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ABSTRACT

The inhibitory effects of Thymus vulgaris essential oils were screened against Coliform spp, Pseudomonas
spp, Saccharomyces cerevisiae (EC1118), Zygosaccharomyces bailii (DSM 70492) and Lactobacillus
plantarum (DSM2601) by agar well diffusion method. Results obtained in thisstudy revealed that the
essential oils of Thymus vulgaris posses a weak antibacterial effect against the tested microorganisms with
small inhibition zones ranged between 0 and 4 mm. This actrvity was dose independent. Z. baillii was more
susceptible to T. vulgaris essential oils, while Coliform spp was more resistant comparing to other tested
MICroorganisms.
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Contribution/ Originality: This study contributes to the existing literature and the

scientific justification to the use of this plant in herbal medicine for the treatment of diseases of
microbial origin and also introduces it as a potential candidate for drug development for the

treatment of infectious diseases caused by these pathogens.

1. INTRODUCTION

Plants of the genus Thymus are among the most popular in the world for their aromatic and
medicinal properties [ 17].The genus of Thymus comprises 300—400 species, some of which are used
in folk medicine. The main medicinal Thymusis Thymus vulgaris (common thyme) which is used
for dry coughs, bronchitis, laryngitis, indigestion and gastritis [27] thanks to several properties
such as antiseptic, antispasmodic, antitussive antimicrobial, antifungal, antioxidative, and antiviral
[8, 47]. The main compounds of Thymus wvulgaris are the natural terpenoidthymol, its phenol

isomer carvacrol and flavonoids, which have antimicrobial effects [5, 67.
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The aim of the present work was to investigate the antimicrobial effects of the liquid extract

of Thymus vulgaris against Coliform spp, Pseudomonasspp, S. cerevisiae, Z. bailii and L. plantarum.

2. MATERIAL AND METHODS
2.1. Essential oils
The essential oils (EO’s) used in this study were thyme (Thymus vulgaris). They were

obtained from Farmalabor (Canosa di Puglia, Italy) as liquid extract.

2.2. Test Microorganisms

The microorganisms used for this experiment were Coliform spp and Pseudomonasspp
belonging to the Culture Collection of the Laboratory of Applied Microbiology (University of
Foggia, Italy), Saccharomyces cerevisiae EC1118 (Lallemand Inc.), Zygosaccharomycesbailii DSM
70492  and Lactobacillus plantarum DSM2601 were obtained from German Collection of
Microorganisms and Cell Cultures (Deutsche SammLung von Mikroorganismen und

Zellkulturen GmbH, DSMZ, Germany).

2.3. Antimicrobial Assay

The antimicrobial activity was assayed by a modification of the agar diffusion method (Kirby-
Bauer) on Nutrient agar (except L. plantarumin MRS). The overnight culture of the
microorganisms cultures were inoculated on Nutrient agar plates using sterilized cotton swabs.
In each of these plates, two wells were cut out using a sterilized cork borer. The T. vulgaris
essential oils were used against test pathogen, 100 pL of extracts of different concentration (10,
50 and 100 ppm) were loaded into each well. The control was cultured without essential oil.
Plates of bacteria were incubated at 37°C, while those of yeast at 25°C for 24 hours. After

incubation, all plates were examined for the presence of zone of inhibition around the wells.

3. RESULTS AND DISCUSSION

The effects of the Thymus vulgaris extract on the organisms were summarized in Table 1.
The antimicrobial activity of T. wvulgaris essential oil shows positive result against all strains. It
gives varied levels of antimicrobial activity against the tested organism strains.

The zones of inhibition produced against the tested organisms strains ranged between 00 and
04 mm. The largest mean zones of growth inhibition (8 and 4 mm)were produced by 10 ppm and
50 ppm of T. vulgaris oil against Z. baillii, followed by 10 ppm of the same extract against
Coliform spp (2.5 mm diameter). While some concentrations did not show any antimicrobial
activity against coliform spp (50 and 100 ppm), Pseudomonasspp (50 ppm) and S. cereviceae(100
ppm). Among the organisms, Z. bazllitwas the most sensitive strain (1.5-4 mm), while Coliform
spp was the most resistant (0-2.5 mm), Pseudomonasspp (0-2 mm), S. cereviceae (0-2 mm) and L.

plantarum (0.45-2 mm) have moderate antimicrobial activity to 7' vulgaris oil.
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Table-1.Effect of T vulgaris essential oil on test organisms.

Coliform spp | Pseudomonas spp S. Z.baillii | L. plantarum
cereviceae
10ppm 2.5 1.5 2 4 0.45
50 NI NI 2 3 2
100 NI 2 NI 1.5 2

NI: no inhibition

Several studies from different country in the world have demonstrated the antimicrobial
activity the essential oils of T vulgaris against many pathogens [[7-187]. The antimicrobial activity
of an essential oil is attributed mainly to its major compounds; however the synergistic or
antagonistic effect of a minor component of the complex mixture has to be considered [197.
Several past studies identified thymol, carvacrol and p-cymene as the main components in T/ymus
essential oil [20-257. The weak antibacterial activity of Thymus vulgaris essential oil founded in
our study could be due to its lack of phenolic contents (thymol and carvacrol). Our results are in
good agreement with the findings of Millezi, et al. [267] who reported production of a weak zone
of inhibition in his study of the antimicrobial activities of plant essential oils T. vulgaris, C. citratus
and L. nobilis against five important foodborne pathogens (S.aureus, E.coli, L. monocytogenes,
S. Enteritidis, and P. aeruginosa).

In conclusion, the findings of the present study indicate that 7. vulgaris essential oil has an
antimicrobial activity against microorganisms that are pathogenic to humans. Given the results
described above, particularly the possible mechanisms of action, which might induce side-effects
in humans, this antimicrobial agent require further investigation. The results presented should
stimulate studies on toxicity, improved formulations and the determination of optimal
concentrations for clinical applications, as well as comparative studies alongside currently used

drugs of the therapeutic efficacy of essential oils to control infections.
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