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Extended Abstract

Introduction and Objective: Thyme is one of the medicinal plants that is cultivated in some
parts of the world and some of its species are native to Iran. The evaluation of the phytochemical
diversity of the essential oil of these species is one of the important steps in the breeding of thyme,
and such diversity in essential oil compositions is caused by the different effects of environmental
and habitat factors. The present research was carried out in order to understand the phytochemical
diversity of the essential oil of different populations of thyme.

Materials and Methods: In this study, the percentage essential oli compounds in 15 populations
(8 populations of T. kotschyanus species, 3 populations of T. migricus, 2 populations of T.
fedtschenkoi and a population of T. fallax and T. pubescens) from natural habitats of northwest
and west regions of Iran, were studied. In order to evaluate the essential oil percentage and
components, flowers of the populations were harvested during flowering season. Identification of
essential oil components was performed by gas mass spectrometer (GC/MS) gas chromatography.
Results: A total of 27 compounds were observed in the essential oils of the studied populations,
and there was considerable diversity among them. According to the results, Thymol, P-cymene,
and Gamma-terpinene were the dominant components of the essential oil. The highest essential
oli percentage was related to Thymol taht Bukan- Kouhbardzard (69.75%) and Barugh-Takaghaj
(62.13%) had the highest amount. The superiority of West-Azarbaijan populations was significant
in Thymol components. In addition, Carvacrol was high in Urmia-Qushchi (58.29%), Sardasht
(44.77%), and Linalool was high in Saghez (53.21%) population. By principal component
analysis (PCA) it was determined that the first three components explained 60% of the variations
in the data. Also, the cluster analysis of the populations of West Azerbaijan province and
Kurdistan province was divided into two separate groups. Thymol was negatively correlated with
1,8-cineole. Gamma-terpinene, which was one of the other dominant compounds of the essential
oil, with 1,8-cineole and Beta. Ocimene compounds showed a negative correlation. The strongest
positive correlation between 1,8-cineole with Beta. Ocimene, Caryophyllene oxide with
Camphor, and Lavandulyl acetate with Camphene were observed. Alpha-thujen had the highest
negative correlation with other essential oil compounds and Carvacrol did not have a high
correlation with other compounds.

Conclusion: Bukan and Barugh case of high amount of Thymol, and Sardasht, Urmia-Qushchi
and Naghadeh populations because of their high levels of Thymol and Carvacrol, are superior and
can be useful in pharmaceutical industry, products and breeding programs.
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Figure 1. Cluster analysis (A) and triplot principal components analysis (B) in thyme populations based on essential
oil compounds

Geios & 8l pl 5l (U Nlg e Giaggy ol (slaaidl
ol 3 Gl Bl agl il sladisS Jolis ol
plo 2 el GlSy ol (Suwed colps adles
Gl 0ddpoyp g8 AL e g LS
(Rahimmalek et al., 2018; Safaei et al., 2013)

95 45 25 (oS eoni (P e pol> gk @l wl
Srcures UAJL.\)‘ uLS)S Loy )b 51l Mo J;b
Oped 3> 3929 598 x5 0pE Jled bl (ulay]
2 Ol Gl lacres olg e 0gil culS Caa
S5 =GBk 9 203 055~y Salurer pogad &
scuses 30 9 YU Thymol e sy Jdoas 1) zel
einglale —oud 5 (ebg8 —deg)l dleandsS —udd pu
5 Thymol oSy oo (VL ol il Jbar |
bl g o colag jo b I8 ausgi )50 Carvacrol
ool ©lSy 4S9 WS YL &s5 el
Ol ptagh cwd Slgice (bl 2)90 (piagl Slacuner
Sl ik byl oyl s olss 5l eslawl jo

. ‘j“b)u\é 9 ’SMJ:’”
FS3 ople Cgae Slidos )b I s Glagg
bl oo (Sysren Cunly (K Lo sliy Jlasl bl
b4 B e aliy g dreg)l oKl I alowy pay

D)5 o 19,18 g S5 oY GUIKal 13505 w248

on bilyy gy Gl Gl (Kuwer culps

Oliveira et ) 5,5 oslatwl gg)b LS Luilwl ©luS 5
O Nued ol s olel pl o (al, 2021
Thymol oS 5 .ol odds G Y S5 50 (il ciluS
Gamma- .cub 4w Suwed 1,8-cineole U
bS5 bog bl Ll ol 5 oo i & terpinene
b lis e (Siwsen Beta. Ocimene 4 1,8-cineole
L 1,8-cineole cluSy le Cute (Siumed [y Sl
5 Camphor |, Caryophyllene oxide Beta. Ocimene
<S5 .Ad edalie Camphene L Lavandulyl acetate
S0 b e (Siuer (pyuie sl Alpha-thujen
plo b oYU S 0 Carvacrol 554 uilel bS5
Cdy o il o 68 len IS b o el wloS s
8l gl il SLS 5 e > G Slo Stuser
(Imani et al., 2015) ), Ken 5 Slasl o)l (pra 53 .0l
)59 b Carvacrol 4 Thymol wluS 5 & s S i)l58
colps gols sl  Siaed opingl (uilel L& LS 5
s o il pilsl plesd SlSy (Stuer
Oh&er g edae adlas T kotschyanus «o5
WJoisl b oiw & ol olis (Azimi et al., 2014)
e ol b e 9 JW5 b 3l e Jgas
b yoSde (gl s Billas pas )b ) Cute (Sison


http://dx.doi.org/10.61186/jcb.15.47.56
http://jcb.sanru.ac.ir/article-1-1424-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.61186/jcb.15.47.56 |

e O g (g jgiz 03|54,

4l VBV 50l FY oplads [pad 3l o/ 2ly; olS oMol asliing}
@
s = L=
@ @ 5= 2=28° 3
o 238 o &5 220 288255
< = o .S = O = Sog wo."ﬂccm|
26085y ,8ES Yes5 - _828=25s
ZESS5c2esET = 5025 ©5%N&EEaS
£2002LgsSs5Ra0=0=8—-E25_gS28EES3
| €EETIg @ ©c8€ 92 585582122 18
T2 o5 S |E222E c IT SELETCFTomOms
cceEmc Y mETE ST EE@e ESE 28 c 12 ©
0G0 IE- 0T CTOF20MOE | TOS.LT27
<<ON< OXnNO IO NF<<O O OOF00O0<I 1 ;
Alpha_thujen @ o0o00 o [ ] LY )
Alpha_pinene @ L ]

Camphene @ [ ) 0.8
Beta_myrcene @@ [ ) [ ] [ ]
Alpha_terpinene @@ @ @ [ ]

P_cymene @ ©0©0®®® @ @) 06
Limonene @@ ©® ©® © ® [ [ ]
X1_8_cineole @@ ©®©®@® () @ ® ( J
Beta_Ocimene @@ @®@® ) () () [ 04
Gamma_terpinene @@ ® [ ] [ ) { ]
Linalool @@ O @ 0.2
Camphor @ @ ® @ '
Borneol @
Terpineol_ 4 @ @ @) 0 O 0
Alpha_Terpineol @
Beta_citronellol @
Carvacrol_methylether @ 0.2
Geraniol @ [ ) e
Thymol @ @ L _0.4
P_Thymol @ ’
Carvacrol @ @
Geranyl_acetate @ -0.6

Trans_caryophyllene @
Cis_alphabisabolen @
Caryophyllene_oxide @@ -0.8

Alpha_cadinol @
Lavandulyl_acetate @

dxlllas d)90 u,w.:9| Cuxe> VO ) u,wl.wl uL.S,; WM -y J.i..;
Figure 1. Correlation between essential oil compounds in 15 studied thyme populations
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