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Abstract

This study aimed to examine the inhibition of Salmonella Typhimurium by thyme (Thymus vulgaris)
essential oil in vitro and on kitchen mint leaves. The screening antibacterial activity was performed
using disc diffusion method. The result showed that the pure essential oil (20 ul/disc) was able to
inhibit the growth of S. Typhimurium with the inhibition zone of 22.17 mm. By the broth macrodilution
method, the Minimal inhibitory concentration (MIC) and Minimal bactericidal concentration (MBC)
values were both 0.2% . A time kill assay was performed to evaluate the bactericidal activity and
found that the essential oil at concentration of 0.2% (1xMIC) effectively decreased >3 log of the initial
bacterial population (5.36 log CFU/mI) within 5 min. In addition, kitchen mint leaves were artificially
inoculated with S. Typhimurium, the inoculated kitchen mint leaves were then washed in the essential
oil solution at 1xMIC (0.2% ) and 2xMIC (0.4% ) concentrations for 5 min. Sterile distilled water was
used as the control. The essential oil at 2xMIC concentration significantly reduced ( p<0. 05)
the population of S. Typhimurium on kitchen mint leaves when compared with that of washing with
sterile distilled water. These data indicated that T. vulgaris essential oil has the efficiency to inhibit S.
Typhimurium both in vitro and on kitchen mint leaves which can be applied as an alternative sanitizer

for fresh vegetable.
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Table 1 Diameter of Inhibition zone, MIC and MBC values of Thyme essential oil against S. Typhimurium

Test bacterium

Inhibition zone

MIC value MBC value

Thyme EO Gentamicin
(20 ul/disc) (10 ug/disc)
S. Typhimurium ATCC 13311 22.17 £ 0.76 mm 19.17 £0.29 0.2% 0.2%
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Figure 1 Inhibition zone obtained by disc diffusion method for

Thyme essential oil and gentamicin against S. Typhimurium

Concentration 1.6% 1.2% 0.8% 0.4% 0.2% 0.1% 0.04% (Positive Negative

of essential oll control)  control)
Growth of S. - - - - - + + + -
Typhimurium

Figure 2 Broth macrodilution for determination of MIC value from

Thyme essential oil (MIC = 0.2%)
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Figure 3 Growth of S. Typhimurium on MHA plate for MBC test of
Thyme essential oil (MBC = 0.2%)

Table 2 Average of S. Typhimurium survival population (log CFU/mI = SD) after treatment with Thyme

essential oil at different time

Incubation Time A number of survival population (log CFU/ml + SD)
(min) Thyme essential oil (0.2%) Distilled water (Control)

0 5.36 +0.19" 5.37 +0.37"

5 <2.00 + 0.00*° 5.21 +0.33"

10 <2.00 + 0.00*° 5.27 +0.37"

15 <2.00 + 0.00*° 5.37 + 0.22°

20 <2.00 + 0.00*° 5.34 +0.32"

* < 2.00 £ 0.00 CFU/ml is limit detection of spread plate method

~® Any means in the column followed by the same letters are not significantly different (p>0.05)
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l Thyme essential oil

5 10 15 20

Time (min)

| Control

Figure 4. Time-kill curve analysis for evaluation of antibacterial activities of

Thyme essential oil against S. Typhimurium
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Table 3 Average of S. Typhimurium survival population on kitchen mint leaves (log CFU/g + SD)

Treatments

Average of survival population

(log CFU/g = SD)

Before washing

Washing with distilled water for 5 min

Washing with Thyme essential oil at 1xMIC (0.2%) for 5 min
Washing with Thyme essential oil at 2xMIC (0.4%) for 5 min

417 +0.98"°
4.79+0.10"
3.48 +0.10*°
2.69+0.13°

ne Any means in the column followed by the same letters are not significantly different (0p>0.05)

Figure 4 Colony morphology of surviving S. Typhimurium on kitchen mint leaves after washing with

treatment solution on BGA. (pink, or opaque-white colonies, often surrounded by a pink or red zone)
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