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In this study, essential oil and fatty acids composition and antioxidant properties of Micromeria 

Myrtifolia, which is grown naturally in Ceylanlı village/Kırıkhan/Hatay region, were investigated. 

Micromeria Myrtifolia contains 10.12% by weight of moisture, 0.053% by weight of essential oil 

and 0.56% by weight of fixed fat, on dry matter.  In the volatile oil analysis, thirty-four volatile 

components were identified. The essential oil is mainly composed of Caryophylene oxide, 

Caryophyllene, α-Curcumene, β-Cadinene,4-tert-butyl anisole, Nerolidol, Cadalin, and α-

Cubebene. Eleven components were identified in fatty acid analysis. According to the analysis, the 

main components of fixed oil were palmitic acid (10.61%), linoleic acid (Omega 6) (8.46%), 

linolenic acid (Omega 3) (30.34%) and stearic acid (9.12%). The plant was extracted with methanol 

to determine its antioxidant capacity and total phenolic content. Total phenolics were found as 

110.00± 0.00 mg Gallic acid equivalent g-1 of extract powder. DPPH free radical scavenging activity 

was found as IC50: 0.046±0.0035 mg ml-1. The Cupric reducing antioxidant capacity 

TEACCUPRAC:0.973 mmol TR g-1 was found from the Trolox calibration curve. The results were 

compared with the standard antioxidant compounds BHA and BHT. The results showed that the 

methanolic extract was rich in phenolic content and had an antioxidant activity close to synthetic 

antioxidants. 
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Introduction 

Micromeria Myrtifolia Boiss. & Hohen is a plant 

belonging to the Lamiaceae family, which is distributed in 

the region from the eastern Mediterranean to Iran 

(Govaerts, 2003).  

Micromeria Myrtifolia was used to treat skin diseases, 

heart diseases and asthma. Micromeria Myrtifolia is known 

as antiseptic and helps in menstrual pain relief and was also 

traditionally used to treat digestive system disorders (Said 

et al., 2002; Saad et al., 2011; Khalifa, 2004). 

People traditionally use medicinal plants to prevent 

disease. The composition of essential oil can vary in 

quality, quantity and in composition according to climate, 

soil composition, plant organ, age and vegetative cycle 

stage (Masotti, et.al., 2003; Angioni, et.al., 2006). 

Polyphenolic substances, vitamins and enzymes found in 

the structure of plants consumed as food are directly related 

to the antioxidant effects of plants. Antioxidants are 

protective or inhibitory compounds that aid healing in 

medicinal plants. Antioxidants can prevent or reduce 

oxidative damage even at low concentrations. (Vaya and 

Aviram, 2001, Soong and Barlow, 2004). 

Due to the side effects of synthetic preservatives, 

people are referred to use natural products instead of 

synthetic preservatives in the last years. Consumers 

interested in natural products, added especially plant 

extracts and their essential oils to increase the flavor, color 

and aroma of the food. (Wu et al., 2011).  

Sources of natural antioxidants are primarily plant 

phenolics that may occur in all parts of plants such as fruits, 

vegetables, nuts, seeds, leaves, root, and barks. 

A variety of substances, including peptides, aldehydes, 

alkaloids, essential oils, phenols and other soluble 

components in plants, cause plants to exhibit antimicrobial 

and antioxidant activity. These plants were then found to 

be important therapeutic applications against human 

pathogens. (Nickavar et al., 2008). 

Phenolic compounds found in natural compounds are 

one of the major active groups acting as radical scavenging 

and antioxidant (Halliwell et al., 1992). The harmful effect 

of free radicals can be prevented by antioxidants, which 

cleans the free radicals and detoxify the organism. (Cao et 

al., 1996; Wang et al., 1996). Today, many people prefer 

https://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


Timur / Turkish Journal of Agriculture - Food Science and Technology, 14(7): 1933-1937, 2026 

1934 

 

to use medicinal plants that are natural antioxidants rather 

than chemical drugs. 

In this study, it was aimed to determine the essential oil 

composition, phenolic substance and antioxidant activity of 

Micromeria Myrtifolia, locally known as taş çayı, growing 

naturally around of HATAY Kırıkhan Ceylanlı village. 

 

Materials and Methods 

 

Extraction and GC Analysis of Essential Oil 

The plant was dried in open air and for steam-

distillation was ground. It was boiled 3 h by using 

Clevenger apparatus. the collected essential oil was dried 

over anhydrous sodium sulfate and after filtration, stored 

at 4°C for analyses. 

GC-MS analysis was performed on an HP6890 gas 

chromatography instrument coupled with a mass detector. 

The ether solution of essential oil was separated on an HP-

5MS nonpolar capillary column (30 m×250-μm, 0.25-μm 

film thickness). The oven temperature was maintained at 

45 °C for 5 min and then programmed at 3 °C/min to 220 

°C and held at 250 °C for 10 min.  Helium (99.99%) was 

used as the carrier gas at a flow rate of 0.9 ml min-1. One 

microliter of the essential oil extract was injected. 

Identification of the components were performed by using 

WILEY library of GC-MS. 

 

Extraction and GC Analysis of Fatty Oil  

Petroleum ether extraction of plant was carried out with 

soxhlet apparatus. The total extraction process was 

completed within four hours. The extracted phase was 

filtered and concentrated to vacuum under reduced 

pressure in rotary evaporator and dried in desiccators. 

Fatty oil extraction of the plant was carried out four 

hours with soxhlet apparatus by using petroleum ether. The 

extracted phase was dried with calcium chloride, filtered, 

and concentrated under reduced pressure in the rotary 

evaporator.  

The methyl esters of the fatty acid were determined by 

gas chromatography of using an HP 6890N gas 

chromatograph integrated hp Innovax column. Fatty acids 

were identificated by using WILEY library of GC-MS. 

 

Methanolic Extract 

The plant was ground by the electric blender. 

Approximately 100g of ground plant defatted three times 

with 200ml petroleum ether and then, 2 hours extracted 

with 200 ml methanol at 40 °C.  This stage six times was 

repeated. The residue was removed by filtration and the 

filtrate was concentrated by rotary evaporator at 40 ̊C and 

the extract was stored at –4°C.  

 

Total Phenolic Content 

For determination of the total phenolic content of the 

extract, the Folin-Ciocalteau method was used. The 

absorbance was measured at 765 nm. (Singleton and Rossi, 

1965). Analyses were repeated three times and total 

phenolic content was calculated from a calibration curve 

obtained with gallic acid. Total phenolic concentrations 

were expressed as gallic acid equivalents (μg GAE/ml 

methanolic solution).  

 

DPPH Radical-Scavenging Activity 

Hydrogen donating or radical scavenging ability of the 

Micromeria Myrtifolia methanolic extract was measured in 

triplicate by using DPPH radical method (Brand-Williams 

et al., 1995). The decrease in the absorbance was measured 

at 517 nm. The same procedure was repeated with synthetic 

antioxidants, BHT and BHA, as the positive control for 

compare of plant effect. Inhibition level of the free radical 

was measured as a percentage (I %). 

The percent DPPH scavenging ability was calculated as 

follows: 

 

I % = (Ablank – Asample/Ablank) × 100  (1) 

 

where Ablank is the absorbance of the control reaction 

(containing all reagents except the test compound) and A 

sample is the absorbance of the test compound. The extract 

concentration required for 50% inhibition (IC50) was 

calculated from the graph by plotting inhibition percentage 

against extract concentration.  

 

CUPRAC Assay of Total Antioxidant Capacity 

The total antioxidant capacity was determined with the 

CUPRAC method by measuring absorbances at 450 nm. 

(Apak et al., 2006). The analysis was carried out three 

times repeated and the total antioxidant capacity calculated 

from calibration curve obtained with TROLOX. Total 

antioxidant concentrations were expressed as mmol TR g-1 

dry matter.  

On the other hand, trolox equivalent antioxidant 

capacity may calculate as follows: 

 

C=(Af/ ε TR)×(Vf/Vs)× r (Vcup/m)  (2) 

 

Where; 

C : Capacity (mmol TR/g) 

Af : final absorbance of sample 

ε TR: molar absorptivity of trolox (ε=1.67x104 

L/mol.cm) 

Vf  : final volume (4,1ml) 

Vs : sample volume 

r : dilution factor 

Vcup : initial volume of sample or trolox 

m : (g) dry matter 
 

Results 

 

In the steam distillation of Micromeria Myrtifolia a 

yellow volatile oil with total yield of 0.053% (w/w) was 

obtained. The volatile oil constituents and their 

percentages are listed according to their elution order.  

Table 1. In the essential oil, thirty-four components were 

identified. aliphatic esters, alcohols, and hydrocarbons are 

the main constituents in the volatile oil. The major volatiles 

are α-Cubebene, Caryophyllene, α-Curcumene, β-

Cadinene, Caryophyllene oxide, Nerolidol, Cadalin, and L-

Calamene. 

The plant was extracted with petroleum ether by using 

Soxhlet extraction method, and 0.57 wt.% oil obtained.  

The yield was calculated on the dry weight of the milled 

plant. Fatty acid components and their ratios are listed in 

Table 2. According to analyses major components of the 
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fixed oil are palmitic acid, linoleic acid (Omega 6), 

linolenic acid (Omega 3), and stearic acid respectively. 

The total phenolic substance of the methanol extracts of 

plant was determined according to the Folin-Ciocalteu 

method. The total phenolic content was 110.00±0.00 mg 

gallic acid equivalent g-1 of extract powder in reference to the 

standard curve (y = 5.2967× - 0.0388 R² = 0.9978). (Figure 1) 

The free radical scavenging effect was determined 

according to the DPPH method and the result was 

compared with BHA and BHT. 

DPPH radical-scavenging activity IC50 values required 

for the 50% inhibition of the DPPH radical in the reaction 

medium were calculated from equations in Figure 2 and 

found to be BHA: 0.0032± 0.00042, BHT: 0.026±0.0038 

and Micromeria Myrtifolia: 0.046±0.0035 mg mL-1, 

respectively. The low IC50 value is indicative of the high 

radical scavenging activity. 

 

Table 1. Volatiles of Micromeria Myrtifolia 

Peak no Time Component Cas. No % 

1 23.65 Linallol 000078-70-6 tr 

2 29.87 α-Terpineol (p-menth-1-en-8-ol) 1000157-89-9 tr 

3 39.88 3,9-Epoxy-p-mentha-1,8(10)-diene 1000111-14-8 tr 

4 41.85 α-Cubebene 017699-14-8 3.44 

5 42.36 β-Bourbonene 005208-59-3 tr 

6 42.80 β-Cubebene 013744-15-5 0.68 

7 44.71 Caryophyllene 000087-44-5 27.55 

8 45.68 α-Bergamotene 017699-05-7 tr 

9 45.86 4-tert-butyl anisole 056362-87-9 3.37 

10 46.62 α-Caryophyllene 006753-98-6 2.24 

11 47.00 β-Sesquiphellandrene 020307-83-9 tr 

12 48.69 α-Curcumene 000644-30-4 2.77 

13 49.38 Aromandendrene 017334-55-3 tr 

14 51.52 Delta-Cadinene 000483-7-1 7.56 

15 52.89 Alpha calacorene 1000293-02-3 1.47 

16 53.57 Caryophyllene oxide 001139-30-6 25.22 

17 54.57 Endo-2-methylbicylclo [3,3,1] nonane 042558-37-2 0.88 

18 54.99 Nerolidol 1000285-43-6 3.74 

19 56.53 Alpha-Santalol 019903-72-1 1.37 

20 57.40 Humulene epoxide 019888-34-7 0.97 

21 57.85 Benzene,1-methyl-4-(1,2,2-trimethylcyclopentyl) (1,2,2-trimethylcyclopentityl 016982-00-6 0.63 

22 58.65 α-Cedrene 000469-61-4 1.03 

23 59.07 Caryophyllene-5-β-ol 019431-80-2 0.55 

24 59.47 α-cadinol 00048134-5 0.65 

25 60.31 (+)-Valencene 010219-75-7 tr 

26 60.90 α-Calacorene 1000293-02-3 0.55 

27 61.10 Cadalin 000483-78-3 2.42 

28 64.37 L-Calamene 000483-77-2 2.08 

29 65.37 Scobenol 000120-51-4 tr 

30 66.56 Farnesole acetate 004128-17-0 tr 

31 68.22 Phytone 000502-69-2 tr 

32 68.67 (+)-ɣ-Gurjunene 022567-17-5 tr 

33 70.34 Aristolene epoxide 1000151-48-9 tr 

34 70.79 Tridecanoic acid 000638-53-9 0.5 

tr:Trace (<0.5%)    

 

Table 2. Fatty acids obtained from petroleum ether extract of Micromeria Myrtifolia. 

Peak no Time Compound Cas No. % 

1 6.20 4,7,10,13,16,19-Docosahexaenoic acid 002566-90-7 1.85 

2 8.35 Arachidonic acid 002566-89-4 3.83 

3 10.63 Myristic acid 000124-10-7 0.85 

4 17.63 Palmitic acid 000112-39-0 10.61 

5 23.14 Linoleic acid (omega 6) 000112-63-0 8.46 

6 23.34 Linolenic acid (omega 3) 000301-00-8 30.34 

7 23.44 Oleic acid (omega 9) 000112-62-9 0.65 

8 24.02 Stearic acid 000112-61-8 9.12 

9 28.93 Cis-8,11,14-Eicosatrienoic acid 001783-84-3 1.48 

10 30.70 Arachidonic acid 001120-28-1 1.51 

11 36.91 Behenic acid 000929-77-1 0.79 
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The DPPH removal activity of the standards and plant 

extract was found to decrease as plant extract< BHT< 

BHA. According to the results the plant revealed good 

antioxidant property. 

CUPRAC method was used for determination of 

Reductive Antioxidant Capacity. Figure 3 shows the graph 

of absorbance versus different dilution of Trolox. A good 

fit (r=0.985) between concentration and absorbance was 

observed. As the amount of Trolox increased, the 

absorbance increased. 

 

 

 

 
Figure 1. Calibration curve of Gallic acid. 

 

 
Figure 2. Comparison of inhibition value of Micromeria 

Myrtifolia, BHT and BHA 

 

 
Figure 3.  Calibration curve of Trolox (TR) 

 

Equation 2 and trolox calibration curve was used to 

calculation of the Cupric reducing antioxidant capacity 

(TEACCUPRAC). From the Trolox calibration curve 

TEACCUPRAC:0.973 mmolTR g-1 and calculated from 

the formula TEACCUPRAC: 0.989 mmolTR g-1 was 

found. Calculated and measured CUPRAC values were 

observed to be compatible with each other. 

Conclusion 

 

Each plant is not a medicinal aromatic plant. There are 

harmful aspects as well as the benefit of plants. In order to 

use plants as medicinal aromatic plant, it is necessary to 

identify components such as active substance, essential oil 

and fixed oil. Therefore; for determination of 

pharmacological properties of Micromeria Myrtifolia, the 

essential oil composition, fatty acid composition, 

antioxidant capacity and total phenolic substance of the 

plant were studied. In essential oil analysis thirty-four 

volatile substances were identified. Predominantly volatile 

components are Caryophyllene oxide, Caryophyllene, α-

Curcumene, β-Cadinene,4-tert-butyl anisole, Nerolidol, 

Cadalin, and α-Cubebene. The main components of fixed 

fat were found to be palmitic acid, Linoleic acid (Omega 

6), Linolenic acid (Omega 3), and Stearic acid. Total 

phenolics were found 110.00± 0.00 mg gallic acid 

equivalent g-1 of extract powder. DPPH free radical-

scavenging activity IC50 was found as 0.046±0.0035 mg 

mL-1. Cupric reducing antioxidant capacity 

TEACCUPRAC:0.973 mmolTR g-1 was found. It is observed 

that the methanolic extract of Micromeria Myrtifolia has 

good antioxidant activity, but lower than synthetic 

antioxidant BHT (Butylated Hydroxytoluene), and BHA 

(Butylated Hydroxyanisole).  Obtained results showed that 

the Micromeria Myrtifolia was rich in phenolic content, 

essential oil and essential fatty acids. 
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