DOI: http://dx.doi.org/10.22092/ijmapr.2014.9846

Q‘J._r'l J.EM K &_})‘b QLDL:; QLQJ:U”: J &Jj:‘l‘— ;J.G MLLDL»JJ
(VYAY) £0+—200 amio f o s Ve >

& 9 3 bl (Slowd Sy (Sl lio ow) g
alisee £ 5l Wi 48 Heracleum anisactis Boiss. & Hohen.

v . Y . e e Y
250 @.‘yJ}g&JP,Uw:)@.A‘* I s
MirZa@rifr-acir S5 AU coms 5528 a1 0 5 Wi Ol A G 5lutils o e sk 55— )
)ﬁé‘f}%buﬁbﬁ o ololzad ¥
);ﬁé\f,mgugﬁwyﬂﬁj\wu)g_r

VAT b2t ds b \YAY ob o ole C’)\.p\ F0b VYA ol e nmdly s )b

51elS ol owbas 2,158 Heracleum anisactis Boiss. & Hohen. (s lass) 458 S 1 5 50 (sl U1 addlae ol o

*.j\exiﬂﬁ &3)‘-23«\&3;{ d)ﬂ@? SFe YV 5 e VPee (e YN 833)\ aw ) 5 e 4J.°ﬁ\§ ;;;\‘:“““Jgéj’\‘;‘
powisb 4 Joame O Sy S5 5 (GC) 31 Sples S 58 slaalSians 51 bl s 5 plulis 6 o 6,8 il
2 a3 S5 SbeaS 5 o tage i plolis 0 usled 5o CuS5 VY 5 ulad 5o S5 Y s S esli) (GCIMS) s >
{IFA/Y 5 18V/Y J88/4) (Octyl acetate) olid JuS) (g e YYo 0 5 Y8 o YV e e Olelin)) o e sa S oo bl
g (LF/0 5 IY/A J¥/Y) (Hexyl isobutyrate) &) s, nl b5 5 (£0/8 5 I¥/0 J¥/V) (Octyl butyrate) &l s 5 o)
9 AVY/Y J£4/F) (Octyl acetate) olew) JxS) 6 20 ¥Y- o 5 Y80 YV e Olel)) 5o cwia bl S5 5d 5
azte i) S 5586 w8l Guilad 3,5 55 g (IF/Y 5 U¥/A JY/Y) (Hexyl butyrate) o) s b5 5 (V#/0

oS

el JSh oSl JosSe (eilud oS 5 Heracleum anisactis Boiss, & Hohen. :salS slao3ls

$olax) bS5l H. rechingeri , H. anisactis doudlo
O 6 855 V0 ol aka) el o o)) el Ll s sabe a8 L6 b LsaS
3 et s gl b dluas cuel$ H. anisactis Gy Sl b emlte ated med WS g g
I8 sbadle bl ws ble 31 ol glas, b TENC TGN NN SN IS ¥ IRV VL S 31 W
O 5 Jlasks (U el YO-N - - i) 4 sl Noosm o Coenl 51 al LS 4 aa g
Aol e S S S CL... 9 2 LS, Al S5 Al e
LS I8, b LSS U e Ohswa 3K i shols Umbelliferae o 5 5) Heracleum .o
b ole 3l oS ) asege 5 8 Jead .ol i o H. persicum o 4558 o 505 e 5 ol 6,5 V- 3l
whasle gl s sl ) ol el ) o) oS o5 eslizal syse Al plyea 5 I8 oL
655 B 5 S sl s 08 5 oliaw (olml3] ol s Gle s 5 )yl ( JSUT o)) 5o i
Js1— i) 5 &S a5 S 51 5 3 3, 5e Ok H. persicum iS50 ey ol 50 et ol 3 658 Ve S by

Slade o YU IAY L el sl s s AE/Y L H. gorganicum H. nephrophyllum J.ls o «,8 ¥



100

salizal 55 40 sloolins Clasin
GC 5JUT oKy Olasein

Thermo-UFM  Jue 58 Gl S5l S o&ans
Ph-5 4y s a4 e (Ultra Fast Model)
Culind 5 e des o/V Jab l8 o e Ve Jsboa
Sl 56 L ol sl mlan a5 s ol ey e o/
a5 YA B #e 5l e gl aal os ead s s
Y ;\,?6:5\“ axp A gles ol 58 cﬁsﬁ\g‘;\;dﬁ\“
L psals Jols 58 FID ¢35 51 slSal ol wids
abrise clas ‘@sz.adz;\.w » rjf}l.S /0 89,9 Hlid
aise &) > am s J\deﬁb a5 Y4 sl
.&:ﬁﬁ}u:\ﬁdﬁ\“s\e)a\’/v G

(GC-MS) o> i 5T ol&aus claiuie

4 Joaze Varian 3400 58 J\Jgjsh,;a@:.wa 5
AL Ga A e Satun Il . Cwu,b
e Ve Jsb ) DB-5 (e iy 0o SV fannl i
A oSl 56 Y culss 5 e e /Y0 Jsb s
K YO e 5 las o eslanad (o5, See - /Y0
L ;\jduu a5 YOO b Fe Ol > as ‘@Ja@\
Sl Ay 4iBy 5 o) 8wl as o ¥ i)l e e
oY sl sles g ol B le an s Y8 gy aliios
.,\gajfmhxa\ﬁ@;}b@)a YV.

- fjf}l'; A N ETSTRSICL N rxl-“’ b 58
A s WS Sl oSl ol e e Bl
B R NV L R FINY - VI S W pe
s S s Sl s, seamuyf. LY.

ol s s bS5 plulis

5 Wl bl glpasls S8 a bub ol
oleSe Ll 50 (CrrCos) S slag Sosde o5
O 4 s SieelS by ey oy bulid s
Shibomoto , (V44 -) Davies (Y440) Adams ale> )
LS5 e cbadb 5l elaal Lo (VAAY)
GC-MS s aluliS 55 355 50 Sl 5 5wl
W r\_?g\

i:ub»fu AKC J‘-L’."O\j;’\jlg*‘)u-iﬁ)b QLAL:§ QLE.:E;J MUALA}J

a8 ol S Leld s wae Jels 1, eSS
Ly o oYL AV/A i 5= L8 5 7¥A/S Jpsl-E
Sssa I8 Ll (Sefidkon et al., 2004) wlasls
SRl s B 5 Ol ks lS s olans] ]
Ji\.w 9 6d=a (G she ol g P Lg\.md,;sﬁjixg JgaUu
35 1) edne Ol 5 ] LS L oolsS el
5 oS g LS oo o I o Py 9 03 S
Spbe 2l i bl cel ol 8 S0 S
Doy 13e vian ol 5 blas 5 ool el ol oS D3>
r.ﬁ.w X e L;».,\.;JSCéJ 3 r.aL Lg».,\.;;SCJzB Ll e
563,505 1l (6 en samllan Sy ol e o]
Sl s Cl b e a1 U 885 o) ada,
58 seme ((\TFA (6 550) )by 5,8 o sl oy i
S s 8 15 561y 2l sal 5,5 5 H. persicum
Scheffer et al., ) s <S5 0F 5 bl ¥ &lbs
g ol G Ll ZFY/Y L ol g g S (1984
S50 W Awegy Lo sds il H. antasiaticum 5,8
oz oF 53 plass (oS3 T 4 wB S 5 s
<5 5 (Tkachenko & Zenkevich, 1993) ..} suu
50 Caboni iV S TAS L Ol Mg e - LsS) Lo
olelis,) 5 H. anisactis 4,5 5y 5 sgee i o
e YYe o o YN e s e Yo aan il
SR o 350 o) peled oS5 5w d)ﬂcv.-
olamil &S 6,8 ol Gl sbeaS 5 ool and) e S

o i )58 s el ol )

Leog; 9 olge
ol gl 3l s gsuTc»?

S olels,) sl H anisactis oL S 5 L
00 ppd A eﬁ-@ aible ;3 G e YYeo 5 YP.
D sk 5)3]@? oS s S ‘SJJC""’ VYA slasls &
ssba sdi s S peled 5 sas Sas Ezles) Ly,
gl (Clevenger) O b i s, 4 5 4l
4 andllas 500 el ) f«;/\‘ Sed Hokile e 4 LA
olad o905 a5 ey s S il cell ¥ e
RV RT3 SHARCNA “SRE SESRV S| W ! )
Iy 53 o5 ases 5o 6l gl by ws 5 wlsl
NERTREVS



cilis ¢l ;) wi> > Heracleum anisactis Boiss. & Hohen. 8y 5 5y (uill (los oS 5 lavslio (oo 1oy

SYFee Ve Olels)) s e s S o ol S
Ol oe ) (LFA/Y 5 LEN/Y JEF/A) e XY
s (Lo/f 5 J¥/0  J¥/V) (Octyl butyrate)
5 ZY/A JY/Y) (Hexyl isobutyrate) ol s s 5l Js 55
Sl s ot it bwlad CoS 5 50 s 3 (LF/0
(Octyl acetate) el JuxS) (6 ze YY oo 5 YFe o (YN
Hexyl ) &) s hSs 5 (VE/0 5 INY/Y J88/F)
glis,l Ll 31 L aS s (187 5 70/A J0/Y) (butyrate
ol ok e o S o» e bS5 ol aos
A OB-E 5 Jalean (o o Sleys addl cwlasly

lasl, el tL;s)\ ol ! L (E-caryophylene)

5o Hoanisactis 8, uslad a3l a8 sl gl @\.:3

BUNAYARUS SN LRI 4B IRVAVA VSV AR Q"3
&\Jﬁ)\ 0 ok el ezl o AN gz VY &L&J)\
0 9 IN/Y e YE &\Jﬁ)\ JNF e YNe
saalie &S Hobolaa g AV/A gz VYo &L&?)\
el Bl Gl B slal ol gl Gl L s
Yoo ) sbadsas 3 5d s S el GlacS 5 as o
0% ISP S0 U GIVIRUN UM RTSRICIN US|
5 S ol 748 5l i S s plelis LS5 YY L
R &\.&3)\ U DY SR W /LY N o
a Lﬁf w.}\.w\ ,_5\::&,\35; Ao yd @j\ﬂg AR e

gl aw 3 Heracleum anisactis oLS <y Gl gl gl 5 -\ Jsa

ol .\..é)‘: sl .s..aj‘a sl .s..a,f Ry 5 U s
o YVeo gl S YFeo gl e Yoo gl sk
/% /Y /X 49\ myrcene \
</ /Y -/ Ve octanal \
/N /X </A Yoy hexyl acetate s
</ /N /4 Ve YA limonene f
/A -/0 /Y \RAA Z-B-ocimene 0
/8 N /N V- 0¥ E-B-ocimene 4
</ \/Y V/4 \oVf octanol \
v/y Y/A £/0 \\OY hexyl isobutyrate A
\/¥Y \7A YV VN ¥ hexyl butyrate 4
$¢/4 SV/¥ £4/¥ \YAY octyl acetate \-
Y/N Y/Y /0 \YYO hexyl 2-methyl butyrate W
/s ./ -/ \YYY hexyl isovalerate \Y
\/¥ \/Y \/$ \YPY octyl isobutyrate Y
\/Y /A Vas \WAA B-bourbonene \F
as /0 /4 \FAY hexyl hexanoate \0
v/v £/0 o/f YAV octyl butyrate \$
¥/A /¥ /0 VY- E-caryophylene WV
v/¢ Y/0 /¥ VFYY octyl 2-methyl butyrate YA
v/ \/Y -/A VFAD germacrene D 4
¥/A \/0 \/ \I\RE4 B-bisabolene A&




1oy £ ooyles ¥ Ol lans 5 oosls OLALS Sliiss aslialess
gl aw ;5 Heracleum anisactis oS Ld el gl S 5 =Y Jsux
P WA W= bl s bl s MY 5 U s
o YVeo gl S YFee gl Fa¥Yeo gl sk
«/A /A </ 44\ myrcene \
/N /A /Y Yoo octanal \
v/ N /A /X VYA limonene ¥
Y/ -/A -/0 \RAA Z-B-ocimene 0
«/A /Y </\ ARYAM E-B-ocimene b4
/A -/4 /A \ V¥ octanol Y
A </ </¥ WYO camphor A
./ /Y \/¥ \\OY hexyl isobutyrate \e
o/Y O/A g/Y \\4¥ hexyl butyrate N
£4/¥ vY/¥ VE/0 \YAY octyl acetate \Y
/¥ -/ - /Y \YYO hexyl 2-methyl butyrate Y
v/A £/ o/f \YEY octyl isobutyrate V¥
\/ ¥ -/Y -/ \WAA B-Bourbonene \0
£/ f/¥ \/e \YAY hexyl hexanoate \#
£/v \PA \/Y YAV octyl butyrate Y
/A -/ \/# VEVY decanol acetate A
e /4 /Y \PY. E-caryophylene 4
Y/ Y/Y Y/A VEYY octyl 2-methyl butyrate \&
4% /A </ VFAD germacrene D A
./ /¥ /X \O-§ B-bisabolene Yy
2 oelel saeS 5 (Iscan et al., 2004) b . JoSas (IT 7]

Jssl 5 a8 8 515 s 5,50 Hopersicum e o s
5 (Sefidkon et al., 2004) 55 Lule) S5 oY
ZY4/f4 L ol JS) 5 H. rechingeri oS ol
5> (Habibi et al., 2010) c.ls |, aoys oY
as o) Hoogorganicum £5,8 5550 55 &S oo
ol Je8) oS 5 (Mirza & Najafpour Navaei, 2012)
21 aesn NGy g sl ) il ) B
ot bS5 obe S oSy a0
bz Heracleum > 5l &5 L= sl
s H. rechingeri H. persicum H. pastinacifolium
2> olis (Firuzi et al., 2010) H. transcaucasicum
5 5 s 5 YO g5l il 5 dOY/F i e &S
NORY SRVST - | RN 35 FUIY/A & WA RRENOWON| BPRYA & VA

oS 3j. 5 oM 3 2z ghedt oS5 Al
0 ol LSl wo s &8sl o Las Heracleum anisactis
b Olsndss) S0 s ol Dhy s 50
Lol ol od 5o S s eas r.S tb'zs)\ ol
25 Sl S5 il B gl eals
bl &S sl gl @\.:3 PSR C &I WS S 5
S 15 ol ol eold slacaS 5 ao s o YL s
NE2AA KRNI FAREN A T tu:)\).s V3 PURPRPVINI
PRSI IPYAVII VAN 77 VA RVAAER VST IR WP
ol o 5 TAN/Y 5 TARIY TAYIN e sa S
H. crenatifolium Boiss. x5 4w claese
ol J8) H. platytaenium 5 H. sphondylium
L bowlad cuSs IV/E 5 TAV/S JAYY o s



cilis ¢l ;) wi> > Heracleum anisactis Boiss. & Hohen. 8y 5 5y (uill (los oS 5 lavslio (oo nod

essential oils from four Heracleum species. Food
Chemistry, 122(1): 117-122.

- Habibi, Z., Eshaghi, R., Mohammadi, M. and Y oussfi,
M., 2010. Chemical composition and antibacterial
activity of essential oil of Heracleum rechingeri
Manden from Iran. Natural Product Research,
24(11): 1013-1017.

- Iscan, G., Ozek, T., Ozek, G., Duran, A. and Baser,
K.H.C., 2004. Essential oils of three species of
Heracleum. Anticandidal activity. Chemistry of
Natural Compounds, 40(6): 544-547.

- John, A.J, Karunakaran, V.P., George, V. and
Sethuraman, M.G., 2007. Chemical composition of
leaf and fruit oils of Heracleum candolleanum. The
Journal of Essential Oil Research, 19(4): 358-359.

- Mirza, M. and Nagafpour Navaei, M., 2012.
Comparative study of the essential oils of
Heracleum gorganicum fruit in different atitiudes.
Iranian Journal of Medicina and Aromatic Plants,
28(2): 324-329.

- Ozek, T., Ozek, G., Baser, K.H.C. and Duran, A.,
2005. Comparison of the essential oils of three
endemic Turkish Heracleum species obtained by
different isolation techniques. Journal of Essential
Oil Research, 17(6): 605-610.

- Ozek, T., Demirci, B. and Baser, K.H.C., 2002.
Comparative study of the essential oils of
Heracleum sphondylium ssp. Ternatum obtained by
micro-and hydro-distillation methods. Chemistry of
Natural Compounds, 38(1): 48-50.

- Scheffer, J.J., Hiltunen, R., Aynehchi, Y., Schantz,
M.V. and Svendsen, A.B., 1984. Composition of
essential oil of Heracleum persicum fruits. Planta
Medica, 50(1): 56-60.

- Sefidkon, F., Dabiri, M. and Mohammad, N., 2004.
Analysis of the oil of Heracleum persicum L. (seeds
and stems). Journal of Essential Oil Research, 16(4):
296-298.

- Shibomoto, T., 1987. Retention indices in essentia oil
analysis: 259-274. In; Sandra, P. and Bicchi, C.,
(Eds.). Capillary Gas Chromatography in Essential
Oil Analysis. Alfred Heuthig Verlag, New York,
435p.

- Tkachenko, K.G. and Zenkevich, I1.G., 1993. The
essential oil of the flowers of Heracleum antasiat
Manden. grown in Russia. Journal of Essentia Oil
Research, 5(2): 227-228.

Ji.l: R ES R A La,S ) s 2l
5,50 H. sphondylium ssp. ternatum sl cbeoS 5
0,5 4w Lulul (Ozek et al., 2002) s S 15 o)
P H. platytaenium H.
5 <3S 15 s 3,5 455 L3 H. sphondylium
Ozek €t ) 35 JolS) 5 Sl 8 gl ol oS 5
H. candolleanum LS o, Ll s (@l 2005
aons YL VY sl L) s (V) eed
.John et al., 2007) was e Jolo 1) oo eSS
S5 doss L WS sl ol 8 G ol s
ol Olid J) andllae 3550 65 50 5 S s Ll
8 aline ams cpl cadoas sl plis)) Ll Bl L aS

crenatifolium

TEN ROV AV EECSI VP O X PO B PL S
e 208 5586 H.anisactis oLS bl o5l

& Sl
5w oblS Gl i pime el )
Ol awnie prime (Vstn 5 (24 OV o
w2ls s bl Gl Sl S a8 e 5 i

.)j,‘.uda @\3)1\5 s.,\:v))ﬁp\‘

soliiwl 090 9l

oBdls oyl (psler W) )ls LS ATER g s S5 -
o AYY )L o)L

Ko b olylazl gl oblS leel Ko 3 ATVO oy (ol ke —

Amao VY- “')\J@ ‘Jé\.u

- Adams, R.P., 1995. Identification of Essentia Oil
Components by Gas Chromatography and Mass
Spectroscopy. Allured Publishing Crop, Carol
Stream, USA, 469p.

- Davies, N.W., 1990. Gas chromatographic retention
indices of monoterpenes and sesguiterpenes on
methyl silicone and Carbowax 20M phases. Journal
of Chromatography A, 503: 1-24.

- Firuzi, O., Asadollahi, M., Gholami, M. and Javidnia,
K., 2010. Composition and biologica activities of



655 Iranian Journa of Medicina and Aromatic Plants, Vol. 30, No. 4, 2014

A compar ative study of the essential oils of
Heracleum anisactis Boiss. & Hohen. at different altitiudes

M. Mirza®, M. Najafpour Navaei? and Z. Behrad?

1*- Corresponding author, Research Institute of Forest and Rangelands, Tehran, Iran, E-mail: Mirza@rifr-ac.ir
2- Research Institute of Forest and Rangelands, Tehran, Iran

Received: July 2012 Revised: May 2013 Accepted: June 2013

Abstract

In this study, the analysis of seed and leaf essential oil of Heracleum anisactis Boiss. & Hohen.,
as an endemic species, was reported. The plant parts of H. anisactis were collected from Dizin
Mountain at three atitudes of 2100, 2600 and 3200 m. The essential oils were obtained by
hydrodigtillation and analyzed by GC and GC-MS. Twenty and twenty-two components were
identified in the leaf and seed essentia oil, respectively. According to the results, the main
constituents of leaf oil were octyl acetate (66/9%, 67.4% and 69.3%), octyl butyrate
(3.7%, 3.5% and 5.6%) and hexy! isobutyrate (3.3%, 3.8%, 4.5%), at altitudes of 2100 m, 2600
m, and 3200m, respectively. In the seed ail, octyl acetate (69.4%, 72.4% and 76.5%) and hexyl
butyrate (3.2%, 4.8%, 6.2%) were identified as the mail congtituents at atitudes of 2100, 2600
and 3200m, respectively.

Key words. Heracleum anisactis Boiss. & Hohen., essential oil composition, hexyl butyrate,
octyl acetate.



