[ Downloaded from ncmbjpiau.ir on 2026-06-18 ]

[ DOR: 20.1001.1.22285458.1398.9.36.6.0 ]

I rl (cw! =3J_ New Cell Mol Biotech
= J 3.9/36,2019

Research article

Production of silver Nano particle by mesophilic

aerobic bacteria isolated from Persian Gulf

Scan online to view this article Marzieh Khodaverdi Tajabadi', Babak Kheyrkhah'” Kumarss Amini’

(er)

1- Department of Microbiology, School of Basic Sciences, Kerman Branch, Islamic Azad University, Kerman,
Iran.
2-. Department of Microbiology, School of Basic Sciences, Saveh Branch, Islamic Azad University, Saveh, Iran,

Abstract

Aim and Background: Nanoparticles are widely used in medical, pharmaceutical and health
sciences. The aim of this project was to evaluate the mesophilic bacteria isolated from the Gulf coast
in the production of silver nanoparticles and investigate the antimicrobial effect of these nanoparticles
on some pathogenic bacteria.

Material and methods: This descriptive and cross-sectional study was performed over a period of 8-
month from April to November 2017. The isolates were purified from water and sediments samples of
the coasts of Hormozgan Province - Iran, after that the purified isolates were cultivated in Zobell
Marine Broth medium. The obtained supernatant of the medium was added to the silver nitrate
(AgNO3) solution (0/001 M) with (1:5) ratio at the light condition in order to the reduction of AgNO3
to metallic silver. The synthesis of silver nanoparticles (AgNPs) was investigated by UV-Vis
spectrophotometer, Transmission electron microscope(TEM), and Fourier transform infrared (FTIR)
spectroscopy analysis. The antimicrobial activity of AgNPs was evaluated against 6 microbes.

Results: The results indicated that supernatants of all isolates are capable of producing silver
nanoparticles. The surface plasmon resonance of AgNPs showed a maximum peak near 420 nm,
which UV-vis spectra correspond to the absorbance of AgNPs. The results of TEM micrographs
image of silver nanoparticles produced by dominant strain showed spherical shapes and size of 2/88 to
19 nm. The synthesized AgNPs showed the antimicrobial activity and inhibitory effects on the growth
of tested microbes.

Conclusion: The desired isolates have a potential ability to producing AgNPs, and to summarize, this
is a low cost, ecofriendly, and quick method for the synthesis of AgNPs.

Keywords: Aerobic mesophilic bacteria, Persian Gulf, silver nanoparticles.

Corresponding author:
Department of Microbiology, School of Basic Sciences, Kerman Branch, Islamic Azad University, Kerman, Iran.
Email: babakkheirkhah@yahoo.com



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html

[ Downloaded from ncmbjpiau.ir on 2026-06-18 ]

[ DOR: 20.1001.1.22285458.1398.9.36.6.0 ]

S0 (Jokw 6§59l g sl 03U Ao

VWAA 5l Y5 o )lesi - 4 090

J89 30 5319 Lo (g S bawgi 0 i (slro 593l uudgd
LR L [ PR W R
" el & pogaS Molgs pus UL L GLTEL (53,905 s e

.
] F'
- .
iy
O[3
Q)wqdmm|adﬁl§m‘5|ﬁ
SsS Sl M1

Oyl eslesS e oodbosl SI3T oKl cla 8wy csly pole oSS «g5slsmig SKae 05,5
el cogles e oDl 5T olE2ils wogles il cdsly psle 0uSils ¢ g35)smrs See 03,5

US>

@L))‘ ‘)..ol> 0)9).: (:L?u‘ )‘ dd.h .JJ)L) G....:‘J.QJ 9 ‘35)‘0 9 Gim).l f5l.c )b (9 QJJ)L{ Lb_'o)O}Jl.: ILJM 9 @Lﬂuﬂ
2 bT0,350 (pl (9,Sueas Sl )y p g 0y slaTe 3650 wgi jo Bz Mgl eads gilulas Judgre o ST
Lol G395L s S 5l S s,

= oAl 5l g o plV YRS 3T ol il 5l anle A Sloj o3l S5 jo ek bog anlllas ol 1T S0g 5 g Slgo
@ s lulpd o Jeol Cibl jysm Bl le gl a0 iS5 (5500 sl Jolsesl oog, 5 O Sl eyl (g5l
Gk 5l ek Gleydgl semg wd jled 3l sl caz A Ysee o) oy g Jslxe L0 )

8,5 1B )2 3550 09,500 acle oo, 91l 19, Ses (ols> 5 FTIR 5JGTTEM (g 2SIl gSiasg ySeome srogidy oSl

... .

@ bgiye el FY e zol abail jiegisy mSeul 5o o)l 1) o, sbe,d 6l oy ollss baalasr 4lS bl swildaidly

08 L3, oo dail adgs jo Jaso o Jlais| slocaS 5 05zg FTIR gmlis 5 ol o sloo, 3ol b ygamsdly i),
Plog ol (lis yegil YIAAYA sl b U5 69,5 1) 50 dugm bawgs (sodgs (sloe 3456 TEM g 2SI 98wy Sin gl
A pateie Gy slae )35l lawgs oy Sie 0l lee (SUl b (009,005

ol Jlas 5l gecronl Cons s Jaizme sl 3dgi b9, (pl g iyla ) 0,E (slee 36l o g Hlais9e sladaslas QS)'“S“M

055 (gloo, 55 o ) ls (s3lsn Jdsie 5,5 1 gdlS (g }lg

S sl 5 (Sudslm awon 5o Lanlp iy aas
By 0 pskiwd G o, slbve 39l adgi (V) 0, eolaul

pole i slaao e 5 45 a3l ol 5l ale

dodio

g Sl 0y Jl o e pas (5,58 6 L gL e o)g 54l
2o ,35 4 bogy o ol 5 (5,9l Chogi £ 900, 9l (5,5l8

5 iyl (69l (55,9laS Jie ilizie o 5 (Sb
—d o8 sloo,deil iaw o5l (V) Syl 0,18 blags
o y)l5 g Sy Sl Jdody o) (slro 35l ogas
P9y dw (IS sbd wilais 1,8 azgis e L (S5
o35l cnl i jslaieds (Soislon 9 (Ssd (bt
rodle oland 5 (So5d Slaghy, ;0 39,00 A 0
@ 1) 6ol shains; sla Sooll YU slaan o Jross
sl iy, lawss 0,85 sloo,dgl adgs (T V) aijls ol oo

21y SSglse i 5 (foan Slge m (Joke mhaw
Glp 2l Il SO Glarear Glgige boydgil 5oyl o

o sk

coodl ol olEils (e, axly sy pole ouSCilS (55slgms S 09,5
olrlgles

babakkheirkhah@yahoo.com : s 2SIl oy

VWAV - el s ol

VAN Y/ F 5l fuls


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html

[ Downloaded from ncmbjpiau.ir on 2026-06-18 ]

[ DOR: 20.1001.1.22285458.1398.9.36.6.0 ]

sgslon (B slilen (2LSL gl
oolainl pwiz sl lem 5 Feae s law (oB)lsS
adgl swo,d ;a8 L o )a (sleo,dsil ¢ glais slge ;o 0 S
Jsb 0 658k we S g yuegl Tl 5SS
oJ.o.a GLQO)OsJL' (\Y‘) Joy.u‘so oolawl Q%"‘"")"]"(ﬁl’ A*.:"JS
cla o o5 SglloslS VYo g nsSlS & Ll
sk 50l ey G Sl Ele 305 518 Sl ug s
Sl Jerin pol> Jljo flaiaiils Logd oo 0niy slo
sl 5l e @lp bo,dgl ol 5l eslaiul b slosls
)‘ oolaw! L o)m 6L®o)oyb J.Jy Q‘J'.’.‘ 5o V0N s
4 azgl o3l W &850 )18 o) 20550 sl Loy S
onlEds el glebe Ldgre slag Sl ity
oolde o Jeuily ool pol> agh 50 g ond (ulus
Syl 4 adllas ool o 1 sy 2isles]
sloo,35l g uiadlys s silse Jdgre slas S
S glaige 5 ob a3y bl j5h o]l

SLEETY

a5 5L (gilwlar 9 byo O 51 (6,10 paiges

adlo A oy o)l Gy aS shie ooy adlllae opl jo
‘Ho; r:L:p" \Yar )ST LgLe{'Lj‘ cold CA.&Q,&Q)‘ slawl )"
o) Bads bz bl 5 Jolsus 5l g, 5 f diges
Jolw (ubee o pi ol @ S o0 Jolo alos )|
253 eyl lag sk )3 508 0052 9 085 0052 (e
a0 V-0 oloyw bl pd coley b g o 6 yglann oz
50 .000,8 Jatie o8 iglejl an oy 4 0 0l 5 il
Sl Sozd; sl Lyl )0 badiged 45 51 olKiylos]
—a)ld 5 R elees sl oS S sl 5
Joyil Lol y0 oudia gy slac ) 5l g ol ags(y) )]
mla e g ol plodl e CliS g 0l M)(ULQ.”—J)A)
ol )5 silw ax 0 ¥ gloo ;o celu FA Coeay ciS slo
3o s Olnb ol Jae )5ibsSih wial (5,188 alsp 5
bl a8 518 by 3550 0 pae 5w, Ll
30 g olslen, S al; slag xiSL s ol slacwogas
Sl b Sygoa BT cils cody e slalass o
Yo sles jo ol5l e 5 0 ools caiS alls IS 8 5
a8 ale 5 el YF-FA Coway of 5 5l ax o

OIS slasses a5l pass o Ol pedle (i
S5 ol 55 S 50 g plul laig; 6505 )54 5 S
S5 g el laghy) wlansd s)lwl Bl as
ey SRl eped g wilsS 1003 5 63Vl 65l
gl dawg )b 51 (0 ) wb wlgs 598 sl
5 o S s 0 Ul g o e (g
G pinnwsST 5l s )0 Ve sga aSepl 4 azgi b g cunl
55w ek g5 Gl 5 wlailigy LT 1) (e o8
B Ay 0y5e 58S jebol slapedlEls e tasies
3 ogill wolia (sl goxinn ] sla Lo o (F) wlazs 5
3 Sl o dog e byl Sn 53l o
0391 jpS sk slaoydgil i ly spiol Glasilr
wile plapesils)ls oo 5 GLLS 51 oo, cnl o ool
My ez blanegiiST 5 bjyedne dag B dag xSt
15 a8 s Sece 45 olSim 395 o oolicusl oo 35t
o 5T 51 oolizd b i o o 5 36 glocSias Lo yme
g LS, alis by 5kSgs, NADH :uile o>
BB by ok J3s O pgoa 1) baoyd6b 5 Lt 1) (558
g b sl Lags 551 L) 555 o g s
Slge JuSis 5l lad S axgin g0 Solel op 5 Lo
) o S s Sl b ne el
Lo ¥ (ol Jli b 55 ¢ alar | candotys 5
ol Lo )3 (ATl 5 [isdy o il liegosw s S
5 B o 4 6L Suglie Glie Conl pouiiY Ol s
Cedibg ad; bae GlacaS 5 a4 Suse lao)d fSis
sl Qg oS (58 Sl iz sl o sk i
06 ST ol 5 oilinSTy S sl
el 0,85 sloo,39l adgi g (Some lansilan (29898
obsog09w (1518 00ins e slas S ol 5l (S
Feo sl S 0,8 sloo,d9il adgi an jol8 a5l (g silen/
sl o gsSnd ol & 45 b el agl
maLBls 352y (o) pliw] wligagoge 7SL )0 plapenile
AR ) sl 05 45 (6,55l ol Canglin o 45 w5l
Sl (Sog oy Ld (29,50 S59d9iSSsm Sinl 4 a2y b

Shesliiul cqz waz Slaperlls S 05 by
ms % ST 1sh oo wgmima b osill (sle Jrily
52 olS g S (5305 oo sl s ke ol
Sleys yo gl plaieds olg s 0,85 sloo,dgil 51 L(VY)
do i gu ol glgil by aiile (g slacs Lo


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html

[ Downloaded from ncmbjpiau.ir on 2026-06-18 ]

[ DOR: 20.1001.1.22285458.1398.9.36.6.0 ]

sbpoy39ils ol sladglne (5)¢8 2ax (g pF o)l
UV-VIS ji0guidg S| oliws lawgi 0,

3 eelw ¥ ecsds o b oo 5,90 wd> (550l
Jsb >SS a0 )8 0l b baghaer wibeg, (23515 (e
).A.oy\sj ,,.S._,w [FScawn Ja_”.:y = yL:Y()‘ -0 - LSLQC}“
A ool ol g plsl (1 FAR.2015 W Ss418)

(FTIR) 50,8059k 41558 Jiokd' (i b9
4S sadyi oy gl g9l slaglne (sl 3IUT (ol
@9Seeid ple> g leys S5, 5 Y ilnb sl
O DMeb (plwlids ay (g Gl ol plnil (6 sllae

2 d=e Jlaiml glaccS 5 plasg (g ng o, Sl
505 ¥ igoil ol 5 S e K 0,5 (slao,3sil g
3007 8,50 YV o5 Joe FTIR ol8ws o ¢ wlsul

ad,S LE alies

(TEM ") )15 g pSUl g8ung Sn0 (5519 52 2 905
030l et iz 5 08 slre, 39 92y LS| 1
el e Sl Lol BBl (otisy Gy 5 Gyl oSS
Py 4 aiged S L guadg 0,8 slee 35l
4yl (2o Sloslll jo 5 cils (65 llas (g, Send
O TEM Lwgs sl S s sl 5 asog cads LS

g aty bwg Jyde lanl aine 3 Lol oSt lojl
o sl g 9 Blo GinS o515 5 5 4 S5 1)
2 aged 5ol (G G 5 0D CeSiige 4l83 VO e
Lol ool 1,8 10,5 L oalds oudigy guee slodan (9,
laJlaiws jloslaiwl L g 098 Jol> diges 51 SLaY
TEM L aSges ol g o aiils Lol diged pgass

23,5 6l S

o9y 4 o8 glre,dgil sniiSudgl (5,8L (2 Llwls

F:g0
slogtlasl plail s (Sisstshyge sloosal i jopdle
Stz 33 LOSTRNA (5 Jlo5 (e b9 5l olooniom
L DNA g5l o oolial Jis, 50 6,25k iz L1
A plsl (EX6071 : o) il &8 18 oS 5 ool

%- Fourier Transform Infrared Spectroscopy
3- Transmission Electron Microscope
- BLAST

Olizebl jshaiedy a8 57 )18 (o) 2 990 o9l Ll 5l
boe jodle (b )d ae b el )lg S (s 5luloz
-Loen) )lf“—og.)l& Ji95 wolaiz! s )lfT <als ey

A oolatwl s (Ga-boers) Elpep il by g (Lo

aslasr buwgi' 0,85 o393l ualgd (2Ulg (o)
iz g al)s e b ssslowsa slaalus a5
G Jlys do e jo as wiilas ol a4 wlas
S 0dd agd olg > i Lagl 5l ol alls

A g dd W)l S o Jole (0L ST gl g
Sl jg (bl CiS e 4y 2l e Vo
5ol oo, oV ol as Sl (le gy s (Qledl-S 50)
5 Lanlagme 45 s el gy 00 adlal ) (losgus,
595980l jo celw FA Caeay of ) 5 ol a0 ¥ Lo
5 Wl 00l 13 VO IPM 90 () pl-olagy Jaw) Hlo S
3 (S 0995) Gragen 5 (Wlog) Sl yygun ) s
0 d e (hgy 59 4 0,85 (sleo 39l wsi sl 00,8
S Lo (Glpkolage Jo) 5ot yilo 51w Jol o)
ad3o Ve Gaedsy B0 e TPM o0 50 oyl Lyl & o
Sl Joloee 400 @) S @ 5 5luloz Jol> wibe
R 6rg bl )3 g el (4l S-156l8) Voo o/v 2 ) o)
b S 8 il 5ys e bno,3eil oy Lol g o ool
Slow et Lo jlosslinssay (0058 3l psd s
) ok ol Jodone 4 B an) S 4 Sandy il
(sosimosll J158) (S50 Ll )0 igad g 0 05331 Vs
31e GHlnS asl iz (e )3 (plidg) g el FA Sy
ds e 98,5 158 il 0 90 0,8 Lo )dgil wdgs Ll
Slro, 355l (gol> illgs o gy ploym K, lilo a5 sl
- gy 3 0y Lo ,3gil Ll 5 15" aslol (gl 45 aiisls o,
s oy cloo,3ail andS 510 oolil _alSiws sle
Gh9) 42 (29,5t Somwle la o)yl ogn 50
STy cnl Jolpe plos j0 0288 & 50 \é?.l-“ 2 ke,
Slarg— Olgieas ATCC 25922 gl uplol 2150
5,5 45 ol 555 4y 039,08 oolitiasl 0,346 s ) gl
=l e dosE lased 5l o) lag Lol L lapaslS)|

! _Broth dilution method

()



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html

[ Downloaded from ncmbjpiau.ir on 2026-06-18 ]

[ DOR: 20.1001.1.22285458.1398.9.36.6.0 ]

ST il GATCC 29212 oSG s 5353, 5

Sl (S pede olzils g See SOL 5l ATCC1778

Lacrs ) soliinl L 5 olaisl 5 sl o 51,250
RN IE UL 3PS | B KV SOV SV IO 9
L MIC) 5 lee clale (3T (ewnd j5biiots (Sfsm ]
Joallysis Golil 5 (slady) 53008, g, 3l oslicd
oLl (CLST) s 5 calStlojl (sl Josliaal dnsye
Verf cclale U oo,nmd ol Lol cdoMs jobas ass 5
SLatd; (a9 4t 0350 51 e 53 05 e
Sy 5 il dee )5 oS e DY B b b
2 e 0,5 o8 (T 5,0 Sl s
laady 4 o)l Seo v 05905 b (29,500 (gmailiwgn
19 6ot S5 el YF 1 Ly o olondl 0,353 (g5l
08ls oS (glady) gl ¢yl o5 il a0 ¥V sles
A0,8 Eud g e MIC lgieas g snnlive BB & ygu8

Lasl

l@“’&é’ w % s

2 Egzma ;o (el - 0) ST clls ey bass 4o
BT ke gy S fammo j0 9 ¥ adsl (6 5Ly al> e
Sah jalls 5 gilelas oL S AoV (a-boes)
b Bl gladisei 5l 95 5 S, (S5 3 5l IS €l
Olox YV 55 b0 Ol ab posdags cuis Lo jo .0l
405 Loz (g S

Sl—= oy 9 2oy g b sbadiges 2L 3,

0y se,59l ulgy
3 oag 5 oy Jawgs 0,85 (oS0l adgs (2l @l
VoV dsoz b an 2l popd 5 by ae b el

oBws b oy gbroydgil wdg (2Ll s

Fogidg S !
S350 sladigas o 0585 sloe,dgil adgs 5l pliabl ol
iz glaggesh )0 edelusds laJslze (55 i
A 55 9o Sl ool ¥ Jgaa 0 a5 0l (6 50l
TV zosdob & baye 6598 @i (G 490 385

el gl B0+ )0 (6,98 i (p S g Segib

= 9,5e YO sl o> 4 PCR STy NCBI ol
3l Leew) PCR master mix 5X ;o) 9,500 VY/0 Jolis

Taq DNA polymerase (+/-6 U/ul) g5l () ,—!
31 ydg, e+ /A ANTPs (+/fMm) ¢ MgC12  (YMm).
e SV Y gag Soe <A cdile 4 Lo jenly 51 SG o
i L 55 01 )5 Sea MY 5 (2,558 1 +) 5SIIDNA
(Olall b g0l JSeluge s ciliolyS 5l oolical b ol
aaly Sl L s 5 alonil 1) & ygoty S To (sl
W gl ol puly Jol o6 20005 Joe 13 &j90 0 Jas e
a0 00 ,5;5Lel Jluasl p9d pl sl 0+ ol )5 cile ax o
@l oLF il az 0 VY adyl Loy pgus pl5 ail $0 o),
B, a8 Ve Glpaz o VY Gl by G gaads Y
55T J5 0 PCR 2asTy (sleJgama (bl 5o ol a8 8
00,5 55589 58U (- Jopg/ml) sleg ool g5l 1)
5 b g, 3l ool ol L PCR (slo Jgame (e

208 g5 e Ol 08 00 S5 L

anllas ;5 o onliial (5la yaslyy cogilS 5isSl g =) Jgoor

9o

53,50 40k @) saslS 5ol g
F:AGAGTTTGATCCTGG CTCAG
16SrRNA R:CGGTTACCTTGTTACGACTT

S jolud ©S 50 )
Sl SiBiekd w20 daglaz olulid 5 b Iy jlan
05 o e (F JS8) ad sy 15 sloadigw
i sloassS 5l eoloss ol enay Ladiges 16SrRNA
5 8,5 el fgE asliy ) \ Josle Gy Tsi,lo
obar Ll iy L Laaygas ol ) L3 bLS,| s
L 00 sy GBS 25,0 (s b
09,5 Olgmean XY21 apgs [dy 909/ Ll (gassS

S jlsads, ‘vs?)l}

NPy 3= L2oy59i0 (5 lee il (3 JinS ountd

03Pl sl st
ATCC 25922 _U515,5/ sLaasy o aalllas ol 1o
8555 sLil o ATCC 27853 fia sy 19,57 oligogss
ATCC 21772 Lusipes poshoools ATCC 25922 g5, s/

' _MUSCLE
2_MEGA6
3 -Out group



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html

[ Downloaded from ncmbjpiau.ir on 2026-06-18 ]

[ DOR: 20.1001.1.22285458.1398.9.36.6.0 ]

(S Plyr Sde  laylisle 5U g (6318 (slao )35 wdys
W)l 48 Jyone it (S0 Sy olier b9 ¢ lod
iliss, 45 b g0, & dile Loz coul gl
mo35 A Copatl Pl s S0l (558 s (ygedly
Slagars i )3 Slodws slas )5 o )& Jl S 5L slo
BB (Gleyd (29,5088 (ol (ol jlons (J9SIgagn
Gy 5ol sleo, 35 (V7)) 05 )ls by gacws Sl g
Lag )3 o 5l Lapancl g S aiile 0 slosgr g
plalS aile Lagadl g Sle L g Lo o Lo S
5l ool wl aS(VY) 09 o i 0,mf g LaSl>
L 5k 5 aio0S SS9 S0 ciliie sl ls S
iz Lt Sl o)l slao,dgil piw (lp Comy Lanee
e sl 5 (Said o by, o & lodws slafSie
oS bl alaghs) 4 5k 3,8 3925 0,590 o
(OF) )8 3929 Sl e Ly S5l 5 (om0
S S0P S sl Jyers b (2l sleose,
S Sl ol 2R g Sl (5590 (300 50 5 ]
Lo ol ancas obyo Glosw) 1o ooyl glaclls

Ol Lol )19 )So Jansgs oo 355l adgi Gudows (ol (o
ol cdy wb b (g9, 0 Jgl Al e o sl saonls
oy base pl (95 0 S s S 5l YL wo 0 a5
PV R INWPTIPY ESUNSR ot EST L 1 W KPS SRVEL g
- oad adge s by O 5l aldss 4 g ol b, slos St
Lo 5l g ol jalls SV sl aS ol eolaiul cul
L@l cnjyle bgy 9 Slp g a0l 5l ool ags ot

Qb SYY Sl ol

Ol ombice o « S3glsm Ay 2 looydgil jis S5 IS
le 4l or by 0 Lo Sk 4 cnl jo Lol ool
ity 0055 1 celu FA L YE o e po g s, SBlis
et 9 WS (o0 Fiw 5 ddgb 4 £9,0 0,8 sleo )35l (6 S
S5 ol g 95 o0 Dyge 2lop b lostd 40 51 K,
o=l s St be) Voot cldS slas o g ol il
Sds o)lge (o ;0 0 la oa Sl an 5L e 39l
45 090 o0 0daline (5,lbl lalS o)lac lawg e, S5l
Ngds Hlasl ) Gloo lac b olonds olge Jawgs aily

(FTIR) j0,3¢y30k0 41593 Jrod 5T g
=036 S i GBiaogas s g0 slaJlons 590 1
0 ot (el jfoalisl L ol 05 o
Sl L as b s Blas mle sladiges I 50,80490k
Sy A g 50 e 9 99 008 e Vge o[ ) o)

5o bl Gis FTIR oKws Lavwgs 09 00ls yoss oloy>
CF-YUSE) a5l s oy

a",= 3463, 2065, 1634, 546 cm™
D= 3463, 2065, 1635, 547 cm’!
yo= 3462, 2066, 1635, 556cm™
y,= 3463, 2065, 1636, 547cm ™!

TEM g sl 95wg S (5,19 2 g0 g lid
Lg‘)‘o 9039 o L&vu—| o}‘..\j‘ oS 039 0,5 6].&70)5951.3 JYw-Ly
ot Sa35s 4 (55T ) S i 5 8 S
Sl o..\bLm.AJ_»lS )_..b LQUT Jb_b‘ Lf“'i"j)) wy aS

(Y )

OF DOy i G943 ot 59 Ko o9 Lol
168 rRNA

Loy 16S rRNA (5 ;355 51 ol 5,57 J5 S
Lo game izad ool 0o 03,5l | S j0 Jlais g0
Ohsl 8 (05 <8 5 bawgs g Sile g, 5l eslinwl L PCR
oS ol ol JIg5 (e 5 Jole mls )5 Il s
i 4 bgy o Yol aygn ol A YL izl b
el Tkt763388.1 sl 5551 b mp-4 dyges ST Lo

mp-4 s S50 5, Lo pU L 5 g 5l Shokd 550

S Vel plo b ol Og (03,1005 uw
D+ YL slaasls 5 cosl sadosls olis laasls YU o

A Ogmre sl BB b5, as

& (19,50 Gl i (3031 3 Jol> gl

Sl 0, w3l

Godgi 0,8 S)3gils a9 e Colus g0l s

O Jooz jo Hlais g0 slaasgw p g o3lucd, og),0

o o..)..f.»;b

- identity
2 _accession number kt763388.1



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html

[ Downloaded from ncmbjpiau.ir on 2026-06-18 ]

[ DOR: 20.1001.1.22285458.1398.9.36.6.0 ]

G i lisebol g 8 5l a8 Cd 5 plowl  Sarss el

el )‘0)9.‘5).3

Ol 0,05 (5 2SI g8y S 5l ol oty gl
YV A-AA 03gase 10 Lao,dgils ool 0 i 45 aas 0
ol Lo T By b o Sy iy 5 (53,5 gl
Slo )5 (g s>l bole e (2l L slacesSop ool
151,31, L3 Sl U5 ) 5 5 5 05
e Lo 35l e 5 (S gl 5 s)luly ole
Tl 5, Frodr ol jlam 2> bo)d cal g wis S
Seailas slag L bl cope.aio S Lass 1) 0g5
ol 3345 sl ol 13 0,5 (sl gl alsi 1o o il

ol 018,55 850 )5 LS oyt

—_

S 3 A

"8k A ob plas gy ool ) Jol> gl (IS psbe
Sl b 5l Vb vy 5 by e b osd iz sla

0, gbo)dgll oy 0B oylids by e
SFosliwl b Joo cnl & it (Jokoo (392 5 09,0 &9
WS o md lame 4 gL oS laptisy 5 oyl
ORI G g bl glpiul 4l g 0,8 e Dy

oLl 3590 wiilgi g gl gl I (AL (sla St g an s

yS 8

& Sl

olesS azly odlul ol3T ol8itils pyioms (st 45

6lal5 oLl o &5 (o8) o5 ol i olSetala]

5 S)Sen JLoS Giod ol (sladiges a5 g k]

- gl ol Sl cilosgayd Jgda | o3¥ Soelus

=

00,8

' _Spherical

2. Aggregation
*_ Stability

g 5l ol mli b gy ool 5l Jol> @S (TY)
gSechardi 5 (V1) Y \Y Jls 0 o Ken g Malarcodi
slaadb . (V9) 040 i 5 YY Lo yo o] Ko
Ol il sasmolis JelS jsbas UV-ViS (g egudgnSonl
TV zoedob o (s (ilss) Ggendl slails)]
T3 ol TV + o sb baygmans (sl a5 Conl yiogil
ol 055 cloo 05l Sy 023l 45 ol Lo 33l Sy
ol)Sen 5 Shivakrishna gy 5l Jol> 5 mli b aS
Jls o o,5en g Sechardi ¢ Y+ VY Lo jo oliwgain (o

AYVY ) Cslosg aline JolS jgboas Yo Y

FSn gl Ky oS g T ol sladiges o
0,8 ($Loo,39ils adgi 10 (65 S 9 S Sy 5 WILADS
5| ol gl wins GBI FTIR 5067 gy wiols ol
Fomm baoeSs m pgo Jldbw Lo oaiss S8 Sy
3 ol Loy cal il ool oo 3515 L S 0
bt oal aSl il (yn sl Jole hsas lags S
s 0,0s80T 5 maz 5l aibo g wlaz S5 1, ao S5l G L
2ol gDee pa mlo b mbs ol a5 wloads o ,d45b
ol Ken g Yokesh Babu ¢ (YY) Y\ Y Lo jo oyliwgae
Sle a2 9 Cpline (YY) (licwgain o VoY Jlo o

RONAKS

75 g Las S Senglia alidl g el 5 Gy
30 8ok sl i S ST 4 lapanslS g Seoo
Lo 5T Rl dlge S gl 2Kt Lojl elans
Cools oz slal oL Sgs p)8 0 0,85 el cadsalxl
Sl See J5uS sl Wlgs oo g ails YL 25,S0e0d
3 (YF) asl ails o)l Lm_i..;jus.j @ S 1506, lows

-ed) 5 Listaia il ulisagogs § (ATl 3 i
Lol 5 ge dale o 530S Glgieas) NP mg/ml sla
)l SBle (508 Glsieas VA mg/ml 2y L]
V¥ mgiml 8, usd)/ upSsTplesli] § o oo Goghesl
Plazms god a3 )3 b o 6)lee cdile 0 5eS lyrea
2l b oS (655l Lags o0 Jiies (slno il o Saos
Yv Jls 0 (YY) o, Kea 5 Yokesh Babu 5" 51 Lol>
SLaS—d (55, = wlie SlaGedod &5 Cils Sl
G495 = G875 (=l (g o eadiplonl Cend (l (jsaes
PS5 Sl SlE (5 5eS aet 5 sl 3L,


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html

[ Downloaded from ncmbjpiau.ir on 2026-06-18 ]

[ DOR: 20.1001.1.22285458.1398.9.36.6.0 ]

I Cewods slaaslos MR 92 9 AJLAS) Ja.wy S dgd 0,85 ‘sLmo).‘)}'sU o G’L‘" =Y Joo=

SSU 50 oo 09 5O g Sb o (s, 2L sl S5 adsd L8 50w, mbe wla= el
- - - n o
= = = " s
- - - - N
- - - " F
+ - - + a“1
* ) ) * D
- - - ; o
+ - - + Y,
+ + - + Y,
2l s are b sleasloz wileg, awsd (saudsd 0,8 (slre,5550 wdgl bl -V Jso
asly, ol easiges alos 6L
+ 23
+ F,
+ N,
+ D>
+ Bs
Alise slazse Jobo o 0ol 3w sloo,35L (5,98 iz (s S oslnl mls -F Joo
MM)z e Jobo
06- o-- - fY- £ Y-
alo el
-/FOY - ISYE -/va SIAY - NI2% SIPEA T,
NN <IVYE NS I < IANOD NN NI S,
SNV S/OVE N SIVYY SIEYY CISEY a;
“/EA- IEYY - IYoF “IA-A N NN a
</EYA N2 </AY - IS IN SISA- 18- a't,
CIEEY < IPYE <IVA- <IAY - <IFEA <IPEE D
<IYaA -/vas CIAYD TV NN S IPOA "
- yas < /6AA S IVEE CIA-A < IEEY AT Y>
S/FE- -I5¥0 - IASO S IAVO /8- ISOA Y,



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html

[ Downloaded from ncmbjpiau.ir on 2026-06-18 ]

[ DOR: 20.1001.1.22285458.1398.9.36.6.0 ]

500 By guw p oo ,3b  SaS culow cdale Plos -0 Jgos
s9e Slodigw p lao,deil (S 9

(MIC);..\‘.;S Calos clale JBlas _
. B et g S0 U
Gl 2 o5 ko)

VA ST Lyt
N S5 Lt )
Vf oS s 655,45
Ve lis4233,5T polizogoges
V¥ e ]
V¥ sl usTsphsle]

it JpuS CHASL (jline 2) 1+ bp DNA size marker S ,le plo M oib ks o )50 sladdgnl I6S rRNA 5 15 51 Jol> 58T J5-V S
Glhie ) ite Jyu8 €CTail V0« + bp wib Jsbo byl 5,50 algial ) 5k (ATCC 15442 [543 57 uligagogew)

18nm

(S O3 5 69)5) (lio 93 53 00l i (sloo 393l &y Ly o TEM (g 2SIl 09ty Seoo poglias =Y IS4


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html

[ Downloaded from ncmbjpiau.ir on 2026-06-18 ]

[ DOR: 20.1001.1.22285458.1398.9.36.6.0 ]

92

Marnnobacter sp. NBRC 101712 gene for 165 rRNA partial sequence
I Marinobacter sp. CF6-10 16S ribosomal RNA gene partial sequence
I Mannobacter sp. MBTDCMFRIMab30 165 nibosomal RNA gene partial sequence

N Mannobacter sp. S150 gene for 165 nbosomal RNA partial sequence

E Marinobacter alkaliphilus strain KSP ARB 165 nbosomal RNA gene partial sequence
Marinobacter sp. MWI-1 gene for 165 ribosomal RNA partial sequence

|
@ Marinobacter sp. 23BK7Y 10 165 nbosomal RNA gene partial sequence

Marinobacter lipolyticus strain SM-19 165 ribosomal RNA gene partial sequence

261
2

5T

gMannobacter sp. MH125a 165 nibosomal RNA gene partial sequence
Marnnobacter sp. D3-2M gene for 165 rRNA partial sequence

AF237685 Marinobacter sp. 165 ribosomal RNA gene partial sequence

Marinobacter sp. 163Y 165 nbosomal RNA gene partial sequence
Marinobacter sp. MH204 16S ribosomal RNA gene partial sequence
Marnnobacter sp. A1 165 rnibosomal RNA gene partial sequence

o Mannobacter adhaerens strain HP 15 165 nbosomal RNA gene partial sequence
Mannobacter adhaerens strain HP15 165 nbosomal RNA gene complete sequence
8

Mannobacter sp. T23 165 nbosomal RNA gene partial sequence
Marnnobacter sp. NP-4 165 ribosomal RNA gene partial sequence *

005

np-4 ;5heslo 6l

Sermatia odorifera strain XY21 putative senne protein kinase gene partial cds

b i g 5l (Ghgkd 50 T S5

&80
I

70
I

40

Trarsrittance [%4)

20
I

10

IMERE] ———

AEGAT
163400 ———
p (R )

T T
3500 3000 2500

Wavenumber cm-1

T T
2000 1500 1000 500

C:\Program Files\OP US\M EASW ORK. 1034 A2 sample farm

01/01/1980

Paje 1/1

a7, wiges 5| FTIR oo cib —F S



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html

[ Downloaded from ncmbjpiau.ir on 2026-06-18 ]

[ DOR: 20.1001.1.22285458.1398.9.36.6.0 ]

7080

(=]
2 4
=
o
g1
2o
F =
E
F 8
= 4
g
=
o 4
& B 8 9
g g 8 3
= b
T 1 1 T T 1 T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
C:\Progmm Files\OF USW E ASWORK.1035 D sample fom 01/01/1980
Paw 1/1
d wges I FTIR odo cil -0 S5
S _|
0
o |
P
2 -
E’?‘
28
=
= g u
2
m
-8 1
g -
Qo
-
g
£ % g &
o i p =
8 : g :
T T T T T T T
3500 3000 2500 2000 1500 1000 500
W avenumber cnm-1
C:\WProgram Files\OPUSMEAS\W ORK. 1038 Yi2 sample ©m 01/0
Pa&e1[1

Y2 &S50 5l FTIR Lo il -7 JSs



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html

Q
< #
LE= @
— s D =
)
[=]
.
[=]
=]
L=
o
GEGEal
m b
- E
wow| N O
g o
= =
c > |
¢ o
m £ o
o = §
- m H
™ @
E
N
o
= v
=
[ar]
-
=
¥
v
o
aTese | Q w
o o
™ uw
2
-
=
0
ki
i
£
T T T T T T T T m
0L 09 0% o 0e 0z ok 0 &
[o6] oueTWISURL 0

Y7 @505 I FTIR Li> cado-V S

[ 8T-90-920z uo Jrreidquou wo.j pspeojumod ]

r)

[0°9°9€'6'86ET 85758222 T°T00T 02 :H0A ]


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html

[ Downloaded from ncmbjpiau.ir on 2026-06-18 ]

[ DOR: 20.1001.1.22285458.1398.9.36.6.0 ]

&lw

1- Moharrer S., Mohammadi B., Gharamohammadi RA, Yargoli M. Biological synthesis of silver
nanoparticles by Aspergillus flavus, isolated from soil of Ahar copper mine. Indi J sci tech. 2012.
5(S3):2443-4.

2-Souza GIH, Macato PD, Duran N, Esposito E. Utilization of Fusarium oxysporum in the biosynthesis of
silver nanoparticles and its antibacterial activities. In: Proceed .IX Nation Meet . Enviro Micrib, 2004:25.

3- Sharma VK, Yangard RA, Lin Y. Silver nanoparticles: Green synthesis and their antimicrobial activities.
Adv Colloid Interface Sci, 2009, 145(1-2):83-96.

4- Haefeli C, Franklin C, Hardy K. Plasmid-determined silver resistance in Pseudomonas stutzeri isolated
from a silver mine. J Bacter, 1984. 158(1):389-92.

5- Mandal D, Bolander ME, Mukhopadhyay D, Sarkar G, Mukherjee P. The use of microorganisms for the
formation of metal nanoparticles and their application. Appl Microb Biotech, 2006. 69(5):485-92.

6- Mohanpuria P, Rana NK, Yadav SK. Biosynthesis of nanoparticles: technological concepts and future
applications. J Nanopart Res, 2008. 10:507-17.

7- Hamedi S, Shojaosadati SA, Shokrollahzadeh S, Hashemi-Najaf Abadi S. Controlled Green Synthesis of
Silver Nanoparticles Using Culture Supernatant of Filamentous Fungus. Irn. J] Chem. Chemi. Engin (IJCCE).
2018; 36(5):33-42.

8- Pugazhenthiran N, Anandan S, Kathiravan G, Prakash NKU, Crawford S, Ashokkumar M. Microbial
synthesis of silver nanoparticles by Bacillus sp. J .Nanopart Res, 2009, 11(7):1811.

9- Penesyan A., Marshall-Jones Z, Holmstrom C., Kjelleberg S., Egan S. Antimicrobial activity observed
among cultured marine epiphytic bacteria reflects their potential as a source of new drugs. FEMS microb
eco, 2009, 69(1):113-24.

10- Laport M., Santos O., Muricy G. Marine sponges: potential sources of new antimicrobial drugs. Current
pharmac. biotech, 2009. 10(1):86-105.

11- Gandhimathi R., Arunkumar M., Selvin J., Thangavelu T., Sivaramakrishnan S., Kiran GS, et al.
Antimicrobial potential of sponge associated marine actinomycetes. J de Myco.Medi/J Medi. Myco, 2008.
18(1):16-22.

12- Mahapatra SS, Karak N. Silver nanoparticles in hyperbranched polyamine: Synthesis, characterization
and antibacterial activity. Mater Chem Phys, 2008. 112(3):1114-9.

13- 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 Interface Sci, 2004, 275(1):177-82.

14- Kannan N., Selvaraj S., Murty RV. Microbial production of silver nanoparticles. Digest J nanomater.
biostruct, 2010. 5(1):135-40.

15- Maiti S, Krishnan D., Barman G., Ghosh SK, Laha JK. Antimicrobial activities of silver nanoparticles
synthesized from Lycopersicon esculentum extract. J analytsci. tech,2014. 5(1):40.

16- Rahimi Z, Yousefzadi M, Noori A, Akbarzadeh A. Synthesis of Silver Nanoparticles Using Three
Marine Macro Algae from the Persian Gulf. JOC, 2014, 5 (19):71-78.

17- Ramezani F, Kazemi B, Jebali A. Biosynthesis of silver nanoparticles by Leishmania sp. New Cell.
MoleculBiotech J, 2013, 3(9):107-11.


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html

[ Downloaded from ncmbjpiau.ir on 2026-06-18 ]

[ DOR: 20.1001.1.22285458.1398.9.36.6.0 ]

18- Izadpanah Qeshmi F. avadpour S., Malekzadeh, K., Tamadoni Jahromi S., Rahimzadeh M. Persian Gulf
is a Bioresource of Potent L-Asparaginase Producing Bacteria: Isolation & Molecular Differentiating. Int J.
Environ. Res., 2014. 8(3):813-818.

19- Malarkodi C., Rajeshkumar S., Paulkumar K., Gnanajobitha G., Vanaja M., Annadurai G. Bacterial
synthesis of silver nanoparticles by using optimized biomass growth of Bacillus sp. J Nanosci Nanotech,
2013. 3:26-32.

20- Shivakrishna P, Krishna MRPG, Charya MS. Synthesis of silver nano particles from marine bacteria
Pseudomonas aerogenosa. Octa J Biosci, 2013, 1(2).

21- Seshadri S, Prakash A, Kowshik M. Biosynthesis of silver nanoparticles by marine bacterium,
Idiomarina sp. PR58-8. Bullet. Mate Sci, 2012, 35(7):1201-5.

22- Dee pa S.Kanimozhi K.Panneerselvam Anti-Microbial activity of extracellularly Synthesized silver
nanoparticles from marine derived actinomyces. Intern , Current Microbio . Appl Sci, 2013. 2 (9): 223-230

23- YokeshBabu M, JanakiDevi V, Ramakritinan C, Umarani R, Nagarani N, Kumaraguru A. Biosynthesis
of silver nanoparticles from seaweed associated marine bacterium and its antimicrobial activity against UTI
pathogens. Int J Curr Microb Appl Sci, 2013, 2(8):155-68.

24- Rajeshkumar S, Kannan C, Annadurai G. Synthesis and characterization of antimicrobial silver
nanoparticles using marine brown seaweed Padina tetrastromatica. Drg Invent Today, 2012, 4(10):511-3.

25- Wypij M, Czarnecka J, Swiecimska M, Dahm H, Rai M, Golinska P. Synthesis, characterization and
evaluation of antimicrobial and cytotoxic activities of biogenic silver nanoparticles synthesized from
Streptomyces xinghaiensis OF 1 strain. Wor. J Microb. Biotech. 2018; 34(2):23-33.

)



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.36.6.0
http://ncmbjpiau.ir/article-1-1219-en.html
http://www.tcpdf.org

