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ABSTRACT

Thymbra spicata L. is an aromatic shrub growing wild in different regions of Turkey. This plant has
traditionally been used for different purposes by local settlements. Leaves of Thymbra spicata were collected
from Kahta district of Adıyaman (684 m, 370 43’ N, 380 39’ E) in three different harvest time as follows:
before flowering (10 May 2010), in flowering (21 May 2010) and after flowering stage (10 June 2010).
Essential oil contents of the plant samples were determined by Hydro-distillation in Clevenger Apparatus with
three hours. Composition of the essential oils was determined by Gas Chromatography Mass Spectrometry (GC-
MS). All the laboratory analysis was performed with three replications. In conclusion, the highest and the
lowest essential oil contents of Thymbra spicata were obtained from the full blooming harvests (3,56 %) and
after flowering (3,38 %), respectively. The lowest essential oil content was found in before flowering harvest
(3,10 %). Besides essential oil contents, essential oil composition of Thymbra spicata was also affected by
different harvest times.
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Introduction

Thymbra spicata L. from Lamiaceae family is a
perennial plant known as “Kekik, Zahter or Sater” in
Turkey. The plant is naturally grown in Southeast
Anatolia [3]. Dried herbs of Thymbra are used as
herbal tea, condiment and folk medicine for treating
asthma, colic, bronchitis, coughs in addition to uses
in food industry for flavoring, aroma and preservation
agents in Turkey. Thyme oils are also used in flavor
and food industries, mainly in the manufacture of
perfumes and cosmetics, or for flavoring chocolates,
toothpastes, mouthwashes, and cough medicines.
Many previous studies reported that the essential oils
of Thymbra spicata, and their main phenolic
constituents such as carvacrol and thymol that show
remarkable antifungal, antibacterial and antimicrobial

activities [8,1].
Thyme essential oils have been studied by

several researchers. The essential oils found in
different parts of Thymbra plants.  It is also popular
among the herbalists because the oil contains thymol,
carvacrol and y-terpinene which are phenols having
important biological activities and pharmacological
properties [3]. The yield of plant material, the
essential oil content and quantitative composition of
plants can be influenced by harvest time, ecological
and climatical conditions [5,2]. It has been reported
that a fairly tight correlation exists between the soil
type and the chemotypic structure of the thyme
population growing on it. Where the soil type varies,
distinct differences among chemotypes can be found
over a short distance [4]. Essential oil is also
affected by seasonally. Muller-Riebau et al. [6] 
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reported that the amount of essential oils and the
concentrations of the phenolic constituents were the
lowest in spring and the highest in June/July, the full
blooming period. They determined that essential oil
content were between 4,8-10,8 % and major
components were carvacrol (481,9- 489,9 mg/mL), γ-
terpinene (40,7- 65,2 mg/mL), p-cymene (40,2- 54,0
mg/mL) from June to July. Tonçer and Kızıl [10]
reported that the highest essential oil content (2.33
%) was at the full-flowering stages. This is due to
high yields of fresh and dry biomass and content of
oil at this stage. 

The essential oil content of geranium usually
increased from the onset of flowering to be the
highest at full bloom and decreased very rapidly
thereafter [7]. Chemical composition, quality and
quantity of plant oils are known to vary due to
several factors; such as geographical origin of the
plant, variants of the same species, part of the plant
used to extract oil, time of harvest, crushing
intensity, distillation method and time and duration of
storage [8,9].

In the present study, during the vegetation
period, we followed the variations of the essential oil
contents and their major components in the different
collecting time of wild growing Thymbra spicata. 
 
Material and Methods

Plant Material

As plant material wild grown Thymbra spicata
samples were collected in the Kahta district of
Adıyaman province from May to June. The
experimental area has typical climatic conditions
(latitude 37°43´N and longitude 38°39´E). This
climatic type is characterized by cold and mild
winters, by dry and hot summers. The study was
carried out in three different harvest time as follows:
before flowering (10 May 2010), in flowering (21
May 2010) and after flowering (10 June 2010).  

Isolation of Essential Oil

Plant materials were dried at room temperature
and the leaves were separated from the other plant
parts. Essential oils in dried leaves (20 g) from each
harvest were isolated by Hydro-distillation apparatus
for 3 hours.
 
Gas Chromatography / Mass Spectrometry (GC/MS)
Analysis

Chemical composition of essential oils obtained
from Thymbra spicata was determined by GC-MS
analysis. GC-MS analyses were carried out on Hp
6890/5972 with a DB1 MS fused silica capillary
column (30 m × 0.25 mm i.d., film thickness 0.25 µ

m). For GC-MS detection, an electron ionization
system with ionization energy of 70 eV was used.
The oven temperature was held at 60 o C for 5
minutes, then increased to 90°C with 2°C/minute
increments and held at this temperature for
45minutes. Injection volume 1 µL split 50/1. Injector
temperature was 210°C, and the carrier gas was He.

Results and Discussion

The essential oil content fluctuated considerably
by different harvesting times. T. spicata has a light
yellow essential oil, of which content was affected
by harvesting times. Maximum percentage of T.
spicata essential oil was found at full blooming
harvest time (3,56 %) and it decreased after
flowering (3,38 %). The lowest essential oil content
was found in post flowering harvest (% 3,10). The
results were similar to the previous studies [6,7,10].
Essential oil content and composition affected by
many factors that have been reported by several
authors [8,9]. Muller-Riebau et al., [6]; Tonçer and
Kızıl [10] also stated that the highest fresh herb yield
was obtained at flowering time than that of other
maturity stages. In some studies, it was shown that
the oils isolated from the leaves and from the flowers
were markedly different in showing that the essential
composition depends on the developmental stage of
the plants and on the amount of flowers present in
the plant material used to isolate the essential oil.

In this study, more than 45 components were
determined in the essential oil of T. spicata. Eight
compounds were identified, representing more than
90 % of the total oil (Table 1). Major constituents
are listed in order to their elution from a GC/MS
column. The highest rate (64.53 %) of carvacrol were
detected after flowering when the lowest ratio was
(53.55 %) in before flowering stage. However,
gamma-terpinene ratio decreased with maturation
(from 19,45 % to 14,29 %). The comparison of the
results with the literature showed significant
differences for oils, which can be attributed to
ecological factors, the development stages of the
plant. The most important components are shown in
Figure 1.

Conclusion:

At the end of this study, we determined that the
essential oil content and components were
significantly affected by harvesting times. Moreover,
maturity stage had significant effect on percentages
of essential oil and component of T. spicata. The
highest essential oil content was determined at full
flowering harvest and the lowest content was found
at post flowering harvest. We propose that T. spicata
should be collected at full blooming stage by
collectors for obtaining higher essential oil content.
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Table 1: Essential oil composition of Thymbra spicata by different harvest times.
Before flowering (%) Full flowering (%) After Flowering (%)

Essential oil content 3,10 3,56 3,38
Compounds
thujene 1,80 1,88 1,61
myrecene 1,50 1,48 1,31
alpha-terpinene 2,69 2,28 1,88
paracymene 7,06 10,34 9,69
gama-terpinene 19,45 16,18 14,29
linalool 1,68 1,76 0,11
carvacrol 53,55 59,51 64,53
beta- caryophyllene 1,59 1,28 1,35
Total 89,32 94,71 94,77

Fig. 1: The effect of harvesting time on the essential oil components of T. spicata
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