1A 5l o) o)lods pacid JLu YR oLy o5laud ( 29,10 laLS condigind S| anlilad

(29219 oL 4l pd o lanbgnd 8 o p (SIS Lol 1
Olo 7 bl 50 2b olKh 9 98 o (Ferula assa-foetida L.)

Y. - Y . ® .
QL:L\A‘,J Cﬁ‘sd,@?w‘w‘ Jﬁu:lamﬁﬂ
Ol 0le S 0le S abitgd olKsls ( alS il 5 (5,5l suSim sy ¢ pssls WS o5 5 sl
Ol 30 3 o205 (bl 5 5 ab i oS5 (6 S oley Kins3y|
Ol OlesS Olo S ials g sl ((5355LES 0aSils SLEL gk 05,8 sl

QYT pdy Gyl WV 1dlys gyl

oS>

gl Ole S Sl oty s; 53 53 b 05550 oS a3 Shee (Sl Jasl 5 36 oy Sa b ey

S 23S o 05551 OLaLS 5 S 1 sl SIS S, L ()15 i pad ok plal VWAV Jla 3 (e Yo
T-test Oe50 bt L3 8 (nd GC-MS olSius L il OS5 T b b hs) 4 4l o 51 S bl 5 oo 0 0
Ol et A 3 arnly o255 53 (P0/00) 035,25 5 (P<0/0)) i (T sl ge el i sb sty 48 31 0L
el o855 53 ilal 033l 5 IS il Olpee (P70 1) 30 miis (5ol ime b 53 o055 53 el Sal
Cils (Ao 3 A 5 p S OVFY) s oSty 5 a e (l3 ime RIS 5 Gl S (o3 1 5 p S TVAY)
VAY) W (do 3 0V/EA) ddd sen63 50 (508 i = Somg) L 5l il Lol LS 5 a5 .(p<t/4)
GV 5 5a) b o8 s, 5l i 53 e adlate 3 (Mo )3 V/N0) e sh e 5 (Ao s AFE) ol (s 5
SIUT LS b it atalie Ve b 55 A et it o5 55 e 3 o (dees VAR 5 O/AY XYY
et T3 g ls e 5 e (Sian i 5 055,50 (T esle o usbs bl i s S (St
Cte (Soen Sl 5 e Soeen Cusbs b iped 5 G o W63 858 S 5 (il e33b sla bl
Lol s s a0l e il CdS 5 eSOl 55 Sl oS 5 e pasiie s (P</0)) s 8 sdalis
Slgmin 55 ad ke Ve b il LSl Sl ol e 5 Jai [ slaeas Sl S5 S Sli b Slal

P yhs

OS5 oS ¢ uilal (s o5 551 isllS” sloojls

Saadatfar.amir@uk.ac.ir :J e sty 5



o 205 2ools QLS 4S5 o8 5 Shes
ol CrlS 5 EaS el 4 S 1
Ao Ol ol oS sl OlaS Calie ool DS
Ol 5 SaS 1 45 035 sl S sl s
Martonfi) 5,138 s 5b bl sdias JS025 (gl !

El-Alam et Rapposelli et al., 2015; et al., 1994
ml{.).h l_:.u:;“l DL (5‘4.'.“.12& DL uuj?r.d (a.l, 2019,

LS 33 e 5 e LT le page LS 5 &S
Sk L o8y, 4 (Myrtus communis) s, 5
S it g3l (o S5 L acglie s Sl
553 glalas s (Flamini et al., 2004) . ls
5 e Olgn Lol 55 S a8 45 A asie
olS 3 5o lad o33l (il axils (g min T slse
(MirAzadi et al., 2013) c—l o535 i 5550
035551 LS 3ledd A wl s Ol e o i
ad> 0 53 glasdllas ;> (Ferula assa-foetida L.)
s (Omidbaigi and Pirmoradi, 2006) & e
sdaliie s Al e s Ll 5 53 Kos i 3
B ¢J_£; .(Gholami and Faravani, 2014) Jo__:
»> (Moghaddam and Farhadi, 2015) ¢sLa 3
e P e
53 el iy S s ST Ols 0 VL L 5
S 5 S 3 Sas p Jaome Jalge 26 e
LelS S 5 s o 5ls OLES s s (o
by Qe (213 el 5 D5 ST e 5
Safaei etal.,) <ol ilsl SbpH Ol sl
Ol S Ol slaellin sy jo asy 53 (2016
53 Lacpls (glmmmn 5 plisl (oS 3 S stalie
oS I 53 5)ls s e Sieen o g3l oS
Al Rl 5 e sl e gL SRl L
.(Nasiri Bezenjani et al., 2017)
slaes S 5\ (Ferula assa-foetida) s Sye|

Ao dle
olals I S (Ferula assa-foetida) o s
4S 035y Ol 5 Ol lagaal vgs (sl
Amiri and Joharchi, ) .l 0L i o 5 4 Ghaze
.(Eskandari and Sharafatmandrad, 2017; 2016
OF ol 5 505 slasl ;5 —age Lii oS -]
oS nl 55wl 03555 L oS ol gl i W
S Sl op ege (Mozaffarian, 2007) w1 o coedd
(1S slag o Olays o5l S35k,
5 s Sl s Sl S| sl ol gl
Dehpour et al., 2009; Kavoosi ) c—.l b w5
.(Zomorodian et al., 2018; and Rowshan, 2013
Glapls am oS sls 5y O al s 035wl 5 52
Sl S 5 s Kby e et g S o]
Hossein Jafari, ) 555 .« 45,0 1306 55 gless s
Hassanabadi et Malekzadeh et al., 2018; 2018
50333 sl pab o35l 5 (651 @l 2019;
el Sl Gt 3l S Ol 5 S ik
Hossein Jafari, Pirmoradi, 2012) a_ls -,
08 3o age 310 51 S5 Ol S el (2018,
oS salatil Casl a5 bl 5
501 d 51 i (6l 0 (6l Bl o0
03 e Slalil fﬁ oS sl JLslis
e 85l 3Nk (ol pe g 5 i g
a3 ol 53 sl Sl ol p3lis &S 5 S
.(Pirmoradi, 2012) <.
Lt it 581 53 LS 5 Shas 5 Ay NS )5k
a8 Ll g il e Jalpe 36 o
5 PS5 Sl Bl il 05,8 g
(anS 535 BB LIS e 08 o
Al anls QLS o e sl Olee 5 Jguames CoiS
Yazdanshenas et al., MirAzadi et al., 2013)
S5 Jolse ol Caliss s s .(2015;



e 29313 0L Al o (o1 louigind 5 Sdos yr (SBI3! byl 51

Ay Sacays ailane LI olS wilae 53 A 45 ol
o e OLalS sl 5 ol (Artemisia aucheri)
o, (Amygdalus  scoparia) Jajsrbb, Jols
«(Ephedra strobilacea) ;- i, (Cousinia sp.)
«((Daphne sp.) «_ils (Astragalus sp.) oS
Gundelia ) s (Ebenus  sp.) s sx
s (Noaea mucronata) S, (turnefortii
AL s+ (Stipa barbata) o3 ,u s

Jls) o551 (5513 e g OLas L3 Gadod
ssSdee laeliy 5, 3 YAV w55 Gole sl =
adaie & edgdmma o gl e sl b AS fl;u'\
Slivw s Ol g b 5l adee g5 pl LS S
5 (M) g (doyn Ye-00) ) 31 Sy s
sdalb LSS bl s (,.:Blj ((ze Y'\H)tbi:)l
Sl i sad s g Dsline S eSB s Les
Sl B0 Gas ) a3lal S b 4 S
SSLE gl Vv aS S pds 23S s
Ikl la iy b s S il il A
b S5 Sl e S oSl o
(STl ¢ (S sl coln candond ol ol S
e el 5 Aed OS5 (ush dos (Sl
a_sllas 5, e, (Jafari Haghighi, 2003) .
(e Yor gLyl ps adee ja Sl casl od s Shos
i (W 1=0) ds gy s 48 0350 6L Ly YO
ol 553 4 Y ids sl sl SLS b
by lald s sl 4 ax 5 L OaLS
3o s oLS 4y Cend 53 13 sladle «
S e sy b W1 e e
V0 LS o) dd plamilobe 5o (b 5 5SS 555 Ll
O e el sl (2 Al e
s S S 5 055 50 Oles

Jol o3snil ot D3 gad 535 5 S35 5l g

YL Ol e S Y slaigad (o e ples S

Al e Dl s ST Ok S Ol
WS ol s, Shas o S5S1 Jelse T s
g o PG P
Sl a0l S Olil 53 3)ls i 5505 5w 5 315
537 e et o3 T AT Y L
5 Ol s, 3l ke Ll s 5 (Pirmoradi, 2012)
5 05550 i el aily oS cpl 4 O e g
Dabies sl Gles s Caenal Jlazil sl 5 Sl pals
ol Olgee ol 0¥ olS 0l 51 IG5l e
OF 51 ol bl 53 35 g0 SLS 5 5 5
355 s oS 8 51 (Sl e A 5 e 3550
By i ) LS5l b e ol Ol U
Jed 5l o (sla, S h 4 a5 L e
2335 DS 55 (ol Ol SU 650
> Shas s e GRas al 03 el s o5
Ferula assa-foetida _ 5,15 olS al ni &S 5 WS
5 il oK 53 o (Kbl Layl,s b s

Al e Ole S Olead 53 5UT jxe 45 e

b B, 55l
e GLaellin 55 3l 3 5 il oK 52
50N Aol 55 aS il o Ol S Slial 3 o) sasl
jhu_i‘g;_nﬂ\o.l_&b;\jub;wdfu}lﬂsv\/
iy gy dls ahols SKusS 5l e sks YY) wike
Sla s e e LS AT ol Ly ol
007 ' Jsb 5 Jlas YT YA BT YA LSl e
YOA- oicusj\ Lage s anils S 35007 Y0
L sl sae 53w ol s el s el 51 20
Vi oLl e gla s e o S VY Cxlis
00" V' 00" w0 Jyb 5 JsYeTYe by’
JL«:}SA .JJ\JJ\J_;JL'JY-\Y' Cw)‘ ,Ia.w}:.abgf.::
3 VA B iy 53 a3 Sl > a3

e ke WYL S50 uge 5 01 5 Sl



53 i 5y Sl (b3 e SRl el
Aoy Ll ayls (Uesa s VWA 5 Y00 L )
Sols e b o o Ay WARLL S
s o855 53 b Ol (P0/0)) 5 2l
Ll 51, Sde bl . ds S cpuns oy W E
g5 K Sy b sl e Y s
3 gl bl 4 pas lmd o alsl 350
(P<t/+0) &35, 5 (P<+/*V) jaud (I slge Jud
S el el o5 o
5 Seal Ole S Js s edsls o oKy,
Cls (6ol e SRl s o 3 by
SEC la )l Ll 5l adate 95 o0 (p<<e/0 )
Az sdalie (gl e CDl pH

aibie 55 s Sl Ol . SKle anlis
(05 VAN ol ol 55 55 48 e oo OLS
OVYV) 3 o ol 5y S (Ll3 im0 sbay
05 bl o3l Ol (P70 V) s i (r)f
G Gulo mmn il 531 (AN O) 5 s oK
(YJsdm) (P<t/0 V) 5l (LVXY) ks o8 s

DLl 3, Shas Ol e slsls LT s
Ol e Ll 51 anllae 550 ailaie 93 o 45 s o
SOl S5 il Slads s gl § ol
agar g L(Fsds) (P<0/0)) )15 35 Sls sme
g O R - PPt RY s
Gl syb i s e Ul et A
o 3 (S W S ANYY ol b s Sa) ol 5l
Ll s, Shes o, 2eS sl anily 28 OF
BENSE VAN UPRUNE oLis gy s 0S5 V0N Sl
b e o dalia VO 5o 03 3 ol s,

Sl GC-MS JUT 5l Jol> slagl S 5lag S
S5 55 3 5 aly slaelSia s 3 - 0555

RGSU0 P WP I QLJ._; Ay 9 Y

S 3l S il s ag aibee a3l 1SS
ol L i s 4 uslS Legsal al ol
Sheslinl b alols bl ad pll Cole £ ks
JE S W e N RS W E - EAPUR WG P
3l el lea_.,;\ ol O35 e b 4l e 50
cliﬁ_w.)j( Jul_‘w(ﬂjbi‘))_bdu.lﬁiw&\"
Fieb L o5 1 56890 Jue I S5l S
osla W Agilent =5 & <L -5973N Jue oo

HP-5MS k)';j_ﬁ ‘_)},._.w Ao g oK;.wJ L)'»’«‘ L
Cwols ¢J_'.'A‘}_L:A /Y0 &‘Jjw cJJLAY" J}b)
Ve Oy 654 5 (Gras Soe /Y0 Sl 4N
SHUT Gl m oles (goael il e S50 I
31,8 mlw am W gles 5 051 glas ol s
- :\J_fdﬁl.w Y g;.ojwl{‘ﬂj\uﬁ}@ﬁ
ol il sl sl S il a s YET les U ais
Ohcadesee sla el )l sleslandd b olS 5 plabis
o=l i (golasl sl (ol Ol Jud
\_sﬁ B ok.<£....u.> J_’“ﬂls Mbuk;’s ul&w‘ L' Lﬁ;d.:lﬂ
3550 Ikl GaS 5 o slacib aslie
oY b Sy 50 (Adams, 2007) esl LS s
Al a8 F ol s dshie o uilel OlS 5 olelis g
dw L SloS 5 oo )0 Sl 5l a8 ((aiges £ S )0)
S8l ane,0 5 puilel GlaS 5 4 bgye Jgax 1S5

ttest Lao 530 SPSS 38l 5 L Laesls ples .o

8 3 Mo s 3pye (Sian 5 oS

a_ilz.a)>5uaj.xﬁ>ﬁubh:w@uy

N Jsder el el asd omd ol gl
ol.:s@;;wsuvgi}géuﬂbg ds s
oS 5 Ssbs Ao gl el S s s

23 A3 VAVO 5 s s YOV alie L s 5



52913 8L il (o beomnigiad 3 S o (Sudlal gl puis 531

(50 et s Shee

[P 3 P CISES PP

L T R SN G Y, S SR CUN R R L A AR | AT+

LA A N S T S N R U U R R L AL A L TS )
[rou n@_“g)) b o s (ST 'L;—“'J;) oo s s

andllas 350 laellin gy 5o iy e ol 53 al el 5 Shas 1) K3

[Wbundance TIC: SADATI.DV

Time— 5.00 4spo | 5000 5500 6000 |

e g&g)));éi;gbgﬂ oolal gl GC-MS LT 51 fol oS 5oy S Y JSs



. L 4
Time——= 5.00 15.00 20.00

1w
500

TIC: SADATZ D

30.00

53 ol 55 53 G 03550 Ll (6l GC-MS LT 51 fol> ol S ke 5 ¥ IS

33530 6358 OS5 doys e Aoy Y/
s e Sl o) o il al s il
=S5 ) A s S oS
Qa3 g S s 0l (el
Jsn Joe — S8 e Al e S0 S
e \.-'l':‘ﬂj-“ J= o = s i s
ailate 4 S o3 00/Y Olsae b s e oK
J=e SLS S e it (A3 OYNA) ey
3 iy 53 L b L 5 kel S
b 5 olS 5 5 aS Jls s dd sdalin
5 o LT i 5 i s e
oy ailain 5 83T lad 3 b 5L s

Wl 5 g

9. n-propenyl sec butyl disulfide
10. Z-phenylazo tert-butyl sulfide
11. Camphene

12. B-Selinene

13. Tetramethylthiophene

14. Copaene

15. a-Selinene

16. Valerianol

035551 Sld 435 i Jpdr @ ax s L

YO ¢ azme 534S 35ai e te oo 55 5
i s) 03 S 5 Y 5 oy o255 55 S 5
= 2 g es gl Sl Jole bl s s
Tl e i adde 53 LS S

0 Lot A Yo
nW}‘—Wﬁch‘—WLJNcm

Cadl s s S oS i Sl
Jmon Jiom S ot 5 e85 o5t 5
al e bl sdas LS 5 aar 51l s
©) paed 5 el Wl b SLS 5 do s
S (Ams £/Y4 5478 AAY ol Ly 5

U'".’-‘ BE .,L.._&L»J oK..i.l_}) 93 A 2 o)‘yui

U_i‘ Q\ﬂd&b)ébfﬁw))ﬂ e&fﬁj)
SOAY XYY 5 S sl oKy, j5 LS 5

1. a-Pinene

2. B-Pinene

3. Limonene

4. Cis-Ocimene

5. Trans-Ocimene

6. (E)-1-propenyl sec butyl disulfide
7. Sec Butyl Disulfide

8. Bis (1-methyl propyl) disulfide



e 29313 0L Al o (o1 louigind 5 Sdos yr (SBI3! byl 51

Ferula assa-foetida oL iy, cod adlaie 95 o Sbt lard 585G 508 sl el ,b aslds 1) Jgis

Tl df 23 o b S ezl
£y YA Y0 Yo/vq (1) Cusb,
—g/\® A W/TY W/ (1) s
VAN A A4 e (1) o
vie A VWA V40 ) e
Sy A oYY e (ms/m)EC
YL A ANY v/44 pH
—AIVY FF \A /v 08/A0 () Kal
Ve/gs™® A V/e A\ (1) I slse
Y00 * A N /A (1) &5 50
o/ N YA V/8Y V4 (mg/kg) ,as
BVt A 0 AT §A0/VO (MY/KY) ol

o3 e puke " W SN Cla..ﬂ BENTRIEApey: Fds o) Ch,ﬂ BERt Sy 2

JZ:..MIQ).A)T)\ obm.ﬂ‘l{)aﬂ}wli LSLQA@)J)J o)jx_Jw.’L.al °J).L,}‘-f‘):':“ bjgl.a& u,:i.:l:ﬁ wun :Y J_,.X?

Ul df 22 ] (A23) by
LYAV N A oYY VAN @n Js «l s
—o/TY o I3 VALY XY o-balessl

ns
Sola s pds 1 do ) ) CEMJALSJIJ@M:

oy il |1,e s Ferula assa-foetida LS ol i 5 Sles Olsee (bols SJUT 8 Jgaer

VY o/A ARAAVAZ Ve (s o2y 55) oy 1o
OAO/VA *F AL \ATAR) At U
114Y/4 YVE Js
v AQY /Y Ve G o8 55) o Sy
AY/YA Aa ArAL% Ay o
10/ YV Js
Loy ) dsﬁ);hgjbf'm:%
B YPEPIPRCI A CRUOUSF I SPRE PUC RIS P L S la bl o (Sores dulbe il
)bu_:xau_é;.av.{:ﬂwdébﬁ‘wb;ﬁj Sy g Jeol OLS 5 g ilil el sl ol Ol s
el 5 (P2 /0Y) 5 Ol bl d 3 Shas o o Ol S gla eyl s a8 sls 0LEs of s
cuﬂal._w‘ eJ)'L.: 6\.&#‘)@0&4\.& odalin (p<'/'0) MJJ\ cbdﬂ)au—*:ll.—-?&;»h—aﬂjk;—-’jb)b
L psad 5 ool (Wl (5 S8 wls 5 L s Lol agls Sls me e Snan
JPF&JTLJJ‘JWWMC‘J)L) (p<'/'0)QJH‘@MT)(F)<'/'\);,—,}]GJ
(P< /oY) Ul S edalin s e ke ﬁm et (s 3 g Hls e g Cke LS;MM
‘(p<./.°)¢f1—:’:_l—:'f)db;)jot-§jw JET°JL‘LUJJ%L}?MJJBWM
ui:_«....a.h (":,—""L::' l_> (p<'/'\) J}_&-&J E) W—L‘JT .(p<'/'0) S edalin v_ﬂ b)lﬁ) ijjifl_qja.wﬁ
Aas e QLS T (gl pae 5 e gdﬁdﬁcgjk)l{@lﬁisf%w&djk&b



1290 bk | V¥R o o) 5 yloud ciaidr JUo YR 3l 8,k 29,15 HBLS comudgindsST dolibund

Fo VN gl 53 3 e sl sladlSt ) 5o 05500 wl s 51 Lol uilid 55 55 g0 LS 516 Jgdr

oslas olsS S S35k Ol S5k bl - BEP
\ a-Pinene VVA 43 Y/YY AY
v Camphene AL 4y - )
v B-Pinene AL 400 0/AV YA
¢ B-Myrcene ALY 411 VY /Y
0 1-phellandrene 4/ qAL Y/ 0 \am!
1 2,3,4-Trimethylthiophene 4/8v 444 \/AO \/IVE
v Limonene 4/41 Yoy Y/ £/Y4
A Cis-Ocimene \KVAN 1aY \Za v/e
4 trans-Ocimene VeV yery \Zan% VYA
e Tetramethylthiophene VY44 Vo +/0) -
W allo-Ocimene 1YV YNV Y Y -
VY neo-allo-Ocimene VE/TA VATV in -
‘Y n-propenyl sec butyl disulfide (VX3 ANA /Yo /4
AR (E)-1-propenyl sec butyl disulfide YWV 114A £4/vo 0\/EA
Vo Sec Butyl Disulfide YA/ 1YY Y . /89
A Bis (1-methyl propyl) disulfide 14741 yYYq % /Y4
WV 3,6-dimethyl, 1,4-dithiane-2,5-dione 14/0) 1Y£4 CIAA <V
‘A (E)-3-Tetradecane YE/AY \YVY /LY -
4 Tetradecane Yo/0A Y¥q0 YV _
AN B-funebrene YUYy VeV YA _
A Copaene Y00 1414 VAL -
Yy B-Selinene YUV VYo - VAL
AA a-Selinene YVAY (FAR AAD -
Y¢ a-Humulene YV/Y4 VEYA Ve VoY
Yo Z-phenylazo tert-butyl sulfide YV/EV VEEY YL VAL
AR Cadina-1(6),4-diene<cis-> yv/Aay \FRAY YA AR
v Z-eudeasma-6,11-diene YV/AL V808 R -
YA Cadina-1,4-diene YA/AO YEvY /81 oYY
AR a-Gurjunene Y4/ VEAD el OYY
AR B-Bisabolene Ya/¢ 144, /7Y AR
A v- Cadinene \LVaN Y£4A /AL Vi
Ty d-Cadinene Yelee YoV /14 Yo
v Trans-y-bisabolene Yy Yoy At -
vt Cadinene <y-> Y /00 VoY) VY _
o Eudesmol <5-epi-7-epi-a-> v Yy /8Y -
™ Valerianol AR yvY Y _
v Guaiol acetate YAV %33 YY -
§ yores - - QA/Y 44/A
A s DS 5 Ay - - oYNA oo/Y




151 byl 51

ésn%q_ﬁﬂqﬁijb /N.agu%q.ﬁﬂqﬁlJUON

LS il (stbponslgiad 5,Skos 5,

...‘::5)‘: ]

D SN (A kb AR/ 40/ + 40/ 40/« 44/ aa Y/ 4/ AN/ VO/ awAV/ 4 Q4/+ SON Y b/ VB a8b e \
QuauowWI T (4\) YV = \Q/+ A4/ 45/ AQ/ V4/ wa YV/ 4/ = AN/ W98/ W DA/ AQ/« b/ andb/ anbb/ \
auauld-g (o\) wudV/— b/ ba/ A/ A0/ Q4/+ LV4/ 44/ AN/ vO/ s VA/+ Q4/ 4= YO/ LV \

QudUL-D (A\) waBV/0 = bA/e A/ b/ A0/ 44/ wa DA/ A4/ A/ 0= Q4/+ SVV/ e v/ 2bA/ \
ACee 1™ (AL oAb/ YA/ b4/ YA/ o= A0/ 44/ wn DY/ AR/ 0= AN/ o= vQ/ VA/e A&/ \
wrste o (A0) wu DY/ YA/ a0 wa DY/ AQ/ = 44/ Y4/ waVV/ a A anAV/ WVA = \

7 (1) A= Al A 7R S VIR VA A4/ QA= AN A \

e () A/ M= QQ/ = A/ VA N4/ YO/ LAV WA/ \
&ECR () AN/ V4/= AN/ o= AN/ /e A/ o= A/ o= SAV/ \
A 17 (V) AR/ * MM 4 YA/ 04/ = WO/ YA/ \

1ESYEA) VA/ = AQ/» \AVD b/ QQ/+ W OA/ \
I~y (4) A/ A/ 44/ V4/i— VA \

IR () QU= A 00/ + A0/ \

D () padY/ AQ/ = LB \

2B ¢l ead/ bA/ \

= () 40/ \
Caftm () \

V) €V) [@V) [€Y) (@ (%) [} ) (%) () () A\ (A\) A\ Q\) (4\) (AV)

“rfp ot

FO RO NS rsfo™ i ¢ avpsfe 599 € 7 o3y o0



s w5 JTesle 21530 48 Ws5e5 0L @l., 2007
e i e b il Eel SUs ool of
Dlde (Rl 531 015 e Gl 53 e Rl
L ogosp 555 e Sl a5 b Sl T esle
PR IS RUCSE SIS SR e
Sl Soder LBl 45 S A 5 Sn g 50
S ol ol 55 S5 s (Alizadeh et al., 2010)
i ey 053 gy 0531 S Al s 0
5 5Samds s 8 e BT OF Jols wlid 5 555 e
OLslen 5 6L 5 (Velichko et al., 2011) ol,Sen
e s Jsle 1) T esle (Yao et al., 2013)
OLer 5 g Lles sad Ol QLS oS W5 6l
Sal Ol s 45 L5 505 3,158 (Tahir et al., 2010)
e 3y pd e ole e e o e
fmbpe ) by dal VU oS W 5 Of dLss
oY sl ol G ol Sl ol il Sy
53 5 S5 der 5l ke Jelse oS ol S5
s Lot o)l Ale ssls OLLS W5 Ol
.(Moghaddam and Farhadi, 2015)
JS8) et 5 Sl Ol il U1 ol
s Shas o8 2u 5, 55 a3 S sl 0L ()
ORI ol e sk 4 B s e U el
St Vs 51 S o asl 2alS O 5l e s
Al e a5l e opl s i wlpd I
Olayan il alyy skl alade o 4y O,
A5 BVl er e S slases b el 02
S ol s al s 0al S0l el oS el O
Karimian, ) ol S 555 s 4 in) S 4 O]
= (Hossein Jafari, 2018) (s x> = 5 (2017
Aol s alle b Ay s Glatash s
o g e Jle ool Sl wld 5 SRals
o d LS 5 ey le s O Jrals L

Cooe 4 a0 G b 51 ail olS 55 595 4

K

Cou

oS s 53 S5 5S) sla, sSB o i

Sgme CohS 5 eSS AnT B g B
Ol st iy et 13 (gl OlalS o 55
e ap Jool CdS e b d e
@S g0 (S8 S Shs xS L oS 0sd e
A gl S s 48l glacd sl glyms
.(Asadi-Samani et al., 2013) 55,5 _» a5 is
3 H S ns Bl adns s Jelse plas B
Ll e S Sls st il 0L
Arzani, ) 510Kl a8 8 S ol s g,
55 o At 2, Shas aglis I Jols b (2012
S5t ol 3 S (F daa) Ve gl s ailass
oxba ol i s essnl slaasly &
Gt a3 o 5 4 Sl (I3 e
3 o ot addlan 550 Gble SIS A5
Ao s 5 53 ol gy 53 b o3 3 S
Solomme Sl ol adlae s e 5 o b
sles i o S col «s el 5ol
JHB cmsb) Ol w8 (53 s Olse (102
SLaas S ST 53 5035 Fse OLS 2
Mirzaei Mousavand et ) s,ls ege i il
o5l @lhe St asby o3 (0I5 @l 2016
3l 2 e il W 5 Ol Rl sl
S1aS 3505 Olo 545 anllas > (Pirmoradi, 2012)
sl OF Sl s ol sy ad s 3ls O
BE 'ij—f(.s—" o ,td 5wl olS s (g nh al ud
oty gy 53 b 5 0555 (T slpe il Godos
335 e Sl sk & 5o e 4 L oy
il s T e ol e s e Saean
2@ obe (n tegs Olpme o il 5
Aghajanlou and ) c—ul luly Ay 5 e dss

Safaeian et ) O, 5 OLiLs (Ghorbani, 2015



e 29313 0L Al o (o1 louigind 5 Sdos yr (SBI3! byl 51

WL el sl ol o slite Gl gl L
LS sy Joe (S5I5S) slacsls 51 it
NU{ P ol S v N I I W PV T PP e
-So- ! S 5 .(Kavoosi and Rowshan, 2013)
S 5 S e e oS s
Sl dos @iy 53 8 3 5 e & ©3 S5
osls ot 3y a |y bl 3 340 LS 5
Kavoosi and Rowshan, ) -2, 5 w335 .ol
3 ool O )Y e 5 s 53 (2013
Nasiri Bezenjani et ) ol,Les 5 Jlowiy (6 pa
Ols S slaell iy, 3 slasllas 55 @al., 2017
Rl S5 F el Olse ) 5 Sde S S
g 1S 03500 e
«(Boira and Blanquer, 1998) ;4SS 51,5
El-) (.Jl—dl s (Rapposelli et al., 2015) J_. .1,
3OS Ol iy 3 (Alam et al., 2019
et fane 5 g5)ls OLS (o ll oS
Lo, St plu 5l i SUs Joalse oS L ge
ol LS gl CdS 5SS o e
LS 5 dos Gadow opl s 108 e 5l il
5 ol G LAl SLS 5 5 (63 855
NS 5 ol g i s ol8ius) )3 sed
ClS 5 Cola jo 4SS e g sl S
SN L BN PSS CURUS S 0t
Ay e LS 4 La iSe i 5 LaediS J sieds
L 5 o Soedd ol Ll eaes
53 i S33 &S skailea (Hamid et al., 2011)
2 S Sal doys 5 paly Olgn ol fassy
il 8l 8o ailate e o 3 oS,
Vs 51 S a0l e Y|y Sdls (gl me
2 oS0 LS 5 o 5 el el Sl
AAS b b bl ol S o Bl o o

S S el 015 OLLS e (gl sme Lﬁiﬂ....w.a

M

Gl et Jlde g b oe 3 [ ga g ) Sl
o Olgs e abaly cpl 5ol o alS a8l sl 5
IHLSen 5 g8l ey Olallae 51 ol =
Hossein) (s s > 5 (Pirmoradi et al., 2014)
lssen 3l ol b aS s gas 6, Ll (Jafari, 2018
2315 Sola pe e Lk edd S5 5500 4 a5 L o)l
BUsJ 5l a3l sl as ale o b bl
LS 3L ol o 5 Ll 40 4 ol
Gholami and ) lsl 2 5 e 55 235
Sy Olul = 55 545 axllles 45 (Faravani, 2014
|, Ferula assa-foetidas ,S =ps ol ke
Sl s s g sl UL A5 g
Omidbaigi and Pirmoradi, ) ¢3! s 5 5 Kool
0= s o350l glaasly 5l (5l o4 55 (2006
Al e e Ve b dl
0351l et by e 35
el 5 etalS DS 5 S s S el
OS5 5 3w o8y 05581 Sulal 55 Lgs
bais IS s 5 oo Wl S (i ot 5
Jd:;e)'\ LS 5 sl s sy ol aaaie s
LT A s s oS iy s S
— e e e (e e b e
Jeem S e 5 el s 60 I oS (o]
VAY OVEA alie L s 5 4 A s> s
3 A3 Y/YA 5 /84 WTA Ve $/YA QTS
VAL XN @AY XYY LAV 5 s o8 s
3l o8 i sy 55 A3 VOV 5 NV YTV
iy 35 2 53 oj sl bl sdee LS 5
63l o ey lalllos gLl Ly S sl s
OLlSen 5 Slesisy a5 (Pirmoradi, 2012)
slaol& i 5, 55 (Nasiri Bezenjani et al., 2017)
LS 5 doss adlos)ls Calhe 0l S Ol s

olS 5 g5 5 0l wlolis S 5 sl Sde



26 S s
S sy patie lllas ) Sl ol b
oS 2 8es S olad Jelse 51 (SS) Lal 2
~OLSal ) plaias A1 e 5 3L a0 gl AS
GLaell iy anm g g daias bl i
sl slaag a0 5l S 5 Syey
2 e Slas, S ab mls oyl vy
Ol oyl g5 el 5 anm 55 53 35050 5l (6ol
DLalS s, Shee SIS 236 el e 5115 alsm
"3 S oS s Sem ) S e By
035350l ed (il 53 Gatld oS 5 S ol
o5 55 035350 QLALS 3 g aalllas 550 Gble 5o
055l Ll il (5 iy ol o A 5 il
SAVL Sl CeS 5 S s s oKy,
(SOl et ped il 3 035 DS @ a5 L o
SS 5 bt 5 RS bl (035 SE
oS e Sl rlesl 35 pe slad sad (sl L
slaola U S ol ss 51 30 Ll o
S b i S Sl Ll by
Ao e Ve b ol kS ol Il 6l e e

g o olgldy Sp

S Bl
S isls fl.; Q‘.\:J)J 6)}[.25 oM}}: Cﬁll.w-
BE dhl..:f CJ‘J»._.:J); 6))@ om_;}l L;Ld &;.:LA}

References

1.Adams, R.P. 2007. Identification of
essential oil components by gas
chromatography/mass  spectrometry. 4"
edition, Allured Publishing Corporation,
Carol Stream, USA.

VY

el Ol e adl (Kl et al., 2012) 51> J gz
Safaeian et ) coul ik SLs Caale 56 o
(Safaei et al., 2016) ol,Ken 5 slis .(al., 2007
&.L-Jbu_“lijigﬁ—i?g}gﬁ—“sbj_ii"&f‘”)f)é
ol 53 55 se g LS 5 Aoy a5 Bl s
ol L el 5 J5 ST (g 5 LIS el
ol a3 SLs pH 2alS 5 el Ol
Ol 555 asles 5> (Pirmoradi, 2012) sl s
R PP Sl gl o) 5a0 48 5 e
FLEAEY d% &AT a)):.J elf..i.j.}) A M)&
39— uﬁj—&u LSJ—:’@‘_;%SJ;L"& oL:f gJ.J:L’
Flamini et ) O )L 5 —oods 5 5ls bl es 3l
SLS 55 oS Wsls OLis 3 = asdllas s 35 (al., 2004
J)j_ﬂ ot—; Jw.Lwl)J Q)J.}'Q';J} W—Lﬂ.ﬂ -)U\JL‘ L;Q.@,A
55 Sl S Loy, s (Myrtus communis)
J.’JLAA Ls_..»:l:w g_SL?- 6‘)\} bK_.i.i)) l_> A_“iuﬁ
adl sl cllae agis ol 5l fols slaasl
5 Ol o o S5 Jolge S el S5 03V
ol SIS 5 e S5 DS 5 ey
z oLl (Moghaddam and Farhadi, 2015)
53 oj}sj u,w_'vl..,:\ 33 345 g Lgsj.f_; bS5 Ay
S e 48 Ll Sl ey 53 oSy
Oy o riter L (sl 0 Glhase o350l
o2l 2L «(Pirmoradi, 2012) ol 5 558 ©LS 5
Mw‘r@u‘@_&sbw‘)‘)bﬂ eK.«i..’._})

.J)\)sz:ﬁ‘;i) a@j)

2.Aghajanlou, F. and Ghorbani, A. 2015.
Investigating some effective
environmental factors on distribution of
Ferula gummosa and Ferula ovina
species in  Shilandar  mountainous
rangeland of Zanjan. Journal of
Rangeland, 9 (4): 407- 419. (In Persian)



e 29313 0L Al o (o1 louigind 5 Sdos yr (SBI3! byl 51

3.Alizadeh, A., Khoshkhui, M., Javidnia, K.,
Firuzi, O., Tafazoli, E. and Khalighi, A.
2010. Effects of fertilizer on vyield,
essential oil composition, total phenolic
content and antioxidant activity in
Satureja  hortensis L. (Lamiaceae)
cultivated in Iran. Journal of Medicinal
Plants Research, 4: 33-40.

4 Amiri, M.S. and Joharchi, M.R. 2016.
Ethnobotanical knowledge of Apiaceae
family in Iran: a review. Avicenna
Journal of Phytomedicine, 6(6): 621-635.

5.Arzani, H. 2012. Forage quality and daily
requirement of livestock grazing on
pasture. Tehran University Press, Second
edition, 278 p. (In Persian)

6.Asadi-Samani, M., Rafieian-Kopaei, M.
and Azimi, N. 2013. Gundelia: A
systematic review of medicinal and
molecular perspective. Pakistan Journal
of Biological Sciences, 16(21): 1238-
1247.

7.Boira, H. and Blanquer, A. 1998.
Environmental factors affecting chemical
variability of essential oil in Thymus
piperella L. Biochemistry and Systematic
Ecology, 26 (8): 811-822.

8.Dehpour, A., Ebrahimzadeh, N., Fazeland,
S. and Mohammad, N.S. 2009.
Antioxidant activity of the methanol
extract of Ferula assafoetida and its

essential oil composition. Grasas Y
Aceites, 60: 12-405.
9.ElI-Alam, I, Zgheib, R., lriti, M,

Beyrouthy, M., Hattouny, P., Verdin, A.,
Fontaine, J., Chahine, R., Sahraoui, A.L.
and Makhlouf, H. 2019. Origanum
syriacum  essential  oil  chemical
polymorphism according to soil type.
Foods, 90(8): 1-11.

10.Eskandari, N. and Sharafatmandrad, M.
2017. Assessing the effects of different
incision techniques on Ferula assafoetida
properties. Journal of Rangeland Science,
7 (1): 45-54.

11.Flamini, G., Luigicioni, P., Morelli, 1. and
Maccioni, S. 2004. Phytochemical
typologies in some population of Myrtus
communis L. on caprione promontory
(East Ligurio, Italy). Food Chemistry, 85:
599-604.

12.Ghodsi, M., Mesdaghi, M. and Heshmati,
Gh.A. 2012. Effect of different growth

'Y

forms on soil surface features (case
study: semi-steppe rangeland, Golestan
National Park). Watershed Management
Research (Pajouhesh and Sazandegi), 24
(93): 63-69. (In Persian)

13.Gholami, B.A. and Faravani, M. 2014.
Effects of different cutting methods and
times of cutting on growth performance
and gum resin production of Ferula assa-
foetida. Journal of Agricultural Sciences,
59 (1): 35-44.

14.Hamid, A.A., Aiyelaagbe, 0.0. and
Usman, L.A. 2011. Essential oils: its

medicinal and pharmacological uses.
International  Journal of  Current
Research, 33 (2): 86-98.

15. Hassanabadi, M., Ebrahimi, M.,

Farajpour, M. and Dejahang, A. 2019.
Variation in essential oil components
among lranian Ferula assa-foetida L.
accessions.  Industrial  Crops and
Products, 140 (2019): 111598.

16.Hossein  Jafari, S. 2018. Studying
differentiation between bitter and sweet
Ferula sp./spp. (case study: Yazd
province). Ph.D. Thesis, Rangeland
Sciences.  Gorgan  University  of
Agricultural ~ Sciences and  Natural
Resources, 100 p. (In Persian)

17.Jafari Haghighi, M. 2003. Soil analysis,
sampling and important physical and
chemical analysis method with emphasis
on theory and application basics. Nedaye
zoha press, 240 p. (In Persian)

18.Kavoosi, G. and Rowshan, V. 2013.
Chemical composition, antioxidant and
antimicrobial activities of essential oil
obtained from Ferula assa-foetida oleo-
gum-resin: effect of collection time. Food
Chemistry, 138: 2180-2187.

19.Kia, F., Tavili, A. and Javadi, S.A. 2011.
Relationship between some rangeland
species distribution and environmental
factors in Charbagh region of Golestan
province. Journal of Rangeland, 5(3):
292-301. (In Persian)

20.Malekzadeh, M., Angourani, H.R,
Yazdinezhad, A., Hassan, M., Abiodun,
F. and Hazrati, S. 2018. Evaluation of
volatile oil in indigenous populations of
Ferula gummosa Boiss. Journal of
Essential Oil Bearing Plants, 21 (1): 206-
213.



21.Martonfi, P., Grejtovsky, A. and Repcak,
M. 1994, Chemotype pattern
differentiation of Thymus pulegioides of
different substrates. Biochemistry and
Systematic Ecology, 22 (8): 819-825.

22.MirAzadi, Z., PilehVar, B. and Tajali,
AA. 2013. Description of some
ecological factors in three forest habitats
of Myrtus communis L. in Lorestan
province emphasizing on their role in
essential oil content and its chemical
compounds. Journal of Agriculture and
horticulture yields production, 6 (2): 43-
51. (In Persian)

23.Mirzaei Mousavand, A., Ghorbani, A.
Zare Chahouki, M.A., Keivan Behjou, F.
and Sefidi, K. 2016. Effective
environmental factors on distribution of
Prangos ferulacea Lindl. species in
rangelands of Ardebil Province. Journal
of rangeland, 10 (2): 191-203. (In
Persian)

24.Moghaddam, M. and Farhadi, N. 2015.
Influence of environmental and genetic
factors on resin yield, essential oil
content and chemical composition of
Ferula assa-foetida L. populations.
Journal of Applied Research on
Medicinal and Aromatic Plants, 2; 69-76.

25.Mozaffarian,VV. 2007. Flora of Iran,
Umbeliferae. Research Institute of
Forests and Rangelands Publications,
Iran, 387 p. (In Persian)

26.Nasiri Bezenjani, S., Razavizadeh, R. and
Oloumi, H. 2017. Evaluation of content
of phenylpropanoid compounds of latex
and chemical composition of essential oil
of Ferula assa-foetida L. in some natural
pasturelands of Kerman, Iran. Journal of
Plant Researches (Iran Biology), 3 (30):
1-14. (In Persian)

27.0midbaigi, R. and Pirmoradi, M.R. 2006.
A study of the effect of root diameter and
incision time on gum yield in medicinal-
rangeland asafoetida (Ferula assa-foetida
L.) plant. Iranian Journal of Natural
Resources, 58 (4): 261-269. (In Persian)

28.Pirmoradi, M.R. 2012. Morphological,
physiological, phytochemical and
genetical evaluation of asafoetida in
Kerman  Province. Ph.D.  Thesis.
Horticulture ~ Science.  Faculty  of

¥

Agriculture. Tarbiat Modares University,
Tehran. (In Persian)

29.Pirmoradi, M.R., Moghaddam, M. and
Yazdani, N. 2014. Investigation of
different irrigation treatments on resin
yield, essential oil, morphological
characteristics and survival of Ferula
assa-foetida L. medicinal plant. Journal
of Iran Natural Resources, 68 (1): 25-34.
(In Persian)

30.Rapposelli, E., Melito, S., Barmina, G.G.,
Foddai, M., Azara, E. and Scarpa, G.M.
2015. Relationship between soil and
essential oil profiles in Salvia desoleana
populations: preliminary results. Natural
Product Communications, 10 (9): 1615-
1618.

31.Safaei, L., Sharifi Ashoorabadi, E. and
Afiuni, D. 2016. Study of effective
environmental factors on thyme quality
and quantity in field and habitat
conditions. Plant Ecophysiology, 29 (9):
195-203. (In Persian)

32.Safaeian, R., Azarnivand, H., Jafari, M.
and Azadi, S. 2007. The role of
environmental factors in sustainable
utilization strategy of Prangos ferulacea
rangelands based on edaphic and
topographical factors (Case study:
Prangos ferulacea Rangelands in North
of Fars province). Journal of Rangeland,
3 (2): 190-202. (In Persian)

33.Tahir, M., Khrshid, M., Khan, M.,
Abbasi, M. and Kazemi, M. 2010.
Lignite-Derived Humic Acid effect on
growth of wheat Plantsin different soils.
Pedosphere, 21 (1): 124-131.

34.Velichko, V., Tikhomirov, A., Ushakova,
S., Tikhomirova, N., Shihov, V. and
Tirranen, L. 2011. Production
characteristics of the "higher plants-soil-
likesubstrate" system as an element of the
bioregenerative  life  supportsystem.
Advances in Space Research, 9 p.

35.Yao, R, Yang, J., Gao, P., Zhang, J. and
Jin, W. 2013. Determining minimum data
set for soil quality assessment of typical

salt-affectedfarmland in the coastal

reclamation area. Soil & Tillage

Research, 128: 137-148.
36.Yazdanshenas, H., Jafari, M.,

Azarnivand, H. and Arzani, H. 2015.
Investigating productivity and utilization



e 29313 0L Al o (o1 louigind 5 Sdos yr (SBI3! byl 51

of Tragacanth gum on the basis of soil 2018. The composition, antibiofilm and

characteristics in Tiran and Kroun antimicrobial activities of essential oil of

rangelands  (Isfahan).  Journal  of Ferula assa-foetida  oleo-gum-resin.

rangeland, 9 (3): 207-221. (In Persian) Biocatalysis, Agricultural and
37.Zomorodian, K., Saharkhiz, J., Pakshir, Biotechnology, 14: 300-304.

K., Immeripour, Z. and Sadatsharifi, A.

I



Eco-phytochemical Journal of Medicinal Plants, 8t Year, Volume One, Spring 2020

Effect of edaphic conditions on phytochemical latex yield of bitter asafetida
(Ferula assa-foetida L.) medicinal plant in two natural habitats in Kerman
province

Amir Saadatfar'’, Samira Hossein Jafari?, Iraj Tavassolian®®
!Assistant Professor, Department of Medicinal Plant, Research and Technology Institute of Plant Production
(RTIPP), Shahid Bahonar University of Kerman, Kerman, Iran,
2Post-doctoral researcher, Faculty of Natural Resources and Desert Study, Yazd University, Yazd, Iran.
3Assistant Professor, Department of Horticulture, Faculty of Agriculture, Shahid Bahonar University of Kerman,
Kerman, Iran

Received: 2019-8-23; Accepted: 20120-5-16

Abstract

This study was performed in 2018 to investigate the effect of edaphic conditions on latex
yield of (Ferula assa-foetida L.) in two natural habitats of Kerman province located in elevation
of 2600 m. Soil and This plant samplings were done using completely randomized method.
After extraction of later essential oil by hydro-distillation method, and were analyzed by using
GC-MS. The results of T-test showed that moisture, silt, organic matter, phosphorous (p<0.01)
and nitrogen (p<0.05) parameters had a significant increase in Paseeb habitat but in Sardar
habitat other parameters including sand percentage, calcium carbonate and potassium were
significant (p<0.01). Total amount of latex and the essential oil content indicated a significant
increase and decrease in Paseeb habitat (66.86 gr and 6%) compared to Sardar habitat (56.37 gr
and 8%), respectively. The main compounds percentages such as (E)-1-propenyl sec butyl
disulfide (51.48%), a-Pinene (6.92%), B-Pinene (9.34%) and Cis-Ocimene (7.65%) in Sardar
region was more than Paseeb habitat (49.75%, 3.22%, 5.87% and 7.64%, respectively). Both
habitats had the most latex yield in 10 incisions. Based on the results, there was positive and
significant correlation between latex yield with the moisture, silt, organic matter, nitrogen and
phosphorous. There was a negative correlation between essential oil contents, sulfurous
compounds, a-Pinene, B-Pinene and Limonene with moisture but a positive correlation between
these parameters with lime amount (p<0.01). The results indicated that the difference in latex
yield, quantity and quality of essential oil can be due to edaphic conditions or genetic changes.
In order to maintain and sustainable use of this plant, harvesting is recommended during 10
stages of razor cutting.

Keywords: Edaphic factors, Essential oil quality, Ferula assa-foetida, Kerman, Latex yield.
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