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ABSTRACT 
 

Thymus vulgris is an important medicinal plant in the south of Kerman. The essential oil of this plant contains variety of 
components with different antimicrobial effects. The purpose of this study was to examine of the antimicrobial effects of 
essential oils of aerial parts of T.vulgris by heterotrophic plate counts (HPC) method. The plant of this research collected 
of Kahnooj in Iran. Chemical composition of the essential oils of aerial parts of T.vulgris was analyzed by GC-MS. The 
effectiveness of this essential oil in different dilution was estimated in HPC method with 0.02-0.2 ml on microorganism 
in water. The GC-MS analysis of the essential oils has been led to the identification and quantification of 37 components, 
the most abundant of them were Thymol (53.8%). This compounds present have been reported to have antimicrobial 
effects on micro-organisms. This essential oil in 0.08 ml concentration could eliminate microorganisms in water. 
KEYWORDS: Antimicrobial, Thymus vulgris, Essential oil, Heterotrophic Plate Counts Method.  

 
1. INTRODUCTION 

 
Essential oil has many applications in food industry their antimicrobial activity affects different classes of 

microorganisms. Due to the side effects of chemical and synthetic preservatives, consumers have recently become more 
eager to use foods containing natural preservatives from plants, animal and microbial sources [1]. Use of extracts and 
essential oil of plants as alternatives for artificial preservative materials has found its place in the food industries 
properly. There for, in order to achieve natural antimicrobial substances researchers have paid their attention on 
refinement of essential oil and plant extracts [2]. The genus Thymus includes 300-400 species that 18 species are found 
wild all over Iran [3]. The essential oil of Thymus vulgris showed antimicrobial activity because present phenolic 
compounds. The purpose of this study was to examine antimicrobial effects of essential oils of aerial parts of T.vulgris by 
heterotrophic plate counts (HPC) method.  
 

2. MATERIALS AND METHOD 
 

2.1. Plant Material 
Aerial plants of Thymus vulgris were harvest in Kahnooj heights of Iran in Aug 2012. The aerial parts of plants were 

harvested in the early morning and the plants sample was taken immediately to the laboratory of Islamic Azad University 
of Kahnooj to be shade dried at ambient temperature with ventilation. 
 
2.2. Isolation of the Essential Oil 

Dried material was powder in grinder and the essential oil of 40 g of sample plants was extracted by hydro 
distillated in Clevenger type apparatus for 3.5 hours. Essential oil was extracted with an outcome of 1.3% w/w. The 
essential oil was stored at 4oC in the sunless, until the moment of analysis [4]. 
 
2.3. Gas Chromatography-Mass Spectrometry (GC-MS) 

The analysis of the essential oil was performed using a Hewlett-Packard 6890 network GC System, equipped with a 
DB-5 capillary column and a HP 5973 mass selective detector in the electron impact mode. Helium was the carrier gas at 
1 ml/min. Injector and MS transfer line temperatures were at 250 oC and 260 oC respectively. Column temperature was 
set at 40 oC for 1 min, then programmed from 40 oC to 250 oC at a rate of 3 oC/min, and finally held isothermally for 20 
min. Retention indices were calculated by using retention times of C8-C26 that were injected after the oil at the same 
chromatographic conditions according to Van Den Dool method. The linear retention indices for all the compounds were 
determined by injection of the sample with a solution containing a homologous series of C8-C26 n-alkanes. The individual 
constituents were identified by their identical retention indices, referring to known compounds from the literature and 
also by comparing their mass spectra with either the known compounds or with the Wiley 7 mass spectral database [5,6].  
 
2.4. Antimicrobial effect by Heterotrophic Plate Counts (HPC) method 

The antimicrobial activity was carried out by using the HPC method. For this purpose, the field cultivation t R2A 
and nutrient agar to be sterilized in autoclave in 60 oC, after 4 hours cold it to the 20 oC. Then 10 ml of sample of water 
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with 0.02, 0.04, 0.06, 0.08, 0.1, and 0.2 ml of essential oil increase to the field cultivation in pottery dishes. Rested 
sample in the autoclave in 35 ± 0.5 oC for 48 ± 3 hours. We counted the colony of microorganisms under the microscope 
and identified minimal inhibition concentration for essential oil of T.vulgris in water for microorganisms [7]. 

 
3. RESULTS 

 
The essential oil of the plant Thymus vulgris was extracted by the yield of 1.3 % w/w then analysis by technique of 

GC-MS. According to the (Table 1), GC-MS analysis of the essential oil has been led to the identification and 
quantification of 37 components the most abundant of them were Thymol (53.8%). Other compounds present are as 
follow: Carvacrol (9.3%), Borneol (5.8%), Linalool (4.9%) and γ-Terpinene (4.6%).  

 
Table1. Chemical Composition of Essential Oil of T.vulgris Collected in Aug 2012 

% RI Compound No. 
0.3 930 Thujene 1 
0.6 937 α-Pinene 2 
0.2 949 Camphene 3 
0.1 961 Octan-3-one 4 
0.4 965 Sabinene 5 
0.6 976 β-Pinene 6 
0.1 979 Octan-3-ol 7 
0.3 981 β - Myrcene 8 
0.1 1001 α-Phellandrene 9 
0.4 1008 δ-Carene 10 
0.8 1012 α-Terpinene 11 
2.3 1014 Cymene 12 
3.2 1024 1,8-Cineole 13 
2.6 1030 Eucaliptol 14 
0.1 1037 Ocimene 15 
4.6 1052 γ-Terpinene 16 
0.3 1056 cis-Sabinen hydrate 17 
0.1 1065 Nonan-3-one 18 
4.9 1083 Linalool 19 
0.2 1098 trans-Sabinen hydrate 20 
0.7 1126 trans-Pinocarveol 21 
5.8 1153 Borneol 22 
1.9 1164 Terpine-4-ol 23 
1.3 1173 α -Terpineol 24 
0.4 1195 cis-Dihydrocarvone 25 
0.2 1186 trans-Dihydrocarvone 26 
0.1 1214 bornyl formate 27 
0.9 1226 Carvone 28 
53.8 1263 Thymol 29 
9.3 1282 Carvacrol 30 
1.1 1284 Bornyl acetate 31 
0.1 1410 α -Gurjunene 32 
0.4 1419 β-Caryophyllene 33 
0.2 1509 γ  -Cadinene 34 
0.3 1523 δ-Cadinene 35 
0.9 1583 Caryophylene  oxide 36 
0.4 1621 Dill apiole 37 

 
These components have been reported to have antimicrobial effects on bacteria and fungi and any microorganisms. 
According to (Fig. 1) this essential oil in 0.08 ml concentration could eliminate microorganism in water. 
 

 
 

Fig.1. Results of antimicrobial effect of essential oil of T.vulgris by HPC method 
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4. CONCLUSION  
 
In past research by Noori and colleagues conducted a Thymus species in Fars province was found that compounds 

in this essential oil were Carvacrol (71.12%), γ-Terpinene (7.34%) and α-Pinene (4.26%) [8]. In another study by 
Khorrami on essential oil of Thymus vulgris in Estahban region in Fars province and the results showed that the major 
component of plant essential oil were Thymol (63.14%), Carvacrol (3.14%) and β-Caryophyllene (1.32%) [9]. 

In this research on Thymus vulgris of mountain of Kahnooj was determined that the major compounds present in the 
essential oil of aerial parts of T.vulgris were Thymol (53.8%), Carvacrol (9.3%), Borneol (5.8%), Linalool (4.9%) and γ-
Terpinene (4.6%). 

Type of compounds are much closer to the research conducted by Khorami, However, considerable differences exist 
in the present of compounds that can be caused by differences in climate, environment, and time of harvested. Overall, 
this study showed that the antimicrobial effect of essential oil of aerial parts of T.vulgris shoots high level of phenolic 
compounds present in the oil is fully compatible and these compounds and their effects on micro-organisms in tap water 
can be used in the future to clean municipal water. 
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