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Introduction

The medicinal plants have been used in traditional medicine for a long time all over the world. Over 80% of
the world population depends on herbal medicines and products for healthy living, and also, a large part of
pharmaceutical materials are derived directly or indirectly from plant sources. According to the new approach to
the use of medicines and herbal products, the investigation of the medicinal properties of endemic plants in each
region, is of particular importance. Morphological and phytochemical traits of medicinal plants are affected by
the different environmental conditions as well as genetic variations. Therefore, investigating the changes in
morphological and phytochemical traits of different populations of these plants in various regions and
identifying the amount and constituents of their essential oils, can be effective for creating a suitable field for
their planting or breeding, as well as standardizing their derived medicine products. The Achillea genus, a
medicinal plant belonging to the Asteraceae family, is highly diverse in terms of morphological characteristics
and essential oil constituents. 19 species of herbaceous and aromatic plants of this genus have been identified in
Iran, of which 7 species are endemic. Some of the Achillea species have therapeutic properties such as reducing
blood pressure and lipids, sedative, antispasmodic, analgesic, wounds treatment, antiseptic properties, treatment
of stomach pain and diarrhea, stopping bleeding, etc.

Materials and Methods

This study was conducted in May 2022 in order to evaluate the diversity of morphological traits and essential
oil constituents of A. santolinoides subsp. wilhelmsii (K. Koch) Greuter populations in 11 regions of Hamedan
province. The plant samples were collected in the flowering stage and after measuring some morphological traits
(plant height, number of flowering stem, stem diameter, inflorescence diameter, fresh and dry weight of plant,
number of inflorescence, number of leaf, etc.), they were dried in shade condition. In order to investigate the
physical and chemical properties of soil, soil samples were collected from a depth of 30 cm. and were transferred
to the soil laboratory. The essential oils were extracted using hydro-distillation method which lasted for 4 hours.
Then they were analyzed by GC and GC/MS in the Institute of Medicinal Plants in Karaj. Gas chromatography
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was carried out on Agilent 6890. The grouping of populations based on morphological traits and essential oil
constituents, was done by cluster analysis in SPSS using the Ward method. Also, the traits correlation
(quantitative) was done using the Pearson method.

Results and Discussion

The results indicated that the Vahnan population exhibited the tallest plant height at 23.20 cm, a significant
difference compared to other populations. Conversely, the Nazool population displayed the lowest plant height at
13.60 cm. Regarding stem diameter, the Yalfan population showed the greatest diameter at 2.50 mm, a measure
not significantly different from the populations of Islamabad, Nazool, and Varayeneh. In contrast, the Koohani
population had the smallest stem diameter at 1.52 mm. The highest inflorescence diameter (4.30 cm) belonged to
the Islamabad population, which statistically had no significant difference with the populations of Koohani,
Vahnan and Yekan Abad, and the lowest (2.30 cm) was observed in Joorab population. The Vahnan population
had the highest number of inflorescence (6.20), which statistically had no significant difference with Islam Abad,
Zanganeh, Koohani, Yekan Abad and Nazool populations, and the lowest was related to the Yalfan population
(3.40). The maximum leaf length was related to Varayeneh population (3 cm), which was statistically not
significantly different from Yalfan, Islam Abad and Vahnan populations, and the lowest was related to Naseh
Abad population (1.70 cm). Varayeneh and Yekan Abad populations respectively had the largest leaf width (4
mm and 3.80 mm) and the lowest leaf width (2 mm) was observed in the Joorab population. The highest number
of flowering stems (13.80) and the maximum number of leaves (168) were belonged to Nazool population, and
the lowest number of flowering stems (3.80) was related to Naseh Abad population and the lowest number of
leaves (61) was related to Koohani population. Regarding the fresh and dry weight of the plant, the highest
values of these traits (3.92 and 2.24 gr, respectively) was related to the Yalfan population and the lowest (1.60
and 0.79 gr, respectively) was related to the Naseh Abad population. Analysis of the essential oils chemical
compositions using GC-MS, showed 28 compounds. Camphor, Fragranol, a-pinene, 1,8-cineole and Sabinene
were the main constituents of the essential oil. The essential oils yield varied from 0.3 to 0.6% which the highest
was related to Varayenh and Nazool populations (0.6%) and the lowest belonged to Heydareh Bala Shahr
population (0.3%). Also, Islam Abad population (with the highest altitude), had the highest percentage of
fragranol (43.29%). This indicates that environmental factors similar to genetic factors are effective in creating
diversity in morphological and phytochemical characteristics of this plant.

Conclusion

Identifying the compounds in the Iranian native plants, can provide a suitable field for the practical use of its
plant resources and may be the basis of breeding programs. The various studies conducted on different species
and populations of Achillea genus, have mentioned the valuable use of their extracts and essential oils in various
fields such as pharmaceutical industries (in order to standardizing medicinal products), food, health cosmetics,
making insecticides, etc. Researchers who have studied the essential oils of different populations of Achillea
species in many regions of Iran, have emphasized on the significant difference between type and amount of the
essential oil constituents. In this study, compounds such as Camphor, Fragranol, o-pinene, 1,8-cineole and
Sabinene were the main components of the populations essential oils. Since fragranol is used in manufacturing
the insecticides and pheromones, Islam Abad population can be used in this industry due to having high
fragranol (43.29%). Also, due to the high amount of camphor in the essential oils of most of the studied
populations and many uses of this compound, it can be used as an important economic resource in the health-
cosmetics and pharmaceutical industries to make various creams and ointments.

Keywords: Camphor, Diversity, Essential oil, Fragranol, 1,8-cineole



el pole 4 ol

https://jhs.um.ac.ir R

;9':;’“3}3: Jle
qAY-440 P NEeY [)L‘,M)' & UL»Z XV Al

Olysbegs ilitee lacamesr bl LS 5 9 (S5 58550 Dliw § 55 (w2
(Achillea santolinoides subsp. wilhelmsii (K. Koch) Greuter)
b‘m bt’.w‘ )

“jd‘mﬁ C)‘J.,’J'e —Y‘SJJ_,-\S bw) _-:z:-\ @J‘mﬁ %Jl:‘é"
VOV Q A B 5 gl

VEX/OYIYY oy e

CXVCCS

YL 45 5l milnd OS5 g (K59T98 )90 Slwoguas 1o il a8 canl  swlS 05 4 slato (09,0 oLS (Achilled) :lyslogs ui>
Loy ol 4 drgi bl floyautS g lassl )] 465 Y a5 Wlods plolis ol pl )3 ¢ iz oyl 5l s g (e olS w65 VA Lol l3,65
ol il 13,585 (60L5 Cupmml 3l ] il oaims S5 (sl g e s )l 5 g - eyl (lid gl )3 (T 0,8 5 olS
@ W) oloal s ) lien sl caliee 3blie )5 pology oS e VY uilul SLiS 5 5 (Sajedsbige Slao g5 (bl yolate & img
gl el ] g 4005 SLiS il 3 ((Kdhyse Slao (B 5ol 5l ey 5 Soglaer (U5 dl po 5> (BLS (sladiges ol |2
i & Jate 5515 SIS 5ilos S 5 (BC) (455 Bl 5iles 8 olans jl oolital b puibil oo JSts il ol byl 39 42 (il
imse e A5 ol s gl gy yeite o3 /5 B /Y 3l o uilul 5,Shes 8,5 5 ke s g ol 3)50 (GC-MS) Loy
905 0ig s 5 (1Y) e Yl o)dn” Cmer 4 byo bl (ize (S 5 (4018) il 5 ey slauman 4 3lato il
29 (py5 VA 5 VP s e) Talluols” e 4 bogspo el (2508 5 (55 VIYE 5 VIAY (i) "l Cmar & bogy o colS S
el S cily 3529 adlllae 3550 lacunen )3 (uilil onind LSt sl g (i )3 (63L £95 5 M (plolid il ) S 5 YA (primen
L UMl cman cyialojl 5 Jools ol 4 do g b tings (uilol sdimd s Lol (glsal eyl g Jotimm = Ag) ey = Wl Jgl 51,
2 oS5y Jolgs wilod 5 (Jams Jolgs a5 an3 0o (LS 9590 cul 92 (AVYIYR) Sl S1d aops oy gyl > a1 lis) cn 5V
Wit S50 ¢ puilil md JSts SlS 5 g (lise )3 £95 Al I abengid 9 (Suiglsdige Cluogad 1> £oi Sl

st - Ag) siels J5,515 655 (bl 15348 slaoly

Olel oo {155 0329) Bgles Jlo (590l oime disws (Jogs oKl (SLEl (wdine g pole 09,5 bkl - )

(Email: mahtab.salehi@basu.ac.ir  :Jszue odiws g —)

Ol eglton (lien liul (b lio g (5,988 Bigel 5 Dlaios 30 (53,518 g5 5 Ghisel Wliios lojlu sale Sla guae Y

Oyl guio cdguie (owgd b oKl ¢ 65yglisS 0uSLiI> cjuw (sLiad Lpwdins g (SLEL pole 09,5 (6> alaie s gal yiils _ ¥
https://doi.org/10.22067/jhs.2023.79842.1210


https://
https://jhs.um.ac.ir/
https://orcid.org/0000-0002-6605-7574
mailto:mahtab.salehi@basu.ac.ir
https://doi.org/10.22067/jhs.2023.79842.1210

VFoX oyl oF oylods ¥V alsr (6559l @abuo g pole) SLEL pole 4y ,is  AAY

(A lypleg cusls 4 (5> llllas 4 .& Bernath, 2008)
ol 0 o)Ll o5 oy 5 95 jlid Lials > wilhelmsii)
slaosSY 5 badsaMs YU glase s 4 Wil o I3l oyl
(Javidnia et al., 2004; Asgary il oS cpl 50 (3,5 SoSaumw
Olyds 93,5 190 Caw olS (pl A5 (690 peizen £t al., 2000)
(Kesdek et al., 3¢ 00 Wl (53, o 5l 9 (Caius, 2012) (390
(2015
oy LSy slial o 1y (00l gl i S yam ildllas
(Javidnia et l)LSe g Lisygls .m0 s oyl ydlogy (yusluol
5l eas s ygleen A, Wilhelmsii bl )y L al., 2004)
ol il 48 10 S slolis Gulsl 3 1) oS5 AV e,
— M) (ZNY) I (ZYDIN) Jo)STe,8 25 wing jlie puilsl
P ALEIR) Joys 5 (43) Jgaddgyi = (csl) AN+ 1¥) St
&S5 dilaio 5l odidisyglaes (A wilhelmsii) olyslogs S yuilisl
1980l 151 a0ngr oyl sl o5 ol 487 el s a0 oS5 V0
VA et (AYVIY) Jotiaw = Mg o (ANV/Y) Jg5y9 (ZVENY)
(AYVIY) jgialS a8 ais Lol olS ol J5 il )5 S 5
9 (ZAY) S-S (Soogs /MA) sl Juisyao ZNFIF) Joi5 yao
Azadbakht ) 1l e oS5 1y o) sdes bS5 (ZAIY) Jo 9
Jaimand et ) -l)LSen ¢ dasls (5,155 wloly (et al., 2003
(A olplog (il )5 oud slolis sdes LS 5 (al., 2008
ol Sy 9 S5 50 ey 4 p pmows I 05 y9len Wilhelmsii)
Hod 5 (AXND g LXYIY) oyl = L)L 5l a0g jle ol
aallas ) (AVIY g ZNIR) g Ll g (AYIY g ZNVIY)
(A. wilhelmsii, :lyslogy 4355 aw Luilul OS5 (55) &5 (6,500
plosl 8,5 oLsobyd > Al millefolium, A. biebersteinii)
{Z¥AIY) JgyS1e)S aile SLuS 5 « wilhelmsii ases )5 s
5 (NE) Jgsdlyys = (sl) A0) stiem = Ag) /)+1%) Jgld
;1 (Dehghan & EImi, 2014) 458 (5,155 (£0/+¥) Jos )9
9 =9)h OS5 bl 1 e sladisS 5 S eyl plogs a5 Lol
9 Seisdhyge Slive g5 oy B b (ool sl jlase
il il 3blis 53 oS oyl (sl oy bl OS5

g, 9 3190
olS bl Sl 5 g (Sjlshy9e S Sy (owip solateds
(A. santolinoides subsp. wilhelmsii (K. Koch) l)sLegs
Olded liwl e lisee sblis 5l olS ol cuxes V) Greuter)
O s YU oy TablaMl o Tanlye C slagS” Lol

doddo

Sy Jolis |y 4565 VN0 3 i (Achilled) ) polegy i
=) bl > ades sl eyl puo 4> 45 (Zargari, 1996)
15Ty (LS 5 4 5) Lyl 5 (49 5 3o ey il
g dlwns ale oS 45,5 Y4 (Mozaffarian, 2015) sloass
bzl o w5 Y a8 wlons lwlis el 3 i ol jl ase
&5 pl (Zargari, 1996; Mozaffarian, 1996) cul jloysus
Slasialy (o5 )3 (g 5 iy Oy @ lpl > 29
(OdS (slaglial )3 gl 5 gl LT dnosle S ¢ g
(her @Ml oliile)S (oliwd)S o 5 (B8 slaglmlyd]
e o i 5 S e i ccladl (55550 ol
)15 iy (IS 9 Qe (Gl sk 5 Ol 9 (BT50y0 reden
A. 4 5 (Mozaffarian, 2015; Rechinger; 1986)
= 25 9 S26S ol a5 &5 cul JSg5 Liuws wilhelmsii
-l Yo 3505) b5 L 503 slodisS 4 s ] glisyl il
4 ghien pliwl gy a o I (Ghani et al., 2009) el (5o
obj glaiail g (i 9 Laalisg) @il pe slaogS 3929 Cle
5 €y «SB g5 oo 4 alon 5 Ol e ol el g5ite sl
sladiss g b yids glgil U sl ouds Corgo ¢ Jro bag] syl
(Statistical 545 odnliie yliwl calisee blas > 2LS eglate
(2SS i (S5 s phlas! Center of Iran, 2012)
5 o1 bl ciliseo (3blio ;0 el ()05 e 5 £95 G
(g0 Slio y 15 5l 48 29l 0 2929, |y 455 S slacimes
ploto S0, ) (555 baleg 5 (Kb cialionss o Sofglyasd
Sloogas py3pte j (Nemeth & Bernath, 2008) wsb ..
N5 55 3929 LS dnelr (19,3 ) (Mol aslyy S oy
g o e Jelse 536 (Fathalipoor et al., 2014) ¢l
adozjl Jelge ol 9 ol lodmy sloms dtne (2915 05530 dlga
S Jslse 5 Ly o 5l el capme (St3 dgn 9 Ol )99
Sy 0395 g il (sl 0350 o3l JS ke il o
(Omidbaigi, 2013) w5l 38,5k oLS
il glaegome Jolis (Achillea) ) olog juis (slaasss
@i opdi dlge SISl dladdeighs oy 5 dile oyl Sy
4 (Aburjai & Hudaib, 2006) ssws opé ¢ b )USJ da b
(S2518 008 s (il )] leis 4 ailele b 53 S e
Wy g e os3S SYMBT o0 S floyd )0 db olpdl ws
o5 oamaplll (gl )0l lgie & e o (Zargari, 1996)
oalS Jlowol g om0 373 0uiS yloyd g 0055 Sate b cpuoliw] LS

(Nemeth  slas 3 1,5 oolitl 3y90 (S p95 339 b g 32ys5



N0 lyolog cilisio (slacpras uilul GLuS 5 3 (S 5elsd y90 ©lio €435 (o) oo Kod 3 (Lo

Ve osmelisss 5Ws b Agilent 5973 Jus sxliul 3,90 oy IS5
Ve ol ate lod g Bl pigeslisg () gy il
oo Bee LYl Lo o Sl 039050 g 3,5 il as
wlwlis g ChemsStation soliwl 590 ,l58le 5 03,5 wulass
slagadls L ol amlie 5 Ll )5k pasls S8 4 b
LS5 g (o slaciab jlodliiul b g @2 pe 5 )3 39290
2K Jluzud Sbuls 0 29350 GleMbl jl oolasiol 5 5;l5k!
; McLafferty & Stauffer, Adams, 2001) 8,5 &y
SAS(9.2) (o)Ll Jl33le 5 51 ool L axlllas ) (sloosls (1989
555 B 5.5 Lol i oy o g gy Jlaio] w3
slio glyy A plosil LS5 Sy L e il (el 3T &S
Lacmes (6309, 5 0005 odlisl SOl (yg0jl 5l da pSikio
a2 )bl g pulel SlS 5 g (Rjdsrge Sl ululyn
A plosl €3lgr gy 4y SPSS I3 8lp s alwgay NS

b plsl € g (o) & 3 (5) Slae (Sien

Ot 483 (L (jglgd e Cliv (xke anglie
St g’ Cumex 4 bgpye (e sl YYIY ) olS ¢lis)] je
@ bgye ol s 5 il (gl ine Cglis lacumer plu b &S
e 5 s cizze S92 (a gl WIF ) Sl Cunen
5 a8 59 Tk Cuner & bgyye (i e /00 ) el jlad
ol ine sl Talyg” 5 7 g5l CablpMul cumen b iyl
VBY)” lagS” cmen 53 a8l ,bb Jlade cpyieS 5 cudl
(ecslos ¥IY+) o3l S pad o st a5 eanlite (e Lo
slacames U g Ll Jlai 5 a8 35 TalTaMul’ Cunas 4y bgsyo
CneS g bl ()l me glis Tabl S g g’ s
43,5 sdalitie ' Clygn” Cunen 53 (o Ble YI¥+) opdl S ks
o 51 a8 dgy 3l S dluws ity s FIVH L7 ling” Cones
5 oLl slasS™ asSS;t DalTeMult clacumes b o bl
40 by ccpdl S olass o jieS g cablts ()l e oglis Joib°
4o byye Sy Jsb olise oo 292 (F1F+) " lik Cmon
Slatcman Ly (ylel )5 51 48 g (oo ) "atlyg” Cpmax
oS g Sl ()l ine glis " limg” 5 T3LTpMI  lal]
292 (ogsles MV +) oblguol’ Cume & by po S Jobo

aloye 3 Jgi o TS5t Clyn Dablgual Clal’ Jlimy’
N Jsiz) 135 pglaex V0N Jlosloal g gl des 3 2l
oLS ol oslaen sblie el (lolSitygy bl yis lasuio
0 (Safavi et al., 2013) ol jald oluly colied bl 4
» liio Glaasss 1 ais o) KB 5 ololid sl 235
il (o e 5 (55508 (gl 9 Sl 3 po poy o
Bblie ci b dn Lot 9 )5 ©jgo pi¥ (o) ¢ len
P 5 (ANOF B ARES ojlat ) (oosesloyp s1aS b ol (s slen
Achillea santolinoides subsp. wilhelmsii (K. Koch)  .le
Jolis (S3sdsd a0 oo () ISKE) B> )5 asie Greuter
(oS Sl izl b 315 8 5 S o 5 oo wlS el
5 odlizl b abl Jlab g 2Bilef] (g95l5 L olS Sts 5 5
5 oS Sliss oimd 5 aBlus Sisi Cpuizmad 5 (£,:50)0l S
9 b Sloogad o)y g lateds 038 h)led Sy olas
cdbaio y ol (pso lo Vo Bos U (SB diges «SB glond
4 LaSLs dges ¢ (Azarnivand et al., 2010) (¢,glaos
ladiges (SB I s ) Joio) 0,5 Jitie SB olKtlof]
lod 3 il )3 (JolS (2l alsso ) spslaen Sl ey (LS
oles U G 50 S ol 8 il a0 YO-Yr 29>
YYEY los L ollislojl 5 (gdels eS8y« wilol (650l
SIS olo Sy e d Ay 558 3l e 9 01,5 (Bl ax
P9y A St oS ey S Ve e (il ans gl as
bl celio Jlag Saady 2gls ol Lo 5 ol L ol
L Ladiges (s pS0l (British pharmacopoeia, 1988) ui (¢S5
Sygody o uill doyd b pbol Sis i Oldgw 1 ooliiw]
5 bl (Sladsigel anjod St A3 e (S e
SIS G5 5og,S oS 31 ol 13 39290 S5 S0
e b 4 Jate (5L SlSgls S 5 (GC)
oS s odlawl 7,87 og)b HlS eaSing}y ;3 (GC/Mass)
Job 4o Semw L Agilent 6890 ¢go jl ordoslizul 81)Sgleg S
5 yeg)See /YO &Y Cuolbus g yio Juo /YO (B jlad (e Yo
Bgod e bl oaimd LS luS 5 olwlid (gl g BPX-5 o
oliwd 4y yilg)Sue Ve & 092 005 (3:5) (58 - N g oS
e ) ©ygmodny (g (2led el b 35 GC-Mass
4 lod ol > LB g 1,5 ol dnyd B0 el ol slod tun S
@By y o 00, S lwasp ¥ gl LolS @ids 0 G
P a0 ey w b Guw 935 ke a0 VF b Lo yisl3al
Pabdgaady ¥ gol, S Sleasp Ve Ulos iolisl caads po
A VO (3,3 BB glod dgr ddBd VO Fwl (yloj g Lo (]
5L Glosedn pada LS 5l 5 34 SPlit 1:35 & yguo 4y 01,5 5l
b 00,8 eolaiwl 4y (0 e due /0 Ly C g b Jols



VoY e F oo PVl (53,9148 gl 3 p3ke) FLly pole & 520

QAP

(Koohani population) ’ stss‘ cunes

ol O
&

:'*~ i ‘d w“ +
"AQI.‘R“ WS T

(Vahnan population) ” 4 lag’ cures

(Nazool population) ’Jg;U¢ cuzes (Joorab population) ’of g Cures
ol sl y3 Achillea santolinoides subsp. wilhelmsii (K. Koch) Greuter sbcores & w0 molai = Y JSS

Figure 1- Photos of some Achillea santolinoides subsp. wilhelmsii (K. Koch) Greuter populations
in Hamedan Province
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Figure 2- Dendrogram generated by cluster analysis of morphological traits using Ward method
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Figure 3- Dendrogram generated by cluster analysis of essential oil using Ward method
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