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1. Minimum inhibitory concentration
2. Minimum bactericidal concentration
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Table 1 The mean inhibition zone diameter (mm) of Zataria multiflora essential oil (ZMEO) and the
effects of its interaction with Gentamicin and Chloramphenicol antibiotics on some pathogenic bacteria

Antimicrobial €

: - ZMEO Gen Chl In (Gen + ZMEO) In (Chl + ZMEO)
ICroorganism
Pseudomonas aeruginosa  40.10 +0.59% 15.30 £0.47° 11.00 +0.28° 28.40 +0.39° 24.40 £0.30°
Salmonella typhimurium ~ 39.30 £0.39° 14.00 £0.29° 14.10 +0.76° 16.00 +0.44° 16.30 +0.54°
Escherichia coli 40.00 +0.48° 18.10 +0.61° 22.20 +0.35° 22.50 +0.69° 26.60 +0.35"
Staphylococcus aureus 32.70 +0.50° 16.20 £0.74° 18.30 +0.60° 24.10 £0.48° 24.00 £0.53°
Listeria innocua 20.20 £0.20° 11.50 +0.66° 13.50 +0.46° 26.30 +0.50° 22.30 £0.16°

-Values are expressed as mean tstandard deviations, n = 3; different letters (a, b, ¢, d and e) in each row show
significant difference at p <0.05.
-ZMEQ:Zataria multiflora essential oil, Gen: Gentamicin, Chl: Chloramphenicol In: Interaction.

Fig 1The inhibition zone diameter (disk diffusion agar) of Gentamicin and Chloramphenicol antibiotics on

Staphylococcus aureus.
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Table 2 The well diffusion agar (WDA), minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of the Zataria multiflora essential oil (ZMEQ) on some pathogenic

bacteria
Microorganism WDA (mm) MIC (mg/mL) MBC (mg/mL)
Pseudomonas aeruginosa 44.10 +0.42° 0.5 2
Salmonella typhimurium 40.50 +0.31° 0.25 2
Escherichia coli 50.00 +0.68 0.5 2
Staphylococcus aureus 33.20 +0.47° 0.25 2
Listeria innocua 32.40 +0.62" 0.25 2

-Values are expressed as mean +standard deviations, n = 3; different letters (a, b, ¢ and d) in each column show
significant difference at p < 0.05.
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Shirazi thyme with the scientific name of Zataria multiflora Boiss is an aromatic seasoning shrub related
to Lamiaceae family. In traditional medicine, this herbal plant has been used as a flavoring agent, food
and beverages preservative, respiratory tract infection treatment, preventing fluctuation and as
antispasmodic, disinfectant and anaesthetic drug. The aim of this investigation was to assess the
antibacterial activity of Zataria multiflora essential oil (ZMEO) as alone and in combination with
gentamicin and chloramphenicol antibiotics against some foodborne pathogenic bacteria. To determine
the mutual pharmaceuticaleffect of ZMEO with the gentamicin and chloramphenicol antibiotics, the sub-
minimum inhibitory concentration (sub-MIC) method was used. Disk diffusion agar and well diffusion
agar were also used to determine the inhibition zone diameter of ZMEQ. Determination of minimum
inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) were performed using
with microdilution broth and pour plate techniques, respectively. Results showed that Gram-negative
bacteria had higher inhibition zone diameter as compare with Gram-positive ones. In case of simultaneous
application of ZMEQO with gentamicin and chloramphenicol antibiotics, the inhibition zone diameter for
Listeria innocua was significantly increased. The MIC of ZMEO for Pseudomonas aeruginosa,
Salmonella typhimurium, Escherichia coli, Staphylococcus aureus and Listeria innocua were determined
as 0.50, 0.25, 0.50, 0.25 and 0.25 mg/mm, respectively. The MBC of ZMEO for all the pathogenic strains
was 2 mg/mm. According to the result of this study, Shirazi thyme has a great potential as a preservative
in food industry in addition to its application as seasoning agent and herbal-tea production.

Keywords: Avishan Shirazi, Gentamicin and chloramphenicol antibiotics, Microdilution broth.
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