VEY a3 4 eyss VYE 6yled Ol !

DA

Mmoo 5 psle alns

ol #l S @leo g pols dlxo

www.fsct.modares.ac.ir ;> Zolu

Cdlad 5 Sl T ST iy o 552 « L3 «(Capparis spinosa) ;5 J 56 o las

Higsiso b 5 o 505 o 5SS S8l (S L p3 GG ) 5SLy T OV (2l Shas
r:L.J.A.:.::? Sy Ahaas ‘V@'LH.) o3l ke 59,0 ‘Eiﬁ\aLi‘,S RVE
L;t.:..]a C»LA} Lg)')JLiS 6}19 ol_<.i_;\.> ‘Q_’»‘U& G‘Lﬁa} JA‘J 6‘9’\9 oM\) ‘Q_’»‘U& GLﬁa L;.NJ\.L@J} t}l& ej; c)l.:.i_'u\)—\

Ol S (Oliws g

Ncujé))JLls 6# ol_<.i_;\.> ‘Q_’»‘U& @L"’ajgfdb 6‘9’\-" omb c@].}& GL.‘,a wawjﬂyky °}j§ ‘)li)l.:w]—“

Ol S (Oliws g

Q]ﬁ] ‘Q_»lj)’u “)L'\'M)j} g{"?‘b C»Lﬁ 3 Lg)')JL.':S 6}.\.9 ol_<.i_.a\.> cé)')‘}l..is omb ‘Lf’LPL’ L;"qw 3 ﬂ,.\} a}jf ‘)li.)l.:w‘ -y

a-\.& dlae SleMb!
_ _ Pl gla 'cul.?

“..;;JS,:AM b‘j& M‘_;blzs ‘5LbeJL.49 ..13‘6:‘,.3 oLlsl ‘5‘}3 als (R¥3 ‘_;Lsd‘ C..o diven LS
.43‘45345 JlJS >4 3 46 h;1‘..1.'9 @L..o BE ‘5.'1.&.9 :‘y 9 aJJJU.ng Jﬂbﬁ sr-.b oS C;.:‘,;’S \i"/\\/"\:iéb_):'c_)b'

5 o DG &St (e DS 5 5 Rl g SleslIG B IS alS (lae s
95 b (Capparis spinosa) ;S o\S osw Jsbl ojlas (Gags opl 53 Lyl 0w
P30 %) b A SN (S g G B ) pB s Olome 5 A0S gl Sl O el puls
5 DPPH 5051 Jsl, Sl sl by 4) (laemST AT cdlas (WIS p gn 3T (o K5
chle Plas BT Salr QBT 05 bs Kaws sl by &) O g5,Swas 1 5 (ABTS
(A Lttt ST Sl m b S pln s (SaiS chle Plas 5SSl
U LS 5 ob Jsd Olyes Mo B s fsmsisn b 5 ess) oS58 sl
eIl el cwss 0/Y'mg QE/g 5 £/YA mg GAE/g L i, oS5 4 oylas
4 ABTS DPPH /31 sbdsly lge ab p 58 ol osm J5bl ojlas SlmS! 1
3 6k g 5 O b 4 Gly o)las oy Sk F1 s g doss OMY 5 OYVY o5
Sezs gLrOsasl 53 A3, o dla b Hlssme Sl o oylae S 15 4G s
55l s SSSl) oo p 8 S5 SSL ipl g oMo s B BT Sale 5 BT 05k
baipil 5 3o T Sl o o 8 ¢1sl & Comi § Vb Sl (i st sise b i 5
Chle Blas Uil usSaSabilin] 5N omen sls OLS o)l s s (S
Ao 53 p S e OF (Suis cll Pl 5 s 5s oS e £ A, (SaS e
S s e 0L gl opl S g S oS g JU olae 4 od 5 S el
I 2l oY gz gl 53 b (G058l Ol sing esliial Colils 555 olS 0500 J 51 o lae

.-L\:Lu_;é ‘J‘J

RAAMALER- PR WS

(IS s
o las

05 oS
FEE

NPT R

RIS VO JE GO [ FY

10.52547/fs¢t.19.124.207

DOR: 20.1001.1.20088787.1401.19.123.7.2

Noshad@asnrukh.ac.ir

HGE | PR TS




. ) «(Capparis spinosa) ;55 J 5\ s las

Q])KA.AJJL&}JM

ol gl bl Ll s da (S e
B R P O I B Ko

DN Taes i p 35 e o 5 slag 5L
BT S

S s e Solas oS ol el Capparaceae

o= 31 (Capparis  spinosa)
Ol a i) Sl by Slpln ol S5 ssls (ol
@ ol (FL b &S Al Gy Sl iste 5 A6 e
Solet 5 el Ol Sl 5 Sshe B sllgzal Olpe
5 el 4SOl a aly) gy 5 il oS 0 5l b
osee 3l 5 il 5 Sl Oloys L3 036 Slaegee Sl S
(S Slays 3 s Lol en sl 3 5 S
Do) cd ot oslizal 555,08 5 Sl (o 8 comnsles
L JST Lels oS Cilies glaciand plocs LS 5
5 S5 5 oS58 laded da N5 5 55518 a5 2l
I R TR C L I
WJoo gy el W8S IS s e G
Sslie oslas V1] als Jle ojlas Slans] sl clle
s Il olas 5 AT Gl o ojlas {\V] <l
oo ol eds 3518 Calises ladllas 3 oS ol [V4]
Sl apse s (0T ODes slor slaadly nl
S sl oli LS LS Wl Jske ojlas slas]
o el San Jske ojlas Slaas| s oL (D
Sl () 5 ossd el Ced O S (glgoes
b N5 I8 Bl 1 g Jlie oslas sl
sl LoolSs ol & aS e b5 s L
b cpman [Y]IL S0 o las iS5l
oS Sl Sl oS il Jike olas oL SL A
bl eSSl S S S8 ta
lisesise Ee 0S5 Sbase g5 gl osbel
5 rtmile bl g (S L3 g T

DV] el ons 2,058 (Y 0L 5 s anlllas
e sl i pane (Sidee gbodld 4 oarg L
ol esee S5l oslas 2lsnal Caa b adlas cpl 58 oS
Cled ol g el I Ul pon s oS
5 055k Gl SL ade OF s Seads 15 Slas]

2535 ol Con g il

dodlo —)

s e il Lol el 5 catS Slie sl IS
Lo oslegls (ol Jds a ahe slse oaal 5 CoiS
S sk b A plad g S So T W w
b e S bl S 5l U 10 sl slus
» o s S e S e sl gl e xS
Slae 2y w3l s B, o Cel wilann s glajsls
SN oy yda S el ol 03) dz.q;r_"u' Jj,J:JA Q_’»‘U&
Loy sld dex 5l e felye Lo 4 Sl slse
3 b ez oo Sl i e dops £ 4 LSl S
ld Jgie 4 dien Lol Sn il gl LSS
el e 5l s (Solie slpe 51 AL gl len
Gl 031 GlAe NV pame jas 1 L S5 lie
it lidin gas ot Sl a5 LB el LK Ol &S
gl ok Gl e glas Sy [V s
sl slge 31 eslital Lol ss 4 S LIS 4 oIS
5ol LGS s 4 s sy ol 5l S
JAKT B o.)d)‘.l@i] L;'NLM;("M
Lol )l 5 b slpe gl Lols QBLSG as

S a8 sl LS el @l L ol s

S s la )90 3

3 Al sy oshs g el e aey pl 5 el
Olse a4 &8 Az Jd ey bS5l 28wl
Jos e Sl OVsame b s LIS

[0-Y]uzS
Glaoylae = Sl eslinad Ol pdie 3 (5ol Lt
soor A b el S s 0 L LS
e gla jise ojlae (e Hib a4 [AST V]Lles S
L bbarls 5 ooge (8 il win) dax Sl ool OLS
g Sl Gy i lss Glp S b
ole itz gyl ol SLLS A1 S e Ll esliza
5 bl e JSIT das 5556 wle b oy plooss
5 oS e el bl S anes i s
P s Ses do glacdle Ve Y aes Jls] sl
€5 3 G 5y5m les S sk 4 LS a5

«d)ls «Ol’r_.u ot «M)\) Lglm)l.,ap cdl:\.d Q\jﬁ @ G|



VEeY) ols 22 N ey AVE ol

YeOAICE e de e 2 s (IS BB gles
(e V/A) Jhie oF 5 (OY5e V) NaOH (1) S
G e S e300 430 Do 4 Jsloe 5 A LS
e A5 Ol 5 3,8 SS1E el 0V s s
S S A eSS Bl e S e Dose 4 elae
¥yl ol mg QE/g) o las

Sl T ST Clad —0-Y

DPPH /51 Jsl, ,lge -\ —0-Y

$503) JSbI 6 ol 51 1y Se YV/0 ke cnl (sl
(Nyahes V1) DPPH J 561 J e 2 e ¥ L (D28
L a3l SoU s 488 Vo oo 4y el s S b gl
Bl Sl p 5 sl OV gsadb o a0l Sl e
DPPH JICsl, Hlge el avsloes gl i (5805100
IR oslizal 5 adady 5l las

A trol-A 1
DPPH (%)= —— =P € 100
A control

ABTS 5131 s, ,lge —Y-0-Y

Y/to (,.._..ql.q Sl 5 L;;L.“_ar_?r} o o=l e
Jydos 5 03 by lse Vs Jo VABTS 5 Ve L
Sl Sl s csle V1 s 4 3L glos s Lol
o 255 M5 ABTS JIGsl) slaossl8 b s 6,1
ds wlsl ABTS Jisisly Jytdoee 4 J gl 0 5
Iy Il dos p 2a B VFE s o /VES/Y Ol a4
S N L S sk a4 e (I Le Y74) ABTS
52 MK Sl oy 5 A bdss (U 28) Jsile Lo jlas
2o esb VIS s 0 Gl wids 1 ode 4 B sles
55 ST ml Cdle A okl sl Ol e 4 Jplie
IVEIA o 215 e 0 2l

A control-A sample
ABTS (%)= P %1
A control

dg;,ﬁ;ﬂ-&b Cdlad =Y
Al oz sk 4 (T14) 0L 5 Sleg o2lle )
AT Sl ml G SL Py s elas g5 Seds
s size bt 5 sl o sSsSkdlad (IS L)
Bl BT Salr BT 03 5hs Sews bty Gillae
wlizal 3yp SaiS chle Bl 5 SwuSlee okl

00

Low 3 cele YE e w4 bag Sl [V ]es S 513

Y4

b Sy g 30 Y

slge —\-Y

<S5 5| DPPH 5 U8 e oy 55 ABTS' G s
ST 5 Sl Ogmn Jpe CoiS Jame 3 (5 LS
b s eslimal sy slse sle Ldd g S, oS,
g ol AT a5 e

s 8 S sl S sl 4 TV gles 53 S olS o
sl () 0) Oas 5 sy Glhe olas o] s
S s8 Slabad (0,5 00) Laosen sl sl s S
(s A ) 2053 80 51 L L 5o e 5 002 Sl
35 glAal ol ) S 05 Sl s A sles
55438 A e Jlne i plonl Kpken L J plos
s St oslae o 8 VYT 4 Ol B o Ly
GMES sy sles 53 0,5 By b s el oy o lae
IARYIRTERY

o5 Ut O (5 503100 ¥

IS Jsd Gl @Seilll gl s R
olas 2l S Yo Gk ol ol ol eslinal oyl
3 20 s s ma Sl s S Ve L GR 5o e SV
e 4 odelnsy J s s blses Jaie Of 2) L Y
(il Sen 7o) NagCOs Jsloe 5 a0 i ¥
wele ¥ Sde 4 Jaloms 03508 Sl e 2 Lol 0T &
Sy il ik 5l e gl VA0 £ ped b s OF il
Slr Gl 53 p Sk Ve i) SIS el s 213
oS ke Do 4 S 5 A3 eslind skl e
ol (mg GAE/g) o ojlae o5 2 53 SUS s
MV 8

CU ERPE) LRI LW 6}5‘3"& —£-Y

5 3 oy el oelas 8 ASSO0 (gl e
0) dgad o ysb a Al (g Se3lll (VYY) O
5 A2 5L NaNO; Jglee 25 S Yoo b (2 e

)J@JOQM&W}J&)}@U\'QMA{L}.\M

1. 2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt
2.2,2-diphenyl-1-picrylhydrazyl



45 1

35 4

30 1

25 A

20 A

15

10 4

.. )3 (Capparis spinosa) ;S J bl e las

Q\)L(,o.hjéuj}.l.w

Oy GSalr 3 s se Jyle 5l 25 S Vot e
G (Sl clle flas O3l 53) oy Sn Al
Dlaze Lgls s asls oS ol s ST O Jse Lo
S el YE e @ ol S sle s YV gles s
I GbSt e s & las Bl S 5 LU
da.ﬂ o5 edalis LU sl IS sy pde b &S 0y o
2 ebas (Sais chle Bl Olpe 4 oS A6 e
A 4 S

bl 5ILT —v-v

53 4 bl s s Sl eslinel b beesdls el
oSl gleals wr Oge3l S L5 SPSS il
Sl Shse 4 mls Las T Spoo)
S 4o a 303l 5 W3S Gl " Sl las

A

o g s Y
58 oS epe JUlojlas f6 aiS DU 5 pb g Ol
Sl elas ol eas 58 s s
mg QE/g , Is Jsb £4/YA £ «/vo mg GAE/g
A3 b nl resdhe sy JS ASH N 0/ /N
Y UK 55 osles ABTS JDPPH si51 sladiCol, e
208 5550 ssh 558 oS ose JSbl o las sl ol &1
5 (A3 0OYVY £ /s ADPPH 5151 ladiSsly e
03 Glos 28 Sldlas 35 (Ao ys OAY £ 4/88) ABTS
Glaolas sl sl el 5 Jgb oS5 L bl

Wl 0 plol 5 olS e gla oy SIS s

Total flavonoids content (mg QE/g)

Total phenol content (mg GAE/g)

Fig 1 Total phenols and flavonoids content of
Capparis spinosa ethanolic extract.
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Fig 2 DPPH and ABTS free radical scavenging
activity of Capparis spinosa ethanolic extract.
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Table 1 The minimum inhibitory
concentration (MIC) and minimum
bactericidal concentration (MBC) of Capparis
spinosa extracton some pathogenic bacteria

Microorganism MIC MBC
(mg/mL)  (mg/mL)
Enterobacter aerogenes 16 >512
Escherichia coli 16 > 512
Listeria monocytogenes 16 >512
Staphylococcus aureus 4 512
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Fig 3 Antimicrobial activity of Capparis spinosa
ethanolic extract, based on disk diffusion agar.

Sl St Aln 3 slae (s Sl 25 S
ol 1 LT Sals i) & Cprsans Jole 5 0550
ST 03 s S Ogl slaasily b Salon il das o
Mmoo olas CBlE LI a5k
Sl S SL s S Al pde Al L
5 Ao s e s slasl s sl
oS ogee JSbleslae ln s s Son slas s (n Feslis
by pde s 8 oS el S5 o3Y ol L sy S
ST 050> S 03050 51 5S35 T Sl 0551 s
S Ll i ol 5 36 el See S ol S s
b peiiee poled o 8T Sl sy 53 b SL slas S
Cse oS Ao Jele [Lisl Ce e Lol s o jlas
Segs b3l o3 L 0T (Sl 3 dases 4 Ses

LYVILS o s ST 05 uis

_—

:

]

g 1 Enferobacter aerogenes
N

E 0 Escherfchia coli

g W Listeria monocytogenes
i Staphylococcus aureus

20 3 40 50
Extract concentration (mg/ml)

Fig 4 Antimicrobial activity of Capparis spinosa
ethanolic extract, based on well diffusion agar.
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ABSTRACT

ARTICLE INFO

Plants have always been the main source of food and medicine for humans.
Plant extracts have been considered in the food industry as antimicrobials,
flavor enhancers, preservatives, and nutrients. Plant extracts are an
excellent candidate for the replacement of synthetic compounds that have
toxic and carcinogenic effects. In this study, ethanolic extract of Capparis
spinosa was extracted by maceration method and the content of total
phenols (by FolinCiocalteu method), total flavonoids (by aluminum
chloride colorimetry), antioxidant activity (by DPPH and ABTS free
radical scavenging methods), and its antimicrobial effect (by disk diffusion
agar, well diffusion agar, minimum inhibitory concentration, and minimum
bactericidal concentration) against Enterobacter aerogenesis, Escherichia
coli, Staphylococcus aureus and Listeria monocytogenes, were evaluated.
The total phenols and total flavonoids of the extract were 40.28 mg GAE/g
and 5.20 mg QE/g, respectively. The antioxidant activity of ethanolic
extract based on inhibition of free radicals DPPH and ABTS was 52.73 and
58.62%, respectively. The antimicrobial effect of the extract was dependent
on its concentration and bacterial type; increasing the concentration of the
extract caused a significant increase in the diameter of the growth
inhibition halo in disk diffusion agar and well diffusion agar tests. In
addition, Gram-positive bacteria (S. aureus and L. monocytogenes) were
more sensitive to the extract than Gram-negative strains (E. aerogenesis
and E. coli). Also, S. aureus with a minimum inhibitory concentration of 4
mg/ml and a minimum bactericidal concentration of 512 mg/ml was the
most sensitive species to the ethanolic extract of C. spinosa. The results of
the present research show that the ethanolic extract of Capparis spinosa
can be used as a natural additive in various food products.
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