el QL:»Lf aalilad oee——

G351, 2955 oS (K5I SL,6 5 o5 (3PS mlidalS Sluosas o5
(Foeniculum vulgare Mill.)

"2l Lo, T 3G sl Teabl e 0l T LT e (SU L demns s sda

Olnl 0L G gply ol (53,58 aSils (55,5 05 S bkl )

Ol S (AR sl ls OWALS adinsy ¢ )ls OLLS i 5 0 =Y

O pl Ol OIS0 5 Ol o) Kt oKl el Ol axly o oDl 3131 oKl -
Ol 05 Aals o8l (UL Dol Al il ) (g gmils -

AL sl a)ls OLLS saSiass (o 5ls QLS Slido S 0 2 S sl sl *
FIYVO VYA (M5 40) L Bsdis

CYP)TEVEETY ol ((Y9) FEVEFa o1 il

Mohammad1700@yahoo.com : 5 =Sl ey

WIONY i g G, AVAINE 228l s )b

Olpl Sloslo Y151 dblin 29,13 5 fane OLLS o 5 e p s o2 F e 5 Foeniculum vulgare Mill. 4451, Ny

VO L 00) JssT 1) O S 5 cn e 5 ol il (50aiS A5 oIl o e OF (58l 5 0390 il gl GL515 ol
WS ls) o falge g b, i e 09x elge ST Cou Gl Sulul CakS g Ol e e oS (Ao s
3Rl aliE (psls il gl 53 olE ol pull ABl e (Sadls 0Ly 5 by maw P, o (g e
OIS38 55 dandla & gow ouil 03,5 5 b o (slolbe (5l (S5lwgsls 53 ol cpl (go 5o 3190 513 8 o LB eslissl 5,50 2Sluge

395 o0 o3liiul 03 ;0 Ol yobe H3 B s S

Sase ol Ol ole s S s I ST i3, 10 515 S

1FAY Ol ) cudd 9 Cuals Jumdin 0500l ¢ J9T 059 (udoxd Jlw



olBl S OF Bls 5 w3 bl ool Gl S
09) T il S5 e 5 ol il (oS 5
L;)'Lw})b);al._fwléj_;ﬁ;\yj\.MJJJ:.Q;“J(.L;);VOU
K] ulS;_,S e WL& £ ccb )2 JJ n‘Léjw LQ‘JU"“ Lélf'
V] 358 g oslinad 63,5 Olysle 53 23,08 K oo
Syl g3 aed Cage Sl Ol &S das e OLS e el
BL g;bL;) CJ‘)JE J)&u U‘i‘ B J..Zbdn )‘:)}5-)3 AJL_U")
LAY] sl 1, JU""HJ:’CJ"“
)b

PEL )l-:—nm.f 6[.&41.;’.,\; )‘ ML.{).‘) Li_)"})‘) o\:§ )" oalaiul
muakcgj)’[.wj)b ;g_{..;)_{) .,\f.)j;\.wﬁé | 04 rj,.njn
.L:ia v.«:,;_- 6‘)'.’ b aL;S/ eJ:..'Z:} EEY, &G )J.A))}TAJ&B
DY) el adls o

d@@dw«‘i&%)éoidfm)'\ﬁ@-d»}éb
oslizal OF 51 4 s Ol @ oty O3 55 ol 03,51
ij-bd)wé\jdi‘)\cw‘ﬁﬁl{‘)w‘yGL"})\UJ‘WL’
ladra g 53 o 5 ol a.,\ATL;aJ.Q&M.:li)' oslatal caudis
qu);gfu:uﬁ_@)x@.w\agd«d:ﬂﬁgu@_ﬁ
O slr a3 VY B8 053 55 Jgame bl glagly
6‘}‘,\.& DL ‘)QT#}.L'J); Jf_l:ﬁ LQJL.‘,’“’" L}.’LAJJ CJLL«&
D] a0 S5 Sl slas,lbo

e 3)ls das 4 YA O3 5 Ll Sleys glasslanal
DB gsdme o s 3p 0 ol Ol B s LS Sags
DYl el e 8

e bzl Slspas 6y 0

PRV

s oS 5 Lyl sl e 51 S 5ol OLALS
WS pede Ll e 58S A Ol ) b il
Sl D3 page S WIS e e OIS 20 4 5 n
SOl Bl ails e sl 5 sl el
SLLS A, awel 5 oblar Codse dpa 5 O bl
23 5 3 wpmame Olgx Gble e Sl S asls
N ol esgs ol olals e 5 Mg & o FERNLY
S e K Ol 4 s slaoley Sl gsls OLS
4 Olgr mhu s ol Jl s 5 asd e eslinad eyl
Sl Asdie pbeed Glagsls 3l ol iy s
S Sop e Bl 3 0SS ol wlnle s b
DY Pl L piS lp 30l el

(2303 5 e QLS (n 3 pme 5 e S S
sl S kS (S g sy oS el WLSL olS
101 L5l oS ol el S5 4 Caglis 5 oS
Ghle 53 oS (@l fb L e Cb oS s Gl
@ oS 200 OL3 3 G 0Ll 5 @bl Ol il
00 ALl 4l G ed) 4 e 3 s Oled
[#] 355 4o 4iS Fennel K1 55 5 Fenouil (s sl b

sba S 5l S aS Cal godae sbaa S gl wbl,
& Ol sl . « <.l Foeniculum vulgare Mill. of
S S een bis Ol 53 i e B pas A8 53 ol Ul
[P V] a8 0 3L Ll 5 (215 Do s 4 Al

5 oS Ao s Sas rals s 4 Al el
Bl yu 5 il e cde a4 & LLLS Ao
3 @M sl flsl s calanls s g
Cood [A] 355 o oslinal s sdiasgab Olge 4 oGl 5
el gl sl 6 el OF wls alsl el (ol
AV L5l il Sler A8 Olses 5,8 o 13 eslinul 55 40
ol e y3 0 asd W g L Ol aS el Jle s o5 Sl
a1 el OT S5 oS 55 pae sl 1

(Ml il w53 bl ) el il

plad [V v VT 5,8 e 13 eslial 550 2ilg 5 2l



Qb&wﬁjcb'-

OladS 4 o5l (s 000 53 g plel 5 Ol b e
G s Ve gl s Ol Gl eys 3 by
Loy Ok s lbtag, LIS e Jled (S
Ol 5 Jols peams ol oS5 skes sla0lkal [19]
DLedS 5 0l S 018 Db J ot st 5 4 ASGS Olos

IT+] Ll

5P gl
<l

ssb el e SLS1 s s A Gl e S Glse
Ol &) o 3 glsn b pla,pdS o olS ol cis S
Al o smelcadise (Al 4l 3w Ol 5 SYsb
:j_f&(ab;:l:\ﬁd'ﬁbaaﬁ/\lj?L;Lu):)j.b_u.}jsu'lﬁ-
a5 V8 B0 Ssalsr sl cstke Ol > am s J
am s YVY=YAF Glos 55 55 5ler 5 Adle LS sla
Jsb 55 oplhe les [TV] i dalys i e S sl
518 ol a3 YY B Y o5 JSi5 Oley b 5 s Aas
Sl ol i) s Dl 5 Vb ek s ol

V] V\J}w& &.w;-j ol L’S/J)LAJ«

Srg
Jsane ol Lasl i 3 w3l als 5 Shas (Kl i
S s o SS OV 5 ATA (g a (Si
sed ails 5> Ses 55 Ll 5 s S Sopd s S SIS
53 e SRl Jseme ol Ll b b anglie 53 Ao s i
Aoy YOOA sd= Lulul s See o 20 Ll i
S5 a8 ol Ol halS Jsene T Bl i 4 oo
s bl s GRlal g I Cel KA
g bl > Shae S 55 s a5 Shae als
VY] Lo il s boanl cpl a8 [YY] ol 2alS
Vbl Jels el Lol Cdlae Gl LS s

IVF] sl il sl ls 5 Shee 5,

«Jol 0395 adusma Jlo (29510 LS dolidad
1FAY Ol ) cudd 9 Cuals ks 05l

(Foeniculum vulgare Mill.) s b Losbsl
(Foeniculum) <L, e 5l dle s L e 53 LS
<l (Apiales) _JLT al, 5 (Apiaceae) oLz o5
& Soespdle ks S Cso w s I s &S
Glapsspes S slA Oliises .ol Lo 55 alS Wl el
ol O] &l essas 3,158 20=22 1, €ljl, olS s al
Ghls 5 A Ky (JSE (S55 e aluy s oS
Vo] el &),Jza} s sy

Lot e S5 4 Sl (@6 olS ol Wl
L LS ik cmdie 5 el Yoo B0 plis)
s S S bl i b bl oS e K
LS o g Y S Bl e 55 S s s Ges
kol sl el s Sl Ky a5 5 S S s S
DPT LS oS3 S n o o paims Soso 4 5 5

O slal 3,1 (gl gl 5 515 Sk 5 AL Wbl 0 g
WSS o O ol Sslize oS sy e e
355 i ged sl 53 38 A 5 G e S lasld
Sl e Jee VBT (20w e doe Ve U7 b )
Ol 5035 e Shm 5 08 lame GL51 wils ab V7]
DIV] ol kgl o3t S s e

aCaldg S g 5l Lo sass S IS sl
oy 5 o e sla Bl g pdae 5 s (S5 Sy S A5
DAT 350 o salaze ds 5 5115 0T ) ggn 4 ol S o>

oSl 5 1

Ll s bl gyl O 5wl it e L3,
Wl Sl s candl b ool (S Gostor (o
Spon ol b s 535 S 5 Lkl (S 3
3ok 5 (3 oo ) bl oS )
o 5SSl 5 s remen 5 gl BT slassiS
AT s,

B Ver Slolinl s 501 0 gmman Oyl s bl s

"Jm’) e Yoo gyl S 2l OB S g VO



4?*5‘)&“)>p§)l.59' G Yr s ted LSt LS s
e 2 o SSkS £ BT 005 LSl gl s 4 by
o 5k o ol s 55 p SAS YL Y 5 il s
e3> Jl 53 5 Shae I3l s ledes 36 ¢ 2s, Il
el (S w4 psn Lo 3 olS A, sl iyl
ol s s pfjlns Folbye ps Jl Sl 5o b 3,5
LYV AT 54 6Ll Sl

bt lasss ol polie Sl eslid lags 5o
S eslial ik 5l bl kS mals sl Lalls
5 oS sl Shes Ll Cor e A Rl s,
b2l Ay 5o peames A A3 Gl S
et GLsS kGl 5 els 555 5 eslind
bt Glas S JolS Ol LSl s 50 S Cond
MR o 2l QS s Gl ls 58 (5 T sl eslind
033 S eoen 3 g s M doss Il on S O3
FE Sl edd s b Ao s 5 6 AL o s
55 Ol eSS Ol e « SO a5 sy )3 3g salioe
S Gl olecd als glals 4 e S
[YO] els Lil33l s YS/) e 5 AV/0 DA/AY

Cdls g Cudls (cSlS
ClS g e $olweslel

S 4 Sb Ol el 5L 5se bt slazsS
Sreile YO B Y Gas o Sgs a5 258 00 0258
b S e 5 e35md gkl [ pa) e 2a5e SB
5 s S s &bl csls sl e eslel cilS gl
Ol Cedls 55 (lssgr mml od eSS L
sl OF G3ged esbel Sk 5 e g8 4 (Ko Jsares
Sl S (B sd e 5 Wl Sl (SIS 6 0Dl
26 3ls S Slhes plu s B 4 @lT (36
IV 552 Cale) sl S35 o sm

e bzl Slspas 6y 0

S
sl ol by o GasS (s sl AL
LS das o mar s 1) G s SLS S ol
sSe 3 e b e jule 5 sl Sl g s S
AGAY o &bl sy S bie 4ol Lls J guamme
Sl S 5 sl slcad g5 mie €l oS Lo
DA s aghy b 5358 L6 Sl Sal (Ko

6355 5

3 Sl e sl Sl glas S 4 AL31 Ak,
S e g oS O S 5wl (Ko g o O 3,8
D L sy SLS glas S 0kl Sl el
wdl [YO FF]apd 030 S 5 Goas o222 L 5 03558
S Gy Gaad sl k) bl glie glasls &
5 pobe 558 0,8 o plonil bt glas S a5l G b
5 bl o 1 0llS cuslis s« Sl lie sy
ol Caslio 2als o S cdas o 2alS Ciliies 51
L7713 55 0 Obnns Slojon 2l 53

b 5 ol g Sl oSl 4 ol (glas S 035581
o 3L MR 4 a5l lassS s sl bl Blasl L
3 AU Ll Al s s e ol s dd, S
Ll Al S Jke ol G S
oalS e e St ol Al ey Lsd e s Shas
Olin Sloyor blio 53 olS Conglio [2alS o o3 Shas
Yoo 05538l a5 s e 0L Clides (AL dalgt 50
il s QLS e 3 e )l S s rjf)l.s
w0 Ol ulad (258l 5 oy OV/FA ldis 4 L J seases
o 31 5le pl aS J s 355 e de 3 TYO e
gl bl Il ke 5 edd os uilul CukS a8
w6 sl 4 jle el g awsl das e S sus
33 S, 38 Olge o 3l K s S 006 Fr ol
IYV] 558 axliS olalS lasd

P LSl g sl 35 ol 5 A las S 033
eSS VB A sl b s al S gesl S w



Qb&wﬁjclﬁ-

oo Aal eds S5 o3Il 51 eS lacds, dol asilos
Jol s Sas a5 5y 5b 4 a5l 5 Shase 28 53 5 55
S s 508 e Sl FA LTS Lol Lo slacas; s
OGSl YY Jls b slachs; s s AL s
ol 2l b bl olS 5o [YF] b o Jrals Lsla s
Solssme sb 4 aly s Sae e Sl ¥ U0 5l s,
e 3 S Ve B S5 Bl YT il

LYF] s s 5 Shas il 531 sl

cubls

Jole 53 ol Las b wlish ciS s bl 5 o
190 e aleen oS 350 GBS G55k 055 5 U &l
A bl Ol 0AE e S e L b e S
a3l e Bl bagylol Blus a5 cils ol b b e
s s S g4 bl e S Sl g sl
I ol Ko ooes o)l >

CiS sl 4 OlS ST L Olg e ) Sbsl nosbs
Sy el o S SIS LI cpl ol g s s
il sl 5,8 pll it Sb il s s 2l
ol a5 D)3 (S par S SbLS L wbsl,
Ol 581 5 Wbl o S rie slaggslos danly 4 s
Pl sl s 5 s Ol mn B OL o
o Sl a5 Al b ol 3 T L oS
Jgparme & oS Solst 5 odd g slan 5 SBT3 28
Tdes €3 Codls 5 e e ¥ BT 5STas 550 505
IFF] 3505 CiS cpns Sles L3 1, 0T 0l e

STl <l 5l ae gl b osle 5 5 placile
SLa s p s pslacile sl ol e Sl @Bse 4 olS
Lo sasie om 3l WS 4 b elS 5o 8 ade a3l Ol
Loy 5l e 4 oS wmats pde O AS; pde el
S Ml e O 3Shes Sl 5 e3ss Jlausn 2t
Co e Ll Gl Al CadS 5SS p e slacde
3 bt (SO o5 S, Gk Sl e glaile

WJ9l 098 (pduxd Jlo ( 29518 OLS wllad
1FAY Ol ) cudd 9 Cuals ks 05l

csls

dmtipe I35 ele sty 08 S ALSL s
Ao 5o pslhs b Lol s 5o it S
ol i SIS g, ALl ClS gl bey S
o) Sl eslial by sy D 4wl IS sl e
I 15,8 o ploil 5 S

Sl S il QLS s Sl xs s Sl &b
S 4y il Cs ke 4 ol QMJZ\S@)U Y]
s s b g ol &S SLLS s s w3 Shee
A e Qoo s T 02y b o 5
S5 I T Gl e 6l 2550 25 L L Lo S
oS oyl @E{Y)ijl: SYsb Gl 4 S 600
Oeie Sl (o s ell Gl Ll s Ol sl AL
ok Auled gn 4o 55 (OLD) 5l Juad s 1y w1, cls
F Ol a5 A Jle Sl s Lledd aalS ol s oS
Sl cosby bl cle Ll s o) ol S Sle a5 AL
Sl LS oy aL31 olS sl ady duled o s G
Job e VO B Y Sl LS5 6 6ls i, 5 oS 5b &
5oy g lalsl5s alS W Jsl L 3 AES
ol gladle oo bl ccwl ga Lol codls 5l Ol
ook s e 0 B Y olS ) ke el o sl 0L
CiS Gl eSS S (e Jle 2ok e Jle
[NV ] diten Sl 55

G ddle 65 s 5l sle s e (e d Sl
g,...ulp‘ﬁwﬂxeu_sjﬁwlajlijl)wlsou;ﬁwa&
sbie 4l o8 sl Bl o ag el abe Sl o &S
DT 358 oslinad 5y (6 i e 51 il L3l aniln

w5l e Sl ¥ B Y Dus coilS ol o
Sols Jlaaml 55 ClS (6 5eS Ges 5o Ll S5 sl s
S oMde LS o Canis SIS 3 5 Ul Sl Sl
5 OAE St Cslot al ol 45,8 13 S s, 00
Gos 3 5l Slegdle 4 s dal s OF (55 o ) 4 s
o B L L 5 e sl ol e 350 230 5L

[Fe ] el e e Of 5058 Il e aomatiys 5250



ol ol S SalS sy 5 [YA] sl s 0Ll
S slay woal 345 a sy Ol o e AL e
Oles cnl 3 AS o Sax 1) LS 6o o Ldy 55
2355 dsb 03 &S Sose 55 AL e VUl b Ol
3,5 o0 el oS 3 glend gla 28y Al L blas
IYA Q] A5 dal 2 oS 15 s, ke

A5y 0593 o Jol ol i b s Ll 0 o L5
S Olie S e JoS 2t Rl s SRess
s et [F0 ] S s o5 sy b 3 | 45,
3 e Sladle Gl omses 5 sl e s ele e 4l
Sl (S s s kit s ol eld wo s e s
Copo 535 Kl e bl als il Yl (Olnls
.[\‘\]mp@jﬁ)gpwdbuagjbm.;;

Ao 53 0 S Cils A e g 53 Ol e |y s
Dr BT Usb &) i el sbaerls s baasls Uyl
S o VLY ol a5 S o il 1y (e ole
dibie glps 5 Of Curdy 4 e o) Lle o U e
2l O L sk pleS g da s e s ()l (e
5 il dslsl 13 65 s 53yl e I e
L5 g o0 o s Al e 5 53 Sl LSL VL b
Sopm il S e 55 Lpldil o8 e b el S
5 RS A e Jalse b s b S a6 Al
S O 650 3lpe oS 5SS asllaal
53 2 plail o SO s Jpaes odls il g 5 ]
il e b Ghetle e s besile e ol
AT L5 s

wlS fsn slpe SokS 5 Olgn 53 olS (s 1ubls Ol e
S sk 4ol Sli olS 8 e ol
Jlo 5o UK s o /20 /% Jsl L s w3l 5 Shes
VO G /P sy g Jle 5 5 SESe 53 ST B s
33 G S 68 G DAT ey e S s o
Jlo D3 lsly 3, 8ee A5 plnil Ol pl g €55 5l oo

[Y\c] S J)\ JDJ\MM):\\CCJA

e bzl Slspas 6y 0

Sora 3 Al s e S s el (55 e
IFF]ands 55 oa 50 lacile (s3lpslin b ool e S5

TG o3ske 5 AL slag,les 5 DU
L bt bl 8 8L slagslo onimls
S ($335 Sk I A le dmea 2B sline
SUAT S e 5 Bl ol Sl S s (abY el
AL Gl 5 el IS Gl JS)sk 4 amalS
sy 5 SO 5 ol sl S el oedle
e psb &l vge ot Jgeams 3l Ol pliand
50 5 S Caglie S U 4 ol S GBS
S losate 4t bz )b KS Ol Syl a8
ol s sl il ol S sl e Cosb ax o
S s S 5 08 sy S S glalas s baggslew
oy ALS GlassS Ay Wl 0l g b (5513 1 sams

[Y’O] Sl ol

Cdls

OblS Sl 5> Slas Mol slaasl 5 53 o)l
4 Cuaglin @S pposs eals > Shes Sl e de ol
CatS 5 s Ll e @l Sy Cweslie 5 b lew
slpe oS bl 5l ¥F] 55d 0 ax s 5o wls oals LS S
BH e ol Sl oS S slepltl S,
O3 eslanad 5,50 515 4 (6l oS 5l eyt Slawend
g 4 oS 53 J5e slse Olpe &S il w5 AL S e
e g i oS ) CodS b nlie 5 0355 Sl

Dl 53 & Gl oo Jolpe Sl S cdls L)
n s gl 5 owil ST QLS ek sl
S 13 350 pasls LS (55l menr

woarg b calse b s olalS A4S 5 WS 5 Shas
St [TV codl wosline ol Cypnde g amee Lol 3
3 dbe wolS s 0s55 dgb 53 ol S3e slse Ol 3 &S
OlalS 6)&1@? Sl 313 3525 555 S Slele 3

Sl S50 310 Olgme STa (glls olS a8 Olej s 1, e



Qb&chlﬁ-

BEIRY > CRNGNV R VR T P S PR PV IS WU S ST vy
oo el Sl oS g Slinine sl L1, wls
I8V L2 e

Laos 55 528

L OLS 5 s e Sl S Ol 4 s g0
sy (Apiaceae) Ol yor ol QLS 5 sdas S5
3 P e AS e OlEe DS S el der 5l sl
oSl b g emen gl o lEl e 35Sl
Wl der 514 5l g 50 s SIS lans 5500
5o Asds TedaaelS eSS Y- 5
IAZ ROWRTEIC [ S PRty

b bl

Gluaib 3 Sl G Ulpe 4 OLS 5l A ol
Al o Coaeal = (Apiaceae) oL oslgls OLLS
Yl 5S) oS Sl Ol & s 0L 5 IS0
SlS 5 80 5 IFAT Lols s gz olS 03 (05 55 p S s
0] ail o ol Y= U S0 oLS &ils 53 55 50

S5PS L, ol
b SL A el

Ao s wlsly ol elas o adlas G
Staphylococcus aureus s, » sjlas ol 3l s SU
[Escherichia  coli

[Pseudomonas  aeruginosa

Salmonella  typhi-murium  Salmonella  typhi
«ialie Shigella flexneri s Enterococcus faecalis
chls Bls Ol K gladlas 53 [FV] cl ol
blis o wbsly wls of 5 IS ejlas SauS s
Pseudomonas aeruginosa , Klebsiella pneumoniae
oo e S 105 Ak e S e A Y S5
ol S adllas G s [OV] el e 218 1) e

o33 OLis w0l oy p olS ol ulul oL S T

WJ9l 098 (pduxd Jlo ( 29518 OLS wllad
1FAY Ol ) cudd 9 Cuals ks 05l

Cls bl S s i guaes cSJJT@-".' 23 Goape OIS
TN Ve o VY SRSVt N R U O R [ S PO

.[M];ﬁrw@uﬂ%g;ﬁww,wuﬂ

B ol plard DS 5

2 Lol slaplll dacil s 45l gl sl
oo bl (L gd o S 0SS slie 3 5 Al Gl ol e
LEY] S o il Ol 85 5 & 55 ege Sl
sl i Jold sl ol 3 s g g0 LS 5 p Jodas
dapleS Soodes Sl e g 5 sS e
5 Lot (B eSS el el S5l
DFY] a2l o sladond

bl
o 03 S AL e il Aoy Y sl oSl sladls
VO L0 S5 cnedes I Gl il LS 5
o5 4 Ol oS cp) il LS 5 Kos 1l (Ao
Seead 5 a0 o Ll Y ST 5 0,8 ISl oJ ]
(e eyl aelS i W els oSl il
3 ge LS 5 s [IY] Al o 0ol 5 W (o sed
Glacn s oS slacy jse Jold ol bl
DFF] il o S b5 i 5 s &30S

e sl
e slaoal Lo ys Yo sl g5l eL».f O_gl sladls
Q:SJ: Se 9 m'li)'\) Q_b}) Lgl.bw )\ ;;ii Ju.:lb‘-;ﬁ
SL3lh wls esy [F0] wib e OF 55 el Kb o

OF) doul Sl (Aoys OF/Q) S dud (sl

o S 5
Sk slse ol sds S5 LS 5 esdle oS ol 4l
—F el S sS gl Y Lels Ll o Sedes oS 3L
ol S8 S B8 6 SN0 kel S8 S 8



(KW I IO [ Y
bl olas 5 of Slas o1 el (glasdlas s
free asle Ciliis gla iy, 31 eslizad b «bsl, slagils

radical scavenging superoxide anion radical
scavenging, hydrogen peroxide scavenging, metal

Sl e 8 13 e, 3,4 chelating activity
Jos Ll slibel glaolist sl Lol s
sp555 s mSoske Jos Jagl mSsodes
Sl wls oS sl Ol el s 4 S S i
adlas cpl 3L o SlAnS| Sl Cls Cr o5l &
ol s JHBeslas Sl S ke Vor 4 das e 0L
SOl Edls A3 WO 5 o ys 44 Gls e 5w olS
Sl Ol 5l ol e S sl e Slaans] o
e alie 555 L Ao TR Js iS5 WT s

ol sl s s
b slas Ll A4S Sl s, oS el
oo oS nl el 0l el 5L sa3b rs LWLl
) el el 5L bl s o Sl Ol sl
s b il e oS sl ds Sl 3 etas0lis il 58l
St S oS 55 S oy sl Ao I les
LS slaeki 1S 5 1 eedlSe b Yozl w3l (LS o, S
s slandlas 3 [OA] Al e ool Al i gl
53 il il s el Al s wbl e las Ol
0L 5 addllae cpl 238 13 s s gl s s
oalS el Wiy e il sla by L oelS ol aS sls

L08] 558 o ml YD 5 ]

Cd S Al cJls
B o ge L1 bl &S csT stias ol Sladlas
)K&\SW}AQL&M}be)ﬁ)&JL@UM&f&
Lo‘ﬁlﬁ&@@ogm\wu\J}J&&)\ﬁo&dé
B P R S W G 2 Y P A K S W

e bzl Slspas 6y 0

53 858 b (23S o Sl s bl pl aS el
Escherichia coli sl S ol

Staphylococcus aureus , Salmonella typhimurium

[Listeria

Campylobacter Jejuni , Helicobacter pylori |l
[OY OF] Wlosls Ol g 55 BB ol 1 50

gl o

e poelS 26w ol s S s
sl s Fusarium oxysporum  Aspergillus niger
33 2l sl MIC Ol o3 S S5 ey p 3y olde
L0F] 55 I e 2 p 85,50 YO 5 VO 55 4 B
S My sl Sl g p e K glandlas
o3l ol 4 S el Slio gla3ls Sl > s
o s 03 0 S Jea Ve CllE b ojlas ol oS ]
5okl LS S WS GRIE xS S
e Vros Ve lachle Loojlas L L o a3l SLe
Ol I8 05,8 51 Lt Il a3 1) Joe 55 0 S
[00] das

Sl s ol

Ol oy po Al sd Jsbke ejlas St s
oS opl sl o 5 sl Ol 2 golee S ekiasOlis
e 3 slined b el 15 el s ol s 5l e
OLILE 51 80 e aamy pol s Jols o L5 IS5 5
33U 5T 5 Sl a5l b 58 ol
Sl DAl s 3 3 U e s AL
00l oSS 5o S e Yo 0 b Jsile ol
0S5 b amlis 53 (oys $) L o3l 5l er s W6 e
Vo) Lles sl lodiS il s 05 5 mamen ol J xS
038 b amlie 3 1 Sl Al I 36 el (Ao
S olas oS sls 0L adllas cpldas e 0L J S
3 3U5mSI IS s 93 Llge Gib Sl L ol e olS
1057 s o olonil 3551,



Qb&wﬁjclﬁ-

)Jw J,vl 6‘)‘.} QJL&G LJ'-'-‘ RGO B ;@W d? )L.i.é
[Pa] el

Sl BTy edS s S LSl LSl
e iseel Lokl by ol o s 3 1y esdll
e e ol

S eSS 03 S e Y s LelS el
© e 03 8 e VYO R YN Gl g uB alS
Sybe P<e/e0) mdpws 53 0 S e AVA £ VAV
el 5 KOSl Sl Gl Gl e
Sy JRS 05 S L anlie )3 1 35 e s L6l Ll SOL
sl ooslas Gy g S s laadlas s [Ve] diso e
Al o el b3l a8l wll OlS 5l L
osls Ol olS cpl mbs do slacdled 5 0 A3 tals
2L Ol 3 LT &lisy G pas cpl 5 osdle sl o
LOAT Sl 50 5 obis e (20158 Rl 3 Ll e

S s b
55 sdmdls g O ol o3 Jasnl cdles gladdlas s
I3 adlas syse sndl g ise 03 Lpes e S
o Oy il ) cm e J gl a8 sl OLis andlas opl s S
23Sl rer 5d e s e s 055 RS
Sl 5 Al 63 Ol 5 SAS B sladeal oo alS
Sl dime (VY] il e3p i 05508 Ol
o s WS pln s ALl ISl eslas s
Glabe BB Sl o las &S sls 0LE Laasl sl i3
(6,50 adllas 3 VY] ol Gl e cladhes gl oo
sor Sl s 03 Jike Cos 5 pses Ao DL
& Sl e eslas o sls 0L axdlae cl glaesls s
O e sadshes 55 2 Sl Ao I g5 LG L5k
IVF] 5,05 AS 5 aiee

WJ9l 098 (pduxd Jlo ( 29518 OLS wllad
1FAY Ol ) cudd 9 Cuals ks 05l

ol s 5 OIS oBad s 53 (Ling Sos
S gladlas s [Fr] Cnl Fhe sdae 3 oS bl L
by cdS 2 alsh iy gledsedssl Jlo g 2
P Obys Cos Olsl g a8 ol ol esly OLAS (AL e

.[9\].)&\”_5{ Jﬁfoj;jljl@.gw)éfo Jﬁ"*}}"\

$r9 5l Sl

23 Shs el Jolo G Olge w0 L OLps sl ol
5SS W s (SaB s alS pd SR
Sl cpdizee [PY] ol azils 3,8 i e R0
bl 2ue s ele s s oas 5, 1wl
5 e e OF il 53 35 50 Il 355 el ol
O3l b Olgm Il 5 sl (o5 4 s diies
o500 oyl ojlas 5 aalllae s [FY] Al o Jes
S ol 4 e 5, Ve gl el sla e 5o Gl
oS ojlae il oaS b slaadlas 55 [PF] as Saels
PYSRCIH N U RGN T N
3355 e Oz ol 5 J S e liS S o 05050
Sl s andlas 3 [FO] ol ol enls OLES O raieds
S50 S 5 Slieg 348 (s bl Gl ggial o las
O3l alie Sl aallas ol il 238 15 )
Siios s [P5] il o Aol 1 olae ol sl oab
30 als s Sl s absl a5 el el Ol
LPV] s g ol Kol 31 5 550 o) gham

Pl S
oS S, epldsd 5 ol ejlas U5 2 5w
Lok 3 53 393 a4 iy ax s B JLals Cor e &l
bl Ok b 0p 0 LIS RIS el st
aS sl ol enls OLES axdlas ol sl es g s Cf'
S5l ek S 4 by 0 L Ral
oeliss Sl ST 5 0358 5 oKz
23 [PA] Wi o Jals pl 5as a4 ails Ll e
GRS e L eolas (S s (5500 adlas



] )}TL@J,@\ A)W @ .L‘Sg;a C:U b ;g;_)j‘ .k:.w‘ B a)}\
M.:Lsgiu.u c)b.}\ 8} k;é})lf)b Q.)ﬁ )J»a e “ 4.:.4_)
Ls)ﬂcv.- Ole 35 g0 b peze O i Lo len 5 ok

LYVI 2L 50l =l s b ey

GLl, ads, 00 S £ L bads oYMt Ol ys

Cybe Gpas SIS OWs gl wbsl, s
T3P @ Gl b b el i placnda UL O Olype
St S wle S 18, gln Al B s S S5
Sl GAB 55 e wlilipr Ol 1) S s 15 203 SIS
05,5 p3 Sl day S o e3 5w AlSL T G
335 03 038 e cpl S OLRB YT 5 s s b LIS
V0T 5,1 e SBT3 a

Sl wlsl D3sy e lilir el S5 3505 5 esdle
5SS s why sl 0T 038 s Wl Oless
AS Lo 5 iy oS sLiS 31 &l el 5 ojlas

el GAS gy A 5 andls

clasl Cand Ol
Olewl 53 Clasl Cans Oloys (gl alsl,y als s lild o

[V?] ;J'l;@)‘)é oalaral ))}A)@J}ﬁ

Sl o2olse

ol sl aolse Slos slagas 53 olS pl G s )
NSRS R O NPT PRI PTG PR RA RS
Ohle Ol 3 ablite ol 350 odalin sl Sas ol
LY 55 edalive ol Koo b S b (5501 4 Sl
P 01595 55 B pean

53 01 Glasaysl b plgl ples oS s 5 hges o
LYV L0 e ma A3 ©olaob Ol

e bzl Slspas 6y 0

e b gl asd s 4L,
43\.33|Ju4.5€>l.3(....«14>.dbu

B fie Gl Sl rshsle oy 08 03
bm_jb‘quﬂ\s;yg@“\)tag;\,p@ﬂca;d\ﬂ
505 0S5 0T G 0l 5305 Shpr O 1 G s
SL3h Ol 5 ol d e dled G pas s, L (b o
Soslhlst 5w 055 o5 5 ol Olps g Ul
ol Ak 55 45 e ol (5 W31, il g 5 S eslinal
3 s S Wl D O O 5 St s 053 53
548 Jsene e plas 53 OF 28 w53 5 L3 S WL
0 Goledig Lol Ol i UK L Sal aan s
5 s ALl &S amals el 5 XS aiS sl
L3l oS O3, [VE] el M,-;sgjj&:u (s
slga 3l A3l e ko bolian SV5b e Gl 132 Sl day
olS Sy 3 e ealinal amy I3 lslie sl SL51 655
QLS Ll U oolen 5 035 SaS als K Olys

AT ol J.?j.a il £ Ol &‘J‘f onSd_r)JwM

SL5h L P adle

Sl i ey Wbl e S Y s Ol ¢l
P> st e Ol S L a S e 035 g 4is Y-
b aday 5w, I a0z lslde (Gl 0 g il o (i
r;.xﬁ@)gg&&w‘w}wﬁuolp@
Loodas Cu s 5 Jlgal w85 Sl o 025 b &bl Hdi e S
a.ajsrzj‘ Lol Lite S ol élﬂwﬁg&ju}”;
ok s ol (ST 5 sl s sl e (gl O 5w
IVO] 28 o oslid pon Jlgd 135 ¢ 5

Wbl s,y b Sy gla Sl Ol o

;))l} 6)5).\.0)5‘}@‘ ;@)ﬁ; M'li)'\) W)W



Qb&chlﬁ-

&l

1. Azimzadeh M. Genetic assessment of Iranian
Bunium persicum Boiss using ITS. Tehran:
University of Tehran. 2009, p: 81.

2. Sultan Lu H, Ramezan pur S S and Khorasani
nejad S. Study of Trp Synthase and Linalool
Synthase Gene Expression in Flower and Lavender
Leaves in Response to Salinity Stress with PCR-
QRT method. Gorgan University of Agricultural
Sciences and Natural Resources, 2015.

3. Khalaj H, Allahdadi I, Iranejad H, Akbari G A,
Min Bashi M, Baghestani M, Labbafi M and
Mehrafarin A. Using Nonlinear Regression Model
for Estimation of Cardinal Temperatures in Three
Medicinal Plants. Kasetsart J. (Nat. Sci.) 2015; 49:
165 —173.

4. Durbeck K and Huttenhofer T. International
Trade of Medicinal and Aromatic Plants.
Medicinal and Aromatic Plants of the World. 2015;
1: 375-382.

5. Coshge B, Kiralan M and Girbiz B.
Characteristics of fatty acids and essential oil from
sweet fennel (Foeniculum vulgare Mill. var. dulce)
and bitter fennel fruits (F. vulgare Mill. var.
vulgare) growing in Turkey. Journal Natural
Product Research 2008; 22 (12): 1011-1016.

6. Mozaffarian V. Dictionary of Iranian Plant
Names. 5 ed. 2007, p: 740.

7. Omid beigi R. Approaches to the production
and processing of medicinal plants. Tehran, Press
Designers Publication. Vol. 1. 2008, p: 348.

8. Singh G, Maurya S, Lampasona M P and
Catalan C. Chemical constituents, antifungal and
antioxidative potential of Foeniculum vulgare
volatile oil and its acetone extract. Food Control
2006; 17: 745-752.

9. Anonymous. Food and Agriculture
Organization of the United Nations. www.fao.org.
2012.

10. Hornak L. Cultivation and processing of
medicinal pants. Budapest: Academia Kiado. 1992,

WJ9l 098 (pduxd Jlo ( 29518 OLS wllad
1FAY Ol ) cudd 9 Cuals ks 05l

.

p: 338.

11. Darzi M T, Ghalavand A, Rejali F and Sefid
kon F. Investigating the application of bio
fertilizers on yield and yield components of
medicinal plant of fennel. Research of Medicinal
Plants and Aromatic Plants of Iran 2007; 4 (22):
276-292.

12. Amir teimuri S, Golshadi K and Khalilian S.
Iran's position in export of fennel, Relative export
advantage approach. Agricultural Economics Res.
2012; 3 (4): 83-97.

13. Haj Seied hadi M R and Darzi M T. Familiar
with Fennel Medicinal Herbs. Zeitun 2002; 15: 55-
75.

14. Ziaee S A. History of herbal medicine. Journal
of Medicinal Plants. 2002; 2 (2): 43-52.

15. Safaei L, Zeinali H and Jaberalansar Z.
Cytogenetic studies in 5 native fennel (Foeniculum
vulgare Mill.) populations of Iran. Iranian Journal
of Rangelands and Forests Plant Breeding and
Genetic Res. 2008; 16 (1): 117-125.

16. Ghahreman.  Iran
systematic of Iran. Academic Publishing Center.
Vol. 1. 1995, p: 676.

17. Zargari A. Medicinal Plants. Zargari A.
Medicinal Plants. 5th ed. Tehran University Press.

Cormophytes,  Plant

Tehran, Tehran: Tehran University Press. 1991,
pp: 553 -562.

18. Mir Emad M, Gheibi F, Rasuli S M,
Khanjanzade R and Mohamadi Jozani S. Fruits and
Vegetable Plant. Publications of the Forest,
Rangeland and Watershed Organization of the
country. 2013, p: 80.

19. Omid beigi R. Production and processing of
medicinal plants. Astan Qods press. Vol. 2. 2006,
p: 347.

20. Kuchaki A. Effect of different irrigation
intervals and density on yield and yield
components of two fennel native species. Iranian



Journal Of Field Crops Research 1987; 4 (1): 131-
193.

21. Madah M. The effect of ultraviolet radiation on
the secretion and developmental properties of
vegetative and reproductive organs and the amount
of essential oil of fennel. Shahrekord University.
2001.

22. Bahmani K, Izadi Darbandi A and Akbari A.
Development of drought tolerant synthetic
cultivars of fennel and their assessment under
normal and drought conditions at stage after
flowering. Iranian Journal of Rangelands and
Forests Plant Breeding and Genetic Res. 2016; 24
(1): 29-41.

23. Jamshidi E, Ghalavand A, Sefidkon F and
Goltaph E M. Effects of different nutrition systems
(organic and chemical) on quantitative and
qualitative characteristics of Fennel (Foeniculum
valgare Mill.) under water deficit stress. lranian
Journal of Medicinal and Aromatic Plants 2012;
28:309- 323.

24. Kuchaki A, Nasiri Mahalati M and Azizi G.
Effect of different irrigation intervals and density
on yield and yield components of two fennel native
populations. Iranian Journal of Agricultural Res.
2007; 4 (1): 131-139.

25. Sharifi Ashoorabadi E, Matin A and
Abbaszadeh B. Effect of organic and chemical
fertilizers on absorption ability and nitrogen
efficiency in fennel (Foeniculum vulgare Mill.).
Iranian Journal of Medicinal and Aromatic Plants
Res. 2003; 19 (3): 313-330.

26. Ghorbani S, Paknejad F, Oroujnia S, Mirzaei
M and Babaei B. Effect of biofertilizers on grain
yield, biological yield and essential oil of Fennel
(Foeniculum vulgare Mill.) under ecological
cropping system. Agronomy and Plant Breeding
2013; 9 (1): 63-73.

27. Bigdeli M. The cultivation and domestication
of 5 small white plant species. Cumin,
Chrysanthemum, Fennel and Psyllium in Tehran
province. 2006.

. /, .
...wwguvwﬁsjjf

28. Farhudi R and Khoda rahm Z. Study of
planting date and nitrogen fertilizer application on
growth, yield and composition of fennel essential
oil of Foeniculum vulgare. Iranian Journal of
Field Crops Research 2018; 15 (4): 811-822.

29. Darzi M T, Ghalavand A and Rejali F. Effect
of Mycorrhiza, Vermicompost and Biophosphate
Fertilizer on Flowering, Biological Function and
Root Symbiosis in Fennel Medicinal Plant. J.
Agricultural Sciences of Iran 2009; 10 (1): 88-109.
30. Agh baba dastjerdi M, Amini Dehaghi M,
Chaichi M R and Basagh Zade Z. Study on the
effect of biological fertilizers on quantitative and
qualitative characteristics of fennel in mix cropped
with Medicago sativa L. Crop Research in the
Margin of Kavir 2014; 10 (2): 103-114.

31. Singh V K and Dixit R S. Effect of moisture
regime and sowing date on chickpea (Cicer
arietinum). Indian Journal of Agronomy 1992; 37:
739-743.

32. Sharma R N and Prasad R. Effect of seed rates
and row spacing in fennel cultivars. Indian Journal
of Agronomy 1990; 35: 455-456.

33. Rezaei Chiyaneh E, Zehtab Salmasi S,
Ghassemi Golezani K and delazar A. Effect of
irrigation  treatments on yield and yield
components of three fennel (Foenicolum vulgare
L.) landraces. J. Sustainable Agriculture and
Production Science 2012; 22 (4): 58-70.

34. Bamdadian A. FENNEL. Shokoufe Monthly
2014; 17: 28-37.

35. Safaei N, Mahdizade V A, Ebadi M T and
Saeedi A. Diseases of Medicinal Plants. Tehran:
Publications on education and agricultural
promotion. Vol. 1. 2014.

36. Labbafi M R, Naghdi Badi H, Zand E, Qaderi
A, Noormohammadi G, Qavami N, Khalaj H and
Mehrafarin A. Determination of Yield Components
of Trigonelline in Fenugreek (Trigonella foenum-
graceum L.) Seed Based on Path Analysis and
Regression. J. Med. Plants 2014; 13 (50): 144-155.

3



Qb&chlﬁ-

37. Labbafi M R, Allahdadi I, A A G, Najafi F,
Khalaj H and Mehrafarin A. A. Quality/quantity
changes in oil and morphological traits of
medicinal pumpkin (Cucurbita pepo L.) under
different cultivation practices. J. Med. Plants 2012;
11 (44): 212-220.

38. Ebrahimi M and Sharifzadegan H. Familiar
with the Principles of Planting Flowers
Mohammadi. Journal of Agricultural Jahad in
Qom State 2016, p: 20.

39. Khaleghi S, Naderi borujerdi G, Changizi R
and M E F. Effect of harvesting times (morning,
noon, afternoon), In different growth stages (before
flowering, during flowering, after flowering), On
the amount of dry matter and essential oil content
in peppermint herb in Markazi province, in
National Conference on Medicinal Plants. 2011.

40. Foldesi D, Svab J and Doby S. Experimental
results on advanced method of the large scale
cultivation of sweet fennel in Hungary.
Noveytermeles 1968; 1: 59-68.

41. Najafi Ashtiani M and Lebaschi H. Evaluation
the Seed Yield of Fennel (Foeniculum vulgare
Mill.) in Different Orients Slopes of Damavand
Region. Research of medicinal plants and
aromatic plants of Iran 2007; 22 (1): 17-21.

42. Khalaj H, Shaghaghi J and Labbafi M. Study
on the effect of different factors on secondary
compounds of Iranian Poppy (Papaver bracteatum
L.). in 2nd Scientific Research Conference on
Agriculture, Genetics and Plant Protection in Iran.
Kerman. Iran. 2017.

43. Fleming T. PDR for herbal medicines.
Montvale, NJ: Medical Economics Company. vi.
2000, p: 858.

44, Napoli E M, Curcuruto G and Ruberto G.
Screening the essential oil composition of wild
Sicilian fennel. Biochemical Systematics and
Ecology 2010; 38 (2): 213-223.

45. Reiter B, Lechner M and Lorbeer E. The fatty
acid profiles—including petroselinic and
cis-vaccenic acid—of different Umbelliferac seed

WJ9l 098 (pduxd Jlo ( 29518 OLS wllad
1FAY Ol ) cudd 9 Cuals ks 05l

oils. European Journal of Lipid Science and
Technol. 1998; 100 (11): 498-502.

46. Singh G, Maurya S, De Lampasona M and
Catalan C. Chemical constituents, antifungal and
antioxidative potential of Foeniculum vulgare
volatile oil and its acetone extract. Food Control
2006; 17 (9): 745-752.

47. Parejo I, Viladomat F, Bastida J, Schmeda-
Hirschmann G, Burillo J and Codina C. Bioguided
isolation and identification of the nonvolatile
antioxidant compounds from fennel (Foeniculum
vulgare Mill.) waste. Journal of agricultural and
Food Chem. 2004; 52 (7): 1890-1897.

48. Cherng J-M, Chiang W and Chiang L-C.
Immunomodulatory  activities of common
vegetables and spices of Umbelliferac and its
related coumarins and flavonoids. Food Chem.
2008; 106 (3): 944-950.

49. Christmas D, Hood S and Nutt D. Potential
novel anxiolytic drugs. Curr. Pharm. Des. 2008;
14 (33): 3534-46.

50. Rawson A, Hossain M B, Patras A, Tuohy M
and Brunton N. Effect of boiling and roasting on
the polyacetylene and polyphenol content of fennel
(Foeniculum  vulgare) bulb. Food Res.
International 2013; 50 (2): 513-518.

51. Kaur G J and Arora D S. Antibacterial and
phytochemical screening of Anethum graveolens,
Foeniculum vulgare and Trachyspermum ammi.
BMC Complementary and Alternative Medicine
2009; 9 (1): 30.

52. Mahady G B, Pendland S L, Stoia A, Hamill F
A, Fabricant D, Dietz B M and Chadwick L R. In
vitro susceptibility of Helicobacter pylori to
botanical extracts used traditionally for the
treatment of gastrointestinal disorders.
Phytotherapy Res. 2005; 19 (11): 988-991.

53. Cwikla C, Schmidt K, Matthias A, Bone K,
Lehmann R and Tiralongo E. Investigations into
the antibacterial activities of phytotherapeutics
against Helicobacter pylori and Campylobacter
jejuni. Phytotherapy Res. 2010; 24 (5): 649-656.



54. Badgujar S B, Patel V V and Bandivdekar A
H. Foeniculum vulgare Mill: a review of its
botany, phytochemistry, pharmacology,
contemporary application, and toxicology. BioMed
research International 2014; 2014: 1 doi:
10.1155/2014/842674

55. Naeini A, Naseri M, Kamalinegjad M,
Khoshzaban F, Rajabian T, Nami H, Mansori S
and Zavieh D. Study on Anti_ Candida Effects of
Essential Oil and Extracts of Iranian Medicinal
Plants, In vitro. J. Medicinal Plants 2011; 2 (38):
163-172.

56. Kataoka H, Horiyama S, Yamaki M, Oku H,
Ishiguro K, Katagi T, Takayama M, Semma M and
Ito Y. Anti-inflammatory and anti-allergic
activities  of  hydroxylamine and related
compounds. Biological and Pharmaceutical
Bulletin 2002; 25 (11): 1436-1441.

57. Oktay M, Giilgin 1 and Kiifrevioglu O 1.
Determination of in vitro antioxidant activity of
fennel (Foeniculum vulgare) seed extracts. LWT-
Food Science and Technol. 2003; 36 (2): 263-271.
58. Pourabbas S, Kesmati M and Rasekh A. Study
of the the anxiolytic effects of fennel and possible
roles of both gabaergic system and estrogen
receptors in these effects in adult female rat.
Physiol Pharmacol 2011; 15 (1): 134-143.

59. Koppula S and Kumar H. Foeniculum vulgare
Mill (Umbelliferae) attenuates stress and improves
memory in wister rats. Tropical Journal of
Pharmaceutical Res. 2013; 12 (4): 553-558.

60. Chakurski I, Matev M, Koichev A, Angelova |
and Stefanov G. Treatment of chronic colitis with
an herbal combination of Taraxacum officinale,
Hipericum perforatum, Melissa officinaliss,
Calendula officinalis and Foeniculum vulgare.
Vutreshni bolesti 1981; 20 (6): 51-54.

61. Alexandrovich I, Rakovitskaya O, Kolmo E,
Sidorova T and Shushunov S. The effect of fennel
(Foeniculum vulgare) seed oil emulsion in infantile
colic: a randomized, placebo-controlled study.

. /, .
...wwguvwﬁsjjf

Alternative Therapies in Health and Medicine
2003; 9 (4): 58.

62. Albert-Puleo M. Fennel and anise as estrogenic
agents. J. Ethnopharmacol. 1980; 2 (4): 337-344.
63. Shamse Ardakani M R, Abdi K, Jamshidi A H
and Haji Akhoundi A. The study of volatile oil of
Foeniculum vulgare miller, in their tissue culture
and comparison with whole plant. J. Medicinal
Plants 2005; 3 (15): 73-80.

64. Malini T, Vanithakumari G, Devi N, Megala S,
Anusya K and Fiango V. Effect of Foeniculum
vulgare Mill. seed extract on the genital organs of
male and female rats. Indian J. Physiol.
Pharmacol. 1985; 29 (1): 21-26.

65. Karampoor P, Azarnia M, Mirabolghasemi G
and Alizadeh F. The effect of hydroalcoholic
extract of fennel (Foeniculum vulgare) seed on
serum levels of sexual hormones in female wistar
rats with polycystic ovarian syndrome (PCOS).
Avicenna J Phytomed. 2014; 4 (2): 110-117.

66. Devi K, Vanithakumari G, Anusya S, Mekala
N, Malini T and Elango V. Effect of Foeniculum
vulgare seed extract on mammary glands and
oviducts of ovariectomised rats. Ancient Science of
Life 1985; 5 (2): 129.

67. Zeraati F, Shobeiri F, Nazari M, Araghchian M
and Bekhradi R. Comparative evaluation of the
efficacy of herbal drugs (fennelin and vitagnus)
and mefenamic acid in the treatment of primary
dysmenorrhea. Iran. J. Nurs. Midwifery Res. 2014;
19 (6): 581-584.

68. Abdul-Ghani A-S and Amin R. The vascular
action of aqueous extracts of Foeniculum vulgare
leaves. J. Ethnopharmacol. 1988; 24 (2-3): 213-
218.

69. Bardai S E, Lyoussi B, Wibo M and Morel N.
Pharmacological evidence of hypotensive activity
of Marrubium vulgare and Foeniculum vulgare in
spontaneously hypertensive rat. Clinical and
Experimental Hypertension 2001; 23 (4): 329-343.
70. El-Soud N, El-Laithy N, El-Saeced G, Wahby

3



Qb&chlﬁ-

M, Khalil M, Morsy F and Shaffie N. Antidiabetic
activities of Foeniculum vulgare mill. Essential oil

in streptozotocin-induced diabetic rats.
Macedonian Journal of Medical Sciences 2011; 4
(2): 139-146.

71. Al-Harbi M, Qureshi S, Raza M, Ahmed M,
Giangreco A and Shah A. Influence of anethole
treatment on the tumour induced by Ehrlich ascites
carcinoma cells in paw of Swiss albino mice.
European journal of cancer prevention: the official
journal of the European Cancer Prevention
Organisation (ECP) 1995; 4 (4): 307-318.

72. Pradhan M, Sribhuwaneswari S, Karthikeyan
D, Minz S, Sure P, Chandu A N, Mishra U,
Kamalakannan K, Saravanankumar A and
Sivakumar T. In-vitro cytoprotection activity of
Foeniculum vulgare and Helicteres isora in
cultured human blood lymphocytes and antitumour
activity against B16F10 melanoma cell line.

WJ9l 098 (pduxd Jlo ( 29518 OLS wllad
1FAY Ol ) cudd 9 Cuals ks 05l

Research Journal of Pharmacy and Technol. 2008;
1 (4): 450-452.

73. Mohamad R H, El-Bastawesy A M, Abdel-
Monem M G, Noor A M, Al-Mehdar H A R,
Sharawy S M and El-Merzabani M M. Antioxidant
and anticarcinogenic effects of methanolic extract
and volatile oil of fennel seeds (Foeniculum
vulgare). Journal of Medicinal Food 2011; 14 (9):
986-1001.

74. Naraghi M. Medicate versions of vegetables
and fruits. Amir Kabir press. 2004, p: 350.

75. Mir heidar H. Herbal education. Islamic
Culture Publishing House. 2002, p: 544.

76. Dolatkhahi M and Ghorbani Nohooji M. The
Most Used Medicinal Plant Species of Dashtestan
(Bushehr Province), with Emphasize on Their
Traditional Uses. J. Medicinal Plants 2013; 2 (46):
85-105.



— ww@ Oleo g2z 5 (SH9

A Review on the Botanical, Ecological, Agronomical and
Pharmacological Properties of the Fennel (Foeniculum vulgare Mill.)

Khalaj H (Ph.D.)}, Labbafi H. A. MR (Ph.D.)?*, Hasan Abadi T (Ph.D.)3, Shaghaghi J (M.Sc.
Student)*, Hajiaghaee R (Ph.D.)?

1- Agriculture Department, Payam Noor University of Tehran, Iran

2- Medicinal Plants Research Center, Institute of Medicinal Plants, ACECR, Karaj, Iran

3- Young Researchers and Elites Club, Tehran North Branch, Islamic Azad University,
Tehran, Iran

4 Department of Agronomy and Crop Breeding, Shahed University, Tehran, Iran
*Corresponding author: Medicinal Plants Research Center, Institute of Medicinal Plants,
ACECR, 55th Kilometer of Tehran-Qazvin Freeway, Karaj, P.O.Box: 31375-1369, Iran
Tel: +98-26-34764010-19, Fax: +98-26-34764021

E-mail: Mohammad1700@yahoo.com

Abstract

Fennel (Foeniculum vulgare Mill.) is one of the most important, most consuming aromatic and
medicinal plants and it is one of the most exportable items in Iran. The fennel has essential oil and
seeds are the most important organ that produces essential oil, and the most important compound
is anethole (50 to 75). The level and quality of essential oils of fennel are influenced by factors such
as different stages of growth and environmental factors (temperature, soil, location, gradient,
elevation, and harvest time). The essential oil of this plant is used in various pharmaceutical, food,
cosmetic and sanitary industries. The active ingredients of this plant are used in pharmacy for the
treatment of cough, abdominal pain, bloating, indigestion in children and increase breast feeding
of mothers.

Keywords: Fennel, Anethole, Stimulate breastfeeding mothers, Aromatic plants




