| | . :
' | Ny dlas http:/rjms.iums.ac.ir WAF o FF 0,Les VY 053 15jl) pSulrjs ogle alan

SY5S Lo b1 (6 5551y 31 ooliiasl s 0,85 13930 S

ol i) oyl gl b g ymls A sly oMl 5T oSkl ¢ gord (ustito 09,5 (555 gm) corsd asdito Ayl ol )lS s wliilad b, lps
bahar.khodashenas67@gmail.com .(Jszue

hamidghorbani6 @gmail.com .)l,sl <l a5 55 e 5 35y oMol Sl3T olKisls ¢ s qustines 09,5 Jlooliol ¢ gorsd cuodine (51585 1 S 4B LS yinos
ehsan.binaeian@yah00.com . - ;1 (jauiiadls ¢ juiiadll aly  oMasl 33T 61K ¢ gorsd cusito 09,5 Hlokiasl o comid (uwdito (51,553 13l lag (yluns]

AYNYIY i pds o)l AY/NNY icdl e fo,l
oS
Bk 1 el U ol 5w el Jahite jluw 5yl Calises gladice; j3 45 Slolys (glad S s 4 0,85 )3 ol s 050l 180D g Ao
PR gy 93 4 Sl (92 Sl g S jlane b 6y 5le J> 4 (Sofslan () o 298000 pll (Sjolae 5 ol (S sty
o 5 el 0,8 @lyd b st Lol Jolo dapuul )l Suo (caliawgas o 3151 6893, @l i o 3l 45 ol 03y s Slisdiss 3l e |
5 odlil 0,85 1) gl i jebateds w3l opl 5 pols
oy yakate A Cles D g WA Fiw (Y6 Lty pl (ST 1 atel w4y Bl yygm 3l ool b jrwgm By 4 0,8 ld b1yl (wig s
3 otz 5 Sorles STy 5 6y i Sy Seo gy Sl csloosu ot i gt i b 580
)I W Y d)ilb 9 [\ ‘59l> u.gg PLe o).ai ul)a.:.v )Y}a YRR J}bu 92 Lgl).g u.\> M;La » C}AJ910 UV-VIS oKiws )l o3lasl L hd&'.élg'
sl o Slyis Ve o) Jolomo (sl (izmen b (e o9l F0 5 FAD s 4wl oo 1S90 it sl sl 68 il g
o) sl Jsloxe (sl csidlsy g0y 3 b 5ol ygi Saolizd LSS,y olSEusd 15 odnlite yiogsli BVD 15 gl (gebats bl s g Vo

el aalg (palS sadg o, b $U il S50, Sz ml ggls Colblygn olise GRIBIL &S 31 (L ()2 gl (6 S dmat

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

9bisn S5 s S 916 sl G g 0 Syt Bl uljE o A e e

Sloa—ie; ;3 9 (1) alooe—3 sl 25T
) GillS oy s s o o 5565
M) 551 9§ (V) Syl Sig 2SI
ol a8 S8 g 3)5 Jlew 04 yazie
Se lyeds LapecslE g Soe a5 08l 58 059 ol
$U 3w sl — «(Biofactory) cus; sasils IS
B ML 5 0,5 pgmesls iy aiile g3l 3
L) S3edem s (g, (mllizee 0gdlay ilosliil
S 9l ple @y J5S In) wesee w5
70 sbahy) 5l e gy ol L ead i
aS Cawl ooy lias ainds Sladss (A +) conl
alegay o0 ol 5LaSgs ) ol o3
0,5 &S gl i Lol ele pansl Iy oo

E. Coli (580 g 085 il g3l :ojlgunls

dodlo
4295 090 sl aitd (JoSIge b (ool 2>y
$U 5l eolaul B! glaaas jo (V) sl o
30 4S5 glod xS o ST Lo 4 g3 &l
O,84s, —astie sl—» Sy sl ol)d ¢l
o il ade a0, 85 Ol g (YY) aiil o
ooy b adlie jolate an (So5 50 abex
o Jole SO lgeas plaé mlis o HIV


https://rjms.iums.ac.ir/article-1-4068-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

S o JolS jsboay 209,

e Vo eld S e a s By b g
e ) g Ve et ) (go B Ol
ok 4 Yoo/l cdale L (pVp) g0y Jeiog
a0l ooll &l gl xed pae 5 (g Ik
alol> ol g 0 85 OIS 0 i jelaie
L o oolool 59 lw lawgs a5 (o3, &b
alol oolol Byl g0 s cww Yo g O polie
S 93 49 Djglme 3 adBs Wiz Gl e 0l
Sy a8yl 95 s )0 0,8 ol s Sf)s.’ Joloe
Lgo..x.:_caodl_i.j g_f_ij Jovey) u.:‘ 45 Ol o 6“’5‘9:5
il e 0,8 Ol 5l adg Lz

S oy Ol cdale S w)p pslaie @
Voo gl oSy A Gyl s o, S il
Vholen Yoo /o) (g0, 8 Ol (oo
polyvinyl ) 90—y des (b (s
Voo gol> 5,550 o (pyrrolidone (PVP)
VL oolon o Vg o o/e o) 0,88 &l s SV
s am s oobal 90y ety (b s
e Ve oSy ol By, bl S
S A3 Wiz 5| ey g A Bl L g
Al ol X,

Oleasily w085 Oy 9l g2 DLl jalaie 4y
ao sleasgel )0 gads Olyd gl ple 5 ods
UV- CSug il slaolfiws 5l cooal caws
YO-Fer s ob 00900 0 VIS
5555 DLS jg (Seslips (Sassly 5JUT 2egil
333,500l TEM g 2SIl sSasg o

sl
o olyd 6 sla S L_FM’)J'?’)}E';‘Q Q
Cwd 4 sladigad (599 Sl yiulesl o sudgs
Godgdxo ;o (MMax) iz lie ,1ai 5l ouel
)| ool il L: YO+—++nm Lgl_bts.oubk
SO s oy (UV-VIS) (6598 S yiSunl
Sy shie Ol wlislesl cpl jo olitwl 0,90
dtlbior gy =g (b (e )
s V0t Sl 23 e Sle 50 zaadsb
5&L’O‘)—Q@O)JJ&J‘J.~U)Y9A ofs ) J}l.‘?v.o
Sl o 2 a5 (5L Sblpgm (owom T

http://rjms.iums.ac.ir

U‘)M 9 wL».w‘J} O)LQA’ @

NADH a5 wilools jlid Sladllas puizmen .ol
NADH a4 ai_wlg jLuS g0, &l s o571
3 s gls s 55 (ot sl
3l eolawl b o ,ai &lyd gl iiwgn (V) wiius
SV 5o ol 5l Gy $YsSlal s8L
AYAY) cwlas )3 51,8 o) p 0550 (55l
alie SYlis plo b ol Jiagh ol oolis
50 LS 90, Ol s il cudled g uSeslail o
Sdlad pliee Sl 5 et b o i Sl
YL oy pleily 4 alitws 4z ) 5 w3l

SLIETT

Jts ol (AGNO3) o, 85 &l 5 S
ey Sl S o L5 (PVP) (g0
B 5,5 ldl Merck s ,5 51 (KNO3)
(TSB) &l om 035 (S f &S Lapoms
6L eimmon el Lol 528 5L
S jaals 0aS_ils o zale;l 5l (6VYeS Lot il
RVIPS CESRNIEINT SRS

w2l cdled (655l o 5l enlin il Ly
by e OS5 500 9 (VONY) 5LS o, Olyis
sy (¥ Jsoez) 3 oo , S5 e aS
ciS e (V) ul)Ken ¢ Vaidyanathan
SS90, Sl w3l collad (e a5l asgy
5 55515 )5 10 TSB (oS5 b (208 bas
15 0 yamed (KNO3) iy &l 25 0,5 1/0
TSB S 5 Ly S Lagsms gmsoos )+ ¢ oty
Ol 0,5 V0 g 5505 0,5 /0 «(Y - dlliter)
cenS oo O S oole! (KNO3) f”""""’l""
DS 951 30 aiBs V0 Sae 4 (gjlwoslel 51 o
G a5 s Sl oy 5 23,5 13
s ool 3 T 5o gl K8 Ly (VS Ly
oaly ciS (oYeS Lty il (6 55L (ol DS
loo o el VY Sow 4 (90wl oSSl 51 e
Glwlas jelaie 4 g ool 7 )l oSl I YV °C
FOeerpm o0 L e il jo (6551 bl g
plaasl 5l ooy o ools )18 4830 V0 Do 4 g
bl g Blo &2l 51 oolazwl b colSiiws I

WWAF Lge AYF 05l Y o555 gjl) iSaijs mglealan


https://rjms.iums.ac.ir/article-1-4068-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

@ (Y55 oyl 551 31 oolital b o5 330 kg

Size Distribution by Number

257
A
D0 v ,‘"‘. ------------------------
g1 \;
R SRR LR A IY PRI PRRHERPERD Pl
g 4 |
£ 101 ot
z . \
5l Ak
t ‘ [N : :
0 . t t {
0.1 1 10 100 1000 10000
Size (d.nm)
a)
Size Distribution by Number
257" \
201"
§ - R RN B S R ORI
2 L
§ 101
z |
Blereeosessdanianianiininidiisd S EEERRETTRL PSR RRRRRY:
| \;
0 t + {
0.1 1 10 100 1000 10000
Size (d.nm

ey Gladsldxe (glys (B cws p plo) o3lul x5 =V lages
e Yo Dy 0.8 g PVP o o 1L olyen 0y @lyis ,Yge
C,qtv‘l)).:’w

0,5 ALY sgad sillas TEM gyl

Godg (g0, Dl gl ple b loges opl bl
Ay bl g owow Yo g O polie sl
DLS o0 .o yuss FOIVY g VEIFY C5 5
20 45) 0, Sy Vge +f0) clalé 4 by e
ey See plw b (G3 adsr Slo (Sel onis

Bl oo

CoNwg S oliws jloolaiwl b aS gl O

50 nm S6000X 20138411 16:1

—

6L bwgs oas 3y oy ldgl TEM pgay -V IS5
E.coli

WAF Lgo (\FF o5le oYY 055 15y 1ySiisjs ogle alan

2
18 415nm
16
Abs 1.4
1.2
1
0.8 T
350 400 450 500 550 600
‘wavelength (nm)
(a
16 405 nm
14
12
1
£
= o8
06
0.4
02
o
350 400 450 500 550 500
wavelength (nm)
(b
25
435nm
2
W 15
]
1
0.5
0
350 400 450 500 550 600
wavelength (nm)
(&

ul)_..:; )YH of oo J}.L’xa W™ Voo (5‘){ UV-V'S =) )b?“.
bl g s Yo - (D) 5 0(@) Lol o)

o il oo gy Jg (i (oo )
Oeizes 2D ()55 yegils ¥00 9 FIO o5
oy Sl Ve of0) Jodoe ln zoedob
$U a3 5 b 330 5 Folail jslito o

Seelind (ST 56T 5l sy go,l )3
4 0ud gl sladiged .ol eolaiwl (DLS) g
Sl Jodome By b g0 Jold 368 oligles]
as PVPG»»G”J\L’O‘)&@)Yy’/”\GO)L
wbbfg_w Y-cc ‘_g)j%b 9& cc C’,‘Bl_‘> &.A"
L aiads ool )18 aSligum olKiws jo il
slorhd So e 098 SS19SG grailiwg
JI,8ormvar coated slau 5 (55, o 4o
Db as S Blo aels bl Blol g o ool
TEM Ly JolS o St 5l oy boasged

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4068-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

imaging.Nanomed-Nanotechnol. 2012;8(2):147-166.

3. Phillips J, Bowen W, Cagin E, Wang W. Electronic
and optoelectronic devices based on semiconducting
zinc oxide. In: Pallab B, Roberto F, Hiroshi.K, editors.
Comprehensive Semiconductor Science and
Technology. Elsevier Science. 2011; p.101-127.

4.Sharma VK, Yngard RA, Lin Y. Silver
nanoparticles: green synthesis and their antimicrobial
activities.Adv. Colloid Interfac. 2009;45:83-96.

5.Jeon HJ, Yi SC, Oh SG. Preparation and
antibacterial effects of Ag-SiO; thin films by sol-gel-
method. Biomaterials. 2003;24(27): 4921-4928.

6. Lue JT. A review characterization and physical
property studies of metallic nanoparticles. Phys.Chem.
Solids. 2001;62:1599-1612.

7. Rai M, Yadav A, Gade A. Silver nanoparticles as a
new generation of antimicrobials.Biotechnology
Advances. 2009;27: 76-83.

8. Hill WR, Argyria—The Pharmacology of Silver
Baltimore, Williams & Wilkins. 1939,p.132. Prabu P.
G. Selvisabhanayakam V, Mathivanan V, Antibacterial
Activity of Silver Nanoparticles against Bacterial
Pathogens from Gut of Silkworm, Bombyx mori (L.)
(Lepidoptera: Bombycidae), International Journal of
Research in Pure and Applied Microbiology; 2013,3(3):
89-93.

9. Ahmad A, Senapati S, Islam Khan M, Kumar R,
Sastry M. Extracellular biosynthesis of monodisperse
gold nanoparticles by a novel extremophilic
actinomycete. Thermomonospora sp. Langmuir. 2003,
19: 3550-3553.

10. Bansal V, Rautaray D, Bharde A, Ahire K, Sanyal
A, Ahmad A, et al. Fungus-mediated biosynthesis of
silica and titania particles. J. Mater. Chem. 2005;15:
2583-2589.

11. Torres-Cisneros M, Velasquez-Ordo nez C,
Sanchez-Mondragon J, Campero A, lIbarra-Manzano
OG, May-Arrioja DA, et al. Synthesis and optical
characterization of Ag nanoparticles. Microelectronics
Journal. 2009;40: 618 -620.

12. Ghorbani  HR.  Biosynthesis  of  Silver
Nanoparticles by Escherichia coli, ASIAN J CHEM.
2013;25(3):1247-1249. http://dx.doi.org/10.14233/ajch
em.2013.12805

13. Gurunathan S, Kalishwaralal K, Vaidyanathan R,
Venkataraman D, Pandian SR, Muniyandi J, et al.
Biosynthesis, purification and characterization of silver
nanoparticles using Escherichia coli', Colloids Surf B.
2009;74(1): 328-35. doi: 10.1016/j.colsurfb.2009.07.
048.

14. Redinbaugh MG, Campbell WH. 'Quaternary
structure and composition of squash NADH: nitrate
reductase'. J BIOL CHEM. 1985;260(6): 3380-5.

15. Smarrelli J, Campbell WH. Heavy metal
inactivation and chelator stimulation of higher plant
nitrate reductase’, Biochimica et Biophysica Acta.
1983;742 (3): 435-445.

16. Vaidyanathan R, Gopalram S, Kalishwaralal K,
Deepak V, Pandian SR, Gurunathan S. 'Enhanced silver

http://rjms.iums.ac.ir

(G S Al g Sy

5 ool b 0,55 &5 gl 3 anlllae pl 4o
5 b plaml (Yo S Lty pil (6,55 b g
o 6L bl g cilides polie 3G
8,5 18 e )5 SIS g0, DS 5l
ey Sohgs b ol Sheghy ol Sl
sebiie & 5LS'9, Dls m il Cullad (6 S ol
Lol o 0,85 &l)d o5l adgs il )3 (g5lwacy,
Slolliws ool cws 4 gl 51 colazul
39 (SISl Selas 5 (559 Sy Sl
e Linlidl L 4 S 4 e (DLS)
6‘-"“"9-’ (S0 Ql)f) 9.,[.» ).:L..o LS)-‘SL’ wbbf}w
P Esedsb (S & sl wb oo rals
e T Ol am by iz e S
sbo)loged )0 (izmen 0t oo Sl g
sl 2y 55 OLS) H8 (Sossln Sl
s Vo Olie a baye oy olyd il
ble oy b aizmen aBb oo SOUL p gu
ol cbale s 84S 0h et oy ol
walo> sodgs DlyS gl ple Sl cerge osle
a

Sl Jodoe Sl glacdale ow)p poe
5 Lod Ol (Voo o1+ o8 Lk l) 0,
sy o i D o b 0 PH
g0 Jle dn gt (] slacadgane
Gl L ol oo (gom Dlalllas o riran
4 s j5bas (558 5l 5ES 9, Sz el
o gl 0 g oy o m Ol gl s
$U @ilwhr jalaie 4 49l slaas) s el
OS¢ ..x.:a‘j:'r.i 6‘-"‘-[9-’ (G0, C;:\)fb

&b

1. Thakkar KN, Mhatre SS, Parikh RY. Biological

Synthesis of Metallic Nanoparticles. Nanomedicine:
NBM. 2010;6(2): 257-262.

2. Parveen S, Misra R, Sahoo SK. Nanoparticles: a

boom to drug delivery, therapeutics, diagnostics and

WWAF Lge AYF 05l Y o555 gjl) iSaijs mglealan


http://dx.doi.org/10
https://rjms.iums.ac.ir/article-1-4068-fa.html

nanoparticle synthesis by optimization of nitrate
reductase  activity, COLLOID SURFACE B.

2010;75(1): 335-41. doi: 10.1016/j.colsurfb.2009.09.
006.

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

WAF e OFF o Lot oYY o) 53 15l g Siidju ogle alan http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4068-fa.html

[ #T-21-G20g uo Jroeswniswi wouy papeojumoq ]


https://rjms.iums.ac.ir/article-1-4068-fa.html

Original Article http://fjms.iums.ac.ir

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

Biosynthesis of silver nanoparticles using E.coli bacteria
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Abstract

Background: Today, the synthesis of silver nanoparticles is very common due to their many
applications in various fields. The synthesis of these nanoparticles is done by means of
physical, chemical, or biological methods. However, due to its inexpensive and
environmentally friendly features, the biological method is more preferable than the other
two methods. Previous research has shown that nitrate reductase enzyme released by
microorganisms, is a major factor in the synthesis of silver nanoparticles. In the present paper
the effects of nitrate reductase enzyme amount and silver nitrate concentration on
nanoparticles synthesis were studied.

Methods: Silver nanoparticles obtained from biosynthesis using E. coli supernatant were
synthesized. Finally, to be more accurate, Uv-VIS spectrophotometer and dynamic light
scattering DLS were applied.

Results: Using Uv-Vis spectrophotometer, wavelengths for silver nanoparticles in
concentrations of 0.001M silver nitrate, one with 5 and the other with 20 cc of the bacterial
supernatant containing the soluble nitrate reductase enzyme was calculated as 415, and 405
nm, respectively. Also, the climax was seen in 435 nm for 0.01M silver nitrate with 20 cc of
the bacterial supernatant. The spectrophotometer determined the silver nanoparticles’ sizes
for 0.001M containing 5 and 20 cc bacterial supernatant as 74.47, and 45.73 nm, respectively.
Conclusion: The results showed that by increasing the amount of bacterial supernatant
containing the soluble nitrate reductase enzyme, the size of produced silver nanoparticles will
be smaller. Also, it was found that by increasing the concentration of silver nitrate the size of
produced nanoparticles increases.

Keywords: Silver nanoparticles, Biosynthesis, E.coli
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