[ Downloaded from §imu.medilam.ac.ir on 2025-07-15]

[ DOI: 10.29252/5imu.28.4.36 |

Q9 pLT @)lg o)laids (Cuiia § Cunyy 8)93 el 501 eole slEkils (ke alas

ot log Slw yoso Jolw (59,3 dlg0 Jawgi (59w i1 )3950 Juwgas
u"‘sﬁ wvIr 9 (Saccharomyces cerevisiae)a_l}.i”,,,
o (a1 (T g (2 S wi

Y@b’ 4 gee ‘*‘J.{Lz) dan g‘ks.)v.é:au sl

Alp) o] o) cug csla cspglis comats alSuis) csglid o axSuiOh S csyglid o 693 ()

Gl o] chol g sl gl comals s el AUS a3SBD gl Al ag)S (0

WAAIFIVY oyl o6 WAANY /N el o g,

LXN S

@9 090 losd 9 (Su3d 1o Do) (I 9 Cansj o Jlituogd bro 4 gy Anl )b Sy lsis 4 SO g S idoddo
9 2byShas Il oy g dirgpw uanleg) Bl josie (Jobo (19,3 dlge bawgi (9 0T Cld9L jiis (imgly (pl Jl Ban sl 4ib )53
ol o Slast 1

o sl by sy Sdgl gt (5T 5l de o] (Su5ib Sleogas s 5 Sdg6 ans | o alllas el 3 b gy 9 Slgo
31 odizal b l3gil b yShas cullsd 3 saomin oal Saals LUl 5 (2,2 -diphenyl-1-picrylhydrazyl) DPPH 5 Jil,
B oy Aoyl (ke £35S 58 L g Bgiwgize by 9 oghyol g8 ghidlinl alox Sl e p)5 (sla (oSl arle S Ll g,

ey e Sy 32 o9l e ) a8 o ol b o5l e Silio ysbo s g (595 (S59)s89e (Sl o ik S35 i g i (510 aldly
#5099 gyl s oldlinl (8L ade ogh b Slas clld (gl Slpdgl cnl el (g9yunT Sl)d9l JiSui Sy yiegl YV
Wl LE gy 90y pd cdals 4y dtunly (ShuwsT Il culld

Ol g 035 ) 1 g 2l ySlas Cullad gyl 00 s (59 00mST Sly3gL oS ol it ol adlllas gl g Al g Coov
5 o) ol 53 6y Slalllae & 1 azils Semg b Ko (T iRl Olsie g s iul pils) ol Slge ot ates o b ol 3,8

ST (51 ¢ ol ySbas 39y unnrlog Sl ¢ w5 (S 9,emST 13630 1 gl g 2319

Ol e Jol e ol o g b (6550 manasis ol&itils (g5l a3 0 aSCEINS ¢ 028 K00 (659K Com ) 055 1 goms 0k 35
Email: s.rahaiee@ausmt.ac.ir, s.rahaiee@gmail.com

Copyright © 2019 Journal of llam University of Medical Science. This is an open-access article distributed under
the terms of the Creative Commons  Attribution international 4.0 International  License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any medium or
format, provided the original work is properly cited.

Y



mailto:s.rahaiee@ausmt.ac.ir
mailto:s.rahaiee@gmail.com
file:///D:/newdesktop/Downloads/\(https:/creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.29252/sjimu.28.4.36
https://sjimu.medilam.ac.ir/article-1-6343-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-07-15]

[ DOI: 10.29252/5imu.28.4.36 |

OhBas § (o) aew —..onumslsg)Sbs yads ¢Jolw (9)s 3190 w3 (59)suS) S31)330 Jiawgw

295 4 Sl gz M3l Sl)dgl A5 (gl (alie
I @Yb Gl Wlg (o g 4ty (VL Jooo il
My goos B poses 53 SIS 51 oYL (e o (S
Olgs 4 459y (uamlog ) Sl (V0N )Cww! Canio
o olyg do w3l 51 Lo p o (Siigngn 455
V)l o aslis cpal cuS )5 S§ lgis 4 egld
Oldlae oy ytin byese le ;o iopl p oegde
olog) Bl 3)9 0 )3 (S 9 (Sigle i
Jl;.s Cons ) uL..f).s R ])l.) L» 9 04U Pl?u‘ 9w
oaiS Ik g okals Jolge lgie 4 Slg o caliseo
My sl b8 Glul s dles jl cilisee pluo
Fw S (gleid O3y @l W95 (o0 2lgl oo
S opl @ g b g, Jled 4 gl )
$503S) SIGL (s 5w gl adlllas (98
ol 08455 ‘Dbol 329w decs)lfLu )W b.wy
rode ol (Jobo (1903 g0 3 )8" imghs ol B
Oldgil sl o 9y ST gl jiiw Cqs
Sl CgSug S SiSS 31 olal b o A5
x5 (FESEM) e oS iy
O b N5 Al g b dasuie UV-Vis
ol 9) 2T 3L (oo sl culled
oor e ol 2lySlas g Slas) ol el
35 )3
L 59, 9 dlge

g g punrlog ) lo jao cuiS g jlw odlo]
3 29 Gumrlog Sl jaste (talojl plosl Cae
oljle (s b sl )y e (9SS 35 10
A 4 (IROST) )l sixiao 5 (ool sl yimngs
o CudS jelaie 4 @l YPD cusS b
CuiS lase 4 po e g ali | aw L0l ool

Gde 4 0l,S Sl a0 YA glod po ¢ syl

sl (68 Bl 58 el VY I ¥A

v

LY KX

Jool 5l &8 cunl pole I ol a3Ls (5)9l8 5ib
Fraw slp dlge ple g (wlid Comj oond (S50
Cannssd &y d>g5 by S 009y yiogilb V=)o L.,)n., o3Il b
sl 03 53 5 )5 e wlio > YU pors & oo
Slaogad 538 13 b o318 @l3gil Tpal (1Y)l
o 5 5 ool e e s s 58
gl (V)] 48)S )8 (oobj axgi 2)90 (hun
Wl el cuS 5 S plgie @ gl g 1 lojle
Oluogas 09 0 b 59y ST 356wl o
Clld (gygegrs culld o Dle (o o
Blizee glo aipej 3 gl 0318 oo 4y (Fb) iy
Ay 3l Sase (Bl gl ( Sojy )y ngas
S At @lio (29> X2 4 pglie la S
Blgs oo il 3l SlaST ol canls (5-2)15)l
oo 9 3051 el JS oty blie 5 o gy
$Pge i 958 slo A5 I o8 sla (s low
lize (olosd 9 (Soj8 sy g o))l ansly
ool 3 edlawl a8 5 ls dgmg (o318 lydgil i (glp
&5 Bras g glasds dgo (Sl cle 4 o 3o,
Stybs b el 2o 5 Cuw) laoe gy
& B gl jew w4 gy opl Gl (V))cw!
b5l 5 dpo 4 oyl oo 1 (oBg) Olgis
(Y)cw!l o (ol ds b Cungj lays
58 0dlital 3)50 b ouacslS)lg S0 g o 5] (2 LS
5 )b da (5L alex I Ll sl g ySe
ShIs b gy 15 sl ond (S5 L pesee
buwy Glydgl e g Jixe dlge sbnl 1D il
A (oo (9 9 ok (190 lo puslSe
43S Aily oo o paste S Cuwl 0ol L cldllas


http://dx.doi.org/10.29252/sjimu.28.4.36
https://sjimu.medilam.ac.ir/article-1-6343-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-07-15]

[ DOI: 10.29252/5imu.28.4.36 |

Q9 pLT @)lg o)laids (Cuiia § Cunyy 8)93

el 501 eole slEkils (ke alas

(Thermo Biomate, USA) UV-Vis  suw b
po-‘y_i.: )5.'0 L L_i..,y.wl).‘.bl oK 41:..»9 A0 igd
uu.b u‘)aw Cuw> DM}IL»).)%W W) oJJSI)g:
A5 olalld agl VeomAr e zoo Jsb 3 Ol

cdled gl bShus clls dadlls
il ookl b alols g9y aunST @lpdgilb b xSbas
Caa S (65 ojlul Sy Ll Jglae g,
jlols alpglb oLyl o culled dadllas
oSS okdlil dex I cute p)5 o (o8,
9 Figwgige by—ud 9 (ATCC 25923) 10954
PTCC 1399) Sluivydl ite 5 o5,
Haw O g 4 g ool Js! T eiun Joe oS
Iy raw (g9 Syl sl Suwd o8 OT A cws
Gz gl e 4 (o) 2S5l 5l g 60l
Lm;im,p $9) c&mﬁ.}){f}fs)iﬁﬁv" 9 AT R
s9LoSl 3 1 by (s (85 D90 ()L
I8 celo YF e 4 08 ilo as 0 YV sl
Wged lgie 4y prlanS gl oo SGg0 5105 03l
Oldgl 9yShe dud ya8 L edlatw] Cute JyuS
SLbl 4l asug g )bjl aab b Lulul
Do (oo dlee b Suwd
alols @l)dgil Sl sl cdled s

DPPH S} SIS0l StiS) o Colls oy
AT JGaly (S8 oo b om0 S
Sl pde e B ol Gldgl bws DPPH
Dee Feoro XYoo Yoo 5\")@%"" dLﬁ clale
FgSen B ]y gl (1) e p)59)5e
Vero b g ad a8l (;¥go +/+Y0) DPPH Joloxo
o ey g S 5 93 w2 4 Jgilie idg S
o] Gds ¢ Sob ) b diges o3l 4,8 aads Yo
Oy olSST A5 (5ilgs pegil DY zge Jsb ) 1,
apslxe 5 Jgoy8 by DPPH SljT JI0o, Jlee
10,5

AC_AS

Ipppy (%) = (A_c) x 100

YA

gl s Glp ipbes] Sl it
yoo (oo (493 dlge 5l yese Lawsi (g5, puS]
s polate 4y 35 oMl yfag s puamaleg) s
VY 5l e o 03l CuiS jese ¢ oo g0 dlgo
M3 ol dayn ¥ glod > adBd Fr o ) sl
295 @l (e A8 Souy il Fee o TPM s o
5 4 oyl o3> Ol 1) e Vo g s 490,
P el YA LYY Cue 4 oS 0l 03938 Gl
PRI NPT B S KV SI JL g ISR S P
P AB Ve e 45Ul glod o st 0 b
FeerlPM Cepw g 33 lo avp ¥ glod
092 dlge ol & 29 @lo I g D Foads il
S9mS1 I35 a3 ssliie 4 031 esne Jho
Sgo Lauss? (25 danST 365k s g A o3l
9 Yge oV ke b g9y Ol pese ok (49,0
Camd )3 9 35 g Sl hy Glyie VYl pH
bylyds o a9y mle 4y oylad oylad o 4y VY
@ odd ard Jolre Wb 03938 (Sjen g ()b
Ceyw b b Sl HeleSl p cels Y s
65 &l 3013 il as 3 Ve lod 9 VYo TPM
KVESRINETWPRPY S KUV CISU RIS W § g ERCPRIR W
A sdalie BB & 53 (ge)naS] Sligl 5,
I am el ol gox g b wiged oyl
(V)05 sl 3Bl gl jd 6yl el YF
o0 &td Jgibl 5 Jlae T L )l dw alols @34k
40,5 St gl b Cole 3
Shigll (5Sug S (lid Sy oy
Shee JeS (lag) S9ySI QgSg e g it
s 097S) (5550 5, slagiy, S5 (FESEM)
S (o dbml @ly pglal g gy |) b Lge
S5 der | Sl FESEM o58ss S
g Uged 2] S e Slaogad ojlul digel
(V)aS (oo pasuiie | s )3 )5 (6513 0920
bog (i goimS] Gl wld coq,
MIRA 3, ) FESEM g, Sl CosS g S
28,5 18 wyp 3y50 (TESCAN
ol Sl o tinh i i
sy 4 g g9)amST gl 5,8 ol


http://dx.doi.org/10.29252/sjimu.28.4.36
https://sjimu.medilam.ac.ir/article-1-6343-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-07-15]

[ DOI: 10.29252/5imu.28.4.36 |

OhBas § (o) aew —..onumslsg)Sbs yads ¢Jolw (9)s 3190 w3 (59)suS) S31)330 Jiawgw

el cwl ond 03)91 Voojled Jodo o ie p)S
)g])g FRIRT RV veu ul).)yl; aS by ulm) axlllas
e p)S 68k A Cud Cute p)S sl (S,
Ol cnl > e i (2l Sl 05 el ()l
o 8 (ol s 5 sl St .5 o551
obis VL Cpmlas o (o YYE/D 43) pas
Sy » Ol cdale (I8l L s b ol ool
ole b o il ady pas dla yad 6ll (Suawd
gl Sawd oS e)Sun Voo s 0 4>
)y ogdle 5 o1yd A5, phe dlla LB oy 5V
2 My 048 abgie Cudled (gl oad jiw il )dgil
polas Wdgr (L83l e oS 8L plp
g dlols (55) 48T 3l (2L pShas culld
P gy ealeg) Bl peste Joho (49,5 dlge
Lol 045 031> olis Y o leus S5
5o 59y 31 390 lanST (1 olgs
o

Sy 4 gl ST 5T S
Shst sl cdls DPPH o/ JIS0), o>
ok ol 85 3 b)) 359 DPPH
St ol culed s jiw g9y dewST l)3gk
Ol pbefl 3)e sl chle den (255
(¥ ojleds )00l

aly  SlaST 5l el ab a8 sy jlis s
cll gl clale (alEl L cul clale 4
ORI L oS (pob o b o il Sl ol
Ssen 5 oo g2 255,500 B & byl clole
Ay (oo o yd YO 39 4y 3151 JG), s

bugi FRAP sl [Swials colld
5 o2l)9sd 4 (b 4w ) S e o2 Lo
Uy b (b)) pegil Ve 9o Jobo o ()b
e S5 plgis 4 oS58 o (g slsl > Sydgil
s b o SlST o cdld ol 3 aaskis
Db (o 4iB)S

sl (a0 a5 ASL ydo e (e 4>

A}

Dges o Ay g JyiS diges ol Ag ol oS
(V)] ()2 390

u,fl\g.‘.n)'.i dlols )il SUSels] Cpdd s
Cawd 4 ©lydgb glp (FRAP) ]  Suals o)
OhlSen g (olay gy (elsl 1 Slets (o5 b ol
N A e Sooglhe cpty A plsl (V1Y)
AR c\c" cY‘" ARE c\H)u.l_m' dlb LAJG.LC“ Le
e sayi—aS] Sl () e )59 S
ety 20 oo 50 9 Vo oY Cland 3 1) L
Sde dy 903)S S 5 o b (Mo > S )blw (58
Ol plos ;3015 olo a0 0+ (glod p> aids Yo
O Jol o 0 3 g 31 s deldl yd L eudly )3
oS 5 (203 Vsl Sl 917 65 1 (e
L1 oy @le J) sl oo VB g 203 8LAI YL
a1 35 s S Pee g aie Ol ) (e VO
Voo goe Jsboys da g 03508 bglse (103 1Y)
(YY) <l )8 pagil
ey R
ol 3w (9 S| gl ojlul 5wl o,
o33t 333 (FESEM) g S0 o585 o L
3 odel Cawd 4 FESEM pglas pllae 8,5 1,3
b o i (ggydemST gl o) oylous S
bawglo g 0392 (59,5 JSB &y pese (Jobw (49,3 3o
el Cawd 4 iogl Yo 5l ieS b o] s o5l

gl (OVVIS il e s ik
UV-Vis xiw ik 30U gl calols (o5t
092 dgo KaS &y 6 3w (59T lydgil (gl
o)l JSB ) gy (puamalag) Lo jedie ol
Gl okl Cand 4 bl sad o3 L Y
S shs @yl ol as sy ol ol @l)dgl
Fogb YVo oo Job )3 (patuie g il (od>
GortnS] @ldgil S Silo Llgy o &S At
il

o] gl b5l LS olsS
alpgl by o Wb an lie ol e

9 Cuto S (sla (68 (59, oAl Fiuw (59,4


http://dx.doi.org/10.29252/sjimu.28.4.36
https://sjimu.medilam.ac.ir/article-1-6343-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-07-15]

[ DOI: 10.29252/5jimu.28.4.36 ]

99 o1 @)lg o)laids (Cuiia § Cunyy 8)93 el 501 eole slEkils (ke alas

olpglb cdale il 8l L as ol i ol Dgd oo b Sl 5L ShuasT s cllb g
3 s e ol (Sl el (s 5o GgpipeS] D39 Gl (e Jled
RV P el oa o3l li 50 ojleds S > 00

Ol )393l cilisen glb L )3 B 55 (o o s p2)ikly oo Al L. Y 0yladd Joa
050 (ol (39,5 D90 oS 4y Bk Fhiww (59 ypunS |

il 5l 0 Sger (S5 (S 2 £S5 Sua) s9)bemS] 3l e 1"
(Sad /9390 B) Yoo V0. Yoo
— -— -— L. monocytogenes
Y. — — — E.coli (PTCC 1399)
a4 Yy /0 VY ALEA) S. aureus
Yy ARV VAt /A WY/ S. aureus (ATCC 25923)

0.6 —

Absorbance

0.5 +

0.4 <

0.3 H

D7 =24.77 nm

D10 = 2480 nm

D2 =15.23 nm
D3 = 27.03 nm

D6 = 2555 nm
D11 = 26.04 nm

= 23.8
b9 =31 58 nm D1 23.870m

D4 = 20.00 nm

D8 = 23.30 nm

370

0.2 '
200 300

T T T T 1
400 500 600 700 800

Wavelength (nm)

oo ol (39,3 g0 KoS Ay (55w (59 mnS T O ,3550 (gl el Cawd 4y UV-VIS cubs .Y olend JSui


http://dx.doi.org/10.29252/sjimu.28.4.36
https://sjimu.medilam.ac.ir/article-1-6343-fa.html

OhBas § (o) aew —..onumslsg)Sbs yads ¢Jolw (9)s 3190 w3 (59)suS) S31)330 Jiawgw

[ Downloaded from §imu.medilam.ac.ir on 2025-07-15]

[ DOI: 10.29252/5jimu.28.4.36 ]

l Staphylococcus aureus I | Staphylococcus aureus (atcc25923) |

Listeria monocytogenes

lises 6 (558L paly 43 (Jolw (9950 g0 oS Ay b o (59 ST O )3gil 19 ,Suoiis Callad pygliad Y & loud JSWG
(v insS 9l s Siguy 61 :C 9 Yoo pg/disc s 30« pg/disc =y ; ¥+ +pg/disc :Y)

100 4
90 o
80 o
70;
60 -
50—‘

40 -

% Inhibition

304

20+

T T T T T
100 200 300 400 500
Concentration (ug/ml)

oo ol (39,3 Dlge oS &1 D) Fkaw (59 y ST 1,395l Lawrgi DPPH 3131 Jusl, Coidan om0 -F 0l S5

0.30
0.25
0.20

0.15

Absorbance (700 nm)

0.10

0.05

T T T T T
100 200 300 400 500

Concentration (ng/ml)

oS0 (ol (39,3 dlge KoS Ay 0ud 3w (59, ST O1y393L bawgd (FRAP) 2 (SaiiSlal 08 gy y1 .0 2 lond JKI

¥


http://dx.doi.org/10.29252/sjimu.28.4.36
https://sjimu.medilam.ac.ir/article-1-6343-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-07-15]

[ DOI: 10.29252/5imu.28.4.36 |

Q9 pLT @)lg o)laids (Cuiia § Cunyy 8)93

el 501 eole slEkils (ke alas

gl cdale L35l L a8 g yobs 4o sl CBIE &,
5 5y il Ll 8l ) pae Al n b
Cuto p)S sl (8L & ()lS (VoY) e
4 b Comlas (e p)S la (681 & S
Lo adllas 5 ools ol b g 15,05 g5pmmS] 5530
6l o pSh VL Cplas Ylaisl ey Jlos on
Slg o it p)S o (g3l & Cund Cute p S
Sidnid (Joo ojlyd Jldle > Colas 5l 3L
LSk oles oliee b g (Jobo pudgilio (ol
9res Cellsd (I 5k 4 (VO)usl sl
OS] sl 4igS dbml s 4 (gg)aeST S350
ok sLiE g o)lpd 4 Aly (e oS 039 Jlb
5 Seid Sleogad ()il conl b g8
S5y JSS ejlul dar 5l el olewd
s cdld gl oS e B obesd
Sl e 2 oz o 2 b o] (Sejels
CuO ALO; TiO; MgO (g5 L6 5 .S
e 0y Hlee cullad i )l g9
09595 shdlil (F)asl ug— 39l (sosS oS glidlinl
Canl 15 5 los o 6L 0w S S o859
S o syl 1y L Cisie S o xpuy 0yiuS oS
&l Jolse 5l (S plgie 4 oghygl (1995 o5 gludlin
4 oo 5 S loy (sl Cogis okiSoln)
gl a8 cpl a4 dvg b IVl by Sgn ]
Vo il yieS Jlad bawgio gy odd i (59,4451
) 2V g (U oo 4 sl g 0392 gl
U glys 4 b ol ) ols (oo ol ) b
o 655 Jlio 13 ogad 4 Bge slo g Bl
o 2 09579) (95 85 gludlisl alax 51 Sl Loy polie
ok ot L3l sl JISGaly Hlee p> @lydgl

29035 @Yl e e Cond (g 15 x5l
(7)) sty Gl Lo | Slga o Joles dogs
23 03 s (§9)keST 3936 Sl ol cled
DPPH lji JISosl, e (g, 95 bamgs calliae )
25 .55 15 adllas 3,50 ol SaSlal oy
U o] ol el @il ol o ol ol
aca ly DPPH S5l JL_S0sly Jbwe > a9

¥y

S5 4l g Sy

Iy i Ol xeod cuslil (bl bs jasee
SS9y chlies (gla o 5] bawgs 45 o5 ooy )5
Ml b 538 @lydgl 4l (o3l sl Sas il o
1 e dallas ol 43 S sl alisen IS
b djagyw oo Blo poste (Jobo (93 dlge oS
@ Wilg o e Jlad gy OluS 5 g L
5 03,5 oo oaiSL__sl g 008k Slge olis
S3999r90 9 0jlulles i |y (g9y4nST gl
(2losd Oluogad p dS Gl ogo 551 )34l
@39l )03 655k 3B Sl (Seiodan 9 (i
buwgio 5 59,5 53958090 s)ld 04d s (593
U zols Lo yregl Yo 5l e S b o5l
oS 3l 438l a5 gl o sl yLis FESEM
Pl ol o8 Kas sold op)l8 51 b Sy e
215 o 59,01 D356 ) 2 9o by gl
b Jolos 1 (o305 il olj e (550 s &
oyl (P9 Sl 55 5 Cugb,
oS ((smblise (598 9 (Seliwg Sl o oudly)aly
YY) g

i 45 155,5 ly dY - VA) o o 5 (Silols
YA B YV odgioe oy (g9)hmS| Olydgl ol
5 ol UV-Vis Gl (Yl o lis] jogil
Sy caalllne ol > 0dd i (ggpheesT lydgl
Fogll YV+ oo Jsbo )3 (paduin g dluzp (od>
sl g9yt Cldgl JSis Sl o8 o ol
Pl (Vo V) Sen 5 (olis bawgi o gy (b
092 dlge bawgs 04 Jiuw (59,4081 )39l 285
Se &yl Cyanobacterium Nostoc sp  Jol
Fooojlil 5SSl sl Jy pegl YVe 3 (2l
lo adllas by Lis Sy Ll j1 a5 (V) ingy jzegil
oS ol s it el gl )l e pn
culd gy a3 g9y ST @lydgil
Culo p)S g Sha e o ol
5y 05 g ol 5 3 sty oS oS i
O b Mies (LSl e p)S (oS ale
Fww $9rheST Sldgl obyShas clld gls
atmly lydgl oL Sbas cullad as sl Lis onds


http://dx.doi.org/10.29252/sjimu.28.4.36
https://sjimu.medilam.ac.ir/article-1-6343-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-07-15]

[ DOI: 10.29252/5imu.28.4.36 |

OhBas § (o) aew —..onumslsg)Sbs yads ¢Jolw (9)s 3190 w3 (59)suS) S31)330 Jiawgw

&S ol ol adlae ) s (JS b 4

b s ond S gqphanS Slydgil
Cuto oS s r—SL ade oo 5 oLySlas
S olsie o 5015 o 5035 ogyg] oS 5 skl
B9y, 4 st sl Sgw u*" calie (31>
oz ool ogySesedd odlo Sy clgie 4 L
oyl ¢ ogMe o oolatwl oA dlge g dius
el s i g ST Ol )bk
bl ol gl Jously g 039 (VL s 5]
S olgie 4 ol Y game 3 (liap)lS can
axil lie 5 oS claibrs 5 Sgpds Sy

die ol 3 oJlo e o oLt i sl
o] Sl (> a5 Canl jLS 3590 (¢ i Slallas
I PP BUCEEIRITY

S 31 FSwwlns

3 g 0392 goxily 4ol bl I zyScine dlie ()l

N
Jes 4y G618 4 S5 o cpl sl > e
Al o

IR.ausmt.rec.1398.11.33 ; )/

References

1. Mala JGS, Rose C. Facile production of
ZnS quantum dot nanoparticles by
Saccharomyces cerevisiae MTCC 2918. J
Biotechnol 2014; 170:73-8. do0i:10.1016/
j.jbiotec.2013.11.017.

2. Benelmekki M. Designing hybrid
nanoparticles. 2" ed. Morgan Claypool
Publishing. 2015; P.231-9.doi. 10.1088/978-
1-6270-5469-0.

3. Venkatesh N, Bhowmik H, Kuila A.
Metallic nanoparticle a review. BIJSTR
2018; 4: 3765-75.
doi.10.26717/BJSTR.2018.04.001011.

4. Umamaheswari A, Lakshmana S,
Puratchikody A. Biosynthesis of zinc oxide
nanoparticle a review on greener
approach. MOJBB 2018;5: 151-4.
d0i.10.15406/ mojbb.2018.05.00096.

5. Jiang J, Pi J, Cai J. The advancing of zinc
oxide nanoparticles for  biomedical
applications. Bioinorg Chem Appl 2018;
2018. doi.10.1155/2018/1062562.

6. Krol A, Pomastowski P, Rafinska K,
Railean V, Buszewski B. Zinc oxide

Yy

odnlive pi> p 0l L ol UM.,L:)I b clale
@ dtly gl ol Shas ol el oS w
A Ity il s i e 2 205,50 O
s u:.ﬂ Culled .8l ol as s YO dgds 4
s S Sk Sl ojlul 4 g5y ST )34l
wSlpe &Y 1 09l Jl iz o0 9 59998590
DPPH ;5 &ly 05sps ol 0ssdl & oo
oble cadllas pl Gldllas gols b alie o)y (S
clale (ulel b as 10,8 ol (Y4)0) ) Ken
s 31 5 oo s p355,5en AYDD CLalé 3 o8
alpglb clale mlil Lol g ogde (VA)AS
b ol Sa als el wld i (g9,
gl ShuwsT T el il il

1wl asly (550 it goilan ST gl s

sl b gy olaS s gl cul 3l g e
Dg0s o3laiuwl

nanoparticles synthesis antiseptic activity
and toxicity mechanism. Adv Coll Int Sci
2017; 249: 37-52.
d0i.10.1016/j.cis.2017.07.033.

7. Kolodziejczak A, Jesionowski T. Zinc
oxide from synthesis to application a
review. Materials 2014; 7: 2833-81.
d0i.10.3390/ma7042833.

8. Espitia PJP, Soares NDFF, Reis JS,
Andrade NJ, Cruz RS, Medeiros EAA. Zinc
oxide nanoparticles synthesis antimicrobial
activity and food packaging
applications. Food Bioproc Tech 2012; 5:
1447-64. doi.10.1007/s11947-012-0797-6.
9. Taran M, Rad M, Alavi M. Biosynthesis
of TiO2 and ZnO nanoparticles by
Halomonas elongata IBRC-M 10214 in
different conditions of medium. Bio Impacts
2018; 8:81. d0i.10.15171/bi.2018.10.

10. Das D, Nath B C, Phukon P, Dolui SK.
Synthesis of ZnO nanoparticles and
evaluation of antioxidant and cytotoxic
activity. Coll Sur 2013; 111. 556-60
doi.10.1016/j.colsurfb.2013.06.041.


https://doi.org/10.1016/j.jbiotec.2013.11.017
https://doi.org/10.1016/j.jbiotec.2013.11.017
https://doi.org/10.1016/j.cis.2017.07.033
https://doi.org/10.3390/ma7042833
http://dx.doi.org/10.1007/s11947-012-0797-6
http://dx.doi.org/10.29252/sjimu.28.4.36
https://sjimu.medilam.ac.ir/article-1-6343-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-07-15]

[ DOI: 10.29252/5imu.28.4.36 |

Q9 pLT @)lg o)laids (Cuiia § Cunyy 8)93

el 501 eole slEkils (ke alas

11. Khatami M, Alijani HQ, Heli H, Sharifi
I.  Rectangular shaped zinc oxide
nanoparticles green synthesis by stevia and
its biomedical efficiency. Ceram Int 2018;
44:15596-602.
doi.10.1016/j.ceramint.2018.05.224

12. Begum S, Ahmaruzzaman M, Adhikari
PP. Ecofriendly bio synthetic route to
synthesize  ZnO  nanoparticles  using
eryngium foetidum L. and their activity
against pathogenic bacteria. Mater Lett
2018; 228: 37-41.
d0i.10.1016/j.matlet.2018.05.091.

13. lIravani S. Bacteria in nanoparticle
synthesis current status and future
prospects. Int Sch Res Not 2014; 2:111-6.
d0i.10.1155/2014/359316.

14. Moghaddam AB, Moniri M, Azizi S,
Rahim RA, Ariff AB, Saad WZ, et al.
Biosynthesis of ZnO nanoparticles by a new
Pichia kudriavzevii yeast strain and
evaluation of their antimicrobial and
antioxidant activities. Molecules 2017; 22:
872. doi. 10.3390/molecules22060872.

15. Basnet P, Chanu TI, Samanta D,
Chatterjee, S. A review on bio synthesized
zinc oxide nanoparticles using plant extracts
as reductants and stabilizing agents. J
Photochem Photobiol Biol 2018; 183: 201-
21. d0i.10.1016/j.jphotobiol.2018.04.036.
16. Jha AK, Prasad K, Prasad K. A green low
cost biosynthesis of Sbh203
nanoparticles. Biochem Eng J 2009; 43:
303-6. d0i.10.1016/j.bej.2008.10.016.

17. Seyidoglu N, Peker S. Effects of
different doses of probiotic yeast
Saccharomyces cerevisiae on the duodenal
mucosa in rabbits. Indian J Anim Res 2015;
49: 602-6. doi.10.18805/ijar.5570.

18. Korbekandi H, Mohseni S,
Mardanijouneghani R, Pourhossein M,
Iravani S.  Biosynthesis of  silver
nanoparticles using Saccharomyces
cerevisiae. Art Cell Nanomed Biotechnol
2016; 44: 235-9.
d0i.10.3109/21691401.2014.937870.

19. Ebadi M, Zolfaghari MR, Aghaei SS,
Zargar M, Shafiei M, Zahiri HS, et al. A bio
inspired strategy for the synthesis of zinc
oxide nanoparticles using the cell extract of
cyanobacterium Nostoc sp. EAO03 from
biological function to toxicity
evaluation. Rsc Adv 2019; 9: 23508-25.
d0i.10.1039/C9RA03962G.

Y¥

20. Erlandsen SL, Frethem C, Chen Y. Field
emission scanning electron microscopy
entering the 21st century nanometer
resolution and molecular topography of cell
structure. J Histotechnol 2000; 23: 249-59.
d0i.10.1179/his.2000.23.3.249.

21. Khan ZUH, Sadiq HM, Shah NS, Khan
AU, Muhammad N, Hassan SU, et al.
Greener  synthesis of zinc  oxide
nanoparticles using Trianthema
portulacastrum extract and evaluation of its
photocatalytic and biological applications. J
Photochem Photobiol Biol 2019; 192: 147-
57. doi.10.1016/j.jphotobiol.2019.01.013.
22. Shobha N, Nanda N, Giresha AS,
Manjappa P, Sophiya P, Dharmappa KK,
Nagabhushana BM.  Synthesis  and
characterization of Zinc oxide nanoparticles
utilizing seed source of Ricinus communis
and study of its antioxidant, antifungal and
anticancer  activity. Mate  Sci  Eng
2019; 97:842-50.
d0i.10.1016/j.msec.2018.12.023.

23. Shamim A, Abid MB, Mahmood T.
Biogenic synthesis of Zinc oxide
nanoparticles using a fungus Aspargillus
niger and their characterization. Int. J Chem
2019; 11: 119-26.
d0i.10.5539/ijc.v11n2p119.

24. Jamdagni P, Khatri P, Rana JS. Green
synthesis of zinc oxide nanoparticles using
flower extract of Nyctanthes arbor tristis and
their antifungal activity. J King Saud Uni Sci
2018; 30: 168-75.
d0i.10.1016/j.jksus.2016.10.00.2.

25. Reddy KM, Feris K, Bell J, Wingett DG,
Hanley C, Punnoose A. Selective toxicity of
zinc oxide nanoparticles to prokaryotic and
eukaryotic systems. Appl Phys Lett 2007;
90: 213902. d0i.10.1063/1.2742324.

26. Rajan A, Cherian E, Baskar G.
Biosynthesis of zinc oxide nanoparticles
using Aspergillus fumigatus JCF and its
antibacterial activity. Int J Mod Sci Technol
2016; 1: 52-7.

27. Banerjee S, Saikia JP, Kumar A, Konwar
BK. Antioxidant activity and haemolysis
prevention efficiency of polyaniline
nanofibers. J Nanotechnol 2009; 21.
45101.d0i.10.1088/0957-
4484/21/4/045101.

28. Madan HR, Sharma SC, Suresh D, Vidya
YS, Nagabhushana H, Rajanaik H, et al.
Facile green fabrication of nanostructure
ZnO plates bullets flower prismatic tip


https://doi.org/10.1016/j.ceramint.2018.05.224
https://doi.org/10.1016/j.matlet.2018.05.091
https://doi.org/10.1155/2014/359316
https://doi.org/10.3390/molecules22060872
https://doi.org/10.1016/j.jphotobiol.2018.04.036
https://doi.org/10.1016/j.bej.2008.10.016
http://10.0.73.117/ijar.5570
https://doi.org/10.3109/21691401.2014.937870
https://doi.org/10.1039/C9RA03962G
https://doi.org/10.1016/j.jphotobiol.2019.01.013
https://doi.org/10.1016/j.msec.2018.12.023
https://doi.org/10.5539/ijc.v11n2p119
https://doi.org/10.1016/j.jksus.2016.10.002
https://doi.org/10.1063/1.2742324
https://doi.org/10.1088/0957-4484/21/4/045101
https://doi.org/10.1088/0957-4484/21/4/045101
http://dx.doi.org/10.29252/sjimu.28.4.36
https://sjimu.medilam.ac.ir/article-1-6343-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-07-15]

[ DOI: 10.29252/5imu.28.4.36 |

OhBas § (o) aew —..onumslsg)Sbs yads ¢Jolw (9)s 3190 w3 (59)suS) S31)330 Jiawgw

closed pine cone their antibacterial Spectrosc 2016; 152: 404-16.
antioxidant photoluminescent and doi.10.1016/j.saa.2015.07.067.
photocatalytic properties. Acta Mol Biomol

Yo


https://doi.org/10.1016/j.saa.2015.07.067
http://dx.doi.org/10.29252/sjimu.28.4.36
https://sjimu.medilam.ac.ir/article-1-6343-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-07-15]

[ DOI: 10.29252/5imu.28.4.36 |

Q9 pLT @)lg o)laids (Cuiia § Cunyy 8)93

el 501 eole slEkils (ke alas

Biosynthesis of Zinc Oxide Nanoparticles using Intracellular
Extract of Saccharomyces cerevisiae and Evaluation of its
Antibacterial and Antioxidant Activities

Motazedi R?, Rahaiee S'*, Zare M?

(Received: March 01, 2020

Abstract

Introduction: Attention to the biosynthesis
of nanoparticles (NPs) has been increased
recently since they are cost-effective, eco-
friendly, and potential alternatives to
chemical and physical methods. This study
aimed to synthesize zinc  oxide
nanoparticles (ZnO NPs) wusing an
intracellular extract of Saccharomyces
cerevisiae. Moreover, it was attempted to
evaluate their antibacterial and antioxidant
effects.

Materials & Methods: After the preparation
and identification of the physical
characteristics of the ZnO NPs, their
antioxidant activity was determined using
the 2,2-diphenyl-1-picrylhydrazyl (DPPH)
and Ferric Reducing Ability of Plasma
(FRAP). Moreover, the antibacterial
activity of NPs was tested against Gram-
positive bacteria (Staphylococcus aureus
and Listeria monocytogenes) and Gram-
negative bacteria (Escherichia coli) using a
disc diffusion method. Ethics code:
IR.ausmt.rec.1398.11.33

Accepted: July 12, 2020)

Findings: The results showed that the
synthesized NPs had a spherical shape, and
their diameter size was < 30 nm. A good
absorption at 370 nm confirmed the
presence of ZnO NPs. These NPs depicted
an improved antibacterial activity against S.
aureus. Moreover, they  showed
concentration-dependent antioxidant
activity in both DPPH and FRAP.

Discussions & Conclusions: The results
indicated that the biosynthesized ZnO NPs
had antibacterial and antioxidant activities.
This suggests that ZnO NPs can be used in
food packaging and cosmetic products. In
addition, they can be utilized as an
alternative  to  synthetic  antibiotics.
However, further studies are required to be
conducted in this regard.

Keywords: ZnO NPs, Biosynthesis,
Saccharomyces cerevisiae, Antibacterial,
Antioxidant
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