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Economically important and endemic plant species have many important uses. In this research essential

oil and fatty acid constituents of endemic plant taxa Origanum acutidens, Micromeria elliptica, Nepeta
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congesta var. congesta and Ballota saxatilis subsp. brachyodonta were analyzed. Detected major
compounds as: carvacrol (18.2%), thymol (11.3%) and caryophyllene oxide (7.5%) in Origanum
acutidens; camphor (12.9%), caryophyllene oxide (12.5%) and pulegone (10.2%) in Micromeria

Keywords: elliptica; 1,8-cineole (18.8%) and nepetalactone (14.5%) in Nepeta congesta var. congesta; B-

Essential oil caryophyllene (11.0%) and pulegone (7.2%) in of Ballota saxatilis subsp. brachyodonta. Palmitic

Fatty acid (31.46%), Steraic (13.22%), Petroselinic (22.22%), Linoleic (9.94%) and Linolenic acid (22.53%)
were found to be main fatty acids.

Origanum

Nepeta

Ballota

Micromaterial

1. Introduction

In chemicals, essential oils obtained especially from medicinal and
aromatic plants and these important seconder metabolites have many
useful effects in alive life. Most of Lamiaceae (Labiatae) member
have antioxidants, antimicrobial, antibacterial and other biological
activities. In addition, Lamiaceae taxa have economic importance in
food, medicine, pharmaceutical industries and in ethnobotany. In
Turkish ethnobotany most of Lamiaceae taxa are often used for the
treatment of many diseases. Essential oils shows antioxidant,
antimicrobial, antibacterial, antidiabetic, antimutagenic, antifungal,
non-toxigenic, preservative for foods, anti-inflammatory, antiviral
and sedative effects (Nakatsu et al., 2000). Plants protects itself by
essential oils against fungi, bacteria, viruses, herbivores, defence
against insects; because of essential oils plants have allelopathic
activity and attracted pollinators to dispersion of seeds and pollens
(Raybaudi-Massilia et al., 2009). Lamiaceae family consists of about
252 genera and more than 6700 taxa and in the world; in Turkey
Lamiaceae with 46 genera, 782 taxa comprising of which 346 taxa
are endemic and endemism ratio is ca. 44% (Celep and Dirmenci,
2007). Some Micromeria taxa are used in ethnobotany for stomach
pains, digestive, relieve headache, capillary tonic, bathing inflamed,
sore eyes, abdominal pains and hypertension (Rivera and Obon,
1992). Some Micromeria taxa have antimicrobial, antifungal and
other biological activity (Duru et al., 2004). In Turkey aerial parts of
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some Ballota taxa are used to treat inflammation, as an antiseptic for
wounds, against gastrointestinal disorders and antiseptic, anti-
inflammatory, anti-rheumatic, antioxidant, antimicrobial effects;
Nepeta L. taxa are pharmacological and biological effects and this
attributed to nepetalactones in Nepeta (Yesilada et al., 1993).
Origanum taxa also have antibacterial, antioxidant, carminative,
antispasmodic, antifungal, antimicrobial and analgesic effects
(Gottumukkala et al., 2011).

However, there is lack study about essential oil and fatty acid
composition of studied taxa in the literature. With this study,
essential oil and fatty acid composition leaves of endemic plants
Origanum acutidens, Micromeria elliptica, Nepeta congesta var.
congesta, Ballota saxatilis subsp. brachyyodonta were detected to
contribute literature and chemical data of studied taxa.

2. Material and Method

2.1 Plant Materials

Origanum acutidens was collected from Topalan village (Bingol)
roadside, steppe and rocky areas, in June 2018, 1200-1300 m., by O.
Kilic with 6880 collected number. Ballota nigra subsp. saxatilis was
collected from Arsuz (Hatay) district, South of Tiilek waist, foresty
areas, in June 2017, by O. Kilic with 5726 collected number.
Micromeria elliptica was collected from upper part of Alatepe
village (Bingdl), vicinity of Kale-bulakbasi, rocky areas, in June
2017, 1800-1900 m., by O. Kilic with 5680 collected number.
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Nepeta congesta var. congesta was collected from Zara, Halkali ve
Korkut koyleri karsisi, bozkir, tashik, jipsli tepe, bayir, orman
agikligi, 1400-1500 m, 20.06.2017, by O. Kilic with 5720. Plant
samples were identified with Flora of Turkey of volume seven
(Davis, 1982). Voucher specimens were deposited in the Pharmacy
Faculty of Adiyaman University.

2.2 GC-MS Analysis

5 g of the each plant samples were homogenized in 10 mL of
hexane/isopropanol at 10.000 rpm for 30 second and centrifuged at
5000 rpmfor 10 min. Derivatization with methyl esters is often
preferred. Forthispurpose Christiemethod was used (Christie, 1990).
This mixture was kept at 50 °C for 15 hours of methylation. The
solvent of the mixture containing the methyl esters was then
evaporated at 45°C under nitrogen and the fatty acids below the test

tubes were dissolved in 1 mL of hexane and analyzed by GC-MS
using amber GC vials. The essential oils were analyzed using HP
6890 GC equipped with and FID detector was used. An Agilent brand
7890A / 5970 C GC-MS instrument and a SGE Analytical BPx 90
100m x 0.25 mm x 0.25 um column were used for fatty acid analysis.
The temperature program was gradually heated from 100 °C to 240
C and the total time was set to 40 min. Injection volume was 1 uL
and split ratio was 10: 1, solvent delay time was 12 minutes, carrier
gas was He. The analiyzes were carried out in central laboratuary of
Bingol University. The essential oil compounds were identified using
the Wiley and Nist mass spectral library and the identified compounds
of the essential oils are listed in Table 1. The identified fatty acid
compounds of studied taxa are listed in Table 2.

Table 1. Essential oil compounds of studied samples (%)

Compounds O M. elliptica N. congesta  B. saxatilis subsp.
RRI acutidens var. congesta brachyodonta
a-pinene 1023 6.8 4.5 4.1 3.2
Camphor 1025 6.2 12.9 4.6
Pulegone 1035 - 10.2 1.2 7.2
B-pinene 1050 2.7 6.7 5 3.8
B-myrcene 1065 - 0.2 4.6 2.2
a-Phellandrene 1075 0.6 - 4.1
8-3-carene 1080 - 13 3
a-terpinene 1085 2.1 - 2.5 5.4
p-cymene 1090 0.7 1.2 3.2
1-8-cineole 1096 8.7 3.8 18.8 5.7
B-ocimene 1105 0.3 - 0.9 2.9
y-terpinene 1120 1 1.7 3.4
Borneol 1175 1.8 - 1.8 0.2
a-terpineol 1210 0.3 1.2 5.8
a-terpinolen 1215 11 3.6 0.4
Carvacrol 1235 18.2 3.2 0.9
Bornyl acetate 1252 7.2 3 2.3
Thymol 1295 11.3 5.4 1.8
Nepetalactone 1320 - 0.1 145 3.2
a-cubebene 1325 0.1 - 0.4 5.5
a-copaene 1365 0.5 13 0.7 15
B-bourbenene 1370 - 0.6 1.2 11
B-caryophyllene 1375 0.5 - 0.7 11
B-cubebene 1385 - 12 0.5
a-humulene 1415 0.4 - 1 1.2
Germacrene D 1430 3.6 0.4 2.3 2.7
B-selinene 1445 4.1 8.5
a-amorphene 1455 - 1.2 0.5 3.8
§-cadinene 1465 24 15 5.7 1.6
Spathulenol 1485 - 0.8 5.8 0.7
g:ig’e‘)phy"e”e 1495 75 125 34 46
Total 89.1 87.1 89 87.2
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Table 2. Leaf fatty acid composition of studied samples (%)

Samples Palmitic  Palmitoleic ~ Stearic  Petroselinic  Linoleic Linolenic  Arasidic  Eicosatrienoic ~ Behenic
M. elliptica 17.9 8.1 225 15.4 324 11 1 1.8
B. saxatilis subsp. brachyodonta 30.1 2.6 13.4 31.4 8.7 13.7

N. congesta var. congesta 40.5 14.7 14.4 5.9 24.5

O. acutidens 37.4 - 16.6 20.6 9.8 15.6

3. Conclusion

In conclusion, qualitative and quantitative variations depending on
collection time, environmental factors, climatic factors, drying
conditions, mode of distillation, genetic, season, plant part analyzed,
ontogeny, analytical methods or defence and protection from insects,
animals or pathogens. The findings showed that the studied plant
taxa had some variations in fatty acid and essential oil composition.
In the literature there is lack study about fatty acid composition of
endemic species Origanum acutidens, Micromeria elliptica, Nepeta
congesta var. congesta and Ballota saxatilis subsp. brachyodonta;
so this study also contribute to fatty acid composition of Origanum,
Micromeria, Ballota and Nepeta taxa.
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