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1. Staphylococcus aureus
2. Escherichia coli

3. Enterobacteriaceae

4. Pseudomonas
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Table 1 The Microorganism used in the study

Microorganism Number
Escherichia coli ATCC 25922
Staphylococcus aureus ATCC 25923
Alternaria alternata PTCC 5224
Pseudomonas fluorescens 0S8
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2. Muller Hinton Agar

3. Muller Hinton Broth

4. Potato Dextrose Agar

5. Potato Dextrose Broth

6. Iranian Research Organization for Science and Technology
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1. Lamiaceae
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Table 2 The Materials and Equipments

NO Materials/Equipments Company Comments
1 Triphenyltetrazolium chloride-2,3,5(TTC) SigmaAldrih USA
2 Dimethyl sulfoxide (DMSO) Merck, Germany
3 Ringer Tablets Merck, Germany
4 Gentamicin Antibiotic Disk Padtanteb, Iran
5 Vancomycin Antibiotic Disk Padtanteb, Iran
6 Amphotericin B Antibiotic Disk Padtanteb, Iran
7 Sterilized 96-well Microplates
8 Syring Filter 0/45um
9 Digital scale EK 3001, 0.01
10 Incubator Flash shaker CIT 53
11 Autoclave Memmert
12 spectrophotometer Sigma , 3-30K
13 sampler Eppendorf
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1. Minimum Inhibitory Concentration
2. Minimum Bactericidal Concentration
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1. Kirby—Bauer
2. Clinical and Laboratory Standards Institute
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Table 3 Compounds identified in the using gas
chromatography mass spectrometry (GC-MS)
*KI: The Kovats retention indices relative
to n-alkanes were determined on
DB5column capillary column

NO Compound name % KI*
1 a-Pinene 0.04 934
2 Camphene 0.02 950
3 p-Cymene 044 1026
4 Limonene 0.1 1030
5 1,8-Cineol 0.8 1033
6 Terpinene(gamma) 0.04 1059
7 p-Allylanisole 0.87 1204
8 Thymol 033 1305
9 Carvacrol 37.83 1322
10 Spathulenol 0.07 1584
11 Isopropyl dodecanoate 0.1 1628
12 Tridecanoic acid 0.04 1727
13 Isobicyclogermacrenal 0.04 1743
14 Isopropyl Myristate 59.14 1838
15 n-Nonadecane 0.02 1898
16 Isopropyl Palmitate 0.12 1024
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Fig 2 Average of inhibition zone(mm)of Satureja
hortensis L. essential oil concentrations on some
pathogenic bacteria and fungi Disk Diffusion Agar
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Satureja hortensis L. essential oil concentrations

Fig 3 Average of inhibition zone(mm)of Satureja
hortensis L. essential oil concentrations on some
pathogenic bacteria and fungi Well Diffusion Agar
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Table 4 MIC and MBC/MFC of Satureja hortensis L. essential oil on some pathogenic bacteria and
fungi

Microorganism MIC(mg/ml) MBC/MFC(mg/ml)
Escherichia coli 2 4
Pseudomonas fluorescens 1 2
Staphylococcus aureus 0.5 1
Alternaria alternata 1 1
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The aim of this study was to evaluate the chemical compositions and antimicrobial activity of Satureja
hortensis essential oil against Escherichia coli ATCC 25922, Pseudomonas fluorescens OS8, Alternaria
alternata PTCC 5224 and Staphylococcus aureus ATCC 25923 in vitro. In this study, S.hortensis
essential oil was purchased from Barij Essence Pharmaceutical Company (Kashan, Iran). The chemical
analysis of the essential oil was performed by using Gas chromatography/ mass spectrophotometer
(GC/MS). The antimicrobial activity was determined through agar diffusion method (well and disc) and
broth micro-dilution based on the CLSI protocol . The results showed that the main compounds in the
oil were carvacrol (37.83%) and Isopropyl Myristate (59.14%). The oil showed activity against all
tested strains. In all treatments, Gram-negative strains tested were more resistant to the antimicrobial
activity of essential oil. Minimum inhibitory concentration (MIC) of S.hortensis essential oil on the
Escherichia coli, Pseudomonas fluorescens, Staphylococcus aureus and Alternaria alternata was 2 , 1 ,
0.5 and 1( mg/ml) respectively. The agar difiusion tests showed, the reduction of essential oil
concentration significantly reduces the diameter of inhibition zone for all tested microorganisms.
According to the result of this study and increasing resistance of bacteria to chemical antibiotics, it is
recommended that more studies on this plant and antibacterial compounds are needed for treating
infections.
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