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Phytochemical profile of essential oils extracted from Thymus kotschyanus Boiss.
& Hohen. populations growing in KurdiStanyprovince and its correlation with
climatic and soil characteristics

ABSTRACT S

The first step in the domestication of a medicinal plant is the phytochemical evaluation of its populations in their natural habitat.
Thymus kotschyanus Boiss. & Hohen. is a medicinal species from the Lamiaceae family that is in high demand due to its numerous
applications in traditional medicine and its use as aspice in cooking. In this study, seven populations of this species growing in
Kurdistan province (Saheb, Tilako, Zarrineh, Rashid Abad, Tazehabad-e Bozon Qaran, Abidar, and Arez) were evaluated for their
essential oil content and composition, as well as the relationship between their phytochemical profiles and habitat conditions.
Essential oils were extracted by hydro-distillation method with a Glevenger apparatus for 3 hours and analyzed with GC-MS and
GC-FID devices. The essential oil content of the populations ranged from 0.7% v/w (Rashid Abad) to 2.64% v/w (Tazehabad-e
Bozon Qaran). The number and.type of essential\oil compaounds, as well as the dominant components, varied among the populations.
The principal component analysis identified five camponents that explained 96.75% of the total variance among the populations. The
distance between populations in the cluster based on:phytochemical profile was not in accordance with their geographical distance.
No significant correlation was observed between essential oil content and habitat conditions. However, significant correlations were
found between certain essential ‘0il, compounds and habitat conditions. Tazehabad-e Bozon Qaran and Abidar populations were
superior in terms of essential ofhcontept. Nonetheless, based on essential oil constituents, the superior population varied depending
on the target compounds.

Keywords: Domestication,£Essential oil content, Principle component analysis, Superior population
Extended Abstract

Introduction

To avoid the extinction of medicinal species, particularly those with high market demand, it is crucial to their
domestication and cultivation. The first step in the domestication of a medicinal plant is the phytochemical evaluation
of its populations in their natural habitat. Thymus kotschyanus Boiss. & Hohen. is a medicinal species from the
Lamiaceae family with a wide distribution in Iran. This species is rich in valuable phenolic and terpenoid compounds
such as thymol, carvacrol, linalool, geraniol, p-cymene, a-terpineol, 1,8-cineole and borneol, and is in high demand due
to its numerous applications in traditional medicine as anti-cough, anti-cold, antispasmodic, anti-rheumatic, carminative
and expectorant, and also as a culinary spice. Unfortunately, over-harvesting from natural habitats poses a threat to its
survival. Therefore, its domestication and cultivation could be economically beneficial and effective in preventing its
extinction.

Materials and Methods
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In this study, seven populations of this species growing in Kurdistan province (Saheb, Tilako, Zarrineh, Rashid Abad,
Tazehabad-e Bozon Qaran, Abidar, and Arez) were evaluated for their essential oil content and composition, as well as
the relationship between their phytochemical profiles and habitat conditions. Soil samples were collected from each
habitat and analyzed for their physical and chemical properties. The geographical characteristics of the habitats were
determined using Google Earth software, and the average temperature and precipitation data were obtained from the
nearest meteorological station to each habitat. Essential oils were extracted using hydro-distillation method with a
Clevenger apparatus for three hours and then analyzed using GC-MS and GC-FID devices. The data were analyzed
using SPSS and Statgraphics software.

Results and Discussion

The studied T. kotschyanus populations showed significant variations in essential oil content. The highest essential oil
content (2.64%) was obtained from the Tazehabad-e Bozon Qaran population, which was not significantly different
from the Abidar population (2.41%). The lowest essential oil content was extracted from the Rashid Abadypopulation
(0.7%), which was not significantly different from the Arez population (0.73%). The essential oil conténts of the
Zarrineh, Tilako, and Saheb populations were 2.13%, 1.73%, and 1.26%, respectively. The number and type of essential
oil compounds, as well as the dominant components, varied among the populations. The identified compounds
comprised 86.33% (in the Arez population) to 99.76% (in the Tilako population) of the essential«il. Alpha-terpineol
(52.51%) and 1,8-cineole (11.05%) in the Saheb; thymol (56.55%) and y-terpinene (11.58%)in" thefTilako; careen
(39.96%), geranyl acetate (18.85%), and a-terpineol (11.25%) in the Zarrineh; a-terpineol (28.79%) and linalool
(21.74%) in the Rashid Abad; isothymol methyl ether (51.58%) and geranyl“acetate (24.39%) in the Tazehabad-e
Bozon Qaran; linalool (59.47%) and trans-Caryophyllene (12.59%) in the Abidar; and linalogl (35.17%) and 1,8-
cineole (11.26%) in the Arez population, were identified as the dominant essentiahoil compounds. Alpha-terpinene and
thymol were detected only in the essential oil of the Tilako population. The pringipabcomponent analysis identified five
components that explained 96.75% of the total variance among the populations. Borneol, camphene, thujene, y-
terpinene, geranyl acetate, and S-bisabolene, with the highest factoriceefficients in the first component, were the most
influential compounds in distinguishing the populationsy, Selection of\the superior population based on the first
component identifies populations with high concentrations of borneol, eamphene, thujene, and y-terpinene, and low
concentrations of geranyl acetate and S-bisabolene. In contrastyseféction based on the second component identifies
populations with high levels of cis-sabinene hydrate, terpinen-4=ol, camphor, and 1,8-cineole, and low levels of thymol,
o-terpinene, and p-cymene. Thus, Tilako, based on the first component, and Saheb, based on the second component,
were identified as the superior populations. Jthe distance between populations in the cluster, based on their
phytochemical profiles, was not in accordance with their geographical distance, indicating a greater impact of genetics
compared to habitat conditions on the phytochemical profiles.”No significant correlation was observed between
essential oil content and habitat conditions. However, significant correlations were found between certain essential oil
compounds and habitat conditions, which can be used in the domestication process of this plant species to determine the
optimal growing conditions:

Conclusion

The studied Thymus katschyanus populations indicated considerable diversity in terms of essential oil content and
constituents. Overall, Tazehabad-e B0zon Qaran and Abidar populations were superior in terms of essential oil content.
Nonetheless, based on essential oi@onstituents, the superior population varied depending on the target compounds.
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