\VQAJ‘}-AML\-\ o)jJA\o)Lmir Lﬁ_i‘.)&@lmajr}.l&

Jols (Rotuit 33 5 31 (gotuai 9 Al 31 5 Qwil! (39 ySwod Cudlad (w9
ol LB S g ST b T iSo 33 g (1S o gowmo g i gis

Ycﬁeufc\bufdwc* Ls"l'@'t'@'f°"‘f.‘l"’)ﬁj'€‘3

[)1}.:‘ gdt)&.a gql:«u)? N C:L.AJ 6))}\.-:5 rjl& oK.i.;‘: A&Uﬁ GL.-,&} j‘é rjl& oSS ‘&‘J& GL‘.& J.«_L.@.AJ (jl.& ajjf Uli:l:.w\—\
[)1]:1 g_L@i.ﬂ g_L@,\i.a f}éfé 5&-’:’-’“; gL;)');LiS o ASESs A&‘-L@ @L..p L;-«.Ly) r}l& a)jf ALQJ;S: 6)@;..‘2.?\5—\'
QA SVIY e o pdy G )6 QA 70 O/YF il 5 5oy ,0)

o S~

35 Gl bl il ol Bl 1alS (5 S sk a3l Ol Aty IS (5l S5t 5 plaad (Slaed IS Sl eslinad o !
oslital _aeds oyl G Olge 4 0T 31 Olg oo 48 Al oo Jhams ossls OS5 SO Wbl Kpd o a8 S o 53 aes o 106K G Ol s o
(A L) e s 5 Sigie el OB, S sl wlsl bl o Seats Sl s Gl SRk onl 3 S
clle Pl 5 Sas e cble Blas Q8T Sabr (s 2,9) ST 055k s sla i, 5 (iKbbl 5 sl sl o sSs5 sl
45 3l OLas 8T Saler 5 8T 05 5> Sezs Sl g3l gl A oo 2 30 S S5 5T L L3 il 2iSem  s ealind (Suis
=T L bl el (iSan g esfisl eSS slilnd d3 ke 0K, e 4 G AS, phe b s o xin b g Sk op sl
olal (SaS Jlee clle Blus . sdalin e Sl s o A5 Lt 8l 5 eshysl eSS plilin] slas SU 6l amleblS S
4535 0l Olsion IS sb s op A e e SV 0r 5 00 YO g 4 QIS 5 S Lt sl o sSS shilen] 8 51

e (6 Sl ST IS 5 s o 5SS bl o IS Lk b A3 5| el o 40 55 0 Bl 3 31, il

(8 e SLae iS5 052 dml ¢ e LU K5 s T bl il 10851 Al

B.alizadeh@asnrukh.ac.ir ;o5 J 2

Y'Y



O 5 Sl ool 554

e il uld s AS S8 S S e
s> Sled s e DS S L plalll A g SUls
SIUS S 550 Ol 455l Ul e by 0l | il
olel Bl Sy 00 g obul 4 e glesd Jlle 5
LV 5] et ons

waly 1 sl ALS e OLaL L (Lbsk) wLls

AL G aile Ll enpm 5 Ol 0,8 ¢ WU
s s e Y B 0T Pl & ol e Al a5
Of sslizal 3550 Coand 5 0350 Jane olS () slacand sl
e > s s 51l e b S8 gladils Y pene
O I S R N e T PN
Lo 5 sl el (S LS Olge L3 Sl
L4 5A] 558 o enlind sl

b AS bl s belas s Seds 0yt
S bl Sl ol w5 15 Oge3l 3 sline la i,
Ao e sl e la S5y Wl e bl
Bl 5 Sbsl chle Blas 335 e el I3
slge 53 Lol 0l Plis 4 ke o ol Sais cll
03 o 3 mmmed 5 (om G Shs 2 FpS A0) ol
S S e B S senn 5 Cisie Juls OB,
A gl 02 B e S5 e 4 g LS
Sz BT Salr slajisy b alsh bl oy Satss
5 SAlsk chle Bl e G 25) ST 05k
ol eSSkl o (SaiS cBle Bl o
Sl s 505 bl s s SIS 5 oS Ll
Ssm Sl b bl ulud (2, umen 235 13

U}u’é_g)_g:»‘y—\'

OF bl gl il 5 6515 a5 =\
o 3 A ol (Ol 5) Slsal el 5o ollae 51 &L,
Jos (Foeniculum vulgare) e ol 4yt

0 Aot b a b ol OT L b g, a4 (S il

1. Apiales

YY'¢

aode —)

Bl N IRTE D PR I P
o slasass Gl SCoopst addS Sl ol eyl es
Slsles gsds ol O sk 5l o3 Ll mal
3 s Sl slS o el & GlAE Canpenn 5 Siste Sl S0
Lo 4l anes 5wl gla,sdS o S wils anw s
Sl cml oslg Su5 a5 Yo il slas)llal 35
U sl 5l AU & (gl 31 slias ol gy S
3 Kpe s igslen OKLILL, o301 olis slse 5l
Sy daes ol 53 (gadate ol lel Gla 1S 15 el
DT G S s syl

Sheiapl (e SN pame Glliles (LI g
5ol pgle b b s e ealitad e glaei IS
5 ol ool el OBLS G ae Sledbl i) 5
Jles o350 OLl adler o pland (Lo IS o pllast
(5l 3 cp oS L) ommb o565 3150 3l oslinal 4 (g3
o anl il alS gl bl 5 e lae als
LS 5 s baalal &8 cnl ol OLS (gdane sla fay
Lt gy Seods Sdlad Sl S il Ll Lol
[¥ 5Y]

Vo ols oS enp 51 SLS 55l oty oS0aS Lo il
s o L] sl o e WS 5 (g mi sl 2= L
gatie 35 5 JaS sk 4 LS sl bl S Lo
Sl Gble cols 5ol (S sk 4 (Js el el
S s ons @ O Sl 5 st ol gl
5oy en glewd a5l b pulal it 55 50 Cou
Lo] Ksi o samline Lilises o)l o

Ogee S g5 ool Ll pldlar Candso a4 a5
Ll plad bl i 5 L a1 gl (sl
SrSaped Jud ol S335050 5 odle Sl Sosline Al e
Sl 5 (A5 5l g b i (654 5e0) olS )
Skl Lls e ol old sl oS 0T 45 & uls
2 A Jle e SIS L S Ll plens
ol oS Ss b alS gla sl plawd sl



\VQ/\J}_AJ@.\Q AR 69> LQ\OJL@-\:I

@‘4\5 Gl«ﬁjr}l&

0503 Ads S Yo Ol 0 SL51 el blol s 5 0
Shas Ll S5 a3V sl e anhy; LSGL: 5l S e
oslazal A, oo b Gl i3S 3okl O gedlon s
Clacals 51 G e 4 Ol SBT3 e 2
LaSals 035 35 S Lo is (55 a3 ol o3l
Ol b bl @ wlsly bl iy ool 53 A a
s YV 5 ¥V Gles s cela VY 5 YE) (I8 wbia £
OB w3l el 5038 35 CiS las 0550 4 (OIS Ele
Colg o3 s e S Ll gt 3 b a5 lag S
8 S A e dla bles S A e dlls ol
ok o ) iS ke Lo Sals Glb1 ol sl
DY] w68l

BL51 lel (29 Skl Cllad o 2 —2-Y
ST 055> S 235 4

ST Sl by, diler 5 BT Oipds Seus hss
s Sl s onl 5> A eslel oy Ko iS Glakaes
A eslial Sabr sl 4 ke 13 L SOW gelS
g e b a5 a8 G5 il 52l e Y Ol
gl 3Ly el @ s ks bl s /80
Ospmilis g S5l LiS Lams mhas &S (K s
R R LT R T) VPSS EPIRHEY
S s 5SS p gl @IS GlRe 5 fes el VY 5 T
be 0500 4 Sl ol 358 5 (B 5 2l S
Lo mha odd edalin dd) pde b kb s Se ciS
IV] 2 6501 oo om ) AL s S
o™ uf.\...SJLg.a chle Plas guas —0-Y

b o Gl Fus 4 8L,
Jels OBalily, A5, 51 Slssk ke Bl e )
Sk S Sl Sl elal b ME Coepen 5 i pie
a5 e3linad WIS o315 i (6 e 5 sl 41
ol Sl ole Jglows SOl gy ol 5o aod b
Sldd g e S fr0 e L bl i
UK 2 s ag e glac e ol gl

YYo

g0t g AT Clul lau s 8 a3l olS 51 S
RN S ESS) sy 05 S Hae L;ali,u_uj Sl
s 5 Jlaie Of 5l 2 e Vo w4 (Ol ple ous
53 S Igb cele ¥ 6,8 bl Jes Ad 6Ll syl
33 s See sosesl vt,,,;\gﬁ?am Cows 4 ulal Lzl
e 0553 315 sle axps £ gles j3 Ky o, Gy b

NARY SEREFRviS

95 ba g g5ldld 5 4 —Y-Y
ATCC yoayy _Is Lol s ikl oy S glaas s
ST iS5 PTCC AYYY  siisl 5558 shiilend
sohge (jlﬁ ajjf BY) o}:.l:.'éj.;} Sy gl 4 & PTCC o+vv
(}.LF aK..iJ\) ‘gf-’-u'.; GL@ 9 L;cl.: rj.l.c omb 4&\_&9 @L«é
olitel Ao IS Ol b mle 5 goslS
Sl s S Sl 5SS ledls sl A S
Ll b e S S a4 b Sl ey s O3 S e
Sy Chfs S8 o 4 oS wse Sl sl
53 (B as) Sl 55285 5ol 5 (RLSL 4s0)
b S e JAK..L:L»)'T ssa 55 s bl Lald
K op Gl ess sl VY 5V Sl 4 gl 8 §
el ST Lo 3 ot S B 5 b SL slag s
OBl 5 g3badled 51 g kil s 05 S g 2
oS s 3l B skl L sl

IN] 4 g Ol e
BL5 plel (29 Sk Cdlad g 2 Y

ST Sal 2, 4
OLer 5 Sleg oolde adllas U olls 8T Sals s,
S P ISTC QP JCH P W SCR G SRLD
5 Siste bl OKluln, L e I T B8
5 2L et g sl (ke Y0) BT Osn Jge 2uiS
S Sk s B w6l BT S sl



O 5 Sl ool 554

23 S 15 5 e Ol 51K s (g5l CuiS Jases
Sl les o5 S S ko SIS a0 5l SO
Ly pde dla Jhd ol sl plouil ST 03y S
j:”é‘:"wj}°-xﬂ:‘6j:§°)\'\-’\ﬂh} .haﬂ):‘-ﬁ_ijji:‘
ARV IR S

sobel BT —A-Y

Shestizal b b & uills SIUT 5y a4 Jool glaesls
SPSS (Version18.0, SPSS Inc., Chicago, USA)
Lo gy 3l boSile amlie gl 238 13 T 5
Lwyj oled S eslinad 7.0 Jlaz! clz.ﬂ 33 O_i.}\; Slawls

.J{bﬁ)‘ﬁ ‘L:JJAY’).)

Cow .‘9@\5—\‘

-~ Wbl pelel s Sl Sl s Sl ol
Sl b ol iSaay 5 JBT O3ty Sus ls
S sls Ol mlS ol o o35l O Jsdr 5 aemlellS
B slen OKall, A 5l cadlys o w0 ol sl
53 ekd adalie wd) pde dle kS syl fee 4 S
oSS shdlial (S Lt gl 8T 05y S )
VIV 5 WA VY S5 il Ll 5 sl
Gl 5 emlablS S 8T 33 ol il 2 e e
S sl eSSl 5 5 LS sl St
-l Gl aS sl S5 0Ll s e e 478 5 VY
S ol gl s bl (B e (51 Lol S
S 3 OlE bl K50 2T L wbsl, bl (2iKen
Ll o SU slp L) pie Al Jlad S5 - s
Sk VA VWY S sl eSS el 5 B
g O N B T A T

A edalis 6:“'7’-5)“?”" I ML&L»[S &;ﬁdbi 9 A_Iali;\\)

AR

S ads S Ve Ol lals AT s S slaals
Ogpmilow gr 31 239 S0 V0 5 uilid Gl slac e
OF 55 s Koo 3 e 3wy 3500kl 5 S
i) bl slos s ek s Son 51 S 5 23 8 )3
maalie S 0l C30S G e am $ 5 Ly S slad s
A A S Ve Ol 4 e o3 0 gl 51 (IS
Olis Sl b3 Ky b 5 A2 dlol sl 51
i Ol g3 a8 glilt sl s s See ase A elias
clle Blas Olpe o A sdalie Sl b o3 K,
D] a8 s s Son 5 Sls3t

o™ ‘_;f..\......s chle Plas s Y
<L,

s b bl Lelel Sais chle Plas s ol
Sl Sl s opl sl eslizad (YOIA) 0K 5 S
CleiS bow  ais adalie K, ui O 3 S gl
A3 S plsil CiS B s oL SL lase L35 e
oy Sl VY 5 YE CidS 5 S abe 8 s 1 e
O 53 & Liss iy ool ol 5 Sk slaasw Gy
s Sass chle Blus olpe o i edalie S
Do) s 8

25 8L5L lel iSes p (g V=Y
P CRC PR R g

A el (S Se) s S S Sl sk ool sl
S LGl el ((ESen ) S5 Ghes cnl 52
OLer 5 il By b oGl el S
Sl chle Bl e e [VT] A el (1YAQ)
5 e Jalo 0Kl Sl S e sl Sl el
chle Plas 1Y) olee cou chle 5l plie Coesene
S e a4 golge o clale s eslital (LSSl

‘%U)\rbt}-&bﬁ C,.._(LF)L{_}»J.:: wlsl LS")J'{:"



\VQAJ‘}-AML\-\ oJJJA\oJLoJ L;‘J&Gujr}.l&

Table 1 The mean inhibition zone diameter (mm) of Fennel essential oil (FEO) and the effects of its
interaction with Kanamycin antibiotic on some pathogenic microorganisms causing infection and food

poisoning
Antlml'croblal su.bstance FEO Kan In (Kan + FEO)
Microorganism
Escherichia coli 14.20 £0.36° 11.20+0.25° 16.30 +0.55° (Syn)
Staphylococcus aureus 18.90 +£0.51° 9.40 +£0.50° 20.80 +0.40° (Syn)
Candida albicans 16.70 £0.28* - -
-): It

was not done.
Values are expressed as mean +standard deviations, n = 3; different letters (a, b and c) in each row show
significant difference at P < 0.05.
Fennel essential oil: FEO, Kan: Kanamycin, In: Interaction, Syn: Synergy.
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Table 2 The well diffusion agar (WDA), minimum inhibitory concentration (MIC) and minimum
bactericidal/fungicidal concentration (MBC/MFC) of the Fennel essential oil (FEO) on some pathogenic
microorganisms causing infection and food poisoning

Microorganism WDA (mm) MIC (mg/mL) MBC/MFC (mg/mL)
Escherichia coli 16.10 +0.21 100 200
Staphylococcus aureus 21.00 +£0.49 25 50
Candida albicans 18.80 +0.15 50 100
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Recently, the use of chemical and synthetic preservatives for the control of microbial pathogenesis growth
has been remarkably decreased. Today, essential oils (EOs) have been considered to be natural
preservatives. Fennel is among the aromatic medicinal plant that can be used as a natural preservative. In
this study, to investigate the antimicrobial activity of fennel essential oil on some pathogenic
microorganisms causing infection and food poisoning (Escherichia coli, Staphylococcus aureus and
Candida albicans) were used disk diffusion agar (Kirby-Bauer), well diffusion agar, minimum inhibitory
concentration and minimum bactericidal/fungicidal concentration methods. The interaction of fennel
essential oil (FEO) with kanamycin antibiotic was investigated. The results disc diffusion agar and well
diffusion agar antimicrobial assays showed that S. aureus was the most sensitive bacteria with the highest
inhibition zone compared to the other microorganisms. The effects of interaction of FEO with kanamycin
antibiotic on E. coli, S. aureus showed synergistic status. In general, FEO was able to prevent the growth
of E. coli, S. aureus and C. albicans “in vitro”.
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