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Abstract
Thymus fallax Fisch. & Mey. is a native plant belongs to Lamiaceae family; which can use in
ethnobotany, modern medicine, aromateraphy and in different industries for its essential oils. In this
study the essential oil components aerial parts of Thymus fallax was examined by GC-MS technique.
Forty nine constituents were determined representing 92.6% oil. The main compounds and chemotypes
of studied sample were carvacrol (24.3%), thymol (8.9%), -terpineol (6.9%), borneol (6.4%) and
carveol (6.2%). With this study, chemotypes of studied taxa were detected carvacrol and thymol. Studied
plant samples were found to be rich in respect to essential oils and the results discussed in terms of natural
product.
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1. Introduction
Plants have been employed in conventional medicine since ancient times, particularly due to their
antimicrobial activity, and their aromatic, medicinal properties have consequently been the object of
frequent scientific researches (Edrir, 2007). According to the world health organization, about threequarters of the world population rely upon traditional remedies for their health care. “Fresh and dried
aromatic plants as well as their processed products have been widely used as flavourings since ancient
times, however, during last few decades they also have become a subject for a search of natural
antioxidants and antibacterial agents” (Li et al., 2008). “Thymus L. belonging to the Lamiaceae family,
is a pleasant smelling perennial shrub, which grows in several regions of the world such as Western
Mediterranean, Iran, and Turkey” (Baytop, 1997). “Thyme is used for seasoning, poultry, soups, and
vegetables in herbal teas prepared for colds and flues as well. Thyme and its oil have been used as
fumigants, antiseptics, antioxidants, and mouth washes” (Gulluce et al., 2007). Among the aromatic
plants belonging to the family Lamiaceae, the genus Thymus is noteworthy for the numerous species and
varieties of wild-growing plants, and thyme oils present high antimicrobial effect compared to the oils of
other plants. The oils of Thymus taxa are widely used as an antiseptic agent in many pharmaceutical
preparations and as a flavouring agent for many kinds of food products and their essential oil
compositions have been studied earlier (Bagci et al., 2005; Tümen et al., 1999).
The genus Thymus is represented in Turkey more than 60 taxa, 20 of which endemic. Members of this
genus are called “kekik” in Turkish and most widely used as spices and in traditional folk medicine to
treat infectious diseases and disorders (Gümüş, 2010). In Turkey, medicinal and aromatic plants widely
distributed and there are rich and diversified floras; these economically important plants have recognition
for nutritional and medicinal characteristic; besides they are used in various industries such as cosmetics,
perfumes, detergents, as well as in pharmacology and food flavoring (Çalmaşur et al., 2006). Thymus is
a well known genus in the Lamiaceae family; this genus is generally used as traditional remedy to treat
various ailments such as a antimicrobial, insecticides, antifungal, herbicidal repellents, expectorant
carminative and aromatic for whooping and convulsive coughs, digestive disorders and menstrual
problems sedative, anesthetic, antiseptic, abortifacient, antirheumatic (Hussain, 2009). About 3000
essential oils produced by at least 2000 plant species, which about 300 of them are significant from the
marketing viewpoint (Hussain, 2009). Essential oils and their constituent small molecules exhibit
excellent medicinal properties and hence may be used against infectious and noninfectious diseases (Raut
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& Karuppayil, 2014). Essential oils are definite as any volatile oil[s] that have strong aromatic
components and that give characteristic odor, flavor, or smell to a plant. These are the byproducts of
plant metabolism and are frequently referred to as volatile plant secondary metabolites. Essential oils are
found in glandular hairs or secretory cavities of plant-cell wall and are present as droplets of juice in the
leaves, stems, bark, flowers, roots, and/or fruits in different plants (Koul et al., 2008).
Secondary metabolites, especially essential oils play important ecological and biological roles and are
important for plant defense as they often contain antimicrobial, antifungal and antioxidative properties
(Najafian, 2014). Essential oils have been widely employed for centuries in the pharmaceutical,
agricultural, hygienic, and cosmetic industries and have been added to foods as spices or herbs (Zhang
et al., 2015). Essential oils may be affected by a variety of factors including nutrition, habitat, soil, solar
radiation, temperature, humidity, location, genetics, and harvesting time (Lozione & Venskutonis, 2005).
One of the most important genera of the Lamiaceae family is Thymus L. taxa are herbaceous, perennial,
small shrubs usually growing in light soils containing calcium compounds (Llorens et al., 2014). In the
most parts of the world Thymus are considered most valuable taxa and food preservatives in the food
industry; it has been widely used for its carminative, digestive, antispasmodic, anthelmintic, bactericidal,
secretomotor, antitussive, antimicrobial, antiinflammatory, and expectorant effects (Nabavi et al., 2015).
Research has shown that the most crucial factor for determining thyme chemotypes is the amounts of
thymol and carvacrol (Pitarokili et al., 2014). Essential oils may be found in all of the aromatic plant
species organs, serving important roles such as the protection of the plant against microorganisms,
insects, and herbivorous animals or the attraction of insects responsible for the dispersion of pollens and
seeds (Pauli, 2006). T. fallax is distributed in Iran and Turkey; it is an erect, branching dwarf shrub with
lanceolate elliptic leaves covered by numerous wine-colored glands; white-topurple flowers are arranged
in a loose head inflorescence. Thymus taxa are characterized by having an excellent richness in essential
oil; many of the Thymus oils have germicidal, antibacterial; as well as for stimulating digestion, clear
thinking, circulation, and mental balance; many other species of the genus Thymus have also been studied
for their composition and antibacterial activity (Costa et al., 2015).
In this study we aimed to determine essential oil composition and to determined chemotypes and to
potential usefulness of Thymus fallax. From the analysis results; it is understood that this plant is rich in
essential oil amount and various chemical content. With this study, the essential oil yield and composition
of the aboveground parts of this plant species were determined and important results were obtained for
the multi-purpose use of this plant.
2. Materyal ve Metod
Thymus fallax was collected from between Koçali village and Çelikhan district, stony slopes, 1700-1750
m., in June 2017, Kılıç 5242. Plant sample was identified with 7 volume of Flora of Turkey (Davis,
1982), by plant taxonomist Ö.Kılıç. The voucher specimen have been deposited in the Pharmacy Faculty
of Adıyaman University.
The essential oil was isolated by hydro distillation of air-dried samples using a Clevenger-type apparatus
for 3 h, according to the method recommended in British Pharmacopoeia. The distillated oils were dried
over anhydrous sodium sulfate and stored in tightly closed dark vials at 4°C until analysis. A Varian 3800
gas chromatograph interfaced with a Varian 2000 ion trap mass spectrometer was used. Injector
temperature, 260 0C; injection mode, splitless; column, 60 m, CP-Wax 52 CB 0.25 mm i.d., 0.25 lm film
thickness. The oven temperature was programmed 45 0C held for 5 min, then increased to 80 0C at a rate
of 10 0C/min, and to 240 0C at 2 0C/min. Helium used as carrier gas was at a constant pressure of 10 psi;
the transfer line temperature 250 0C; the ionisation mode, electron impact; acquisition range, 40-200 m/z;
scan rate, 1 us -1. The compounds were identified using the National Institute of Standards and
Technology library, mass spectral library and verified by the retention indices. The relative retention
index were calculated on the basis of peak-area ratios. The essential oil composition of studied sample
was showed in Table 1.
3. Results and Discussion
Although some researches about different Thymus taxa (Sökmen et al., 2004); however, only a few
studies have been carried out with T. fallax. In this study, essential oil composition aerial parts of Thymus
fallax was investigated and carvacrol (24.3%), thymol (8.9%), -terpineol (6.9%), borneol (6.4%) and
carveol (6.2%) were detected the main constituents of T. fallax (Table 1). GC-MS analysis of the
essential oils from aerial parts of Thymus migricus, Thymus fallax and Thymus pubescens var. pubescens
were analyzed and the major components in the essential oil of T. migricus were found to be a-terpineol
(30.6%), thymol (20.7%); while in the essentiol oil of T. fallax cis-carveol (29.6%) and a-terpineol
(10.8%); carvacrol was a dominant compound with a percentage 66.1% of the essential oil of T.
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pubescens var. pubescens (Küçükbay et al., 2014); similarly -terpineol (6,9%) and and carveol (6.2%)
were the major compounds in this research (Table 1). According to GC/MS results of the essential oil of
T. fallax carvacrol (68.1%), p-cymene (4.8%), -caryophylene (3.8%), and -terpinene (3.6%) were the
main constituents of the oil. In this study, we were detected 49 compounds representing (92.6%) of the
oil and carvacrol (24.3%), thymol (8.9%),-terpineol (6,9%), borneol (6.4%) and carveol (6.2%) were
found to be the main constituents (Table 1). In another study, carvacrol (69.2%), p-cymene (15.4%),
thymol (5.3%) and γ-terpinene (4.5%) were identified the main constituents of T. fallax from Iran
(Rustaiee et al., 2011); wehereas in our study p-cymene (2.8%), and γ-terpinene (0.8%) were identified
ony low amounts (Table 1). It is thought that diverse results found in the literature is caused differences
in climatic and geographical conditions, developmental stages, the existence of different varieties of
chemotypes T. fallax, the extraction method of the oils and/or all of them. Carvacrol and thymol are the
major constituents of the essential oils, which belong to the Lamiaceae family of plants including oregano
and thyme (Daferera et al., 2002).
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Table 1. Essential oil composition of Thymus fallax
Components
Tricyclene
α-Thujene
α-Pinene
Camphene
Sabinene

Relative Retention Index
929
932
941
956
978

Thymus fallax (%]
0.2
1.1
1.0
0.2
0.1

β-Pinene
3-Octanone
Myrcene
3-Octanol

982
986
993
995

0.4
0.2
1.9
0.5

α-Phellandrene
δ-3-Carene
α-Terpinene
p-Cymene
Limonene
1,8-Cineole
γ-Terpinene
Linalool oxide
Terpinolene
Linalool
Limonene oxide
trans-Sabinol
Camphor
cis-Chrysanthenol
Borneol
Terpinen-4-ol

1005
1012
1018
1026
1031
1035
1062
1089
1091
1099
1139
1143
1147
1166
1172
1179

0.7
2.1
1.6
2.8
0.5
4.4
0.8
0.3
1.2
2.1
0.3
0.5
1.5
0.3
6.4
1.0

α-Terpineol
Pinocarvone
Geraniol
Carveol
Thymol
Carvacrol
Eugenol
-Copaene
Geranyl acetate
β-Bourbonene
Aromadendrene
α-Humulene
γ-Muurolene
Germacrene D
γ-Amorphene
β-Bisabolene
γ-Cadinene
trans-Calamenene
Spathulenol
Caryophyllene oxide
Aromadendrene
α-Cadinol
β-Bisabolol
α-Cadinene

1191
1195
1255
1291
1293
1300
1360
1378
1383
1389
1443
1457
1479
1482
1498
1508
1517
1531
1579
1584
1643
1657
1678
1541

6.9
0.2
4.6
6.2
8.9
24.3
0.4
0.2
1.0
0.3
0.2
0.1
0.1
1.8
0.1
0.4
1.8
0.3
0.7
1.5
0.1
0.1
0.2
0.1

Total identified components: 49
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Several in vitro and in vivo researched showed different bioactivity of carvacrol nutrient, including
antibacterial, antioxidant, antiseptic, antispasmodic, antifungal, antiviral, anti-inflammatory,
expectorant, antitussive, immunomodulatory and chemopreventive as well as modifier of rumen
microbial fermentation and reduction of methane emission (Bravo et al., 2014). Carvacrol has crucial
bioactivities on poultry and animal physiology and metabolism, this compound could have antioxidant
action on poultry meat when added in the diet. Bavadekar (2012) reported that carvacrol promotes cell
death in prostate cancer cells. “Several studies have been reported the addition of some phytogenic
additives or their products such as cold pressed oil, essential oil or extracts to animal and poultry diets
that improved live body weight, body weight gain, feed conversion ratio, immune response, antioxidant
status, carcass traits and quality, and lowered morbidity and mortality rates” (Dhama et al., 2015).
Thymol have antioxidant, antispasmodic, antiseptic, antimicrobial, and anti-inflammatory properties;
some studies have reported the usage of thymol for anticancer property (Andersen, 2005). The
antioxidant effects of thymol and carvacrol have been confirmed in several studies, suggesting their
administration as nutritious elements in the improvement of novel functional foods (Rubio et al., 2013).
Thymol protective nature against caries and plaques allures the field of dental drugs (Chauhan et al.,
2014).
The current review covers important aspects including the essential oil composition, potential usefulness
and carvacrol, thymol richness of Thymus fallax.
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