 Subba Ra0 g, Gubo  cmablins
5 2l oylac a5l e ol eolaiwl Ol Swl
Voo slade b olaJsloe (AGNO3) 0,85 ol s Jgloe
sbre 51 oo 8¢ 5 o ojlae j1 oo 2 oo
ol F sl az o A slos jo STy g g 0,8 Ol s

Al plonl 4880 Ve Sdedy g Voo o TPM j50 ;0 5
Sl VE 5lan w09l Jalro S/ gy 4
48,80 10 Saedy Yoo o o TPM Ceeyus b STy Joloxo
g opligs Ol b alol> Cgwy g ad jouds il

5 o el L ¥ b Sl 5 oldsl Jl o5lasty

2

1.5 4

-

o

<!

[<B]

(&S]

c

D5 -

]

[72]

<
0l"'l""l""I""I""I""
200 300 400 700

50, 60
Waveloength (nm?
2§ ,loanis olS ogue o lac 3l oads i 0,85 Dl,3eil sl Qi i b i) S

800

6155 oL oges oylas 3l o s 0,8 356 (SEM) il i Sl osSvs ,Son Bl S gn ¥ IS

AT Gliusb o 05kod h M (895 — oole) b 3 Joko dloxo

YA



o 9 5l Lol Cous

e 0bas 3l oud e 0 8 DH3856 b Tl wo SIS v g

g o ol S BT g Jos lse g5, oz
0,39b 51 ey ieS (ygumbgSSl celis YY1 e
clale lgieds o9 00,55 by ol jo 6L aS | 0,8
S5 s o ioles] ase ol )15 MBC | Sawss

Do a3l ] lawgte gl 5 wiads

opdi Olyogili (o190 Coled oy gl

SPaiiid ol ogu0 (I o lac jf ouds udyi
Glize glackle o o8 Ol)36 ok sbas Sl
5 agw 25T il Cwglie 992y LoaS ol lis
O chle o cowles uiie oml glokle
e lple (¥ JS8) wb edmlie Yoo Lo

asly (S 0,85 0lydgil clale 4 bag 2SU conles
BT ot s Cllad 0, lyogls ke T L
2 Gl ol ohee Sl b ol il 3 5
O clale o aS g by oosn Sy g uSL 4
SoGiia Gl eyl Sldgh Jele Ve die
2 Al oS g iyl eeSSkdlinl s )lee
i il glacdale ool 00g b Migellus
s ATCC b sl sloasw o) » |, 30
oSl ol ool lis ol ISl 5l
5 mMsalls 5 adgarMenndS Jod 51 Galesl 050
Ol Cueglie 393 51 D3gil Jolre il slacdale
Voo +I5Y0 5 +/¥NY glaclale a5 sboay wiols
9 \ J}J}) Gl ailos Lg)...bia LQ.;‘ S9) o).°.> u‘)éyl.:
¥

as ol i (MBC) Soss slaclale las>
Yoeg, S FYO U YVY lacdale jo 0,8 &l,d4l
Oilejl 9590 slas SSL dea (53, p Oldgl Jolowe
Migallo sz 4 b Sh gaer » Fais 5l ghls
(¥ J992) 092 ddgeis SS9 b

v.q

Olydgil w (b 5l slodsw Cowlis )y
SrSbas Cllid ey sl SRl iy 0
s ool [T o Sale Ll Lbs, 5 0,8 &l3sik
b oo Osemilomsm s 5l mp sk 0nl Gl
il SlS Ll 3 eaid 16 o o o lailil & 908
oz Dyged T giis Joe bze (59, p Pl b
» J.:).a.w‘ )9"‘”’L’ S dJ.«.wj:b ) MNP IR A Y
S ghee gyl 4 Slr g0 iS L (g9,
Voo e lacSaly 5 S5 5o b obul plate JLolsd L
9 JYQA ofe e clale b 0 42 c):)jjb Jﬁlm )‘ )....Jj).i;Lo
ab a2l sjlas 5l s Sole Ve e K08 Sals o
Cude sald lpedr Ssn (Bl Sws Sl
0, I3l 5l kit ol s 50,8 oolaul
I ey 050 O 2lShas il g IS 4 g 4
Oygods gl 5wl 1SS L 4w o iole;] ann .28,

(YY) Kgs &l LT Lawgio
MIC= Minimum ) Swlojb clale Jslas s
cbale JSla> s ¢ (Inhibitory Concentration
MBC= Minimum Bactericidal )  Sozs
1% cuby,Se 0 MIC Ll (Concentration
Pl Sl hghlosSn by, by el sl
caiS Lams ) oolinal b 3, gl Jb (VF) b5
ast Yoo 11107 b Ypo oo d 51 Sy i55inn o
Sk Son slacedy 4 o] 5l idg)See Ve e g widy
idgy St e iy e Vo v ggl a5 (clals A8
el Ve e Sl aen 4 BT o ol adlsl
e Ll Jolao 0ol 33, (229,500 gmiliwgns
DS el aline gloialeg] o adlol ol e
e 3 (6L Gommibiwgw 5 S o) Soe
3ae ol ad 8l s (o,a0 DlLdgil g S laxa)
&S oS il 4z 0 YV les o auwligSSl el YF
ol Bl Gy Gl ) I8 ey 090 Sy
oad olml 1 )3 (505 @ &5 Selr (G
9 Sude JpuS iy a8 )5 L 0 MIC Joles o5
5 85 LB wyn oy9e allax 5o e S
MBC Oetd 6l ol anslde LQ:QT L ,Ss slas,

AT Oliusb o o5ked h > (895 — oole) b 3 Joko dloxmo



o 9 Hli eolb Covs w0 las 3l odd Fw 048 D366 b Wl wo CWled vy g

S SL ade 5 (g loaiis ogue o lac 5l oad iw (Yo o) 0,85 Dl 3650 alidee slacdale 51 AU (o dow) o) pas dlla Jlad 1) Jgoo
Shalesl 9,50 hie o5

Saresl gD & ojlas YNY Al VYO vIo 0 5295 (Sl gus
Yy . Y 5 q 1 Yy ATCC sz, ol
Y. . v v 5 A V¢ =l IS less 2l
T . . . f 2 VY ATCC _abdiselles
YA . . . . # \# AigaiddS

S Sl ade (6 lsaraT ogme ojlas 5l ond jitw (Vo ko) 0,8 S35l calisee slacuali I 36 (e dhae) 0l ) pac alla LY Jous

ialejl 8590 Cute 0 5

il g o ol oyl SIYVY -I9Y0 Yo Yio 5 9y sladyps
YA . . Y 4 Q Yy 09955l wsS oS sldliwl
vy : : v ¥ 0 o P gkl

Syt osee o,las 51 (Ve o) 0nd jiiws o, 356 (MBC) oS slackile Blas 5 MIC) 5 )lge slocale Jolas ¥ Jsomr

Shalel 050 slas 7S

MBC MIC 950 slodig
< IPY0 ARkt ATCC sl 5!
N IPY0 b Sl sl

Yio 1Y ATCC LabMsells

Y0 - 17Y0 a5 gady MondlS
N SN 5yl oS5 sl
- ISY0 <IN R gkl

(A): Ag NPs, (B): Antibio (C): Extract

AT Gliusb o 05kod h M (895 — oole) b 3 Joko dloxo

.ui;iLo)'T

Yy



o 9 5l Lol Cous

e 0bas 3l oud e 0 8 DH3856 b Tl wo SIS v g

5 Sleteydl Glesl sy 2 Yse of0) ol
Sk W g VP pl i a (ughysl 5995 55 shSlel
ol olas 3 ond oy Sldgl b anglie o a5 ooy
waSes 0o Sl ol adlls o (olSatis oge
Velusamy Loy a5 glaalllas ;o .ailacsls s 5wl
&l osbas jload adgi o)k gl 59y 2 ol Ken
o>l () 83 sl Azadirachta indica L.
Yo oV cdale o Dl)3gl aS wols ylid yddoe
Mool slas L (59, 5 (29,500 w2 SIS Il
pac alla jlad 5 039 gt ekl 5 i
g 50 O e dee VIV g VO plp cud Sy 0l
S odd oy o Sdgl Gl Shas ol sl
Syge ke p)S g Cude o8 2bySL age Foade
ade o )i SlySgl oS jaine 5 <85 15 pw)n
oo e oS g Sute S (2L SL sladgw ples
S 0lydgl Jolre cdale ap atly codlad (ol 5 005
cdlbd (Vo) LKes 5 SONdi cosls sas o3y
BLta il 8L ade p 1) SS9l o9,S0ens
a iy cdled ol a5 Wl 0,5 5D g eols li

il Jsbrs o oldgil cdale

sgee o2l oylas 5l ooliiul b 6,8 &35l anllas oyl 4o
, (Scrophularia  striata) s lsacss oL
Syse S SL aen 5 wd e Glise glacdile
5 Xogs el ool aisle l3gl 4 Cand ioles]
oo 0 Chile @ bgyyo by Sbas il i
Olydel aS aas oo lis Badod pl bl o DI)34L
sl Sy 5l @baris oS ol olac 5l ead adg
BEbsl ks o wxy BB obslas
iy Geid (nl @IS 4 Az bl o3y
Olsedr Olgion 1) oad w08 &l 36l a5 59l e
b LBl plp ) el 2L Sbas ol S

5,5 oolaiul

é_an

A8R

S9ie S lon 950 o & Ol jl i 53 039
Ceaglie (alidl 5 alidee slis ko slags Sl el
@lp Oliims 5 (g5lug)ls GlocS b daSisn 1T &
Ol pl wiies gz Jl 0w Lol else
5 oany 2o (JLySh s Jelss (lgieds 0)d 5L
sl Jlo ;0 (YD) Wlos )5 oy dxwgy Sl 0o o>
drs LS olas 3l esliial b fiusy by, n
S 1) alrerd 5 (Sud slaghy) Cod 1) 55t
(V7)) sl ols plaiz!

s bl Sai glas als Oldgl yiie el
S el e T (S L st s o
ool danseds e Lo L g lanas
SR sl oV ety Lozl 5 loaisns 555
(YA 5 YY) azien 115 1) SL3sil odss 5 0,85 slagyss
a0 A gloo jo 088 Dldeil jiw asdllas ol o
STy oS g 0l plowil A B0 Yo loy Do g 0l )5 6l
53 ol Boy Sloged 4y S5, 05 05 5l 25Ty Jolora
g o S Joloe 5 (2l ojlas S o2 p S
SlS 355 g0 gm0 Sl a5 3l 6l ol
b oldgl Jolre (pda b ol 5l w090 ogeie
Jsb (alf) Sy a5 jiegiy il olKiws I solil
i ol ol |, egil P b OFYS seus ol zae
58 sbamily il oo 0,85 SL3gl sezg odimslis
(Y o) g ANMad cllas b pol> adlas ;o
3l Sy s a5 wis S ol assls alils gl
clale (paSly i g ol ClldS L g cnl ol
B o 095 (nl agdion i 08 S35k
ol 4 it Gl sleosly o 2STy Joloxe ()98
aS el 0,85 Olydgil cdale uli8l 4 waawy ass
Slosgd Ceos 8 STy Jslowo sty 5 e el
D950 0y

51 osliiul b onds ass 0,8 Sl3gil g ,See o b
Scrophularia) s lsacss olS ogee o] ojlac
Sldgl YL ol sSbas el 5 S (Striata
s Mameneh .cuil Giubosl 0,50 sla sSL 0,
S dS ol olas 5l oi Slidsil g b (V) ol Sen
3o 0,88 Sl3eil (g,lee I Sl asT wisls las (g loanas

AT Oliusb o o5ked h > (895 — oole) b 3 Joko dloxmo



o 9 5l solb Covs>

e 0)bas 3l odd i 0,8 DIH3gib b b wo CuWlkd w) g

2. Begum NA, Mondal S, Basu S, Laskar RA,
Mandal D. Biogenic synthesisof Au and Ag
nanoparticles using aqueous solutions of black
tea leaf extracts. Colloid Surface. B. 2009;
71(1): 113-118.

3. Li X, Xu H, Chen ZS, Chen G.
Biosynthesis of nanoparticles by
microorganisms and their applications. J.
Nanomater. Volume 2011. Article ID
270974.16 pages.
http://dx.doi.org/10.1155/2011/270974.

4. Rajan R, Chandran K, Harper SL, Yun SI,
Kalaichelvan PT. Plant extract synthesized
silver nanoparticles: An ongoing source of
novel biocompatible materials. Ind. Crops.
Prod. 2015; 70: 356-373.

5. Roy N, Mondal S, Laskar RA, Basu S,
Mandal D, Begum NA. Biogenicsynthesis of
Au and Ag nanoparticles by Indian propolis
and its constituents. Colloid Surface. B. 2010;
76(1): 317-325.

6. Luangpipat T, Beattie IR, Chisti Y.
Haverkamp R.G. Gold nanoparticles produced
in a microalga. J. Nanopart. Res. 2011; 13(12):
6439-6445.

7. Samadi N, Golkaran D, Eslamifar A,
Jamalifar H, Fazeli MR, Moshseni FA.
Intra/extracellular  biosynthesis of  silver
nanoparticles by anautochthonous strain of
Proteus mirabilis isolated from photographic
waste. J. Biomed. Nanotechnol. 2009; 5(3):
247-253.

8. Singaravelu G, Arockiamary JS, Kumar
VG, Govindaraju K. A novel extracellular
synthesis of monodisperse gold nanoparticles
using marine alga, Sargassum wightii Greville.
Colloid Surface. B. 2007; 57(1): 97-101.

9. Mameneh R, Ghaffari-Moghaddam M,
Solouki M, Samzadeh-Kermani A,
Sharifmoghadam MR. Characterization and
antibacterial activity of plant mediated silver
nanoparticles biosynthesize using Scrophularia
striata flower extract. Russ. J. Appl. Chem.
2015; 88(3): 538-546.

AT Gliusb o 05kod h M (895 — oole) b 3 Joko dloxo

1. Thakkar KN, Mhatre SS, Parikh RY.
Biological synthesis of metallicnanoparticles.
Nanomed-Nanotechnol. 2010; 6(2): 257-262.

10. Rathi Sre PR, Reka M, Poovazhagi R, Arul
Kumar M, Murugesan K. Antibacterial and
cytotoxic effect of biologically synthesized
silver nanoparticles using aqueous root extract
of Erythrina indica lam. Spectrochim. Acta A.
2015; 135: 1137-1144.

11. Salem WM, Haridy M, Sayed WF, Hassan
NH.  Antibacterial  activity of  silver
nanoparticles synthesized from latexand leaf
extract of Ficus sycomorus. Ind. Crops. Prod.
2014; 62: 228-234.

12. Subba Rao Y, Kotakadi VS, Prasad
TNVKYV, Reddy AV, Gopal DVRS. Green
synthesis and spectral characterization of
silver nanoparticles from Lakshmi tulasi
(Ocimum sanctum) leaf extract. Spectrochim.
Acta A. 2013; 103: 156-159.

13. Velusamy P, Das J, Pachaiappan R,
Vaseeharan B, Pandian K. Greener approach
for synthesis of antibacterial  silver
nanoparticlesusing aqueous solution of neem
gum (Azadirachta indica L.). Ind. Crops. Prod.
2015; 66: 103-109.

14. Vijayakumar M, Priya K, Nancy FT,
Noorlidah A, Ahmed ABA. Biosynthesis,
characterisation and anti-bacterial effect of
plant-mediated silver nanoparticles using
Artemisia nilagirica. Ind. Crops. Prod. 2013;
41: 235-240.

15. Mittal AK, Chisti Y, Banerjee UC.
Synthesis of metallic nanoparticles using plant
extracts. Biotechnol Adv. 2013; 31(2): 346-
356.

16. Iravani S. Green synthesis of metal
nanoparticles using plants. Green Chem. 2011,
13(10): 2638-2650.

17. Kannan N, Mukunthan K, Balaji S. A
comparative study of morphology, reactivity
and  stability of  synthesized  silver
nanoparticles using Bacillus subtilis and
Catharanthus roseus (L.) G. Don. Colloid
Surface. B. 2011; 86(2): 378-383.

18. Narayanan KB, Sakthivel N. Biological
synthesis of metal nanoparticles by microbes.
Adv. Colloid Interface. 2010; 156(1-2):1-13.

Y



o 9 5l Lol Cous

e 0bas 3l oud e 0 8 DH3856 b Tl wo SIS v g

19. Dahl JA, Maddux BLS, Hutchison JE.
Toward greener nanosynthesis. Chem. Rev.
2007; 107(6): 2228-22609.

nanoparticles and their applications. Rev.
Environ. Sci. Bio. 2012; 11(2): 169-206.

21. Kumar V, Yadav SK. Plant-mediated
synthesis of silver and goldnanoparticles and
their applications. J. Chem. Technol. Biot.
2009; 84(2):151-157.

22. Dwivedi AD, Gopal K. Biosynthesis of
silver and gold nanoparticles using
Chenopodium album leaf extract. Colloid.
Surface. A. 2010; 369(1-3): 27-33.

23. Hwang JJ, Ma TW. Preparation,
morphology, and antibacterial properties of
polyacrylonitrile/montmorillonite/silver
nanocomposites. Mater. Chem. Phys. 2012;
136(2): 613-623.

24, Sarker SD, Nahar L, Kumarasamy Y.
Microtitre plate-based antibacterial assay
incorporating resazurin as an indicator of cell
growth, and its application in the in vitro
antibacterial screening of phytochemicals.
Methods. 2007; 42(4): 321-324.

25. Ramezani T, Nabiuni M, Baharar J,
Parivar K, Namvar F. Anti-cancerous effects
of silver nanoparticles coated with curcmin on
A2780 ovarian cancerous cells. Journal of Cell
& Tissue. 2017; 7(3): 313-333.

26. Bar H, Bhui DK, Sahoo GP, Sarkar P, De
SP, Misra A. Green shynthesis of silver
nanoparticlesusing latex of Jatropha curcas.
Colloid. Surface. A. 339(1-3): 134-139.

27. Akhtar MS, Panwar J, Yun YS. Biogenic
synthesis of metallic nanoparticles by plant
extract. ACS Sustain. Chem. Eng. 2013;
1(6):591-602.

28. Kasthuri J, Kathiravan K, Rajendiran N.
Phyllanthin-assisted synthesis of silver and
gold nanoparticles: a novel biological
approach. J. Nanopart. Res. 2009; 11(5): 1075-
1085.

29. Ahmad N, Sharma S, Alam MK, Singh
VN, Shamsi SF, Mehta BR, et al. Rapid
synthesis of silver nanoparticles using dried
medicinal plant of basil. Colloid Surface. B.
2010; 81(1): 81-86.

Iy

20. Gan PP, Li SFY. Potential of plant as a
biological factory to synthesize gold and silver

30. Sondi I, Salopek-Sondi B. Silver
nanoparticles as antimicrobial agent: a case
study on E. coli as a model for Gram-negative
bacteria. J. Colloid. Interf. Sci. 2004; 275(1):
177-182.

1FAT Ol F oled h Ao (g5 — ode) S8l § Johw dlxo



Journal of Cell & Tissue (JCT) Original Article
Summer 2017; 8(2)

Investigation of antibacterial activity of silver nanoparticles synthesized

from Scrophularia striata fruit extract
Tolouietabar H, M.Sc *, Hatamnia AA, Ph.D **

1. MSc Graduated from Department of Biology, Faculty of Science, Ilam University, Iran.
2. Department of Biology, Faculty of Science, Ilam University, llam, Iran

* Email corresponding author: hatamniya60@gmail.com

Received: 23 Jul. 2017 Accepted: 5 Sep. 2017

Abstract

Aim: In this research, a simple and rapid method (green synthesis) was applied for synthesis
of silver nanoparticles (AgNPs) using Scrophularia striata fruit extract, so that the metabolites
present in S.striata fruit extract caused to reduce silver ions to AgNPs in green synthesis
process.

Material and Methods: UV-visible spectroscopy and scanning electron microscopy (SEM)
were used to characterize the synthesized nanoparticles from S. striata extract. The
antibacterial activity of the synthesized silver nanoparticles from S. striata extract was
investigated against Gram-negative bacteria (Escherichia coli clinical, Escherichia coli
ATCC, Salmonella typhi ATCC and Klebsiella pneumoniae) and Gram-positive bacteria
(Staphylococcus aureus and Bacillus cereus). The minimum inhibitory concentration (MIC)
and minimum bactericidal concentration (MBC) were determined using microdilution
technique. The antibacterial activity was determined by agar well diffusion method.

Results: The results showed that with increased concentration of silver nanoparticles,
antibacterial activity increased and in the concentration of 5 mM silver nanoparticles,
antibacterial activity was observed against all bacteria, however the highest antibacterial
activity of silver nanoparticles observed against Staphylococcus aureus (inhibition zone
diameter with 32 mm). Also, in the low concentrations of 0.312 and 0.625 mM of silver
nanoparticles, no inhibitory effects were observed on the Klebsiella pneumoniae and
Salmonella typhi ATCC.

Conclusion: From the results, it is suggested that silver nanoparticles synthesized using S.
striata fruit extract could be used as a suitable antibacterial agent against clinical pathogens.
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