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  Abstract 

 

Thymus Kotschyanus Boiss. & Hohen is one of the native medicinal plants of Iran. The chemical compositions of 

the essential oils were obtained from aerial part of 4 populations of T. Kotschyanus from Azarbayejangharbi 

province of Iran. The populations with three replications were arranged in a randomized completely block design 

(RCBD). The thyme populations that were collected during the full flowering phase and analyzed by gas 

chromatography (GC) and gas chromatography coupled to mass spectrometry (GC–MS). 

 

The major essential oils were identified in populations of Azarbayejangharbi-I (0.85%) and Azarbayejangharbi-II 

(0.84 %). There were identified 13 chemical compounds in the essential oils, the majority including, Thymol, 

Borneol, Gamma terpinene, Cymne (ortho) and (z) Caryophyllene. Also, the results demonstrated that the most 

phytochemical variation due to genetical factors. Thus we can management of these types chemical protection on 

the domestication, conservation and creation of gene banks, propagation and breeding of chemical types can be 

programmed. 
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Introduction 

In floristic studies has been detected about 250 

species of thyme in the world and about 18 species in 

Iran (Jamzad, 2006), that 14 species and subspecies 

has reported (Rechinger, 1982), previously. It is 

distributed in provincees of Zanjan, Azerbayejan, 

Kordestan, Hamedan, Lorestan, Isfahan, Kohkeluyh 

Boyer-Ahmad, Chahar Mahal Bakhtiari, Fars and 

Markazi (Rechinger, 1986). Also, it has been reported 

37 species in Turkey, 136 species in USSR and 17 

species in Flora Iranica (Mozaffarian, 1996; Jamzad, 

1994). 

 

The species of Thymus kotschyanus is one of the 

densest concentrations of natural habitats at an 

elevation of 1800 to 2800 meters at Southern side of 

the Alborz, Iran (Habibi et al., 2004). Thymus 

kotschyanus is the woody-herbs, bush, almost 

straight, short stature, stem with many branches, 

bulging veins in the under the leaf surface and corolla 

is white or light pink, flowering time is late spring to 

the mid-summer (Jamzad, 2006). The chemical 

composition and yield of different EOs show wide 

variation, depending on the herbal source, chemo-

type of the plants pieces, and the analytical methods 

used (Jardim et al., 2008).Thyme contains the 0.8% 

to 2.6% essential oil, that also essential oil of thyme’s 

aerial parts are contains, tannins, saponins and 

antiseptics (Leung and Foster, 1996).The essential 

oils of the aerial parts of T. Kotschyanus collected 

during the full bloom from the suburb of Behshahr 

(North of Iran), then were isolated by hydro-

distillation and analyzed by GC and GC/MS. Twenty 

one constituents were identified in T. kotschyanus oil 

(Morteza-Semnani et al., 2006). Phytochemical 

analysis of Thymus species have confirmed the 

occurrence of phenolic compounds such as thymol, 

carvacrol, thymonin, caffeic acid and rosmarinic acid, 

terpenoids, flavonoids and saponins in the plant 

(Blumenthal et al., 2000). Which is used nowadays 

on a large scale in the food and cosmetic industries. 

In addition, it has been shown to exhibit a range of 

biological activities such as antibacterial, antifungal, 

insecticidal, analgesic and antioxidant properties 

(Thompson, 1996; Ultee and Smid, 2001). The aim of 

this study is the comparison of the chemical 

composition essential oil of T. kotschyanus 

populations grown under similar condition.  

 

Materials and methods 

Plant material 

 In this study, the essential oils amount of four T. 

kotschyanus populations were evaluated [Table 1]. 

The experimental samples were selected from the 

Collection of Medicinal Plants in Agricultural 

Research and Natural Resources Center of Markazi 

province (Arak) which is located in the 12 km from 

the city of Arak with altitude of location was 1760 m 

(N 49° 46', E 34° 04').  

 

The three replications of four treatments 

(population's thyme) were arranged in a randomized 

completely block design (RCBD).The aerial parts of 

the plants were harvested at the flowering stage. The 

harvested materials were air-dried in a shaded place 

at a convenient temperature and in an air-flow during 

5 days. The air-dried organs were ground to a 

homogeneous fine-grade powder. The samples were 

transferred to phytochemical analysis laboratory, for 

determine the percentage of essential oils according 

to the European pharmacopoeia method (Conseildel 

Europe, 1983). 

 

Isolation of the volatile oil 

50 g of sample was subjected to hydro-distillation by 

a Clevenger extraction apparatus for 4 hours. The 

volatile oil was collected in the graduated tube. The 

collected volatile oil was dried over anhydrous 

sodium sulphate and stored at 4 °C in sealed dark 

glass flasks prior to compositional analysis. The 

content of volatile oil obtained was v/w (British 

Pharmacopoeia, 1988). 

 

GC/MS analysis 

 The analysis of the essential oils was performed using 

a gas chromatography method (GC/MS), interfaced 

with a mass selective detector equipped with a polar 

Agilent HP-5ms (5%-phenyl methyl poly siloxane) 

capillary column (30 m × 0.25 mm I. d. and 0.25 μm 

film thickness). Column thermal was regulated In this 
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way program: The oven temperature was set at 50 °C 

and stopped at this temperature for 5 min thermal 

gradient temperature rise of three degrees Celsius per 

minute to 240 °C with a temperature increase rate of 

15 °C per minute to 300 °C and hold for three minutes 

at this temperature, the injection room temperature 

was 290 °C and helium as the carrier gas flow rate 

(flow) 0.8 mm per minute was used. Mass 

spectrometry used 70 e V the ionization of voltage 

Aglet 5973 model method EI ionization and 

ionization source temperature 220 degrees Celsius. 

Spectrum of obtained from the standard compounds 

were identified by comparison of mass spectra and 

retention index computed using (RI) and were 

confirmed by injection of normal hydrocarbons. 

Percent of each of compounds according to the area 

under the curve in the spectrum of GC chromatogram 

were obtained using area normalization (Moradi, et 

al., 2011). 

 

Data obtained from based on statistical design of 

experiments, using SAS software underwent analyzed 

Duncan's test were used to compare the mean. 

 

Results and discussion 

Essential oil content 

The content of the essential oils from the four 

populations were obtained from 1.4 to 8.5% based on 

dry weight. Essential oil content of the four 

populations was obtained from 0.15 to 0.85% based 

on dry weight (Table 2). More than 67.29% (13 

compounds) of the essential oils composition were 

identified in each sample. The highest percentage of 

essential oil was belonged to population of 

Azarbayejangharbi-I (0.85%) and Azarbayejangharbi-

IV (0.84%) and the lowest percentage were belonged 

to population of  Azarbayejangharb-III to the level of 

0.15% (Table 2). Variation in oil yield can be 

attributed to external and internal factors of plant. 

Previously studies indicated that ecological 

conditions, climate and harvest time (Cabo et al., 

1982; Putievsky and Basker, 1977), height (Gouyon et 

al., 1988), chemotype structure of populations, year 

factor (Ozguven and Tansi , 1988) and agronomic 

factors (Naghdi badi et al., 2004) could be affected on 

quality and quantity of thyme. According to a study 

(Bezic et al., 2005) was reported that the cultivated 

Satureja montana and S. cuenifolia populations in 

the same weather had significant difference in the 

essential oil yield, and it was related to genetic 

variability. T. kotschyanus populations in this study 

were cultivated in similar environmental conditions. 

Therefore, the most of these differences could be due 

to genetical factors. 

 

Table 1. Location characteristics of 4 populations. 

Population no. Altitude(m) Latitude, N Longitude, E 

I 1389 45°  22'  45'' 36°  55'  12'' 

II 1524 44°  57'  60'' 37°  57'  34'' 

III 1478 45°  07'  14'' 37°  17'  80'' 

IV 1600 45°  55'  56'' 38°  56'  60'' 

 

Table 2. Chemical composition (%) of the essential oil of Thymus kotschyanus. 
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I 0.85a 2.70b 5.14b 20.99b 12.68a 2.82b 6.35a 8.87c 8.18a 2.54c 

II 0.71b - 9.62a - 2.59c - 2.40c 3.79d 3.87b 19.67a 

III 0.15c 6.92a 5.00b 5.23c 4.31b - 3.35c 16.35b 2.98b 4.11b 

IV 0.84a - 5.58b 23.28b - 11.72a 4.94b 30.10a - - 

RT - 21.68 28.75 28.49 23.22 16.08 14.39 14.08 25.41 35.5 

* Means in each column followed by the same letter are not significantly different (P < 0.05) 

RT= Retention time. 
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Chemical composition 

It was found important differences in the amounts of 

the major components, mainly of thymol (5.23-

20.99%), borneol (2.59-12.68%), gamma- terpinene 

(2.8-11.72%), cymne- ortho (3.79-30.10%) and (z) 

caryophyllene (2.54-19.67%) (Table 2). In addition, 

findings of this study showed that some compounds ( 

no tabled) such beta- bourbonene (2.86%) in the 

population of Azarbayejangharbi-I, bornyl acetate 

(4.93%) and thymol methyl ether (13.8%) in the 

population of Azarbayejangharbi-II, linalool (6.78%) 

and  terpinen-4-ol (6.69%) in the population of 

Azarbayejangharbi- III were found. Previous research 

(Nikvar et al., 2005) showed that the most 

composition of essential oil in T. kotschyanus was 

38.6% thymol, 33.9% carvacrol, 7.3% ɑ- cymene, and 

5.2% gamma-terpenes. Another study by Sefidkon 

and Askari (2002) confirmed that  the essential oil of 

T. kotschyanus were containing 20 compositions 

before flowering and 25 compounds in flowering 

stage, respectively, 93.5 and 99.3 percent of the oil 

formed. Also, in another study by Kasumov (1988) 

demonstrated the major compounds of essential oil of 

T. kotschyanus is included the 35.48% thymol, 

11.65% carvacrol, 17.47% p-cymene and 6.50% 

gamma-terpene.

 

Table 3. Class composition of four populations. 

Terpenes                                                            % in sample 

I II III IV 

Monoterpene hydrocarbons (MH 15.78 2.48 17.79 5.75 

Oxyganated monoterpenes(MO) 54.68 52.55 42.43 48.33 

Sesquiterpene hydrocarbons(SH) 5.46 21.40 4.47 9.70 

Oxyganated sesquiterpens(SO) - - - - 

Others 8.18 8.80 2.60 15.93 

Total 84.10 85.23 67.29 5.75 

 

Classification of chemical composition  

The highest percentage of monoterpene hydrocarbons 

(MH), oxygenated monoterpenes (MO), 

sesquiterpene hydrocarbons (SH) and oxygenated 

sesquiterpenes (SO) were observed in population of 

Azarbayejangharbi-III (17.79%), Azarbayejangharbi-I 

(54.68%) and Azarbayejangharbi-II (21.40%), 

respectively. The lowest of these compounds were 

obtained in population of Azarbayejangharbi-II 

(2.48%), Azarbayejangharbi-III (42.43%) and 

Azarbayejangharbi-III (4.47%), respectively [Table 3]. 

In this study, oxygenated monoterpenes were the 

main group of constituents in all populations (42.43- 

54.48%). A studies on composition of essential oils 

from different Thymus species indicated that 

oxygenated monoterpenes were the main group of the 

constituents in all populations (67.2-75.4%) (LmHgia 

et al., 2000). 

 

Conclusions 

T. kotschyanus is an important medicinal plant and 

 has a special position in the world. In the essential oil 

of this plant, 13 components were identified that 

mainly include Thymol, Borneol, Gamma terpinene, 

Cymne (ortho) and (z) Caryophyllene. The highest 

amount of essential oil was related to the population 

of Azarbaijangharbi-I (0.85%) and Azarbaijangharbi-

IV (0.84%). In the next step of the work, we are going 

to determine the influence of ecological factors in 

order to adaptation/domestication of this plant and 

also creating gene bank for using in breeding 

programs. 
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