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Background: Nanoparticles are materials with 3D structures and sizes of 1-
100 nanometers. Although there are several ways of nanoparticles
production, but the biological method of nanoparticles production is under
attention of researchers due to its ecofriendly and energy saving properties.
In the present study, biosynthesis of silver nanoparticle by saffron corm
extract was examined. Furthermore, antibacterial effect of the produced
nanoparticles on three common pathogens was investigated. At the end,
mutagenesis potential of Nanoparticles was investigated.

Materials and Methods: At first, corms of saffron purchased and the
herbalist confirmed their genus and species. In order to nanoparticles
production, the corms extracts were subjected to the silver nitrate aqueous
solution at the final concentration of 1mM. After nanoparticles production,
the color changed reaction mixture was used for characterization with
spectrophotometry, X-ray diffraction analysis (XRD) and Transition electron
microscopy (TEM). Then, the antibacterial effect of the produced
nanoparticles was investigated by agar well diffusion method against three
bacterial pathogenic strains. At the final mutagenesis effect of silver
nanoparticles was investigated by Ames test.

Results: After nanoparticles production, the color of the mixture was
converted to dark brown attributed to the surface Plasmon resonance band
(SPR) of the silver nanoparticles. Visible expectra of the color changed
mixture had maximum absorption peak around 420 nm. Furthermore,
presence of the silver nanoparticles was confirmed by the XRD. TEM
analysis revealed that the obtained silver nanoparticles were spherical in their
shapes and their average sizes were around 5-25 nm. Antibacterial assays
revealed that the produced nanoparticles had suitable effects against all of
the three bacterial strains. Moreover, statistical analysis has demonstrated
that the antibacterial effects of these nanoparticles against Gram positive and
negative bacterial tested strains have showed similarity. No mutagenic effect
of nanoparticles was observed.

Conclusion: It seems that the biological production of nanoparticles with
usage of these plant extract is able to enhance their medicinal effects. In this
study, it was indicated that the antibacterial property of the extracts
containing nanoparticles was promoted considerably. Promoting of other
effects of these nanoparticles can be prospective for the future studies.

Keywords: Biosynthesis, Silver Nanoparticles, Antibacterial, Ames test



http://dx.doi.org/10.30505/6.1.57
https://dor.isc.ac/dor/20.1001.1.22286241.1396.6.1.5.7
https://jpmed.ir/article-1-529-fa.html

[ Downloaded from jpmed.ir on 2025-10-24 ]

[ DOR: 20.1001.1.22286241.1396.6.1.5.7 ]

[ DOI: 10.30505/6.1.57 ]

QV—F;’ Ql}U‘b& _\ D)Lo.u) _; 0)5.) _\Ylﬁ; )Lgd

o285 0L 33 (I 0 jlas dluwgds 0 585 O 43 Il W g (w3 33 g i g
v Wl g3 i1 3 b (31§ g Jwily g b STL WS P (wy g

WWAD Lawl VY u*’)'.’.""’ @)U WA awl O :CM‘“" @)U YWD g2 5005 VY :C;.élg‘)b @)U

o it (sl glite (slmely dz)S1 A5l e st Vor I o5l L (sdmdes (g3lgo 3 g tdouie
S5l S Bpan g Cunjlaze b ()55l wSle SLlje e 0 Sld 6l (s 255 Lol )1y 529 )
C8)S B gy dy50 e olS il dluasgds 0)8 S5 9l ) i pols dalllas )3 Al e 4263390
Joily 5 A1 0 5 pp @mly Sliclon @3Sl aw gy p by 9l LSt Ao ol uomen

W8S B oy 090 s b g aliiee

g pgatens 1235 3B LIS Lasgs 455 g iz 543 )3 ol sl bl > g g 9o
Sy e 3l e B el Yoo (e N 2l Clale 3 0y s Jolowe b ke sy ojlas ()3 ol
PofnySee 5 eSel G ln (s rtess Sl oy, dawgar )8 ) gl g5l (iSTy Jolore
8L g dw plp )3 00d Mg OIS 66 b pSL b Sl s 855 ()2 0590 )90 (F9S]
Jiily 0l 3 9 35 gy Sloe il Jilio s 5 )BT > Sl sl (sl by, dlsges lislon
285 )8 alllas 390 el g0l dlsges (53 S 9l e

@ o) O gl 4y by (o ewdly (uilis)) clo & )3 96 g | Gy Jslre ) sl
Oncred D yiegl ¥V zae Job dgds )0 Cide Sy didin s @lyd b Jolowe )8 s 045 (sloged
48 ol it 5y 95N Sy So gl b Aul Sl (5 Bl st o) SIS L g
byl as ge5l ol W3g yiegl YO 10 dg9us 0318l b g (69,8 JSi & oal cawd & 0,85 <l gl
SeSgud wien il Liolojl )90 (6L dw b g9y p |y awlio Bl ods g @l)d 6L a8 sl LS
A5 odmlie gl gefl > Sl 65 ali e sl

Pl ORI & g LS olas Sl ooliul b S 56 s 35 oS s o 5 4 35 oS e
JSi @l 6L (gl ojlas b S s olss 45 as 0dld Lis pols Gaisd 5 S SeS bl (gl

.)).Af )‘)B X D)9 o.\ui )9 .\J‘yu,o ul).) 9.:‘.: OJI uol? )_<).) u.ul)s] uBLJ u.u‘)Bl (s G0

DS
"o gl

09,5« SigdmsSe Wl (ki)
olidian)  odSl  (55dgng S
 oeayd € lalyp sy aSl 3] olSetsls

ol
ol 0g)S ¢ paasd g1y T
Sl oSl ¢ (K33 g psle easiasly

Ol el ¢ s (S a5l (Dl

1] g Dkiwnns 93
(FRAWNYY - 555 ¢ il

entezarimali@yahoo.com

il o o s e b ] il 2l
S $U 5l ol g BB (29,500 w0 clld [¥] 2550
Jewslss 5 Si0; TiO2 MgO ZNO sile iswe (536 10|

ol (Sidden gt 4 Cuus 35 3l &5 bl Coew

dodlo
5 Dbdyaxie o Shy b g 5l ol (295 )y 5L
[V sl o alisee (sladie; 43 03 5wS (60,8 (sladol
oMty 5l 6 )lons 495390 0)lg0m (ol sla STy cnl adlllas
8 34y puatio oled l)d gl oS ol yasuiie Zlgyd g Cunl 034
g 3 ol [Y] 8515 550 031l )3 55 (hlian b avslie )

OA


http://dx.doi.org/10.30505/6.1.57
https://dor.isc.ac/dor/20.1001.1.22286241.1396.6.1.5.7
https://jpmed.ir/article-1-529-fa.html

[ Downloaded from jpmed.ir on 2025-10-24 ]

[ DOR: 20.1001.1.22286241.1396.6.1.5.7 ]

[ DOI: 10.30505/6.1.57 ]

Journal of Police Medicine

solasl g sos

Spring 2017; Vol. 6, No. 1: 57-66
A0y e dee B ojlul jy Slakad 4 Ly e g (gilulis
Ao Voo ol g Ay sy G Sl e Sl p)S 00 s
8 el (59) 0ud ang Jglxe b aLSN plais )l 93 jlaiie
o b 03> Syl dBES Y e (glod 4 (a9 85
5 AR a5 il ilo KIS dogey Lo o] §
B8 A ¥ by g oy

Voo wyd @l Pl A jslaiedy :b).aﬁ c.»l,s 5313 oo g3
Lol Yoo (oo V 0y Sl jd o Qe 4y ojlae 1 2 e
S5) gt )5 )18 ()b Ll g 5L glod > bglies 5 0
[/\] '\“’l’u‘ 0,83 uI)J 9)[: J.Jy IRV uL.MJ 0y LS“’?-&B e J9l>m

6 Wy Jslore ) it Sl e 1 00)d 93U g oy
Voo JIVee zoe Jobo y (s yagidy iSuml by dlwgay o) &y
OExen (CB)S 8 oy dy90 yiagll Ve (3dgles) Lo yegil
TEM 3 XRD sla iy, dlawgas 0,8 lyd 66 (ool diges
VO (i3 Gl CoSwgSee b adllae cup AS oyp
g M oy e 15 S gy p sl s S
G S dhwsty Bl sl olaS)h ) gbpeSs
cqe 5 pbal (Philips, Model EM-280) (¢g.e (59!
XRD (905l pogass )5 595 2 13 56 XRD (0] plos
a9l; L (X Pert Pro MPD) ol8aws aluwgas 9051 g 43,5 1,3
$Wy Cpizmed S pbool 423 AD B0 Sl 639050 o YO Sl
E 9 el 1 s g Yo MA Ly 9 ¥-KV o eolicl

Ve 9] ad wudas MiN-1/°2 g4, 4 oSl

L SL o e
L5 5l ol adlas > :Agar Well Diffusion :yge ;!
o929l 95 5 oldlial (slas S (g9 3 0)8 Iy B (2l S
(ATCC 19606) gl ,Slszinl (ATCC 66538)
28,5 )18 o 290 (ATCC 27853) lj5iy59 51 ysbigegoges
b 658y Copmmiliss 31 oy 2 )3 1zl ol ol plol pslaton;
CuiS Caa dw 50 Olgw jl odlatul b g )l Ko o Jolre cdale
Saly aw o5 55y 52 20l 51 odlitsl b yuges .05 03 08
lacSals 9,0 b olbomy) yze 5l 1,0 alols by jio Lo O glas 4

whis; by o)las sladslwe 5l o oy Sie B0 lade

A

(wasuis (layd yd culie glanS leea 1) lagl Wi e
B S PU 3 (2958 1S el g (Bl slrolKin
gyl Jolis @) 9l Mg car by eiml (0] wleie
Cnl 5l oalisl Lol aidly oo (S50 Mg g (oleend 195 (slasb,
155 «Sbyls land Slgo 51 o3litl wlo ules (sl b,
ol 033 9 Yl (55,0 e jlazes ouiiSorgll (glolony
S e slaghyy JUid 4 el Cua (e 4 g 23l
Wile (Y5 4 (g M5 (o) (Siba il g Ay
9 Sbylad olewd dlge jl odlitul pas g5l Bpao 4 jls pas
P[] caol a8 5105 lacedtils a5 955550 s jlace b (5,85l
e ol Sl (o o)lae alusgey 0,5 )3 g6 g5 sl adlllae
b Ol oy 5l 5 Ll e gble (LS (lydej 8,5 )18 ) 390
2S5 5l Bayb oS oyl b e Crocus sativus ele b
sl 3 o5 8l pg 9 s9de (uojnj Blo s> 9 wb(e
g Cunl pguwge COMM L diy &y (oulidolsS 53 9 5ky & (j)slis
B w0 ol odd sddgr ) (glogrd (o b (sladiwgy
odnlio dae V-A dgis ol &y a8l pled ibes ol slajlo
oS Gladllas bl o puoip; dBle (olee,S A5 g o
o3l (S el oad pizio plide olewdsn § (olbesd ©LS 5
a9l Sacsdplie p o oo 5 428 g9y p Olallas @58
b JsSge oyl Cuwl ol pbsl )l 3405 L8 @luS ) ohga
5 clablons alox I LS (cGdssd aulp o eoaste cla i
0995 0993 9 SlodolS il plp 5> gl ity (lygle ani
YL w3l 95l ¥ e sl 3 ) Sl (sla ST
Ol Al (68 ety Sl o] 5o & 645 (Loli 655400
eyt 3l adllas 5l Gan [V] 39 e 3litl 19,5 05,8
el 3 g olyde o ojlas dlugas 0)8 IS 9l (s Wy
9 r oS 9 &S U9y 93 Loyl gl ol sk as
sorl ol g 0y b 6l aliiee Jrilly o Calegy
b (g0

W g, 9 3lge

Ol 31 lyie s olS sl ol adllas o1 ol 85l 5 0LS A

oS ad oolaiwl obaily 5l jelaie cpdy b And o lels
o Bgd o odlatul Sloww ylgieds 5 1)l daoe oS’ cuild


http://dx.doi.org/10.30505/6.1.57
https://dor.isc.ac/dor/20.1001.1.22286241.1396.6.1.5.7
https://jpmed.ir/article-1-529-fa.html

[ Downloaded from jpmed.ir on 2025-10-24 ]

[ DOR: 20.1001.1.22286241.1396.6.1.5.7 ]

[ DOI: 10.30505/6.1.57 ]

S aS Sl gy g 0)8 O $U g (yp g g

sollis! Cb dloxe

8L S gt (990 (B Ol 4 g 25 SIS
.ww’m&hpubmmwu”mw%
& s doen 10 5506 dlg a3 45T L s (sibald
Sl 4 g b 03938] o 4w BT OB lases 1 i) duo Ve l5e
B4 Jite 4> ¥ (g5le (s gl o A gMS' 93] 4285 VO
A AS ) O ygods Lalejl (cladiges Wguls Nixie I
Voo oSl Camiboge jidgiSee Vee Jold Cute dald diges
] s Jolmo g So Voo g oignm st Jsloxe 529)Seo
Ve S gmiliwgn JgSae Ve ol ke Sald diges
hie Ol s See Voo g (igm —idien Jobre )5 See
Vo M0 Y (slaed Jali igeil cul 3 ialeil 250 sladiges
Voo s gpeil a S ol ke g pSSes
—osted Jobee g Sn Ve (5 (gpilinge yig e
g2 0585 O gl glacdale | g See Ve g (g
ladiges YL Uog) 42 5 @) il 0 51,81 Qb (sladlgd 5 S, o
oo BT (g5, 5 60d (San 1S5y olSsd Ly g byl
Mg Mdrio A 001> Lo g ol 03938l S slacaly )3 24350
slod > sl YA o &y g 00 Jitio joilsSSl ay by oy o
Wy sl g8 sla olS slass ud 46SSl ol 5 ol dsyo YV
DY) a5 caslool 5 Ublad 1S 05 lesd I3l 51 oolizsl L asily
25 dpsloxe 25 908 dlewods 2l €5

Sgal (sla S p S Sl

cshte sla S S sl

slioke E5 =

Gl diged 000 5 i oaimd lis wdb ¥ 5l i cans opl 51

Wil
S0 S b omle Joloro 53 883 YO Iy (logeS &2 )y
sibe o Sl gb g e ) LSs 0y (slosed 4 Jgbxe
o 30 L5 3 96 gl e 9 B ) Jslone S5,V S5
Skogidy Syl hy) dluwgas L) gl WG () i edalils ]
P slp Qo i 81 a5 0l (L5 gl .85 )18 (cwy )90
V Jges 29 gl ¥V+ dgan y3 (e sl ojlas bawgs sy >
Jsb 1) ol sla ojlas bawgs adg )3 U )8 B (e

23 e ULM: )myl; Yoo Yoo Qﬁdb@

BV=55 Cloxias =) oyleud =5 0,93 — VA5 e

A &5y ) yhow 3l eolaiel b osds adgi 0,85 lyd 95U g 0,85 il s
Db 435831 01,8 Bl a2 YV (glod 50 ,55LsSSl o b ol s
$350318] oS dlowgdy Ay pas dla Jlad el VY 5l s
IARYE™

dy50 sodrgu 3l jelaie pl 415 o SIS JBlas vy g0
3 93,5 Bl a3 ¥V clos > arelo VA cuiS S il
08 3§51 Iy o) ad 4 &l gt Jse e
Sl giud Yoo cuiS lase 5l oslil b e sl o oylas
(MHB) &y, 5 oo i baes 5y Sa Ve (g5l M5 &5
2L gmiliwges 1 g S Ve G 23,5 4L g,
ol Egemmeyd ud adlsl coly o 4 w8 S -0 o lusbiol Jolee
o stalosl 5 plosl Saly 5o 55 g Seo Y1+ o2 b iiloj]
YE e ladiges g (st o g MHB Joli) Laie JyuS g
L (6, il )S 43 o8 Sl 4 VY sled o 5 celw
gty 0ok cale e plgiedr 0948 9h Salx (sl
50 LS5 b dw ely Bl b iledl plas s )i pl/ml
20,5 Sl MIC s lgiea ool cand 4 sloodly (,:Sile
8 (o y90 43l S ANOVA (0] disges gl 56 531
W] s

Sy 0,85 )5 9 i Jemdly (o)
posse i Migallo 8L 5l polo adlllae )3 0]l (551,
A oxleswl TA100

oslitl wlus @l i g cutS 1 jokaie s 16 SL g Al
UVIB (5 o e 5 slyls TAL00 Mool (slad g .0
b es (fa) Jolo o)lesd st piSgp jiiw 4 B g Miwnd
o o sl 4 Cunglie )56 jpuin Ll ladysur (ricmad

fl e Sl (o) 2 90
),.JL;L.O Voo )b)lﬂ f)f \,a))lfT JM@:Jﬁ\»)@Thﬁ;uw
S sloen ¥ 5 35515 ol 2l e & (s 55 oo ]

488 e ke 4y (gilu et | s 05 034381 VOgEI-BoNner

s.



http://dx.doi.org/10.30505/6.1.57
https://dor.isc.ac/dor/20.1001.1.22286241.1396.6.1.5.7
https://jpmed.ir/article-1-529-fa.html

[ Downloaded from jpmed.ir on 2025-10-24 ]

[ DOR: 20.1001.1.22286241.1396.6.1.5.7 ]

[ DOI: 10.30505/6.1.57 ]

Journal of Police Medicine

d)ml 5 Lo

Spring 2017; Vol. 6, No. 1: 57-66

0,8 b 6l 6y JBs 5512Y ,ldg0d

s JE
o
w

Sogl Voo JIVee lagge Jobo o s Mg

Pl Se s oS GPn Dl ST Alogh @S ()
Ui ¥0,5 AV,05% 5 VY EYE SEESE FEYVY FANYS Lo

alyd 66 2939 X Pert Highscore plus ,l58ls 5 bawg cuss
S0k b Ul 51 oy gl cized 38 b Jslowe 53 ) 08
398 G958 p3Sang Sn sl 03,5 125 ICSD o3l
1 3515 33 Slojlail b g (9,8 o1 g5 lyd b oS ol i
25681 55 Sl sl (gl s (¥ JS8) anbly oo s2ogls VO
S b lis 58b dw o g9y p |y Ao @l gl sl
185 odalie oy Sly ol oylas 350 )0 (8L Ll gn &S
2o b gl 3l e ylel slagygeil o (1 US55\ Ja2)

a5 odalie (5l sxe Sglis Galojl 3)50 (655 s (g9,
WO (pogb gl (055 55 sldliwl 55y 2 )3 5L () lge clale Jola
ASbgtianl g Lgao sl Gubsagdsw cly g sudidee 2 5ds,Seo
9ol @l oy 0 3 e ke s ySee FY Slogil
Sl GSma Lilejl 3y50 @l gl slacdale olad el
O ¥ gz 5 gl ol s (F US) 085 el o5 st

ol 0as o2l

&5 4o 9 oy

S ol ojlas g 0,8 S 6 adg ploj pols Bidos )
$U g 59y 0 &5 SlioS 3 loj ol g 4k ¥O (e
wr g ol ple bwg (LS dlogdy 0,8 @l
2ol Laulyd Ly 4 Yles! o5 ol Solise 39y 48,5 )3

390 53 Jlo sl adlioo O $U Mg Gloj 53 39290 il

4

T T T T T T T T T T T
300 320 340 360 380 400 420 440 480 500 520 540 560 580 600 620 640 660 680 700

(<) (&)

50 Sl 5 e Sy eae S5y Jgbre iy 1 S
() 5 585 0 5 o 3 () 0 1 5 5 A5 §

..

-

TEM (s 9580 GoSag S b g Jors a8 S o 2¥ JSW5


http://dx.doi.org/10.30505/6.1.57
https://dor.isc.ac/dor/20.1001.1.22286241.1396.6.1.5.7
https://jpmed.ir/article-1-529-fa.html

[ Downloaded from jpmed.ir on 2025-10-24 ]

[ DOR: 20.1001.1.22286241.1396.6.1.5.7 ]

[ DOI: 10.30505/6.1.57 ]

S aS Sl gy g 0)8 O $U g (yp g g

V=55 Sloxiuo =Y oyleud =5 0,95 ~\YA5 Lo

Oialejl 3550 538k aw 59y 1 BT 3 Sl sl (9ol bs 1) Jgae

e Jume Blyol g nSile (o dee) by o Ao b gSLAl ielejl 390 Jlous g
(Mean + S.E.M) g ), 093 41,85 Jgl 41,55

AS £ - av A A a 0959l 995 65 gludlinol 0,8 il il
bt b o b sl eSSabdlid e sl ojlas

oYy £ -0V I\ 14 [\ u,of)s‘ w;;#ul 0)53 ul)l'uu

.yt .0V a B a S byl o, &lyd gl
LR b b b S byl ol jly olas
OF .. I o I S bl 0,8 <l s
k.. a A A sizjspl (uligesdge o &> i
bt s b b sia395] (ligesdge ol jle olas

05+ -0V o 5 5 59595 (wbgogdgus 0, ol i

Vb s i sl o oslas 4 s s pols adlllas gl
P Y Cep il 0,8 alyd $U adgr 9 0,85 sla e ialS p
oxd olgie 1y obiss sl ol olas bug o) @b 6k Al
e Jub le glaog)S L il jlr sl JsSse 3529
Cadld oyl yae

olie) (s cutS Cle a4 gl by Slgld 4 dr g b (pionen
Olyie yglyd oalisldly g (sl Jgame plgiea ol Sl oslital o
) ) 4 S b g ) cuslio 4 i G plgis s Sl oo
wle Ll 5 Ltalesl ol o sl dags b bl A8l ¢ ke
55Ty bl b a1 5 el 05,5 bl A5 Al
W gadgr @l gl caS g sy ) @yl Coge

Osedly iligs) U & (gyegg Sl bgy 5 edlisl
D903 665 e )3 1) 0385 )3 $b g Gl (> (rdaw
355 S8 g ojlal & iy (6318 ) 5 ol pldgrg L &
b sl s, ol aigles gblu |, slite slacSs, Ll
o)l Cglate (glosgd B o0,l dy) adgae 43 0,d iy
Ol sloul oaiad (L 03536 (sols Jgloe S5y 40 ki iy
S el b gl Jobre axiliz g 039 )5 (xdaw (1ilg)) 5
Ny b plas 3 ol ©jgodr g3 SYsb Gae 4 Wlgn I8
@l gl (SaSTy e caleSy onimd lis cley (Bl 295 adsl
WY 9 V8] canl Jolmo )] 13 il 93 0395 sloul pas o

STy Lo 13 S5y s sl 5 e 3eo5 ] 93 el
Ty Jsb ) 08 > g a5 Ab el (6 plogidy ySil (o)

G o opl y0aMe ilodgs Lls lie iShs (glyly egil ¥V

@ (o)

0055 55 bl slacsySL g9y 2 b8k A5 ool sl Y JS0
(&) Slogtl 38 giinl 5 (&) ligia5s1 oligogdges ) Loyl

&S 29 el YF (o) o] l)? @gll ol Lawgi 0,85 @l,d ¢l Wg
2 Y] b o gl ddlllas )3 i saalie yloj jl yidn Hlw
ol oslas ©)gbore 4id> ¥l Ly (15 Ke g 2yl S aalllas
A5 ednlie S5y 5 0 Sy Jslore b (G4 LoIST oS
Oszped V0] 35 o ol adlllae don 4 B9 (il @l
Vel 05 @3 gl g olog 395 adllas 55 il S o Lgls

1IV] 5,8 pMlel aids

41


http://dx.doi.org/10.30505/6.1.57
https://dor.isc.ac/dor/20.1001.1.22286241.1396.6.1.5.7
https://jpmed.ir/article-1-529-fa.html

[ Downloaded from jpmed.ir on 2025-10-24 ]

[ DOR: 20.1001.1.22286241.1396.6.1.5.7 ]

[ DOI: 10.30505/6.1.57 ]

Journal of Police Medicine

d)m‘ 5 Lo

Spring 2017: Vol. 6, No. 1: 57-66

o5 1y g JSci 5 yiogh ¥ B Ty o3 30 511 0, ol
DAL 55,5 Lol

b odd a5 ol b o3l 6,0 e 5 i San g 0L
2 DAL, pMel 209l ¥e GNP ) udlos),S paia) 3 oS
Yo oodd g 0,8 lyd gl ojlul (il Sen g 2l S i
@l gl ojlul sgs clddss jo oluls [NO] Ad by egil Vo b
Pl )0 5 20l [NF] 38 ol yiagill VO 1y 005 aJg5 085
S99l 9 cald [A] 10,5 by yiegil Vo 39 1) sl cawd 4y @l
yoglb Yo JIVe 1y 005 clidsg 3 ol ddgy clyd b ojlul 50
a0 Gladss 2 WS g e 500 sow IV W08 ol
35 o 1 oS o il Cand 3gb (slmasily §| sglite ol
B slel b 51)3 b & 055" 0,8 olS iy dlwgay )y 5
) 6l s Jasie pwols adlles (3 [V ] S8l Cund yiogil B¢+
bl 29550 15 Sl e olS Sy ol ojlas bausgi o A5
s ySL3)0 0 gl udls Gialejl 3,90 58 4 o g5
)3 5 og)Sn 3 3l g 392 e Loy ke o5 5 e p 5
P A1 &S () 9 LglS 390 dgredio (68 dus 12 390 53 0,5
8585 plliol g (ST i o5 7Sk g9y 2 1y 0ad W) )
o O3> Jg 81 gy & Lisiefa il wlipesdgw o s sl
by )l 09,3 ol gl Lol asxdly cawd (oliio gl 4y L0 03903
(Foiskee VA) (oghygl osSsS ol 3 ad) pae dla o5
Bsussl oolgesdse o (ecse VV0) (Sldyil 5l 5Sass
ad b gl 4 55,5 sl S 5 LS el (s2ks V1Y)
2 Feud GBS gty o)lpd e ) Cuoglie (] & Cul s
9 olny owzmen [NV 9800 Sl Cute )5 sl ST
Vg ol aluogay ol adgs S gl a3 adlllas > i3l Sen
o oss) S P pllinl g (Lld il o ySL 9y 1)
Sl 5 e VO (BLdpd Sl 3 23y pas dla jld ki5)S
ol @l A Sojlul e Voo uslgl (S sTpldli]
IV ] 390 sliie 2l San ¢ LglS mlis b MelS 3o

0)8 Gl 6l (29550 28 Jl gy p 3 s 5 (> @l
9 Hldrdl GbspSh gy p L olS dhwgay oad Ay
bl Abbgo polo 3ios @l b liie g/ pusSpSplilil

Y

@

e 3aLs () oo sals ol 90l zuls 1 JSWS

() Lialejl 3)90 wige ()

Oglite slacdale )3 > gl ol i E5 9 jeal 9ol @l Y Jg

. IS oy
3 H

E Pt o3

N 2a \ \ \ ) vy pg/ml
4 \ Y . \ yo pg/ml
WYY Y \ Y Y ug/ml

= WA WY N W e Jus
- Y Y e s

A8l Jole 53 @) b jeix Glise 3 wre ilre 5 ol
Jsloe o iy @l gb jads saad ol YL Gl o
ol 3,8 pasiiie (99Ul Qg S pglal oy ] ]
Sloslaslons wlgs )y gl ol 039y pusito jlos (gados lyd 95U
9 JSOLE 4 b llas e pl il jegl YO JIO
g1 G STy T olS Lawsgs 0,5 D g6 g )5 il Kan

' Mangosteen


http://dx.doi.org/10.30505/6.1.57
https://dor.isc.ac/dor/20.1001.1.22286241.1396.6.1.5.7
https://jpmed.ir/article-1-529-fa.html

[ Downloaded from jpmed.ir on 2025-10-24 ]

[ DOR: 20.1001.1.22286241.1396.6.1.5.7 ]

[ DOI: 10.30505/6.1.57 ]

S aS Sl gy g 0)8 O $U g (yp g g

ooy 9 4ol (39y0ee Mg g ol (3,5 Jleb el o Jolo
Fiage poyp 30 3 8 Sllllae 2513590 5 &S (6503 S5
ol &S cal ol 3 dgmg gl 8L as Sl g Gl gl
o) g Gl 0ails (655051l poes dsly j> il i cdale ldlles
cliis gle |, MIC plie g (29)500 35 I auslis g9090
o glacdale dA.Jy oy 95[3 &S Cal wl Sldlas L;o‘.o} PRl
locs S 45 oo 42 18 o Sgn 3l 5l a8 (5 > 5 ol
oail 3 (Sij ple o 1) byl i oolitul ggsge oyl g aisb
sy o)8 S gb jl i f S8 as yols adlas
TA102 .TA100 TA98 Mgl slodigw (9, 2 Iy 08
$b 51 09,5 ol o> 41,8 wyp 3,90 TALS35 § TAL537
S5y 2 Uh9e M5 pojsrSee Jsle (g g elen 1y o) )
rol> dallle gl 4y 095 cpl ol dged (o) 2 (598 (slas S
ol 395 1 alioiee 1 (B) gb )3 0 Sl 6l g 29 4

TIY] sols
Loy b 9b aligiee Sl s ladllae > il 5o 5 oS
TAB Wgallo slatgw 53y 5 |y stagl 83 I Fo o5l
3 5 09,5 oyl 39wy TAL535 4 TA1537 . TA100
whioie Sl 4s5zun 0yd cl)d gl as Bdges by 295 Slialive
aolllas gl 4 30 @l ol & W5 el 250 sladys (g9
95U &S Woged by 00 ladllas o (5l Ken 5 0 piced
el | Sogen 1o 2lioiee H 85 sl oseil 2 o) )
[Ya] cusls caplio pols (905l zuls b a8 s os Lis 395
ol Sl ol ojlas bawgi o) @b 5l adgi b ol adllas o
S pSodies S5 4 05lac ) b3Sl s Cuold a5 1 sanlie
ORIl 4 poxie pSl 3800 pgdee cpl 4 g bl 38
A5 o)las oul (abjcisis 1 Rl ey 5 obysk s
ooy (i p3 o) Syd gl pleld 308 @ a2 b (B)b
olS cnl el plo 4]y Baios ol 5l ol s plons 4ol

sollis! Cb dloxe

DY—55 Slomias =) ojlas =5 0,93~V g
OleSe 8L 9 2 9y 2 |y o) Sl B 09y 15
g o)l 9y 2 o 0 gl b a1y B el g w28 L5l
LYV] 50l cuns o g S sl

2 Sl & Canl ol pSbas ol S sl wre slaygSh ]
oSt 1) 395 (WS b o)len S oSoe clale oy oS
@l b Cuoguad oyl pils dalllas )3 Can pod 43l Jlos!
ol 93 o Al olS uill b 5 28,5 15 inloj] 3,00 sgs
o SUas) 5l wle £Y pIMI &) )5 0,85 @l gl adllas
Wo plimI 3, )5 5 Glogl xSl gitusly 3555 51 (ubisegagus
S ojlas o5 Jlo )3 Bad oghygl (oS oS shdbil A5 I gile
Ol & 298 Lo ySL a8 I glo culys (B g > yis)
S b azlye o sy Old 5 b 5l ol gise
29550 85 5l g9y 0 S Slaallae > [ Sen 5 (4o 08l
Gl s izl olend Joloe Aluogds ok g b g
5L 5oy 1y sagl YE 33 03151 b 3 b (gl 00iiS g
Sylde &S 3905 pMel YOAAN UOIMI ugs)o/ s 55pleslis)
VY] alpo pdls alllas 5 YL

odiiS e il Jilis iS5 iials (5,500 dalllas
$5SL ggy p 1y el AR dgus oilul Lol $b gl
Olise 4 a5 W3ges pMel YY VY UOIMI s/ s 55pleslins]
IYF] il o Koo psls anlllan 3 ool Cawd & MIC

sy Ol 9 g Shas Jlogs adlllas 3 il 5 JleSKiw
Sk g9y » 1, Ocimum sanctum olS ojlac by
clale Jlus 0g)S cnl W90 (gwyp eshisl rupTsSphsli]
@ Coud &5 K505 pMel VYO pg/MI Ty &I)3 56 ol (6l
V0] wiliee omb Olie polb> adlhae

g cbale «lyd $b b 4 b ye Sl o MIC 5lis )5 WS
0l ile oo Shg & axsi b o3 6 Jl g 0 sl o g
4 pastie datd (B 9 0xiS ol (olSS ) oS 5 gy (JS
oyl 9,500 Cols S b (gl S ol g itm 55
a0y b g byl as gl ilss alie > 5,5 e i
ool g Sl ol eon ) bt Jaily 00,5 Jlull
dacuon (dole (sbrog)S e Jlasl sl (Jshogygyd land (5

09 4 358 (il o bSen Lol ol 58 o )

4



http://dx.doi.org/10.30505/6.1.57
https://dor.isc.ac/dor/20.1001.1.22286241.1396.6.1.5.7
https://jpmed.ir/article-1-529-fa.html

[ Downloaded from jpmed.ir on 2025-10-24 ]

[ DOR: 20.1001.1.22286241.1396.6.1.5.7 ]

[ DOI: 10.30505/6.1.57 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Journal of Police Medicine

solasl g sos

Spring 2017; Vol. 6, No. 1: 57-66
Jha AK, Prasad K, Prasad K, Kulkarni AR. Plant
system: nature's nanofactory. Colloids and
Surfaces B: Biointerfaces. 2009 Oct 15;73(2):219-
23.

Kaviya S, Santhanalakshmi J, Viswanathan B,
Muthumary J, Srinivasan K. Biosynthesis of silver
nanoparticles using Citrus sinensis peel extract and
its antibacterial activity. Spectrochimica Acta Part
A: Molecular and Biomolecular Spectroscopy.
2011;79(3):594-8.

Marchio C, Reis-Filho JS. Molecular diagnosis in
breast cancer. Diagnostic  histopathology.
2008;14(5):202-13.

Li Y, Chen DH, Yan J, Chen Y, Mittelstaedt RA,
Zhang Y, Biris AS, Heflich RH, Chen T.
Genotoxicity of silver nanoparticles evaluated
using the Ames test and in vitro micronucleus
assay. Mutation Research/Genetic Toxicology and
Environmental Mutagenesis. 2012;745(1):4-10.

Chandran SP, Chaudhary M, Pasricha R, Ahmad
A, Sastry M. Synthesis of gold nanotriangles and
silver nanoparticles using Aloevera plant extract.
Biotechnology progress. 2006;22(2):577-83.

Krishnaraj C, Jagan EG, Rajasekar S, Selvakumar
P, Kalaichelvan PT, Mohan N. Synthesis of silver
nanoparticles using Acalypha indica leaf extracts
and its antibacterial activity against water borne
pathogens. Colloids and Surfaces B: Biointerfaces.
2010;76(1):50-6.

Boer KW. Survey of semiconductor physics. New
York: Wiley; 2002.

Kittel C. Introduction to solid state physics. New
York: John Wiley & Sons; 2005.

Shankar SS, Rai A, Ahmad A, Sastry M. Rapid
synthesis of Au, Ag, and bimetallic Au core—Ag
shell nanoparticles using Neem (Azadirachta
indica) leaf broth. Journal of colloid and interface
science. 2004;275(2):496-502.

Philip D, Unni C. Extracellular biosynthesis of
gold and silver nanoparticles using Krishna tulsi
(Ocimum sanctum) leaf. Physica E: Low-
dimensional  Systems and  Nanostructures.
2011;43(7):1318-22.

Song JY, Kim BS. Rapid biological synthesis of
silver nanoparticles using plant leaf extracts.
Bioprocess and  biosystems  engineering.
2009;32(1):79.

0

Ol 1y g5 9 3Ll (s b i)l caer 1) Lol Gl 938
D90 58 (pde g st b
&

. Matei A, Cernica I, Cadar O, Roman C, Schiopu V.

Synthesis and characterization of ZnO-polymer
nanocomposites. The International Journal of
Material Forming. 2008;1:767-70.

. Gajjar P, Pettee B, Britt DW, Huang W, Johnson

WP, Anderson AJ. Antimicrobial activities of
commercial nanoparticles against an
environmental soil microbe, Pseudomonas putida
KT2440. Journal of Biological Engineering.
2009;3(1):9.

. Padmavathy N, Vijayaraghavan R. Enhanced

bioactivity of ZnO nanoparticles—an
antimicrobial study. Science and Technology of
Advanced Materials. 2008;9(3):035004.

. Wahab R, Kim YS, Mishra A, Yun SI, Shin HS.

Formation of ZnO micro-flowers prepared via
solution process and their antibacterial activity.
Nanoscale research letters. 2010;5(10):1675.

. Sobha K, Surendranath K, Meena V, Jwala KT,

Swetha N, Latha KSM. Emerging trends in
nanobiotechnology. Journal of Biotechnology and

Molecular Biology Reviews. 2010;5:1-12.

. Thakkar KN, Mhatre SS, Parikh RY. Biological

synthesis of metallic nanoparticles. Nanomedicine:
Nanotechnology, Biology and  Medicine.
2010;6(2):257-62.

. Caballero-Ortega H, Pereda-Miranda R, Abdullaev

FI. HPLC quantification of major active
components from 11 different saffron (Crocus
sativus  L.) sources. Food  Chemistry.
2007;100(3):1126-31.

. Jacob SJ, Finub JS, Narayanan A. Synthesis of

silver nanoparticles using Piper longum leaf
extracts and its cytotoxic activity against Hep-2
cell line. Colloids and Surfaces B: Biointerfaces.
2012;91:212-4.

. Ahmad N, Sharma S, Alam MK, Singh VN,

Shamsi SF, Mehta BR, Fatma A. Rapid synthesis
of silver nanoparticles using dried medicinal plant
of basil. Colloids and Surfaces B: Biointerfaces.
2010;81(1):81-6.


http://dx.doi.org/10.30505/6.1.57
https://dor.isc.ac/dor/20.1001.1.22286241.1396.6.1.5.7
https://jpmed.ir/article-1-529-fa.html

[ Downloaded from jpmed.ir on 2025-10-24 ]

[ DOR: 20.1001.1.22286241.1396.6.1.5.7 ]

[ DOI: 10.30505/6.1.57 ]

25.

26.

27.

28.

29.

S aS Sl gy g 0)8 O $U g (yp g g

sollis! Cb dloxe

Singhal G, Bhavesh R, Kasariya K, Sharma AR,
Singh RP. Biosynthesis of silver nanoparticles
using Ocimum sanctum (Tulsi) leaf extract and
screening its antimicrobial activity. Journal of
Nanoparticle Research. 2011;13(7):2981-8.

Feng QL, Wu J, Chen GQ, Cui FZ, Kim TN, Kim
JO. A mechanistic study of the antibacterial effect
of silver ions on Escherichia coli and
Staphylococcus aureus. Journal of biomedical
materials research. 2000;52(4):662-8.

Mirjalili. M, Yaghmaei N, Miralili M.
Antibacterial properties of nano silver finish
cellulose fabric. Journal of Nanostructure in
Chemistry. 2013;3(1):43.

Mirjalili M, Yaghmaei N, Mirjalili M.
Antibacterial properties of nano silver finish
cellulose fabric. Journal of Nanostructure in
Chemistry. 2013;3(1):43.

Kim JS, Song KS, Sung JH, Ryu HR, Choi BG,
Cho HS, Lee JK, Yu lJ. Genotoxicity, acute oral
and dermal toxicity, eye and dermal irritation and
corrosion and skin sensitisation evaluation of silver
nanoparticles. Nanotoxicology. 2013;7(5):953-60.

21.

22.

23.

24.

OV—55 Cloxio =Y oyladd —F 095 — VYA lgo
Veerasamy R, Xin TZ, Gunasagaran S, Xiang
TFW, Yang EFC, Jeyakumar N, et al. Biosynthesis
of silver nanoparticles using mangosteen leaf
extract and evaluation of their antimicrobial
activities. Journal of Saudi Chemical Society.
2011;15(2):113-20.

Jain D, Daima HK, Kachhwaha S, Kothari SL.
Synthesis of plant-mediated silver nanoparticles
using papaya fruit extract and evaluation of their
anti microbial activities. Digest journal of
nanomaterials and biostructures. 2009;4(3):557-
63.

Guzméan MG, Dille J, Godet S. Synthesis of silver
nanoparticles by chemical reduction method and
their antibacterial activity. Int J Chem Biomol Eng.
2009;2(3):104-11.

Martinez-Castanon  GA, Nino-Martinez N,
Martinez-Gutierrez F, Martinez-Mendoza JR, Ruiz
F. Synthesis and antibacterial activity of silver
nanoparticles with different sizes. Journal of
Nanoparticle Research. 2008;10(8):1343-8.

55


http://dx.doi.org/10.30505/6.1.57
https://dor.isc.ac/dor/20.1001.1.22286241.1396.6.1.5.7
https://jpmed.ir/article-1-529-fa.html
http://www.tcpdf.org

