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. Carvacrol

. Menthone

. Pulegone

. Staphylococcus aureus
Listeria

. Escherichia coli
Pseudomonas aeruginosa
. Salmonella typhi
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1. Mueller hinton agar

2. Mueller hinton broth

3. Triphenyltetrazolium chloride
4. Dimethyl sulfoxide

5. Tween 80

6. Colony-forming unit
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Table 1 The mean inhibition zone diameter (mm) of Menthapulegiumessential oil (MPEO) and the
effects of its interaction with Gentamicin and Chloramphenicolantibiotics on some pathogenic
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microorganisms

- ———Aniimicrobial substance MPEO Gen Chl In (Gen + MPEO), fn (Chl + MPEO)
Microorganism

Listeria innocua 16.50 +£0.16 11.50 +£0.15 13.50 +0.18 19.50 +£0.10 (Syn) 13.40 +£0.54 (Ant)
Staphylococcus aureus 14.60 +£0.41 18.20 £0.50 21.30 +0.44 20.00 +£0.22 (Syn) 21.40 +£0.41 (Syn)
Escherichia coli 10.00 £0.20 18.00 +£0.29 22.00+0.33 23.30£0.20 (Syn) 22.20 £0.55 (Syn)
Salmonella typhi 14.00 +£0.25 14.00 +£0.28 14.00 +£0.39 18.20 +£0.50 (Syn) 14.00 £0.46 (Ind)
Pseudomonas aeruginosa 10.00 +0.23 15.10 £0.18 11.00 +0.47 20.00 +0.13 (Syn) 11.10 +0.25 (Syn)

» Values are expressed as mean +standard deviations, n = 3.
» MPEO: Menthapulegiumessential oil, Gen: Gentamicin, Chl: Chloramphenicol, In: Interaction, Syn: Synergy,
Ant: Antagonism, Ind: Indifferent.

Fig 1 The interaction of Menthplegiumessential oil with Chloramphenicolantibiotic on Escherichia coli.
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Table 2 The well diffusion agar (WDA), minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of the Menthapulegiumessential oil (MPEQO) on some pathogenic

Microorganism WDA (mm) MIC (mg/mL) MBC (mg/mL)
Listeria innocua 14.40 £0.32 6.25 >400
Staphylococcus aureus 16.00 +0.51 6.25 >400
Escherichia coli 12.00 £0.28 6.25 >400
Salmonella typhi 14.30 +£0.62 6.25 >400
Pseudomonas aeruginosa 10.10 +0.50 6.25 >400
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Fig 2The MIC of Menthapulegiumessential oil by
microdilution broth method.
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Evaluation of the antimicrobial activity of
Menthapulegiumessential oil on some foodborne pathogens and its
interaction with gentamicin and chloramphenicol in vitro
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In traditional medicine, Menthapulegiumwas used for sinusitis treatment, gastrointestinal disorders,
respiratory disorders and food detoxity. In this research, Menthapulegiumessential oil (MPEO)
antibacterial activity on some foodborne pathogens was considered. For research on MPEO interaction
with chloramphenicol and gentamicin antibiotic, sub-minimum inhibitory concentration was used. The
results showed that in growth medium MPEO able to control pathogen microorganisms. The inhibition
zone diameter (IZD),in disk diffusion method for Listeria innocua, Staphylococus aureus, Escherchia
coli, Salmonella typhi, Pseudomonas aeruginosa bacteria was 16/50, 14/60, 10, 14, 10 mm
respectively. The mean of IZD in well diffusion method for Listeria innocua, Staphylococus aureus,
Escherchia coli, Salmonella typhi, Pseudomonas aeruginosa bacteria was 14/40, 16, 12, 14/30, 10,
10/10 mm respectively. The results showed that in combination of MPEO with gentamicin antibiotic,
for all bacteria, synergistic was observed. In combination of MPEO, with chloramphenicol antibiotic
in Staphylococcus aureus,Escherichia coli, Pseudomonas aeruginosa, synergistic state was observed.
Minimum inhibitory concentration in MPEO for all bacteria was 6/25 mg/ml. In general, with regard
to acquired results, one can use MPEO for pathogenic microorganisms growth control in foods.

Keywords: Menthapulegiumessential oil, Synergistic effect, Foodborne pathogens, Interaction.
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