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Abstract

Achillea vermicularis Trin., belonging to Astraceae family, is distributed at North and North-
West Iran. It is used for treatment of arthritis infusion of the leaves, gastritis, asthma, and
diseases of the liver in traditional medicine. In this study, for the first time, the seeds of A.
vermicularis was collected from West Azarbayjan and cultivated in the field of Alborz research
station, Kargj, Iran. In order to comparing the essential oil content and compasition, flowering
shoots and individual plant parts (flowers, leaves and stems) were collected in full flowering
stage. The plant materials were dried at shade and their essential oils were obtained by hydro-
distillation. The oils were analyzed by gas chromatography (GC) and gas chromatography/mass
spectrometry (GC/Mass). The highest oil yields (w/w of dry weight) were obtained from
flowers (0.53%) and leaves (0.52%) and the lowest oil yield was obtained from stems (0.24%).
The oil yield of total aeria parts was 0.43%. According to these results, the distillation of al
aeria partsis more suitable in comparison with oil extraction from the flowers that is common
for other Achillea species, resulting in wasting a lot of essentia oils in the leaves and stems.
Twenty-nine compounds were identified in the essential oils, of which 1,8-cineol, camphor and
piperitone were found in all essential oils in significant quantities. The content of camphor
varied from 4.1% in stem oil to 19.2% in flower oil. Minimum and maximum content of 1,8-
cineol was found in the stem oil (3.3%) and flower oil (23.3%), respectively. The minimum
content of piperitone (4.9%) was obtained in stem oil and aeria parts oil was rich in piperitone
(26.4%). There were special differences among the essential oils of plant parts. The presence of
special compounds such as heptadecane (31.1%) and hexadecanal (18.6%) and n-henei cosine
(4.5%) and n-octadecane only in stem ail (3.1%), germacrene D in aeria parts oil (13.6%), were
other differences.

Keywords:. Achillea vermicularis Trin., essential oils, 1,8-cineol, piperitone, camphor.



")‘J.L‘ JLA.O 9 Q;r‘_g)li QL&L_; QL‘M"_“ J wf.b_}_'};—ualﬁ MLZ#LO_}J
(VWAF) YEY_VOY amio O o kel ¥ Wl

Blo (1 g (5 il oS Ll S 5 dwlio 9 ol (! Sl
(Achilleavermicularis Trin.) Jbuagss Ol ok Il 4L w g

&,c;u Lo rdileu‘t.i o s S a4l P s 03153 5050 Olsl I ae
Ol 3 sty Ml 13T oBitils w18 (g pmtils o J e iy 55 =)
mahmodzadehosseini @gmail.com : s 5 S Cs
Ol 0l (8308 s 5 Gsel iz sl 528 wle 5 b S Sl 3o eolind Y
Ol Ol si\eS s s s el Ol gl o 58 Elrs b IR Sliig des 5o kel =¥

Ol o3 aaly ol a3 ol&tils carly pske suSasls lsland —F

VWAY (658 b WAY L3 olg ool b VWA g 1ls e

TS

&l oS oyl 03 Sp3 o)) ) e b s el Asteracese o5l 515 51 Achillea vermicularis Trin. e Pl Gl S ol sk
sl b sl Sl i el 53 38 on )3 asliznal 3550 60 S len flsl 5 ol e 2l e 0T Joe oo slen Sl
TS Ol g 5o 8l 5l Olados oS! i ae 50 3 5 0 dwT@’. @}o\eq\uﬂ Ol 51 Slin 58 0lyoke s 5
jl&Jawl,\Kburws\m\g_;a,.sjb;sw‘m,w)j”lzw..\*zw”;sélfjuk}i@o\;,a;aM;A@M\,
53 53,8 Szs s gl 55 S I (28 2l 5l 53 oS (soslpam 3l o dime S 50m (Bl 5 S J8) ol (65!
S5 5as 558 5 (GO) IS5k S 5 sbaolGians 3l salisal b Jolo sla il o ool QI s 255 4 (58 il
53 (S 35 4 Cand WIW) il 033 ¢ i i S 13 (4S5 (A5 4 525 5,50 (GCIMS) o2 iwiih 4 Joze
b 2 T /FY 5 S as s IS sl ea3l el ey (14 /YF) L) ol 033l o 1S 5 (£2/0Y) S 5 5 (14 /0F)
P 02y J_ig slax S 28l ) ol Glaplil ple Gl s Sl S ool < 85l oS sl cu ol
Wt AN a8 as plelis sl 5o oS5 Y slasy o sl S 03 5m g bl (o0b) Slade pols us a4 e (o
S sl s (YY/Y) o1 loie cp i 5 8w Guilad Lo (0F/F) JstimmAd) Jlie o 2aS 3 iie IS aslis o Ll
INE/Y) g sldie o ghls S8 as s Guslad 5 (1F/4) st e e o 1S ol @l uilad (uioman o sanline
NS Gk IYV/N Jse LacS 5 (5 5 i i ods didies laeliil il oo glo s oo sls (rizman
S50 3 S as s bl 53D g Sk IAY/8 sl bl s dai oSN UY/Y 5 )5, can 1F/0 J sl e
g Slen S oloske sy s slaplul Lulul s sl

52\S (G 55 e Jstie—AN (uilul Achillea vermicularisi Trin. ;oS b5l



e GBS i 5 plalis )

Demirci et al., :Ardestani & Y azdanparast, 2007)
.(2009

sl (i S S s i plsley ull
Cerng et ) s5i 0 fSis b S 55 0554 5 sl S,
SbS 5 S Lulel (Motl et al., 1990 «al., 1983
Ll s Seers 5 s Sbas Sl Shea S olsle,
.(Kianpour et al., 2011)

A vermicularis 8 5 S, bl glest seS 5
o Sosn i g 5 oKty, Kl eas d)ﬂc«’:
Lo NY S 5 1/ B ld a3l ol a8 813
5alie olis b JstiamAd 5 pielS cbns Lyl S
oamed lery Sy S sl saee oS
S ol 53 A Sl 4 i\ — oY — e b il 5
Jamand & ) culoas il S 8 ull 5370 Hlude 4
.(Rezaee, 2003

2 0lal 55 oy 8585 A bl (6 Ko v s
ORI I O B SR RSO WSSVt RS
s (IYQ) Jstw—AN ey 55 A vermicularis
Rustaiyan et al., ) cwlas 3,158 (AFY) sl
DB o 2o50 iy digad G Gt cpl L2 (1997
el a8

53 (A filipendula) ) > ol sl s sl IS el
o) il 5o ilites o &y a5 oS 208 W
Ity (FY=FY) LSU L e ghls sicas 55 by
Slowl iss s UF/N=F/A) JsmmAd (/¥/4-3/1)
a5 el a3l Sl e cilos s (ZA)
Mosayebi et al., 2008) culss s 7+ /OF 55 oKy s,
ollas slaas S5l ol ol slac S5
4SS Jgiw—AN S5 aS e J53, 9 0 Jstw—Al)
PP\ PP P FPEI I JUAW RS VR JNW PH SR SV
.(Santos & Rao, 2000) »,s

SO S S PORIK SRR S TN RTCEC St S PR
D8aSud 5 5 lime IS 5 gms 3 5528 a5 )l
Lim Ly cpl D3 5 b L5 LpaS 5 sl oS

vYY

dodio

5 deel mman 5 olam 5 250 b el 5wty
Ly oot B ) lateay LS, plaws o x 2
Sl 03,50 0 8 pladl Gl wiy b e ples
Seslinl 5 ol Jo &S gooba (AVVY (SB 5)
5 i) el Ol s cedd 4 gl LS
©lp oo Ll slagly 51 Gl LOWYAY ol \Sea
5 Kag ead Juse gob LIS 4 bl gl
ol 03 sl e ool LIS G oae b b e sl
Gobslaz calye 51 pals oS LAY (el L)
Srie amlr Cle Gl a8 s
OYAY (Gl ) K g0 O gas

Sb i oo 5 S (Achillea) olysbes: i
53 O0FAY (ol i) ol (Asteraceae) S ool gls
ssba psls oS il 5 (olasl 48 V) 6,814 ol
olsles (Rechinger, 1963) s,2 .o cél g0
g LU alS (Achillea vermicularis) gl ,S
Fosbb 5 i a4 bl s wolingl (2SS
s s cuiges) glaole s ol 8 5 o] K555
s ol oA el 5 ol il Slesl el
OYAY ol ke AYVO (ol g8) ol o GIbI

355 olobes olaea mw Hsba olal b oS Gl
sbbn 5 ol sl Gl s sss e sl
Sllas 2l a8 o 5 eslirad 5,0 oL SL
5) el ol e o gh) 2 1 ool oledlas ol 5
Wloals 5l (G 5525 5 e o el YF
o) .(Okunrobo et al., 2009 «Gomez et al., 1999)
S ol by 53 SIS alea sl GeaS 5 Jala oS
oS e 5 S, 8 ol ol 5lsn clacaans o
Wos S My e (Sihisd sl s e ol
.(Wollenweber et al., 1987 :Saeidnia et al., 2009)
ol Gl oS o °>J5r> ol e b
glsl s f"“"T w8yl e TP o
ol a3 e I el sy a8 sl



VYo

Al el o5l 2sle el 4 ilelar
A dee 90 03 ld a5l iy See SO e Grimen
Jane SIS 5ly 8 58 ol8ns 4 5 a2 b5 oy S
b bypp o gddb s G s pedd 4
S emon sk Gkl s asrse eSS
oSy plls ol o el cun (Llola)
Golsb sl wnl 51 eslawdd b slel 2 s 5 5m 5
s o~ sbab ., (Retention Index)
SIS 5l S 58 oKins 5 pmelS £lulS slaslgiay
SLeeSy bl el 5 o mecib 4 o

SR IEPINH

o3zl 35 50 selKins Olasin
Thermo s o G581 S5k S 58 GC o
w8 e Lo, DB-5 g s s UFM o
b Y culis e dee /) BB i Ve Jsb s
BB G S N P P WA ™
Sl Lol S sl am s YAO B £ Sl e ol
Glos )3 B3 Y Sode 4 B S 5 4BSS 5 4o A gleo
a5 YA- sls LFID 5L ST o5 s ol g
s> 55 gl e /0 5Lad b e Jals 550l 8 sl

J_y\”’ﬂ\d&.ﬂwuj

Yo Jae olols Bl S5l S 58 :GCIMS s&s
Jsb 4 DB-5 gy b oo miwih 4 oas Joae
Sl 36 aY culbhs 5 e e /Y0 kB e Y-
Srotaly 238 13 wliud s)5e 5 S +/YO
sl Lol L J\Jfo.;}\.ﬂ a0 YV b g 5l gl -
GoF abais C)J\Jp- Az )0 Dg ABS8Y  H3 A0 Y
Ya. ¥ adl s Ol > as s :\Jfg’sh 4,5 YA-
197898 ook b psada 58 as oy 5l 8 e an s
Sl 5ley s S 15 solatd 3550 el 38 olyea
5 s 0o Ve palise 550 sl KL,
.aﬁf~—\‘“a~ )‘LS‘J" 83 9dowe

0 osled FY o ol eme 5 os)ls (LS Slades aslialego

Slons cwenl 31 (el I ))) oS o5 olse
Sl S ook Hd bl Gdes cpl 5ol Ll e5
a5 3 5 ead Goslpar Ol Gl
S olegd o @l 5l Olides oy i
CutS a8 @"‘f 5 LUK Oladss an e 4 Aty
oslel S 5 S anslie 5 e bl e a2
S e w IS was cunS S s olske g 48 )
ols 3 (e spon) ol Bl 5 S S oimas

RO S PSP RO N )

Leog; g olgo
ol gl paal 5 03 8 Sas ‘JJ}TC‘-’?

Sl gliis as)50 0 SleasS ololey Lk
dio 4 dtly £S5 ol gl 5o @l 5 Olidew
o glsn ol 5 aas csS 5a8 @l s b S Slidios
3l ) s s oslaen slacuiguasl Bl 5
BB 5 e 5w e &y ) 4 5 a aaliE LS IS
i S Pl Sae 4 ale 5o base .,\,:MAEL,
70 51 S 4 gl Cush, 5 eas Kas b was sl Ll
ol 0 ws p Llg Cusb) aoss em Sl e
e a5 0dd 555 3 4 01 ) o8 0 ke og S il
23 8 555 sl am o 00 o5l s el YF

Lelsl 51 S s 8 wsla e 5l S wiled
Baws bug ol b Jhi gy, 4 wllas o) p0n
233 5w el Cele ¥ S 4 2 S - b (lass
033 e n Zushy Aoy B8 B s Ll
5 S dels & i Sz

ol slecas 5 ol 5 golule
sl oS gl 5 ililas sk
8 S5k S 5 (GO) B 3l Sy S ol&ens

2 03zl (GCIMS) o 2 gt 4 Joase
GC oKins 4 Lol a5l s Seo /Y Sl
o ool s St S 5 aoss 5 Al G



e GBS i 5 plalis )

o JS 50 YL 8 5 S el a3l ssa e
RGO IR I IR SO R W O AR RV 4

\At4

catS Glean 58 ook g s glaslul uslid o3k
AL:-B)\.A Y h;um o a.hjjT \ J}J\:- BERREW

Achillea vermicularis Ciliswe sbalas) (uilal o550 - Joae

053 4 s il 0331, o=l 03 (@) Szs oS 1 S ol 3,
() Ses gn
. /oY /Y YA/YF S )
. /oY A YV/VY K Y
IYE N £\ /Y i Y
/Y /X F5/0 S sl r

Jsadss=Z (I¥/0) st AANV) 5050
(LX/N) LsaalS (X/0) ol5sS sa-n (1F/4) ol
cn) omolad o YY) BSlSkn 5 (1Y/Y) Jstie—AN
ool saims JSis lia) b ks g sdes SCS 5 kgl

Kt o sanlin ¥ Joas 5 Ll

on S S ololey il glaslil Gusll eal
(L /0Y) & sl o3l el oy 74 /0Y b 74 /YF
5 /%) S8 asle o IS 51 YL (Le/07) 8 s
ol aslie sy o) 5 xS (Z/YF) sl bl assl
a8 00 Sau 2 0L sl sl &S G 0l ) Jols
5 Lo, samaples it SOlides b s plxil sas
W K S, el el el Scals
2 oy, Kl eas oslpes A vermicularis
s 0 LS Lo /NN 5 LR G (S g
235 ol Gdss o J(Jaimand & Rezaee, 2003)
odt IR ol s ol L IS 5 S il
PRuss 50 53 S 3 s ey s Sl
Joslad sl A V0 5 e S el easly
.(Jaimand & Rezaee, 2003) cwlos

oz s splil aes ulll s S5 YA
S5 VA slaws e L1 Y Jgam o S an gLl
OS5I 78/ 8 as s S wale e bl s
silS WIYE/E) gt iols e JSets |, el
(AY) JsteamAd 5 (AY/9) D 5 St > (V4/Y)
el ety il ale e ol ssae clbaS 5
N ge sdalin ¥ Joda o juiled ol saias |5

S oo plelie LI Lol s S5 Y sl
s ol S L uale S 5l 7A8/Y
NVANZZS IS VA L VA o BN PNy MR VAR 7/ 9
e s (F/2) Jb¥oiig s (8/8) cpamasl—B-Z
Sl e g 8 Lulel Lol slaeaS s (0r/4)
N ge sdalin ¥ Joda o Suiled ol saias |5

Sas gl S, ull 5o 58 S5\ slaws
Jstemw—AN b @ JSas 1, Lulld 851 7av/0
B-Z (JNO/V) 528 (LYY/V) s (LYN/V)
(LX/38) =00 L2/ ) IN=F— w5 (AV/N) paunns)
sdes GBS 5 g ol bl o (AF/F) Sl
Vodssar o puled Gpl saims S il e sy
Xl o sanlin

7AY &S as glels sle julel 5 oS5 VY sluw
NN Sslian aisls e Sas |, Luilad S )



VYV 0 osled FY o ol eme 5 os)ls (LS Slades aslialego
Achillea vermicularis Ciliwe laalal wlul 53 352 50 (S 5 anglio =Y Joax
Sttt s S5 el 3,
sl S 5 S sl sk
A o/- \/A - YA a-pinene \
-/A /4 Y/$ - 10- camphene Y
-/f Y/0 Y/4 -/ avy¥ sabinene Y
-/¥ Y/ \/$ - 44y myrcene ¥
_ ¥ ¥ - Vong o-terpinene ~
- - /Y /Y - ARAA p-cymene 4
_ _ /X - Ve B-phellandrene v
Y/v Y\/V Y/YY LYAY \ oYY 1,8-cineole A
\/Y v/ £/ Y/ AR Z-B-ocimene 4
\/0 \/V \/0 A% \-2Y y-terpinene \e
-/¥ \/Y N/ </A \o-f¥ artemisia ketone AR
\/- o/ £/ /0 ARAE terpinolene Y
¥/\ \O/Y \V/A VA/Y VA camphor VY
Y/ /. ¥/a V/¥ YAVa terpinene-4-ol A
_ /A \VA v/Y 114 a-terpineol \O
A/ v/~ /- -/\ \Y-v verbenone \F
- - £/ o/~ AAAR! trans carveol AN
- - Y/ f/- \YY. trans cherysanthenylacetat VA
f/4 YY/V Y¥/¢ Ye/¥ \YOY piperitone AR
Y/\ Y/% -/A Y/ Y4 bornyl acetate Y-
/Y - A \Y/# VFVA germacrene D AR
v/ £/ - £/ \OA- spathulenal vy
Y/- - - - \OAO caryophelleneoxid Yy
v/¥ - - Y/ 1040 viridiflorol vy
YA/ - - S V.Y n-heptadecane Yo
- ¥/ - %/ \V¥4 o-bisabolol oxid A \Lg
Y/ - - - VA Y n-octadecane v
AV - - s VAA- hexadecanol YA
o/¥ - - s YA-Y n-heneicosane T4
/- av/0 %/Y SRVA e

T/ o0 51 gaS= S5



e S e lie 5 ollis ‘C\Jéa.ﬂ\

L 558 U8 Lozl o isie Su 05t
ol e G Cwl CioH160 bt Jse
Cwlin saS s el des sl b ull) s
S D e asls 55y L 5D usilp iul 55 &)pon
Las sl i oS sl 515 5508 15 L 005 s 2
J  Andropogon , Cymbopogon (Mentha)
Sl adsl eole glaea gan o 5l cwl Gllas
bolse g e eslinal g Jpes 5 Jome cle
o5 Gk 8 Lam (Sl 55 g sle e
slosysl b el 5o gt S asd e 8l 5
Boland et al., ) s5i e solizal b als 5 b
ol 53 g ol pas 5L sl g e 51 (1991
5 Cldy p ‘p-"j sLolan (e @) 5 S5l
s g ookl o e st OIS
calizes lgelusl ol s fsn e Llade 4wl
@l G osie sa ) IS8 s Gl sS ool
L omiled 5o o5t Ol e G 0l 51 Sl
ol o S8 o ,w IS5l 6}5&\“‘ s ol o0

5] ey olS

VYA

o ol ilal a3l e izman
sdis il S 7 /0Y &y, 4w s 5 (A filipendula)
ol 0351 U alie 45 (Mosayebi et al., 2008) s,
o 325 ) 03 s 2 2550 655

O O RV W T S VS P S SO o
b Olidos b 58 gaisw opl 5> Achillea vermicularis
ol,8ea 5 Rustaiyan .5 s ege sl 5 bogles
Jels A vermicularis bl &S s S 55058 (V44Y)
2528 5 (V) Jsitm AN Glacy 553 (ol Jlade
SAL gt sy Wsad 5 Ged cnl Do .ol (YY)
5 osalS S Way S I8 3’\*—"’ Ol 2y
B bl same slacaS5 5l 4l ki b JsznAd)
—etem bl il ied Lo sy iy Hge S s
0 Sais & 5 S kel 53 VA s 4 JimV—gh-Y
Jaimand & Rezaee, ) culawsls 55m 5 & Luslal s
Sl 5 Sy Sl 53 sl oS5 w2l (2003
S5 Pl apmy ead caS W Gl
o obe JSas 1, S s 8 wsle Lol ZPY b a
Sdpe 5l Szed sdas S5 oy M3 slea)l S
e b a8y,

- 30

- 25

- 20

- 15

- 10

s

' ; — ; N oo
il Js L AR yu JS
g

Achillea vermicularis «lu 5 Sy (JS LIS a3 li  uslul S5 5t g oS 5 lade anglio -\ K2



vYAa

Moteki et al., ) asS o p&alsl Ll s s 1, oo
.(2002

ol Sl 53 oS5 ol e i ¥ IS8 s
£:55La 55 e oo Achillea vermicularis caliss
LR S R W I R PS5 I { IRV VRt
e ol Jota—AN Gl eas S5 Slos Gl
R e K A N P I
.C,v.ﬂ\ @L....bjs Q\).}\.&ﬁ

0 osled FY o ol eme 5 o)l (LS Slades aslialego

Soil s S JadB L Jae-Al

2 &S aile CioHs0 ol Jsap b Slog 5]
RRYPPRCH PRI T RPLTORIX S P W BN
23 e s S S5 el (Sefidkon et al., 2007)
W > 5 odS Seieds 5 Cwnlaa piplas 5ol
S5 ol JsJBl (Gilles et al.,, 2010) ¢
Santos & Rao, ) <.l nonpurulent <o) g st
St 0ddle e 4 S Ls Jyte—AN (2000
ol e e cizan a3 (2] 350 5 Ol

0

Al J8

Ly B 4slE e 8

Achillea vermicularis aslu 5 Sy (JS LIS a3 li w uslul S5 JstiwAN oS 5 lade anylie Y IS8

s> Achillea vermicularis s glaplul uslel s
Ol n it Geios al Sl ol s 3 s
JS 3V S oslal s ol 1 bl s saalS
S5s) Candy oS cpl 31 LIS s e u
1S ol on o ol S 4 A b IS b
olnbes axle Gl Gbolal sl ax 3 -
2ol S s el 5l ks
i S 5l Sl s sl pbosls
Sl 6t golasl 4o o] SIS
5528 5 o5t le cpite 00s) Cwd sl -
2y o5 SIS A s w5l g S il

Jse 2 bl 5o Jbgssl o st K o5alS

sz 025551l olsisa 508 el CroH1E0 bt
dae cms 5o CIB gaie plsiea 5 G 2Ll Lo o
S b, Ol o S5 lasS Sisas 5 280
il ol i mlio 5 ) 500lS 5l riznan 355 00
ileoslo (ol o3l (sl ke GBS SanY
5 LS, LSaad LI by e e o
ol SOYVO (o\Sas 5 15 0e) 550 0 ealina] LSY
Al eaiS gsteas eole plyea Hls)ls mlio 5o el
:Awang, 1998) »58 oo oslitul 1o Sl (Ko sm 51
os0elS e anlis ¥ IS s L(Ernest & Pittler, 2000



e S e lie 5 ollis ‘C\Jéa.ﬂ\

vo-

43l B

SR

Achillea vermicularis alu 5 S 5 (JS SIS w3 li pu uilul L3 5008 oS 5 lade anylie —¥ IS8

SBLS AYAY g SIS 5 o (Gl ol e s el o -
Y- o) e 5 posls LS Slad .ol S ol ks
YAV-OYY

OGN by o 5 02l 53 (S sl ATV o (B -
PO VOO - K JUON S Ve I PV I gt

Slidios du o Shlasl (00 Al ol 556 AYVO o (g -

o3iS @"f 5 b S

K olylasl ol ) ol leb Kin 3 AYAY ol ik —
Ao PV ol g olae

b Gleslel AYVO L igdanl 5 O (Sade op e -
hze hlan) sl (aS 5 S alele gl
Amio Y0 ‘C“lf,ujf\:? Ol

- Ardestani, A. and Y azdanparast, R., 2007. Antioxidant
and free radical scavenging potential of Achillea
santolina extract. Food Chemistry, 104(1): 21-29.

- Awang, D.V.C, 1998. Prescribing therapeutic
feverfew (Tanacetum parthenium). Integrative
Medicine, 1(1): 11-13.

- Boland, D.J., Brophy, J.J. and House, A.P.N., 1991.
Eucalyptus Leaf Qils, Use, Chemistry, Digtillation
and Marketing. Inkata Press, Melbourne, 252p.

- Cerngj, P., LiptakovaH., Mohr, G., Repeak, M. and
Honcariv, R., 1983. Variability of the content and
composition of essential oil duringontogensis of
Achillea collina Becker. Herba Hungarica., 22: 21-
27.

- Demiirci, F., Demirci, B., Gorboz, L., Yesilada, E. and
Baser, K.H.C., 2009. Characterization and biological
activity of Achillea teritifolia willd. and A. nobilisL.

SA 5 ke 2 e s G S S&) sl -
QT 00 S5 s0 Jome— AN s 4 oS ol 5 eslaal
ol o5 BB LS8 51 68 il sy

&l Sewlpw

Olpde 5 sl o 23N 55 Al )l oBu s
w23 Gl 5saS Wl s W Slidsy aene o i
i oLSes 5l S S G ol oSGl 5353
oS S 5,k d)ﬂ@? S 5508 b i 03 S
Bl ~p—.'.)\-‘ L orbee colg ol bl 1) s, 50 5o
}..J\j S e sage S SBT3 60l 3 o
‘f.w\jwa;w Wby el sl GC/Mass , GC

oslaiwl 0590 ubio

Ol aglie AYAY ol 5 8 (Shmr O (b -
oS S asalas b ol 6,8 e glaolas oy Seedss
N WP S — p—»éKJ‘Jﬁrf fo— A— —
VYVE (NI (oS a3 - 2Kyl

YAA (ssle ohlasl . U8 oleys 5 )15 AYAY (o ol -

Amio



Yo\

Okunrobo, L.O., Usefoh, C.O., Ching, P.F. and
Bariweni, M., 2009. Anti-inflammatory evaluation
of methanol extract and aqueous fraction of the
leaves of Anthocleista djalonensis A. Chev
(Gentianaceae). The Internet  Journal  of
Pharmacology, 7: 1.

Rechinger, K.H., 1963. Flora Iranica No 158.
AkademischeDruke-U, Verlagsanstaltwien Austria,
234P.

- Rustaiyan, A., Komeilizadeh, H., Sanei Shariatpanahi,

M., Jasshi, AR. and Masoudi, S., 1997.
Comparative study of the essential oils of three
Achillea species from Iran. Journal of Essential Oil
Research, 10(2): 207-209.

Saeidnia, S., Moradi-Afrapoli, F., Gohari, A.R. and

Malmir, M., 2009. Cytotoxic flavonoid from
Achillea talagonica Bioss. Journal of Medicina
Plants, 8(5): 52-56.
Santos, F.A. and Rao, V.SN., 2000. Anti-
inflammatory and antinociceptive effects of 1,8-
cineole a terpenoid oxid present in many plant
essential oils. Phytotherapy Research, 14(4): 240-
244,

Sefidkon, F., Assareh, M.H., Abravesh, Z. and
Barazandeh, M.M., 2007. Chemical composition of
the essential oils of four cultivated Eucalyptus in
Iran as medicinal plants (E. micratheca, E.
spathulata, E. largiflorens and E. torquata). Iranian
Journal of Pharmaceutical Research, 6(2): 135-140.

- Wollenweber, E., Vaent-Vetschera, K.M., Ivancheva,

S. and Kusmanov, B., 1987. Flavonoids aglycones
from the leaf surface of some Achillea species.
Phytochemistry, 26: 181-182.

0 osled FY o ol eme 5 os)ls (LS Slades aslialego

subsp. neilreichi (Kerner) formanek essential ails.
Turkish Journa of Biology, 33: 129-36.

Ernestt, E. and Pittler, M.H., 2000. The efficacy and
safety of a systemic review. Public Health Nutrition,
3(4): 509-514.

Gilles, M., Zhao, J., An, M. and Agboola, S., 2010.
Chemical composition and antimicrobial properties
of essential oils of three Australian Eucalyptus
species. Food Chemistry, 119(2): 731-737.

Gomez, M.A., Seenz, M.T., Garcia, M.D. and
Fenandez, M.A., 1999. Study of the topical anti-
inflammatory activity of Achillea ageratum on
chronic and acute inflammation models. IBIDS. Z
Naturforsch, 54(11): 937-941.

Jaimand, K. and Rezaee, M.B., 2003. Chemical
congtituents of essentidl oil from Achillea
vermicularis Trin. Iranian Journal of Medicinal and
Aromatic Plants, 15: 49-58.

Kianpour, V., Fakhari, A., Asghari, B. and
Yousefzadi, M., 2011. Chemical composition and
antibacterial activity of the essential oil of Achillea
filipendulina (Asteraceae). Planta Medica, 77: PE49.

Mosayebi, M., Amin, G., Arzani, H., Azarnivand, H.,
Maleki, M. and Shafaghat, A., 2008. Effect of
habitat on essential oil of Achillea filipendulina L. in
Iran. Asian Journal of Plant Sciences, 7(8): 779-781.

- Moteki, H., Hibasami, H., Yamada, Y., Katsuzaki, H.,

Imai, K. and Komiya, T., 2002. Specific induction of
apoptosis by 1,8-cineole in two human leukemia cell
lines, but not in a human stomach cancer cell line.
Oncology Reports, 9(4): 757-760.

- Motl, O., Ochir, G. and Kubeczka, K.H., 1990.

Composition of Achillea asiatica Serg. essential oil.
Flavour and Fragrance Journal, 5(3): 153-155.



Iranian Journal of Medicina and Aromatic Plants, Val. 31, No. 5, 2015 752

Extraction, identification and comparison of essential oils of flowers, leaves,
stems and flowering shoots of Achillea vermicularisTrin.

M.S. Mahmoodzadeh Hosseini®’, F. Sefidkon?, P. Salehi Shanjani? and Gh.R Najafi®

1*- Corresponding Author, Msc. Student, Islamic Azad University, Qom Branch, Qom, Iran
E-mail: mahmodzadehosseini @gmail.com

2- Research Institute of Forests and Rangelands, Agricultura Research, Education and Extension Organization
(AREEO), Tehran, Iran

3- Faculty of Sciences, ISamic Azad University, Qom Branch, Qom, Iran

Received: September 2013 Revised: November 2013 Accepted: January 2014

Abstract

Achillea vermicularis Trin., belonging to Astraceae family, is distributed at North and North-
West Iran. It is used for treatment of arthritis infusion of the leaves, gastritis, asthma, and
diseases of the liver in traditional medicine. In this study, for the first time, the seeds of A.
vermicularis was collected from West Azarbayjan and cultivated in the field of Alborz research
station, Kargj, Iran. In order to comparing the essential oil content and compasition, flowering
shoots and individual plant parts (flowers, leaves and stems) were collected in full flowering
stage. The plant materials were dried at shade and their essential oils were obtained by hydro-
distillation. The oils were analyzed by gas chromatography (GC) and gas chromatography/mass
spectrometry (GC/Mass). The highest oil yields (w/w of dry weight) were obtained from
flowers (0.53%) and leaves (0.52%) and the lowest oil yield was obtained from stems (0.24%).
The oil yield of total aeria parts was 0.43%. According to these results, the distillation of al
aeria partsis more suitable in comparison with oil extraction from the flowers that is common
for other Achillea species, resulting in wasting a lot of essentia oils in the leaves and stems.
Twenty-nine compounds were identified in the essential oils, of which 1,8-cineol, camphor and
piperitone were found in all essential oils in significant quantities. The content of camphor
varied from 4.1% in stem oil to 19.2% in flower oil. Minimum and maximum content of 1,8-
cineol was found in the stem oil (3.3%) and flower oil (23.3%), respectively. The minimum
content of piperitone (4.9%) was obtained in stem oil and aeria parts oil was rich in piperitone
(26.4%). There were special differences among the essential oils of plant parts. The presence of
special compounds such as heptadecane (31.1%) and hexadecanal (18.6%) and n-henei cosine
(4.5%) and n-octadecane only in stem ail (3.1%), germacrene D in aeria parts oil (13.6%), were
other differences.

Keywords:. Achillea vermicularis Trin., essential oils, 1,8-cineol, piperitone, camphor.
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Abstract

Achillea vermicularis Trin., belonging to Astraceae family, is distributed at North and North-
West Iran. It is used for treatment of arthritis infusion of the leaves, gastritis, asthma, and
diseases of the liver in traditional medicine. In this study, for the first time, the seeds of A.
vermicularis was collected from West Azarbayjan and cultivated in the field of Alborz research
station, Kargj, Iran. In order to comparing the essential oil content and compasition, flowering
shoots and individual plant parts (flowers, leaves and stems) were collected in full flowering
stage. The plant materials were dried at shade and their essential oils were obtained by hydro-
distillation. The oils were analyzed by gas chromatography (GC) and gas chromatography/mass
spectrometry (GC/Mass). The highest oil yields (w/w of dry weight) were obtained from
flowers (0.53%) and leaves (0.52%) and the lowest oil yield was obtained from stems (0.24%).
The oil yield of total aeria parts was 0.43%. According to these results, the distillation of al
aeria partsis more suitable in comparison with oil extraction from the flowers that is common
for other Achillea species, resulting in wasting a lot of essentia oils in the leaves and stems.
Twenty-nine compounds were identified in the essential oils, of which 1,8-cineol, camphor and
piperitone were found in all essential oils in significant quantities. The content of camphor
varied from 4.1% in stem oil to 19.2% in flower oil. Minimum and maximum content of 1,8-
cineol was found in the stem oil (3.3%) and flower oil (23.3%), respectively. The minimum
content of piperitone (4.9%) was obtained in stem oil and aeria parts oil was rich in piperitone
(26.4%). There were special differences among the essential oils of plant parts. The presence of
special compounds such as heptadecane (31.1%) and hexadecanal (18.6%) and n-henei cosine
(4.5%) and n-octadecane only in stem ail (3.1%), germacrene D in aeria parts oil (13.6%), were
other differences.

Keywords:. Achillea vermicularis Trin., essential oils, 1,8-cineol, piperitone, camphor.



