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ABSTRACT

The essential oil obtained from the aerial parts of Thymus Kotschyanus Boiss. & Hohen var.
kotschyanus, growing wild in Iran, was analyzed by using GC and GC-MS There were 10
compounds in the volatiles from T. Kotschyanus var. kotschyanus, comprising 97.38% of the
total oil in 0.93 % (w/w) yield. The main constituents of the species were Thymol (89.08%) and
y-Terpinene (4.62%). Three common chemical compositions namely, a-Pinene, Borneol and
Thymol, have been found among six populations. There is not Carvacrol in T. kotschyanus var.
kotschyanus which isthe major difference between this study and the previous ones. On the other
hand, Gadouk Col population represents the highest amount of Thymol (89.08%) in its essence.
The quantitative and qualitative differences in the volatile constituents can be considered as
chemotaxonomic significance and it may be attributed to their different ecological and
geographical origin factors.
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INTRODUCTION

The genusThymus L., belonging to the Lamiaceae family and cons@fts215 genera. The
Mediterranean area is said to be the origin of kimsl of genus [1-3]. This is a genus of small
herbs and shrubs and is represented by 34 specesng in different parts of Iran, of which
two are endemic [4]Thymus species are well known as medicinal plants becadstneir
biological and pharmacological properties. In triadial medicine, leaves and flowering parts of
Thymus species are widely used as tonic and herbal tégeptic, antitussive and carminative as
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well as treating coldsrhymus kotschyanus is an aromatic and medicinal plant that grows wild
Iran (Azerbaijan, Gilan, Mazandaran, Qazvin andrdetprovinces) [5].

The volatile oil chemical constituents dfiymus kotschyanus Boiss. & Hohen varglabrescens
Boiss. have been analyzed in Turkey [6]. The esadewil chemical composition ofT.
kotschyanus was identified Thymol (38.0%), Carvacrol (14.2%jydl, 8-Cineole (13.2%) as the
main components of the oil of the species colledtedn Dizin in Iran [7]. The effect of
distillation methods and stage of plant growth lo& @ssential oil content and composition of this
species was investigated [8]. The essential oitainbd from the aerial parts @t daenensis
Celak. andT. kotschyanus were analyzed by using GC and GC/MS. Thirty onmymanents
accounting for 98.7% off. kotschyanus oil were identified [9]. The volatile oil chemical
composition ofT. kotschyanus var. kotschyanus from the eastern Anatolian region in Turkey was
analyzed [10]. The essential oils of the aeriaktgaf T. kotschyanus Collected during the full
flowering period from the suburb of Behshahr (Nasthran) were isolated by hydrodistillation
and analyzed by GC and GC/MS. Twenty one constisueere identified ifl. kotschyanus oil
[11]. The effect of altitude on essential oil arnponents in wild thymeTl( kotschyanus) from
Taleghan region was studied [12]. The effect ofl@ai#on for quality and quantity of essential
oil of T. kotschyanus (Damavand-Tar) has been studi€generally, 37 different chemical
compositions were analyzed by GC-MS. This studywtbthat essence of this species has high
content of Thymol and Carvacrol which are two matliyc important [13]. The effect of
distillation methods and plant growth stages on eksential oil content and composition of
T. vulgaris L. was done [14]. The comparison of volatile oigacompounds of this species
using hydrodistillation and headspace solid phasgoextraction gas chromatography mass
spectrometry have been carried out [15]. Chemibakacterization of volatile components of
T. serpyllium L. using Microwave distillation (MD) ,a new methad essential oil extraction,
have been compared with a conventional technigydprkdistillation (HD). There was no
obvious difference in the quality of essential alstained by the kinds of extraction methods
[16]. Composition of essential oils of leaves stewmnrsd roots of T. kotschyanus var.
pseuderiophorus Rech. F.P.P from wild populations in the northrah was analyzed by GC/MS
[17]. The essential oils composition and antioxidproperties ofT. kotschyanus were studied
[18].

The aim of this study is the comparison of the doahmcomposition essential oil dthymus
Kotschyanus Boiss. & Hohen varkotschyanus, growing wild in Iran, with the previous studied
populations and species.

MATERIALSAND METHODS

Plant material: The aerial part ofThymus kotschyanus var. kotschyanus was collected from
Firouzkouh Road, Gadouk Col, 2100 m (N 35°50', £553, in Sept. 2011 (IRAN-56840). The
plant was identified by following Flora Iranica [5nd the voucher specimens are preserved in
the herbarium of the Ministry of Jihad-e-Agricukuf‘IRAN”) at the Iranian Research Institute
of Plant Protection (Tehran, Iran).
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Isolation of the volatile oils: The air-dried aerial parts of the plant were suiegcto
hydrodistillation for four hour using a Clevenggp¢ apparatus. The oil was kept at 4°C in the
sealed brown vials until required.

Gas chromatography-Mass spectroscopy: Analytical gas chromatography was carried out
using a Thermoquest 2000 GC with capillary colunB+®(30 m. 0.25 mm i.d., 0.2%m film
Thickness); carrier gas, He; split ratio, 1:25; aisthg a flame ionization detector. The column
temperature was programmed at 50°C for 1 min. hed heated to 265°C at a rate of 2.5°C/min.
and then kept constant at 265°C for 20 min. GC-M& werformed by Agilent Technology
(U.S) on a Thermoquest 2000 with a quadruple datech capillary column DB-5 (GC); carrier
gas, He; flow rate, 1.5 ml/min. the column was heild0°C for 1 min. and programmed up to
265°C at rate of 2.5°C/min, then kept constant=®°€ for 20 min. The MS operated at 70 ev
ionization energy. Retention indices were calcualdtg using retention times ofalkanes that
were injected after the oil at the same chromafgcaconditions. Quantitative data were
obtained from the electronic integration of the Fl€ak areas. The components of the oils were
identified by comparison of their mass spectra estdntion indicates with Wiley library and
those published in the literature [19].

Table 1- Chemical composition (%) of the essential oil of Thymus kotschyanus var. kotschyanus

No. Components % Rt Kl
1 a-Pinene 0.64 9.74 943
2 Camphene 0.60 10.24 956
3 B-Myrcene 0.27 12.18 997
4 a-Terpinene 0.33 13.22 1024
5 1,8-Cineole 0.70 13.83 1041
6 y-Terpinene 4.62 15.43 1097
7 Borneol 0.36 19.99 1168
8 Thymol 89.08 26.58 1293
9 cis-Caryophyllene 0.56 31.57 1406
10 Isoaromadendrene 0.22 37.41 1498
Total 97.38

Rt = Retention time; Kl= Kovats Index, %= Relative percentage obtained from peak area
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Table 2- Comparison the essential oil composition (%) from various populations of Thymus kotschyanus

T. kotschyanus

T. kotschyanus

T. kotschyanus

T. kotschyanus

T. kotschyanus

T. kotschyanus var.

No. Components éidgslt(?gla(r;/tﬁ var_i_llj?'t(sg%%?us Damavand ®Y3  Dizin (%)  Lorestan ™ (%) Tglralf)éye?gegz )

1 a-Pinene 0.64 0.7 1.24 1.3 0.5 3.2%

2 Camphene 0.60 0.7 0.55 0.3 - 4.1

3 B-Myrcene 0.27 - - - 0.7 -

4 Myrcene - 0.9 0.93 - - -

5 a-Terpinene 0.33 0.8 0.74 - 1.2 2.1

6 1,8-Cineole 0.70 5.9 1.17 13.2 14 -

7 y-Terpinene 4.62 3.3 3.11 0.9 11.4 -

8 Bor neol 0.36 7.7 1.38 0.7 4.4 0.5

9 Thymol 89.08 48.0 4.32 38.0 39.7 0.7

10 cis-Caryophyllene 0.56 - - - - -

11 Isoaromadendrene 0.22 - - - - -

12 a-Thujene - 0.2 0.89 2.2 0.5 -

13 B-Pinene - 0.6 - 1.5 0.2 -

14  2$-Pinene - - 0.2 - - -

15 p-Cymene - 2.0 - 2.2 5.4 0.9

16  Linalool - 0.1 0.17 4.4 0.1 4.5

17  Terpinen-4-ol - 0.8 0.10 0.4 2.5 -

18 Carvacrol - 2.3 75.75 14.2 7.6 44.2

19 B-Caryophyllene - 2.9 0.40 0.9 - 1.1

20 trans-Caryophyllene - - 0.40 - - -

21  Germacrene-D - 0.7 - 0.3 1.3 -

22  5-Cadinene - 0.3 - 0.2 - -

23  3-Octanone - - 0.19 - 0.2 -

24 a-Phellandrene - 0.1 0.18 - 0.1 -

25  B-Phellandrene - - 0.34 - - -

26 9-3-Carene - - 0.07 - - -

27  Carvacrol methyl ether - - 0.16 - - -

28 cis-Sabinene Hydrate - 0.9 0.78 - 2.9 -

29 Sabinene - 0.1 - - 0.1 -

30 a-Terpinolene - - 0.08 - - -

31 Terpinolene - 0.2 - - 0.2 0.9

32 L.Carvone - - 0.11 - - -

33  Aromadendrene - - 0.02 - - -
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Table 1. (Continued)

T. kotschyanus

T. kotschyanus

T. kotschyanus

T. kotschyanus

T. kotschyanus

T. kotschyanus var.

No. Components éﬂdg&t(sgga(r;z? var_.rllj?;[(sg; l%]nus Damavand ®™¥  Dizin M%)  Lorestan 8 (%) T%Iraféy%egz )
34  Tricyclene - - - 0.1 1.0
35 1-Octen-3-ol - - - 0.1 -
36  3-Octanol tr. - - 0.1 -
37 Limonene 0.4 - - 0.2 -
38  (+)-Limonene - - - - 2.7
39 cis-Ocimene - - - 0.1 -
40 trans-Ocimene - - - 0.7 -
41  Camphor - - - 0.1 -
42  B-Fenchyl alcohol - - - 0.2 -
43  q-Terpineol 0.2 - - 0.3 -
44  Citral - - - 0.3 -
45  Geraniol - - - 0.2 -
46  Bornyl acetate - - - 0.2 -
47  Geranyl acetate - - - 0.1 -
48 [B-Bourbonene - - - 0.1 -
49 B-Elemene - - - 0.1 -
50 pB-Gurjunene - - - 1.7 -
51 y-Gurjunene - - - 2.2 -
52  Valencene - - - 0.1 -
53 Ledene - - - 0.1 -
54  Bicyclogermacrene 0.3 - - 0.3 -
55 B-Bisabolene 0.6 - - 0.1 -
56 y- Bisabolene - - - 1.2 -
57  Spathulenol 15 - - 0.3 -
58 Caryophyllene oxide tr. - - 0.6 -
59 cis-hexanol - - - - 1.1
60 5-methyl-3-heptanone 1.0 - - - -
61 (E)-B -ocimene 2.8 - - - -
62 vy -terpineol 0.7 - - - -
63  Thymol methylether 4.1 - - - -
64  ()-B -farnesene 0.3 - - - -
65 y- Cadinene 0.1 - - - -
66  Cubenol 0.1 - - - -
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Table 1 (Continued)

T. kotschyanus T. kotschyanus

T. kotschyanus

T. kotschyanus

T. kotschyanus

T. kotschyanus var.

No. Components \ézgdggtksg131a82§ Var‘i'llj(r)LSg; 1<’:10]nus Damavand ®0¥  Dizin M%)  Lorestan ¥ (%) T%Irall(bery%e(rgz)
67 T-cadinol - 0.7 - - - -
68 o-cadinol - 0.1 - - - -
69 Caryophyllenol-II - 0.1 - - - -
70 Phytol - 0.1 - - - -
Total I dentified 97.38 92.3 97.19 80.7 90.3 67

tr, trace (<0.1%).

Table 3- Percentage of Thymol and Carvacrol in various populations of Thymus kotschyanus

Speceis Thymol (%) Carvacrol (%)
T. kotschyanus var . kotschyanus (Gadouk Col) 89.08 -

T. kotschyanus var . kotschyanus (Turkey) % 48.0 2.3

T. kotschyanus (Damavand V) I 4.32 75.75

T. kotschyanus (Dizin) 1" 38.0 14.2

T. kotschyanus (L or estan) ™ 39.7 7.6

T. kotschyanus var . glabrescens (Turkey) ™ 0.7 44.2
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Figure 1- Chromatogram of Thymus kotschyanus var. kotschyanus
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RESULTSAND DISCUSSION
The hydrodistillation of the aerial parts ®hymus kotschyanus var. kotschyanus gave strong
yellow oil with a distinct sharp odor in the yietd 0.93% (w/w), basis on dry weight. Ten
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compounds representing 97.38 % of the oil were tifieth. The main ones were Thymol
(89.08%) andvy-Terpinene (4.62%) (Table 1). Figure 1 shows theomiatogram of

T. kotschyanus var. kotschyanus. In particular, oxygenated monoterpenes were thestm
abundant compound group of the oil (90.14%), bet dmount of monoterpene hydrocarbons
was notable (6.46%) and the sesquiterpene fracticdhe oil was relatively low, representing
0.78 of the total oil. Table 2 indicates the congaar of the essential oil composition (%) from
six populations oThymus kotschyanus. There are three common chemical compositions ngmely
a-Pinene, Borneol and Thymol, among these populstidable 3 indicates the percentage of
Thymol and Carvacrol in various populationsTaf/mus kotschyanus. The absence of Carvacrol,
as mentioned in this table, is the major differebeéveen the present study and the previous
studies. Thymol (89.08%) possesses the highestipiage in Gadouk Col population.

The qualitative and quantitative differences betwdabe chemical compositions of the
populations of the current studies and the previonss may be attributed to their different
ecological and geographical origin factors and ah doe considered as a chemotaxonomic
significance.

In conclusion, the oil of the investigatdthymus variety is rich in phenol content especially,
thymol (89.08%), it can be considered as substfat&hymus vulgaris L. (Common thyme) oil
for medicinal purposes and other applications.

REFERENCES

[1] A Cronquist. The evolution and classificatioh flowering plants 2! Ed. The New York
Botanical Garden, New York, USA998.

[2] VH Heywood. Flowering plants of the world. Looid, England: London University Press,
1993.

[3] R Morales. The history, botany and taxonomyha genusrhymus. In: Stahl-Biskup., Saez,
F. (Eds.), Thyme: The Gendbymus. Taylor and Francis, Londo2004, pp. 1-43.

[4] V Mozaffarian. A dictionary of Iranian plant mees. Tehran, Iran: Farhang Mosavar Press (In
Persian) 2006, pp 317 & 547.

[5] KH Rechinger. Flora Iranica. Akademische DrucRértagsanstalt, Graz-Austria, No. 150,
1982, pp 540-546.

[6] F Merilcli. Journal of Natural Products, 1986, 49(5): 942.

[7] A Rustaiyan; T Lajevardi; M Rabbani; M Yari, @u$h MasoudiDARU, 1999, 7(4): 27-28.

[8] F Sefidkon; M Dabiri, and A Rahimi-Bidgoly.Flavor and Fragrance Journal, 2000, 14(6):
405-408.

[9] B Nickavar; F Mojab, and R Dolat-Abadtood Chemistry, 2005, 90(4): 609-611.

[10] E Bagci, and KHC BaseFlavour and Fragrance Journal, 2005, 2(2): 199-202.

[11] K Morteza-Semnani; B Rostami, and M Akbarzad#urnal of Essential Oil Research,
2006, 18(3): 272-274.

[12] H Habibi; M Fakhr-Tabatabaee, and M BigdBtjouhesh & Sazandegi, 2006, 73: 2-10.

[13] AM Jamshidi; M Aminzadeh; H Azarivand, and Moédi. Journal of Medicinal Plants,
2006, 5(18):17-22.

[14] F Nikkhah; F Sefidkon, and E Shrifi Ashoorabaltanian Journal of Medicinal and
Aromatic Plants, 2009, 25(3): 309-320.

1450
Scholars Research Library



Ali Mazooji et al Annals of Biological Research, 2012, 3 (3):1443-1451

[15] A Nezhadali; M Akbarpour; B Zarrabi ShirvamdaM Mousavi.Journal of the Chinese
Chemical Society, 2010, 57: 40-43.

[16] MH Meshkatalsadat; Sh Shamaei, and M HashgadneResearch Journal of
Pharmaceutical, Biological and Chemical Sciences, 2010, 1(1): 130-135.

[17] P Aberoomand Azar; M Saber-Tehrani; Z Aghagildoddi, and M SoleimanChemistry of
Natural Compounds, 2010, 46(2): 310-312.

[18] H Amiri. Evidence-Based Complementary and Alternative Medicine, Hindawi Publishing
Corporation2010, 8 pages.

[19] RP Adams. Identification of Essential Oil Coomgnts by Gas Chromatography/ Mass
Spectroscopy. Allured Publishing Co. Carol Stredimpis, 1995, 94-353.

1451
Scholars Research Library



