[ Downloaded from §imu.medilam.ac.ir on 2025-12-22 ]

[ DOI: 10.29252/5imu.28.5.21 |

99 (53 «@aiy a)Laud (Cailia § Cay )93 elll (Sb) eole alEiils (alc Alas

bl gt (59 S 393 Sl T (T 5 (2l L A (olgh oy
(Eriobutrya japonica Lindl.) g!5 JS ;! dumd ol 0, bas lawgs

YGU 4 e ‘*‘&u)wﬂgw A0 g2z

Slp) o] (o) cug csle csglis comas slSu) s yglis o j s3Su) 29 S csglid o 59,8 ()

Sl o] bl g esle gl comials s el AUS axSBD gl AL ag)S (0

YA/ F/0q 5 4b pdy e WAAN/Y bl yo gl

oS>

Sy do g y90 lul g Abyo 4 (gyhe o) Lase Jb Cavgd duld O g 4 SRl ) e oy sl sla Jle ) fdoutdo
w9 (L. Eriobutrya japonica) ol S5l aes Jf ojlas S8 4 (g9,0mm81 @l )dgb 5t @dllae oyl 5 Gus .ol 4 )S
FEA N PO PR (VPO VO [ I PCON

gl 4 3l am 28,5 )8 oo 3,90 o] IS a359M6 5 Jsib s e b g JS 5] st o olae Lt )5 58 40 9 S0
2,2-diphenyl-1-) DPPH i}l JL—Soal, (o9, bwgi oylac g @lpdgl Sl ST a1 cdld i wjlas by (g9yhs]
Cute pS 6SL ade Suwd Jlizl by, bwg @ldgl g sjlas oLk ws culld (gus w» 3 sasxe (PiCTylhydrazyl
40,5 e ESCherichia coli Law p,5 <51 4 Staphylococcus aureus

s UM MGIG (i 4 iy & g 5 Jsid S 5 5l pasiiio iz sl (o ojlas o8 o (S lis ity (sl 4l

Ai3gs 5ol YER )3 (ol diun y Cda Sy g 2090l Tl 508 b 0jlal bawsgie gyl ok jriw @l gl sl o las Sis 555 YYMQ/Q

O byl as s s wp b oo Uil ST 5T cld eale (il b a8 ol Lis Sl g o)l Sl T el mls
il 2L Sl s clld 565 gun o)l &S b 3 039 S.AUFEUS (6551 agle v (b Sk as cllad (sl @ldgil a8 sl

3y )8 el g 03gr (95 (b ySL as g SlST (T cllled gl 5t (g9yhemS] gl aS s i s i g del g S
e (535 sl Sgn (BT 3Rl Olyie & oniz ob g S Slge (s Aty BRSOV guanme Jiilo iliseo (gl 15 3 o
D9 (50

ShanST (5T b Sl Mo e jiuw 59 ydumS] Sl ¢ i S 3] dad ¢ ol o)lac 1 galS W 0314

Ol cJol e ol cp g (gla (5558 e ol&iils (g5 9l Comms ) 0uSKENs (25,500 (65518 St ) 055 1 Poms 0o 55 3
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.

AR



mailto:S.rahaiee@ausmt.ac.ir
mailto:s.rahaiee@gmail.com
\(https:/creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.29252/sjimu.28.5.21
https://sjimu.medilam.ac.ir/article-1-6342-en.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-22 ]

[ DOI: 10.29252/5imu.28.5.21 |

ohEsn § (o) aw —..oxib 1Twgn s9)3uSl S3eI0 (sl (BT § (ILNISH 06 Jolgd )y

5 olS o 5l do mudlS)lg o Jold g, 0
o oylas §f odlizul (B)A5l Lo aLS (sla o lac
Sl a4 &ldel Wy sl canlio a5 S 2l
s 1y @3l JS5 g ojlul wiles oo (y2 39 (8
2R3 Skl g s Cunj aes I3 Cugd g S
o S0 2land g o slo Ml ool 4
Sy ey, Wl LS Gilike o ity ojlac
N9y 52 S & gl s (sl ogun g dituan Bl
S 03 bordigisd Slgo | lbyw b ol o)las |
Jos oxi Syl 5 ol Slol Sy lsic 4
gl iz glsie @ s e (FAVJlod (o
2he Dlge Dl jogad 4 593 dlge § CLuS
gl 4 Ay o (gl 4 oS WL (0 (5)yeliS
il 1l 5 el lols agd s Lol L
g Lasely)ll aasged 3 s Jo b ( aile
o )il st 50 Ale o daS Aiud b el
il 3 &S ggiie (63,8 sl 09,5 S Wl (5 ge
Sl Gl ) bl sl 8l jaas olS 5
s BB S lsie 4 @Bl )3 9 Ngd o0 58
iy Oluls el s pr S o Jes
S5 g Sk ) Cluls jeae SIS gl
a1 ca b s o] Gl (gl e
V)2 0
Eriobotrya ole pU L o ol5 LS5l cs )
9 jow ddued (50 LOQuat 5V U 4 japonica
9 Rosaceae odlgls 4y 3lxio g Cowl (60 )5 doud
&Sl dun (F)asl o Pomoideae odlgls 5
SlaS 5 gl g jay)9> Ui leie 4 (A
(V) ollaSel ol pdumgs S e 0359 iilo il
ol el e WSlo (Sane 2l
o S 5 9l (F)ul o g 5o g9y com]
Sl gyt ol Siigiia (S9)d2 2
2 el 5 ooyl Sl olaadsige 5 sl
aind Sl 5l caols g0l cla IS0l Gl
F98 Ol 5 s JS 3l s (At 90 S5l
(V) SeBE dwl (S35, sl «Sdgir Al 2iile
5 Pl ad Cpol (2bySlus cpols
Sy sl Jsl 55 oo > Splislis

Yy

doddo
a5 0dgy yioglh V=V e poolal b (5155 il gl
e 5 plerd Sluogas (JISI) wjlul ()l
s  SirgS 03151 92 Ll3 b s (5] it _glita
g (o) @lisee glad )8 gy YU w4 plaw
Sl aws gl ldgl (VY )asl o mo
cled (oS sl clale 5 A g lydgl
s Lalyd 3 s ob Byl oV b Slas
Oldgb (g3l @ldgl Gl jd s JiHlul
pole > pegad 4 sl 038 job 4 ()]
ol 4B)S 5 dag 2j50 5yglidgll 5 (Sij
G oz | (sore 13 )l 59y ST 3930
S5l (o s 5y Cudlad Vb oo 4 prdaw
ol (olberd g (2lendsd (YL (giluly
o (V)23l (oo Vb g pSdl Jlisl 5 (pliard S
iz (Soislen ol b el cnl owix
baisl o Glywrs 5 pbysbas ol wile
5 SxSsk » byShas ClSy S 4 ey
g Sllg g b gLl ) (Sode by (gilow oy
Span il Sl b g Sb cwglio ol
sl Sk oy gloy als do S
ool o (F) el 00l Joas oo gdge 41 (ooglie
b Sl ggpems] Sldgl Hib lades
Sy i8Il (sl S w20 Sl e 4wl 0
ol g b (6 38h (Joho 0)lgnd 5 )9l e
4 e plxilw o5 W3l Jobo clis ondy jee
(Fd)us3 (oo 2bySk slo Joho Syo g a5
5 lerd (S5 hg) dw gl jw
g lhesd i gla (o) b 3029 (Siglen
(leosd dlge ¢Sl (o phunes] ) ool dinjls (So 58
4 8 Sl o (lo g g b oS H0L ¢ o
P OS2y (sao (sla ddka) e
Co (Siglon @lie 5l G i b (st Jiw b,
o3lil gl clmd IS g el L oy lisugils it
5 SYgaxe (Ll 4 ) cnl (FV)sd (o
il Canj laze b &S 355 (o0 e ool 8
Dby Bl a1y olowd dlge 1 5L &l ylas g 009
N @ldgl s jiw Cap o (N @l


http://dx.doi.org/10.29252/sjimu.28.5.21
https://sjimu.medilam.ac.ir/article-1-6342-en.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-22 ]

[ DOI: 10.29252/5imu.28.5.21 |

99 (53 (@i 3)Ladd (Cailis § Cany) )93

el S) eole lEkily (ol alas

SlS 1) oo oV Jglie ) (e VIO b o luas
Sty il 52 o <1V hoy3 N+ svagl]
o35 bgle 030355 O 2 (o YIA (g 5 (1Y 50
(SIS w8 4ibs Yol am dlols Jobre s
St gt i g siaglh A0 g5 Jsbo 5
Soojlslinl oty slp b slled Se
b 0olatnl i 568

b s can i gg oS SOl jaw fiiaw
zinc acetate dehydrate)al 93 (9, cliwl Joloxo
cLale | ((Zn(CH3C02)2-2H20 ulosd Jso 3 b
Comd b g 25 43 WO L plpy pH g Yo +/-0
039)’§| Aud L’;’T D)L.ac LY ‘o)Lac ).g]).g AN (>
ayd Feogled pocele ¥V Gl 4 e D
Pl s 285 pll pan Jos 3 il
‘:“9*")Ur°:’.bb wo)s du}wcbu.cl.wv\: dl).g ‘L)f":'ﬂ?
Sligusy o o 253 59l o By &5 5 (S5 s
Vo lp oo TPM j5d 50 Souts yolo SaS & )
Jobro 51 (siloliz 5l dn g 023 6yl gon diidd
b ol g Jsibl 5 03855 b Jlgd> (9
3,8 Sl dny B glod ;5 oyl oKy j3 ) o
lols Lgod )l 1% f)B N dl); ‘2900 S
Y lp oS e dn 3 e clod jd0)eS 5 1)
w23 L8 celw

UV- ) alols gl pam sl i i
b Jglme 5 e G gglate oyl VS
b o gl 5pem il il g 05 4 Sl gl
Thermo Biomate, ) 5o~ ysanlp a0 ab
Job 039450 13 (gt (e o ygus o b (USA
el Cawd 4 yiogil Yo omAe e zge

oo pii (pilrg) (gpS] Sy Seo
b)'l.).il &P 9 o)"..\J‘ chw Wy S (FESEM}
Shee 5 gy P9yl ©gSwg e | gl
3 odlawl (MIRA 3, TESCAN)
S (5T leb o)

9 0ybac DPPH 5T JI00],  Siislpo codles
Sl 3l cdld iomaw cas rlols Sl3gil
Tl calols (g9y0mST l)dgil 5 S5 dids 0)las

Yy

Caungj SlaS 5 90 s b LS5 ds S(V+)asly 0
5 oknlS Jals e clyic 4 by e cilise Jld
D9y 58 4 58 Cldgl ) Mg > oSl
9> » ol e ST &S (pla deg bl 2 b
G olas bug ggyanST gl g
aadllas pl 5l Bua ccunl saiis pbsl (l5 LS 5] au
o ojbas (gudggd 5 Job LS5 ol s
4 eS| Sldgl siwsy 5 (Al S5 ates
S oslizl b ok Mg gl bl o o] a8
5 b aascio UV-Vis 5 FESEM  la (SuiSs
3l (Siglon o Colld iz op 05 A0l
SR TV O FESW N SN PP (
285 8 ey dy90 o 2bSlas
L 59, 9 dlge

0gx0 S diwn w.»/)uﬁf)/w‘jx/’o)[.a_c 4
gt Ol )l iy oo 3l 005 b i (45
a ol 5l a5 Kid el )3 e 9 b 03D
o)las g Caz g 15 Joas g 4 Ol dbwg
Sl o Voo @] a3 25 Y0 50 ¢
Fooglb pcel ) Gl & g 0,5 @lsl ais
w23 )13 ubliae Gjen g9y 35 (Bl a2y
23 ¥ glo )3 15l g o3gas il 1) o)l e
w231 518 eam ola T pll cas o5 sl

U s S5 ol e S o e
gl b9y & g g 1dgd (o) el 2 ojlas
A e Y gslaie b gl (VW)ad e (ot
Jlog <Y (s Slulit ) s VB 5 oslae 5
Jsloro 31 i) oo VY 53 b3S 5l e g bogloka
13903 831 o o & (50 1 p5 Volppior SisS
sl SO Lalpd ) 9 BB slod )3 2l bgla
Fagh V50 gon b 5 agihy S by dlols
b JS 8 olie 32,15 4 gl oS i
23,5 Ul ol pyS 33 S sl 5 o

i omd Cax plas I A4S e
L2 (e S5y gy I ojlas S adgigY


http://dx.doi.org/10.29252/sjimu.28.5.21
https://sjimu.medilam.ac.ir/article-1-6342-en.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-22 ]

[ DOI: 10.29252/5imu.28.5.21 |

ohEsn § (o) aw —..oxib 1Twgn s9)3uSl S3eI0 (sl (BT § (ILNISH 06 Jolgd )y

G Sawd p p)SeSee Voo g VO e il
N polie jlwojlas (gly w20)S wBlsl b Sawd
O A 0wl Suwd y3 p)59ySe0 Veee g B
M Bl ax VY glod jo ,e5leSSl o 1) by el
Sgm Bl pimg ool 53wl )8 cel Y <l
odlitl Cuto J5US digeld lgis &) (polaSglog o
a8 lwl poylas o Glydgl g ,Se dus ©)a8 0
duslee b Suwd Slbl 4l arwg (53l anl
Wd,5

b dw Sygo a b Gilogl oled islel U
@ el sl ol Lo gl g a8 a3 plosl IS
3k o ] i sla i > ol s
Origin Pro2018 4 SPSS vol.16 (l,)l;8l ¢4
09031 31 sless (sl (5o duglia gl b 03lid
okl Aoy gy Jloin] daws )0 (SSld (gl diels s
dylbul Bl solk WL e S5 4 ol
S5 oylis (MeantSD)
o953 S 4Bl

ophac (ohdpisd 5 (S S Slise e
ol Aol mls el o ol LS diwe
S5 ol o)lae Jgib SleS 5 e cstmgy
olas S iy e p p)S ke YN
RS e YV 2899 Glise 9 SYE sl o
& ot 2l Joles oleae S5 g 5
ol Cuwd

S it ol ST T CofleS sy

oy olis ol FRAP 5 DPPH iy, 0 40 oy

0995 99 ) At ol oylas JlawST ol casls a8
sl Ll & diy FRAP 5 DPPH o
obas i (oo ()Y o)led S5 5 &5 y5b len
Qb 95 5l 1y (a3 (ShnsT (il clld atan
ST 6]y Sl cpyin &S (gyob 4 canl o3
2 PSS e cdale s Al 5. L DPPH
oybas  SauSlal ©)a8 el Cawd 4 0jlas 1) e
b 9 ool 4 (bl aw ool a3 an
SuiSlal @, o b ol ((0) ) eleds JSid)
@ oliz wb o GhE ol il (I3 Lo jlac

Y¥

Feo Neo)abkise gla cbale b g (65)0uS]
J0 g (gySae p pr—S9ySue Bee o e
So by @S byl DPPH sl 1) e
wetily jlg)See Vero oo 4 Jolio ) (e
Fogl BV zge Jobo 3 o mudb 5 (So)b
L35 el
Ac—As
Ipppy (%) = (A—c) x 100

a3 la Ag o JyuS dges ol A ol 0 &S
(V¥ )l

Luwgi (FRAP ) o/ | SusT s) &yl 5 e
dd o)lac i o G o uff LS diis o)lac
a" c\:“ 5\»" KY" c\")k_Q.LDV.A.". LSLQ k.A.b.Lc Ale l.f
Y land (3 1 e S5 (g See 259,50
(bo)> S)blow (62 iy 1) (oo o9 )V
$lod)d 4BBO Vo Cto dy ymaws 23,5 S 5 o2 by
2ol )8 ) S ples 9,0 008 (oo 420 0
IS 555 520 on 210 Jsloo (318 35 3]y b
wdged 8Ll YU Sy (o pd Ve )l Sl
A G MO L) ) @le Sl ) (e VO g
2 (roy N)onl )8 52y Se #ee g e o
Voo oo Jsb 0 @l g bobe e (806 S
oilz8l sy li gYL Gls b B egil
(V0)cwl Suslsl )8

5 ST it o)lac ol ST s ol e
SbySt s cdld adllas con ol gl
ISt sl g (l5 Sl dun ojlac
Ot (o 4 plde Cute p)F il S
<S8 5 (PTCC 1764) Staphylococcus aureus
a5 (PTCC 1399) Escherichia coli aw ¢,5
e S pusille e (SIS S50 ) 0l
s gl s 5 odlatwl (IROST) ]
Wy iy gy S baee (19,0 4Bl A5 (295
vigy BT ostan Jgo cuiS b g 59,
)])B c‘a,w &9 J;).a..w‘ dllb k_ga.ui.) o8 UT rg;.))f
olie b (ggy0unsST @lpdgil 5l pasuine e g meold


http://dx.doi.org/10.29252/sjimu.28.5.21
https://sjimu.medilam.ac.ir/article-1-6342-en.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-22 ]

[ DOI: 10.29252/5imu.28.5.21 |

99 (53 «@aiy a)Laud (Cailia § Cay )93

elll (Sb) eole alEiils (alc Alas

JSE8)as ol gl J g ey p)S9 S
Ot T ol ol loges iz o (F o ke
e ccsaptens] Sldgl chale Jmll L &S ol
b o ol o o] s T eyl

9 S diwd ojlae b iSTts cles L)
ojlas (2L Shas collb salob (o tensT 30l
4 ol jiw (g9)denST Slgl g (1l LSl dtn
035 S shdlinl o 5 (6358 (55, ool S
e PSSk O (e 4 pglie ugil
o oyl 48 313 i gl b gy eSS 51
)8 slojed Sl phS s (&l S5 anes
oy i b el awsly b Shas culled
Oldgl iz (gbjed dulio (Cwl ouis
QLS e p)S g Cute p)S slo (S 2 (93]
1) ple dla b il cdale Ll L oas ol
Wl il b oSk Ay doxgs > 9wl )
SoriS] Sdgl iz oo (B o)led JSUS)cun]
Py Sk ade (it 2Lyl aS el (o
Josz)usly (lis ghie )5 638k 4 Cund Cute
093 s 58 bl (6 38L cleo cpal () 0 )las
SorienS] gl e slajey 4 s
R ES9See Vee 9 Ve slrjed 3 godg i polus
g WWE/e Jad b ud) pas dl cuwiy 4 o« Sagd
3l e e\ OV

Coan> p +[F dgas 3 SasSlel g o 5V
o)las clale ;5 i ojlas oS FEP Joo Lo
el s & 1) (o p59)Sn B2
e 0l Jiuw dlge dnli o) S (S yem sl B
Fogl Veomhee odgie )3 5 Wb g)95 555l 9
i S F ojled K6 3b b 605 ojlul
215 S eslas el ji (g9ydmST &gl
Olel JSis )Sbles o8 ob las 1) ¥R sue
ol (9508

i)l sgbie & i3l pwlid <y o
E9SwgSee jl (59)3emST L3556 (559098 90 g o)l
sobad ol ool Glie oS (cdug) (S9Sl
S 452l (LS (V0 Lo JS)alols 559,500
e o St (59,5 S (gl onds i )34l
Blg o &S Cul Gldgl e Sl c)JU s
ar g Ll gl o 0,8 s sl 80,185l AL
o ol ol o)l g 595 (o8l (g e S &
Sl ¥ pjodgioe 3 (Gitw (59) gl ojlul
Wyl 41,8

ST Shy3gili ST (5] e
cdld p 5L el Cond 4 @l b s jtiw
sle JSoal, ade (69,0081 S35 SlausT ]

Bev o ble a0V e 4 DPPH S}

S cdile Jilio )3 B gla (538l (5o o)y pas ld B .Y o lowd Jgua
o215 U5 5! A b las SoS' d 04 jiuw (59 ST 3950 CaliSes

S 55l (Sad 3 5 9,50) g yenS] gl cdalé 55k
Sawdlp)5 9,500 O Yoo O+ Yoo
CH/¥ Vo b ./v £yv/o av/y N Ecoli
PTCC 1399
Yo C-/vEWin b /v £vo/e a-/- £\f S. aureus
PTCC1764
ol (638 cale a0 (P<O.05) g )ls (ino coglis ,Silo cody ya 50 lael (Vb Sog8 by

Yo


http://dx.doi.org/10.29252/sjimu.28.5.21
https://sjimu.medilam.ac.ir/article-1-6342-en.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-22 ]

[ DOI: 10.29252/5jimu.28.5.21 ]

Oh5as g (o) araw .05 Jiwgy 59)xmS) O1y3e30 ¢IlaamS) (BT § (IS 35 Poled

Absorbance {700 nm)

oo

V9 4 (Sl 5T Cudlad (1) gl hS 51 A 8 ylas Sl T Cadled i 15905 . Y 25lowd JK0

/

—a
"

/

%o Inhibition
&2

/ 30
= 0
1
T T T T T 0 1
o0 i 300 i 300 ] 100 00 300 400 500
Concentration (ag/ml) ‘Concentration (ug/mi)
(=) (=

(FRAP) 521 S.585 155 55, & (g 5T calleh () 9 DPPH o1 Jl, lgn

Absorbance

275
250
225
2.00
1.75
1.50
125
1.00
0.75
050
025

0.00

349.00

200

250 300 350 400 450 500 550 600 650 700 750 800
Wavelength(nm)

5915 S 31 i 0 )l Koy 0.5 ik (59T 13936 UV-ViS iy 13905 .Y 8 lowd JS0ud

D7 =22 14.nm

D1 =23.01
D6'= 2268 nm Sy

D2 = 45110 nm
D3 =22.35 nm

D4 =22.83 nm
D5 =28.10 nm

D8 = 23.74 nm

A\R4


http://dx.doi.org/10.29252/sjimu.28.5.21
https://sjimu.medilam.ac.ir/article-1-6342-en.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-22 ]

[ DOI: 10.29252/5jimu.28.5.21 ]

99 (53 «@aiy a)Laud (Cailia § Cay )93

elll (Sb) eole alEiils (alc Alas

100 4
%
80
70

604

% Inhibition
3
1

T T
100 200

T
300

T T
400 500

Concentration (ug/ml)
893S 13550 bawgi DPPH 5131 JIGal, jlee (lasmsT 0T Cudled 13500 .F 0,lowd JSWS
15 IS 5! i b ylas SoS dy bud Fw

Escherichia coli
osied 2

Staphylococcus aureus

G Gl i 7 g Y-Y'-) alas!) o 0,5 o Cuvie 0,5 (658U 33 (ol 5] dimad 0ylas g (59 0w Ol y35il pili .0 o lowd JSUS
Sgns il S Wigod ¢ sl 31 it 0y 51 03Uiusl Ly 05 5w (59 ST 3030 Sy 3o 0,59,50 Vo oV Br Yoo
(..\.wl.g & =l; J;}‘Mb)w eX. g awg 4 WL»S,E,M

lawgi ol ,nb;.il Oladss b XS o b Iy S5
S8 sladowl jpas cle @ Wilg o 15 S
(SB dl ( S59 IS Ml ( Sag 5 Aol (g2 o2
Sl g SHlogS sl «SIB Al «Sa VI gl
S5e S0l (o cpl > &S Wil Ko
O o ol 0dd ()15 (Jgi asl (p 5 gl
S5 oo l5 S| dd 0)lac (a3 LS
9 o ol (el wile olaaSgaNs e @
Ol S5l (15)abl diwd (3 39390yt oS
oS il g onals Wl Sy lee & Wilg o

Yy

S5 o g SOy
ol gl b o e cuond plo 5 LS
Sglite ()l shils plS" ya a5 witun (odaaie
3 S 09S Gadggd g b S 5 il e
P lg e a8 Wt a b o) OlS
Bl o of ds alox | lalS Gl (lo Cuand
OluSy alwd cpl o dasuin p iy s | g
oS 3)5 oyl o o] s 5l cools 4 ol oo
R c K P KV PR W R GO IS I CON P
b ilejl imahy ol o md o 1y 3l G,
ot o 0l > 55N 5 J5id S 5 392


http://dx.doi.org/10.29252/sjimu.28.5.21
https://sjimu.medilam.ac.ir/article-1-6342-en.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-22 ]

[ DOI: 10.29252/5imu.28.5.21 |

ohEsn § (o) aw —..oxib 1Twgn s9)3uSl S3eI0 (sl (BT § (ILNISH 06 Jolgd )y

4 9,81 Sdgl jew Jhw 59y 2 & (olagh
sl Andrographis paniculata &S o las S
e (e g p)Se)Ses B chile o ud
g olgl «ly DPPH sla Josl, e suoys
gl Gl 5l cad s uin wa (V)
Scutellaria aiy; ojlac bwy (i (g5yumsS]
FA-OV e 4 lydgl a8 oy 4lis baicalensis
(Y¥)azsly 1y DPPH sla 16l e (oUlgs duo )y
sl g s s & Ll LSl diws o)las
el S (25 (g wr 2ASPgM 5 Sgid
O w13 3290 SASHME G )3 |y e
395 5| 3oy Av 3gan) oYL Sl 5T conls
S5 diwd ojlac by (giimw ©lpdgl b lis
VO ls s ey pSpSee Bee Clali o 5
&S e DPPH sla JI0oly Jlhe  oblys do)d
3 2 Slg5 o0 9390 VL yeSde Ghagfy 93 4 S
P e 3Py Jgb CLS S olie 5 9
5 ouSlal wluSy les 4 &8 Wil LS dn

Wy i (69 )hST Slgil s jd 0aiS L

5 Jo—9 Ol Sy gl oni Sl jo i

PSS sl ojlac (3 3490 Sl ]
S 3 LB eg b pyd 4y o o s g e (6
s bojlas (SuSlalegd b g gl 2l ol
oialisl el e ol g e B3y 5l Jelxe S,
5 F98 Syl oSl Gla J1 s Gl sae
(V0)asl oo 28 )b a3z sl 5 b s 3
G @l b ol Giagh o SaSlel @) xls
(Y~\A)u|)l§_4m 9 )Ln9._5l>1) 10.\»9; o..\.oT Cawd
OiRgh 90 0 (SaSlel @)ud cuh Sl e
owli8l by cdl Gilibl ojlas clale iol38l b
S 5 5 Jgis S 5 9 o il
okimd olgie 4 SLS 5 ol 5 b ol g ead iy
s 4 sk dw ol g WS e Jas (98]
ol Gimgsy ) (VN )5 o Lol (8B 9o pal
@5 wjlas g e 2 p)SeySee 00 clals
s 4wl o aS 0l i 2g3 3l pes (SaS sl

YA

e S S5 S Jes coyimnST El3sil
35l 635 JSS p s00ld 8 (5558 (ol At
gl 6y 5yl g e lomie 0dd Fiw
s> Sy oSl il o= S ye (i il AL (0
Jrogl ¥V =B 03900 1> el (g9 y0mmS] &30l
Sldglb e il o i cab bl Ll
Sy oojlas 1ol sl b oodd i (59,08
wlydg b as sl i Azadirachta indica
Ty Job > (i Sa bl 0ad e (59)4uS]
Clr Sy s b o (Wil o jiagls YV
ojlul el cillas imeh cpl > odd odmlis
3 8as 9 b (S > (ot s GRE (5315 )9l
081 b (3] 39l S e L) 3530
2 e 255kae Yl > 4 g Copms 5 S8
S5 S pleis 4 ohy 4 Gt gl s

Faw 59y ¢ &S 2o Glagh )0 )b ol yslas
Lk o)las b wgi g9y ST lydg— S
¢ 4 Trachyspermum ammi

[ .n% c)l.n
<l gl ojlul s plosl Nephelium lappaceum
G el YO-F+ 3 ¥V 5y s
lo idgh 3l odel e a4 5 b g (VAN
NG| R PESIPN
DPPH 551 el J0l, slae olzse 5165 ojll
Sl L dpo @ gy 5 ol 3> nine g,
L DPPH sljl JIGaly a8 al (oo YU (504l 85
Ol y J——Sg ) b 095 jIH (85
DPPH-H & 45 g o)las j3 39390 (Sl 0l
L &S 398 (o DPPH (sl JsUge alS & pocie
25 & oy i K5y 5l STy Jolre SOy e
oS 5 hamS) 5Tl (V)] ol poi oy,
ol ke g g (LS o ojlas )3 39250 (Jgi6
sla 095 Cusdge 5 S Gx wr g LSS
Sl 5 ol Soleg)l dils )5 3290 ouS g0
olas clle (il L 45 gpsb 4 2 St
d9290 JouS gy gl 0g)S dasi VL sl clale
Bl ol STy basro 3 35290 (J5i8 LS 5 5
JWd 4 g lil sla Sy 4 o59)0 Jlas! Loz


http://dx.doi.org/10.29252/sjimu.28.5.21
https://sjimu.medilam.ac.ir/article-1-6342-en.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-22 ]

[ DOI: 10.29252/5imu.28.5.21 |

99 (53 (@i 3)Ladd (Cailis § Cany) )93

el S) eole lEkily (ol alas

oy i LS sle ojlac > Jeid luS 5 deng
a8 ol i i Sladllas gl (ANENY) ol o0
olS Sy ojlas bawgs 0 5w (59;0umS] &ly3g5l
s gla Sy oojlac o Atalantia monophylla
o> 2bySbas el 1> Camellia sinensis
g W39 (Sl (sSSPl (6L e
Ol 395 I (55508 Coplus Lo p )5 (slo (S
M sl oS shdlil (55 (YA
J il glgl Jole (MRSA) b (gio 4 pylia
Ol Cal Sgm (Bl 4 pglie (2L ySh sl Cogas
PESYL 09,5 (sl Sgn (Bl 4 o (5 asd
3 (el 35T (B bows o) ek (4 o
ol & o 4 din pglis n oy ygpgllin
b o] 51 Jobs slo cisis oloys 3 b Sz (51
Coslia o Gl o AP )55 b e
A oohngl ogS S ghdlinl dlea 5l a8
ol 11 ol bl L33l o g 5T 0l G e
P YL ebyshas cool b el g (b ©lS'y
Oldgil cwl cuenl Bl polie sl (oSL by
4 (FDA)S 1ol (c915 ¢ 1ié dunmsgo bausgs (5y3u5]
ol idoh ) Cawl ol Al pel dlge lgie
b ol S oS & gy S| @l 3gik
5 ol Ohey o )l A ojlas
s s SeS gk g o @ g —de
g W L &S cul oad Jis aw ol
PR Jewily Sy (o (2l ySk A elss
ol S gles 4 Loy ah S_dp oo
Ay by e Sl s

D9y, a4 olie slgs i

3l adlas ) edel cons 4 s 4 dg b

L b ly US55 atwn ‘_,,.J oylas &S W asuie
Slgs (oo s 9 o8 LS 5 (e
Bly Fao 98T Sk (ylul g Ll o
Pl 3 il o SlS S opl i o 50
aab el 8 ojlas SlawsST sl
Oy Sy e i (59)hST lydgil Lasil
g b Ly e el Bl Cunj g )l
LI R R L,

AR

Sl iz o g Wil o)las 3 39290 (Joid OLS
Sl Cabls o)lae 15 390 S 5 45 sl oyl
w4 asg .l Ml:w.e)bmdol &L oYL
Sl S ] cdld i ) Jols
2l ol 5l eslitl plg e «sito (5,mS]
b o] cig ol slo—y (29l 5 ool Y g
slianT sl 5 5l 6T gl b Al )5 il e
Al AL (g 5o i
oAb i (g9yhemST ldgl oL pShas ol
cle 4ol Jol 4 alS sl ojlas 3)b
42l Gk g (W)ewl oledsud dlgo o
b ol A p 298 (o (S M) )le
$94ST 0L (2l S has cold Wil 5§ S5
o] S35l o}l b (gl 4l ]y
PSS Ol paizpe du 2)h uSe dal,
b cdale g saled 5 S5 Ak pas ansl ojlul
o @b Shas el Gl ol et el
boaxlge )5 ok slid pdded iall b
clie &8 by (YF)cwl wlydg U obj clale
alge (590 ST Sl bl 6,580 ol
Jobo cddeli g 0l oy H)lBle 298 (oo
G & $9phuS] ClPgl s S (o oS
b dske oole clld 9 S (0 08 Mg
Wole o3l sla weS 5 S o Clp o hgzied
5 (feSopnn sl JSl)osensT Jlb sl 455
(ol S po o &5 WS (o0 g S (90
SShis m il a5 (Tl
J5 5l ate ojlas bawgs (gt (59,4081 )35k
P Cude pyS oSL ade @lpgl a8 o ol
Sk & G (p)S 9,500 Vo e o3 aw (n VL
ol -ty oVl oL pSlas cusls e p)S
P Folw oled cglay cle @ cwl (Sen s
295 4> ol 28l (ite p)S g e p)S sl (8L
£S5 sl 8l Jobo slis 4 (59,4081 35k
ol Gl @ b3S (o Coge § ey cute
Syo 9o yol (o g M S p3ded b Sk
D (o0 Sy ddy pas Al dbol g il Jobe
Cle ) (69)3nST g 2l pSLbas S iz o2


http://dx.doi.org/10.29252/sjimu.28.5.21
https://sjimu.medilam.ac.ir/article-1-6342-en.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-22 ]

[ DOI: 10.29252/5imu.28.5.21 |

0hEos g (o) Ao .50 JTiwga (59)3:85) O30 (s (BT g (ILNSL 36 Yolgh )y

&l 35 wlaw

)'I 9 0392 9.?9.35‘) 4ol ubb )‘l C)""“*" s L}.’.]
J:b & J.al BTy d[a: d)ﬁu u,.a..a:m ol&ssls
Jos a4 (S10,a8 9 S5 o ol ] o 68
Ir.ausmt.rec.1398.11.33 ; )&/ .15

References

1.Santhoshkumar J, Kumar SV,
Rajeshkumar S. Synthesis of zinc oxide
nanoparticles using plant leaf extract against
urinary tract infection pathogen. Res Eff
Technol2017; 3:459-65.
d0i.10.1016/j.reffit.2017.05.001

2.Salata OV. Applications of nanoparticles
in biology and medicine. J Nanobiotechnol
2004; 2:3. doi.10.1186/1477-3155-2-3
3.Zare E, Pourseyedi S, Khatami M,
Darezereshki E. Simple biosynthesis of zinc
oxide nanoparticles using natures source and
it in vitro bio activity. J Mol Struc 2017;
1146:96-103.
doi.10.1016/j.molstruc.2017.05.118
4.Ahmed S, Chaudhry SA, lkram S. A
review on biogenic synthesis of ZnO
nanoparticles using plant extracts and
microbes a prospect towards green
chemistry. J Photochem Photobiol Biol
2017, 166:272-84.
d0i.10.1016/j.jphotobiol.2016.12.011
5.Krol A, Pomastowski P, Rafinska K,
Railean V, Buszewski B. Zinc oxide
nanoparticles synthesis antiseptic activity
and toxicity mechanism. Adv Coll Int Sci
2017, 249:37-52.
d0i.10.1016/j.cis.2017.07.033
6.Sundrarajan M, Ambika S, Bharathi K.
Plant extract mediated synthesis of ZnO
nanoparticles using Pongamia pinnata and
their activity against pathogenic bacteria.
Adv Powd Technol 2015; 26:1294-9.
d0i.10.1016/j.apt.2015.07.001

7.Sharma D, Kanchi S, Bisetty K. Biogenic
synthesis of nanoparticles a review. Arab J
Chem 2019; 12:3576-600.
d0i.10.1016/j.arabjc.2015.11.002

8.Li X, Xu C, Chen K. Nutritional and
composition of fruit cultivars loquat
Eriobotrya japonica lindl. Nut Com Fru Cul

s sl S 3 8215 e 395 2y
9 2P dlge oay wuw (b oo ab
Q. Sy S A il gy u—aile.‘)i oY gaxe
Sr—ia Ol aoj opl (b
3y9—o od ] Oladg p3 aS ol L5y s

235 o h—S ey

2016; 371-94. doi.10.1016/B978-0-12-
408117-8.00016-7

9.Hojjati M, Hemmatyar S, Jooyandeh H,
Barzegar H. Evaluation of fatty acid profile
of mesocarp and seed of loquat Eriobotrya
japonica L. Int 6" National Con Org Agri
Ardabil Iran 2019;231.

10.Barbi RC, Teixeira GL, Hornung PS,
Avila S, Hoffmannribani R. Eriobotrya
japonica seed as a new source of starch
assessment  of  phenolic compounds
antioxidant activity thermal rheological and
morphological properties. Food Hydrocoll
2018; 77:646-
58.d0i.10.1016/j.foodhyd.2017.11.006
11Jeong JM, Lee KI, Kim SM.
Simultaneous determination of benzoic acid,
caffeic acid and chlorogenic acid in seeds of
Eriobotrya japonica and their antibacterial
effect. J Appl Biol Chem 2014; 57:89-93.
d0i.10.3839/jabc.2014.014

12.Kim MS, You MK, Rhuy DY, Kim Y],
Baek HY, Kim HA. Loquat Eriobotrya
japonica extracts suppress the adhesion
migration and invasion of human Breast
cancer cell line. Nut Res Pract2009; 3:259-
64. d0i.10.4162/nrp.2009.3.4.259
13.Asadisamani M, Rafieiankopaei M,
Lorigooini Z, Shirzad H. A screening to
determine total phenol and flavonoid content
of some Irans medicinal plants grown in
Chaharmahal va Bakhtyari province. Indian
J Nat Prod Res2019; 9:296-302.

14.Singh S, Singh RP. Invitro methods of
assay of antioxidants overview. Food Rev
Int2008; 24:392-415.
d0i.10.1080/87559120802304269
15.Soares AA, Souza CG, Daniel FM,
Ferrari GP, Costa SM, Peralta RM.
Antioxidant activity and total phenolic
content of Agaricus brasiliensis in two
stages of maturity. Food Chem 2009;


http://dx.doi.org/10.29252/sjimu.28.5.21
https://sjimu.medilam.ac.ir/article-1-6342-en.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-22 ]

[ DOI: 10.29252/5imu.28.5.21 |

99 (53 (@i 3)Ladd (Cailis § Cany) )93

el S) eole lEkily (ol alas

112:775-81.
doi.10.1016/j.foodchem.2008.05.117
16.Pande G, Akoh CC. Organic acids
antioxidant capacity phenolic content and
lipid characterisation of Georgia grown
underutilized fruit crops. Food Chem 2010;
120:1067-75.
doi.10.1016/j.foodchem.2009.11.054
17.Bhuyan T, Mishra K, Khanuja M, Prasad
R, Varma A. Biosynthesis of zinc oxide
nanoparticles from Azadirachta indica for
antibacterial and photocatalytic applications.
Mate Sci Sem Proce 2015; 32:55-61.
doi.10.1016/j.mssp.2014.12.053
18.Saravanakkumar D, Sivaranjani S,
Umamaheswari M, Pandiarajan S,
Ravikumar B. Green synthesis of ZnO
nanoparticles using Trachyspermum ammi
seed extract for antibacterial investigation.
Der Pharm Chem 2016; 8:11.

19.Karnan T, Selvakumar SA. Biosynthesis
of ZnO nanoparticles using rambutan
Nephelium lappaceum L. peel extract and
their photocatalytic activity on methyl
orange dye. J Mol Struc 2016; 1125:358-65.
d0i.10.1016/j.molstruc.2016.07.029
20.Sakanaka S, Ishihara Y. Comparison of
antioxidant properties of persimmon vinegar
and some other commercial vine gars in
radical scavenging assays and on lipid
oxidation in tuna homogenates. Food Chem
2008; 107:739-44. doi.10.1016/j.
foodchem.2007.08.080

21.Rajakumar G, Thiruvengadam M,
Mydhili G, Gomathi T, Chung IM. Green
approach for synthesis of zinc oxide
nanoparticles from Andrographis paniculata
leaf extract and evaluation of their
antioxidant  anti-diabetic and  anti-
inflammatory activities. Bioproce Biosyst

Eng2018; 41:21-30. doi.10.1007/s00449-

017-1840-9

22.Tettey CO, Shin HM. Evaluation of the
antioxidant and cytotoxic activities of zinc
oxide nanoparticles synthesized using
Scutellaria baicalensis Root. Sci Af 2019; 6:
157. doi.10.1016/j.sciaf.2019.e00157

AR

23.Elumalai K, Velmurugan S, Ravi S,
Kathiravan V, Raj GA. Bio approach plant
mediated synthesis of ZnO nanoparticles
and their catalytic reduction of methylene
blue and antimicrobial activity. Adv Powd
Technol 2015; 26:1639-51.
d0i.10.1016/j.apt.2015.09.008

24.Rajiv P, Rajeshwari S, Venckatesh R. Bio
fabrication of zinc oxide nanoparticles using
leaf extract of Parthenium hysterophorus L.
and its size dependent antifungal activity
against plant fungal pathogens. Spectrochim
Acta Mol Biomol2013; 112:384-7.
doi.10.1016/j.5aa.2013.04.072

25.Jamdagni P, Rana JS, Khatri P, Nehra K.
Comparative account of antifungal activity
of green and chemically synthesized zinc
oxide nanoparticles in combination with
agricultural fungicides. Int J Nano Dim
2018; 9:198-208.

26.Zhang Z, Liao L, Moore J, Wu T, Wang
Z. Antioxidant phenolic compounds from
walnut kernels. Food Chem 2009; 113:160-
5. doi.10.1016/j.foodchem.2008.07.061
27.Ayoughi F, Marzegar M, Sahari MA,
Naghdibadi H. Chemical compositions of
essential oils of Artemisia dracunculus L.
and endemic Matricaria chamomilla L. and
an evaluation of their antioxidative effects. J
Agr Sci  Technol 2011; 13:79-88.
d0i.10.1089/FPD.2016.2267
28.Vijayakumar S, Mahadevan S,
Arulmozhi P, Sriram S, Praseetha PK. Green
synthesis of zinc oxide nanoparticles using
Atalantia  monophylla leaf  extracts
characterization and antimicrobial analysis.
Mate Sci Sem Proce 2018; 82:39-45.
d0i.10.1016/j.mssp.2018.03.017

29.Irshad S, Salamat A, Anjum AA, Sana S,
Saleem RS, Naheed A, et al. Green tea
leaves mediated ZnO nanoparticles and its
antimicrobial activity. Cogen Chem2018;
4:1469207. d0i.10.1080/23312009.
2018.1469207

30.Taylor TA, Unakal CG. Staphylococcus
aureus. Int Sta Pear 2019; 3:132-6.


http://dx.doi.org/10.29252/sjimu.28.5.21
https://sjimu.medilam.ac.ir/article-1-6342-en.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-22 ]

[ DOI: 10.29252/5imu.28.5.21 |

ohEsn § (o) aw —..oxib 1Twgn s9)3uSl S3eI0 (sl (BT § (ILNISH 06 Jolgd )y

Evaluation of Antibacterial and Antioxidant Activities of
Biosynthesized Zinc oxide Nanoparticles using
Aqueous Extract of Eriobotrya
Japonica Seeds

Shabaani M!, Rahaiee S, Zare M2

(Received: February 9, 2020

Abstract

Introduction: Recently, much attention has
been paid to the biosynthesis of
nanoparticles (NPs) due to their eco-
friendly, cost-effective, and easily applied
nature. This study aimed to synthesize zinc
oxide (ZnO) NPs using Eriobotrya Japonica
seed aqueous extract. Moreover, it was
attempted to evaluate their antioxidant and
antibacterial activities.

Materials & Methods: Initially, the
Eriobotrya Japonica seed aqueous extract
was prepared, and the total phenolic and
flavonoid contents were measured in this
study. After the preparation of ZnO NPs by
the extract, the antioxidant activity of ZnO
NPs was evaluated using DPPH (2,2-
diphenyl-1-picrylhydrazyl) free radical
scavenging method. In addition, the
antibacterial activities of the extract and NPs
were determined using a disc diffusion
method against Staphylococcus aureus
gram-positive bacteria and Escherichia coli
gram-negative  bacteria. Ethics  code:
Ir.ausmt.rec.1398.11.33

Accepted: June 29, 2020)

Findings: The results showed that aqueous
extract had a specific amount of phenolic
and flavonoids (9.86 mg/g and 27 mg/g dry
weight of extract, respectively). Moreover,
the synthesized ZnO NPs were <30 nm in
diameter with a good absorption rate at 349
nm. In addition, the antioxidant activity of
the extract and NPs indicated an increase in
the antioxidant activity following an
increase in the concentration. Furthermore,
the  anti-bactericidal  activity  results
demonstrated an appropriate antibacterial
activity against S. aureus, whereas the
aqueous extract had no antibacterial
activities.

Discussions & Conclusions: The findings
revealed that the biosynthesized ZnO NPs
had appropriate antioxidant and bactericidal
activities. This suggests that the NPs can be
used in various sectors, such as cosmetic
products and food packaging, as a potential
alternative to synthetic antibiotics.

Keywords:  Antibacterial,  Antioxidant,
Agueous extract, Eriobotrya Japonica seed,
Green synthesis, Zinc oxide nanoparticles
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