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INTRODUCTION 

The pharmaceutical properties of 

aromatic plants exist in essential oils. They 

are used to treat diseases traditionally.
1,2

 

Thyme (T. vulgaris) plant grows in 

throughout of Iran, especially in Chahar 

Mahal and Bakhtiari and Fars provinces.
3
 

The “Avishan or Azorbe,” (Persian name of 

Thyme) consists 14 species which grow in 

many regions of Iran.
4
 Thyme (T. vulgaris) 

is especially well known for its aromatic and 

therapeutic properties due to the essential oil 

of its leaves.
5
 Thyme (Thymus vulgaris), 

belonging to the lamiaceae family, is a 

pleasant smelling perennial shrub, which 
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ABSTRACT 

Background and aims: Coinciding with the rise of human population, the use of 

medicinal plants began by ancient peoples as medicine, poison, detergent, food and paint 

upon it. 

Methods: In present study, the chemical composition and antioxidant activity of Shirazi 

thyme, T. vulgaris, essential oil was analyzed by three methods (DPPH, potassium 

ferricyanide reaction and CUPRAC methods) and comparison with TBHQ method for 

determination of reducing power of T. vulgaris essential oil by potassium ferricyanide 

method. Phytochemical composition of T. vulgaris essential oil was identified by 

GC/Mass device. 

Results: The results showed that T. vulgaris essential oil has a good potential against 

oxidants even near to TBHQ. The essential oils of this plant are Thymol (40.02%) and 

Carvacrol (18.31%). 

Conclusion: The results of antioxidant activity of Thymus vulgaris using three methods 

and comparison with TBHQ (Tertiary butyl hydroquinone) showed Thymus vulgaris 

essential oil have a good potential for scavenging of free radicals similar to TBHQ 
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grows in several regions in the world. 

Thyme is used for marine feed, poultry, 

soups and vegetables, for flavoring liqueur 

in herbal teas prepared for colds and flues, 

as well. Thyme and its oil have been used as 

fumigants, antiseptics, antioxidant and 

mouth washes. The main constituents of 

Thymus vulgaris include Thymol, carvacrol 

and flavonoids to have antibacterial,  

anti-flatulent and anti-worm properties.
6
 

Plants belonging to the Lamiaceae family 

are known to be rich in compounds 

possessing strong antioxidant activity.
7
 The 

essential oils isolated from some species of 

thymus are characterized by different 

analytical methods that show of a high 

concentration of Thymol and carvacrol.
8
 

Based on research report, the essential 

oils with high proportions of the phenolic 

components Thymol and/or carvacrol 

exhibited the highest antioxidant activity.
9
 

Based on investigation, the principle 

percentage of component in the essential  

oils of common thyme from different 

geographical sources (Estonia and in other 

European country) are Thymol (0.9-75.7), 

carvacrol (1.5-83.5), p-cymene (4.3, 34.4)  

γ-terpinene (0.9-19.7), linalool (0.4-4.8), 

(E)-β-caryophyllene (0.5-9.3) and terpinen-4-ol 

(tr-3.8).
10

 Data on the essential oil 

composition of Thymus vulgaris of other 

continents have been presented in numerous 

publications. Depending on the geographical 

origin and the specific ecological sites from 

which it is collected, its quantitative and 

qualitative composition vary greatly 

between countries and the diversity of 

essential oils arises from the existence of 

many chemotypes.
11

 The condition of Iran is 

suitable for growth medicinal plants and 

these condition influences to chemical 

composition of them. Iranian habitats 

support about 8000 species of flowering 

plants (belonging to 167 families and  

1200 genera), of which almost 1700 are 

endemic.
12

 The antioxidant activity of 

Thymus vulgaris essential oil from some 

areas in the world such as Bosnia and 

Herzogovin, Romain, Yemen, Tunisia, 

Jordan, Eastern Austria, Northeastern 

Mexico was evaluated.
7,9,11,13-16

 In this study 

antioxidant activity of Thymus vulgaris 

essential oil that grown in Shiraz, Iran was 

evaluated by DPPH, potassium ferricyanide 

reaction and CUPRAC (Cupric Reducing 

Antioxidant Capacity) methods and these 

results were compared with Tertiary Butyl 

hydroquinone (TBHQ) which is a Synthetic 

antioxidant. Also, chemical composition of 

Thymus vulgaris essential oil that grown  

in Shiraz, Iran was analyzed by gas 

chromatography-mass spectrometry (GC/mass) 

device. 

 
METHODS 

Thymus vulgaris (Zataria multiflora 

bioss with herbarium code 35314) was 

prepared and dried in spring season from 

Shiraz, Iran. GC/Mass instrument in model 

of 7890A, Agilent Technologies and Micro 

plate reader instrument in model of Beijing 

Beifen-Ruili, VIS-7220G/UV-9200 were 

used for analysis. TBHQ, DPPH, methanol, 

copper (II) chloride were purchased from 

Sigma-Aldrich Company and potassium 

ferricyanide, trichloro acetic acid, phosphate 

buffer from Merck Company. 

For extraction of Thymus vulgaris 

essential oil, 50 g of dried Thymus vulgaris 

was added with 500 ml distilled water after 
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that was extracted by Clevenger device. 

Finally, the essential oil was kept in a glass 

bottle at 18 ºC until research. 

GC/Mass system condition of the 

column was HP-5MS (30 m ×0.25 mm, film 

thickness 0.25 𝜇m). The column temperature 

was programmed at 60 to 210ºC with rate of 

3 ºC for 1 min, and then temperature 

changed at 210 to 240 ºC with rate of 20 ºC 

for 1min after that for 8 minute staying in 

this temperature. The carrier gas was 

helium. The injection port and the detector 

temperature was 280 ºC (split ratio: 1/100). 

DPPH method 

First of all, added 20 μl of samples 

(essential oil of Thymus vulgaris and 

TBHQ) with 6.25 to 800 concentrations into 

cells 1 to 8 of micro plate rows. Then,  

200 μl of DPPH solution was added to the 

cells of row. Then, 20 μl of samples with 

6.25 to 800 concentrations was added into 

cells 1 to 8 of other row of micro plate with 

200 μl of methanol as blank. Also, 20 μl of 

methanol with 200 μl of DPPH solution was 

added into last cell of each row as control. 

This experiment was performed in three 

replicates. After that, the micro plate was 

kept in dark place for 30 minute. Finally, 

micro plate was placed into micro-plate 

reader instrument. 

The antioxidant activity of samples was 

calculated using the following equation and 

applied the graph pad prism software: 
 

IC50=100 - [
𝐴𝐵𝑠𝑎𝑚𝑝𝑙𝑒−𝐴𝐵𝑏𝑙𝑢𝑛𝑘

𝐴𝐵𝑐𝑜𝑛𝑡𝑟𝑜𝑙
] × 100 

 

IC50 values denote the concentration of 

sample, which is required to scavenge 50% 

of DPPH free radicals.
17

 

For determination of reducing power of 

Thymus vulgaris essential oils by potassium 

ferricyanide method, at first, 1 ml of Thymus 

vulgaris essential oils was mixed with  

2.5 ml of phosphate buffer (0.2 M, pH=6.6) 

and 2.5 ml of 1% potassium ferricyanide in 

10 ml test tubes. The mixtures were 

incubated for 20 min at 50 ºC. At the end of 

the incubation, 2.5 ml of 10% trichloroacetic 

acid was added to the mixtures, followed by 

centrifuging at 5000 rpm for 10 min. The 

upper layer (2.5 ml) was mixed with 2.5 ml 

of distilled water and 0.5 ml of 0.1% ferric 

chloride and the absorbance was measured 

at 700 nm.
18

 

CUPRAC method is based on reduction 

of Cu
+2

 to Cu
+1

 by reductants (antioxidants) 

present in a sample.
18

 This method should be 

advantageous over the ferric reducing 

antioxidant power method because the redox 

chemistry of copper (II) as opposed to that 

of ferric ions involves faster kinetics. The 

method comprises mixing of the antioxidant 

solution with a copper (II) chloride solution, 

a neocuproine alcoholic solution, and an 

ammonium acetate aqueous buffer at pH=7 

and subsequent measurement of the 

developed absorbance at 450 nm after  

30 min.
19

 Finally, the cupric ions (Cu
+2

) 

reducing capacity of samples was expressed 

as trolox equivalent (μg/ml). 

 
RESULTS 

The results of GC/mass chromatography 

analysis of Thymus vulgaris essential oil 

were shown in Table 1 that contains twenty 

six compounds. The important percentages 

of compounds were carvacrol (18.31), 

Thymol (40.02). 
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Table 1: Chemical composition of Thymus vulgaris essential oil using gas chromatography-mass 

spectrometry (GC/Mass) 

6 component Retention time Area% 

1 α-Thujene 5.7 0.27 

2 α-pinene 5.9 0.97 

3 Camphene 6.3 0.60 

4 β-pinene 6.6 0.16 

5 Myrcene 7.4 0.89 

6 α-Phellandrene 7.9 0.14 

7 α-Terpinene 8.3 1.10 

8 Cymene(p) 8.8 16.78 

9 Limonene 8.8 0.46 

10 ɣ-Terpinen-7-al 9.9 4.16 

11 Sabinene hydrate 10.1 0.22 

12 Trans-Linalool oxide(furanoid) 10.3 0.14 

13 Linalool 11.5 4.84 

14 Bornrol 14.0 2.67 

15 Terpinen-4-ol 14.5 0.65 

16 α-Terpineol 15.0 0.15 

17 Thymol 19.4 40.02 

18 Carvacrol 19.9 18.31 

19 Piperitone 21.5 0.10 

20 Thymol acetate 22.0 1.47 

21 Carvacrol acetate 22.7 0.40 

22 Caryophyllene(E) 24.6 1.23 

23 Aromadendrene 25.4 0.10 

24 α-Humulene 26.0 0.18 

25 Caryophyllene 31.1 2.10 

26 Caryophylla-4-(12),8(13)-dien-5-β-ol 33.0 0.31 
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The results of antioxidant activity of 

Thymus vulgaris essential oil and TBHQ by 

DPPH method showed that IC50 for Thymus 

vulgaris essential oil and TBHQ are 

45.21±0.34 µg/ml and 23.83±2.44 µg/ml, 

respectively (Table 2). 

 

Table 2: Antioxidant activity of Thymus 

vulgaris essential oil and TBHQ using 

DPPH method in µg/ml 

Sample IC50 

TBHQ 23.83±2.44 

Thymus vulgaris 45.21±0.34 

 

The result of antioxidant activates of 

samples by potassium ferricyanide method 

revealed that the amounts of Thymus 

vulgaris essential oil and TBHQ by reducing 

of Fe
+3

 to Fe
+2

 is 509.48±18.35 µg/ml and 

610.24±12.67 µg/ml, respectively (Table 3). 

 

Table 3: Total antioxidant potential assay 

and reducing power of Thymus vulgaris 

essential oil and TBHQ using potassium 

ferricyanide method in µg/ml 

Sample µg/ml µg/ml 

TBHQ 907.54±16.74 610.24±12.67 

Thymus vulgaris 524.76±8.47 509.48±18.35 

 

DISCUSSION 
The IC50 of Thymus vulgar about 

essential oil in comparison to TBHQ is 

similar. Based on my results and reported 

cases, Thymus vulgaris essential oils exhibited 

significant in vitro antioxidant activity.
7
 

Also, the results of antioxidant activities 

of samples by total CUPRAC antioxidant 

capacity was shown that the amount of 

Thymus vulgaris essential oil and TBHQ by 

reducing Cu
+2

 to Cu
+1

 are 524.76±8.477 

µg/ml and 907.54±16.74 µg/ml, respectively 

(Table 3). According to the results by total 

CUPRAC methods and potassium 

ferricyanide indicated that Thymus vulgaris 

essential oils have a good potential by 

reducing of Fe
+3

 to Fe
+2

 and also Cu
+2

 to 

Cu
+1

 similar to TBHQ. The result of 

antioxidant activity of Thymus vulgaris by 

three methods and comparison with TBHQ 

showed that this plant has a good potential 

of against oxidants similar to TBHQ. The 

based on report, the essential oil of Thymus 

vulgaris has a potential antioxidant activity 

and a protective effect against AFs toxicity 

and this protection was dependent dose.
20

 

Previous studies have shown that oregano 

essential oil that contains of high content of 

Thymol and carvacrol has a strong antioxidant 

activity.
7
 Thymus vulgaris which grown in 

Shiraz, Iran contains a high concentration of 

Thymol (40.02%) and carvacrol (18.31%). 

So, the high antioxidant activity of Shirazi 

Thymus vulgaris essential oil related to 

concentration of carvacrol and Thymol. 

 

CONCLUSIONS 
The results showed that the essential oil 

of Thymus vulgaris grown in Shiraz contains 

twenty six compounds. The important 

compounds were Thymol (40.02%) and 

Carvacrol (18.31%). Thymol and Carvacrol 

were the main constituents of Thymus 

vulgaris essential oil. The results of 

antioxidant activity of Thymus vulgaris 

using three methods and comparison with 

TBHQ revealed that Thymus vulgaris 

essential oil has a good potential for 
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scavenging of free radicals similar to 

TBHQ. These activates related to 

concentration of Thymol and carvacrol. In 

conclusion, Thymus vulgaris that grown in 

Shiraz can be used in the wide range of 

foods and pharmaceutical applications. 
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