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ABSTRACT

INTRODUCTION: Essential oils are aromatic and volatile liquids, extracted from different plant parts with
antibacterial, antifungal, antiviral, antioxidant, and biological properties. For example, the essential oil of
oregano presents antioxidant and antimicrobial activities.

AIM: The aim of this study is to evaluate the potential antimicrobial activity of two (for external and inter-
nal use) commercial essential oils of Origanum vulgare against Staphylococcus aureus ATCC 29213 and Esch-
erichia coli ATCC 25922.

MATERIALS AND METHODS: The study was conducted in Medical College, Varna, Bulgaria. The antimi-
crobial activity of oregano essential oils was determined by the use of the Kirby-Bauer disk diffusion sus-
ceptibility test.

RESULTS: Antimicrobial activity of oregano essential oils (for external and internal use) was efficient in the
control of Staphylococcus aureus ATCC 29213 and Escherichia coli ATCC 25922. This inhibitory effect was
observed by the inhibitory diameters above 21 mm.

CONCLUSION: The future evaluation of natural essential oils with a relatively high in vitro activity could be
researched in the treatment of various infectious diseases.

Keywords: essential oils, Lamiaceae family, monoterpenes, antibacterial activity, natural antimicrobials,
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ple, carvacrol, eugenol, and thymol are active against
many microorganisms (3). This is why the essential
oil of oregano presents antioxidant and antimicrobi-
al activities, probably due to the presence of carva-
crol and thymol (4,5). According to the Ph. Eur. 8"
Edition, sum of the contents of carvacrol and thy-
mol (both C, H ,O) must be minimum 60 per cent in
the essential oil (6). Carvacrol and thymol are cyclic
organic compounds containing a methyl group, hy-
droxyl group, and an isopropyl group. The two struc-
tures differ from each other in terms of the position
of the hydroxyl group. The key difference between
carvacrol and thymol is that carvacrol contains a hy-
droxyl group at the ortho position of the benzene
ring whereas thymol contains a hydroxyl group at
the meta position of the benzene ring (7). The chem-
ical structures of carvacrol and thymol are present-
ed in Fig. 1.
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Fig. 1. Chemical structures of carvacrol and thymol.

The main focus of the study is to compare the
potential antibacterial activity of oregano essential
oils with different uses—for external and internal
use.

AIM

The aim of this study is to evaluate the potential
antimicrobial activity of two (for external and inter-
nal use) commercial essential oils of Origanum vul-
gare against Staphylococcus aureus ATCC 29213 and
Escherichia coli ATCC 25922.

MATERIALS AND METHODS

The study was conducted in Medical College,
Varna, Bulgaria. In this experiment, the used essen-
tial oils are 100% pure with certified organic ingredi-

ents and are commercially available (Alteya Organ-
ics LLC; doTERRA (Europe) Ltd.). The antimicrobial
activity of oregano essential oils was determined by
the use of Kirby-Bauer disk diffusion susceptibility
test against Escherichia coli and Staphylococcus aure-
us. We made dense seed of 0.5 MF standardized bac-
terial culture on the surfaces of Mueller-Hinton agar
media (HiMedia®, provided by Ridacom, Bulgaria).
A stock solution of 10% (v/v) oregano oil in dimeth-
yl sulfoxide (DMSO) (1%) was prepared. Sterile fil-
ter discs (HiMedia®, provided by Ridacom, Bulgaria)
were soaked with the appropriate volume (3, 5, 10 uL)
of the test compounds (oregano essential oil—topical
form, and oregano essential oil—internal form) and
after the surfaces of the culture media have dried, the
discs were placed on it. Controls were set for the sol-
vent, which was used for the preparation of suspen-
sions of the active substances—DMSO. All samples
were performed in triplicate.

RESULTS AND DISCUSSION

The results of the reported antimicrobial activ-
ity of oregano essential oils (for external and inter-
nal use) against Staphylococcus aureus ATCC29213
and Escherichia coli ATCC25922 via disk-diffusion
method are shown in Table 1, 2, and Fig. 1. The two
essential oils showed high antimicrobial activity
against these bacterial strains.

Regarding its antimicrobial activity, the result
of the research confirms that the two used forms
of oregano essential oils have antibacterial activi-
ty against Gram-positive bacteria such as S. aure-
us—zones of inhibition between 21 and 38 mm and
against Gram-negative bacteria such as E. coli, with
demonstrated zones of inhibition between 21 and 34
mm. These large zones of inhibition are comparable
even to conventional antibiotics tested by this meth-
od. It is also possible that there is a synergistic effect

Table 1. Antimicrobial activity of oregano essential oils
against Staphylococcus aureus ATCC29213 determined
via disk-diffusion method (zones of inhibition in mm).

‘ 10% Stock Solutions, pL ‘

Essential Oil ‘ 3 ‘ 5 H 10
Oregano essential oil p2mm  30mm  35mm
(internal use)

Oregano essential oil 2lmm  34mm 38 mm

(external use)
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Fig. 2. Antimicrobial activity of oregano essential
oils (internal form—above, and external form—
below) against Staphylococcus aureus ATCC29213
and Escherichia coli ATCC25922 determined via disk-

diffusion method.

Table 2. Antimicrobial activity of oregano essential oils
against Escherichia coli ATCC25922 determined via disk-
diffusion method (zones of inhibition in mm).

10% Stock Solutions, pL

Essential Oil

B 5 10
Qregano essential oil 26mm  30mm 31 mm
(internal use)
Oregano essential oil 21mm  25mm 34 mm

(external use)

between oregano oil and some antibiotics used in the
treatment of infectious diseases. This would contrib-
ute mainly to the treatment of infections caused by
multidrug-resistant strains of pathogens.

Other authors share similar results from in vi-
tro sensitivity tests with Gram-negative and Gram-
positive pathogenic strains with clinical significance
in human medicine (8,9,10,11). De Aguiar et al. con-
clude that oregano is one of the EOs with the major
potential antimicrobial against staphylococci. Test-
ed via the disk diffusion method the authors report
results with range inhibition zones 22-40 mm (10).
Donaldson et al., 2005 also give encouraging results
and discuss that from 14 EOs that they tested with
diffusion test, oregano was the most active oil against
Staphylococcus aureus and Candida albicans (8).

Essential oils have the potential to demon-
strate synergic interaction with conventional drugs
(12,13,14) and also between EOs and their active
components (15). Studies have also been conducted
that explored the potential for synergistic effects be-
tween oregano oil and antimicrobial agents such as
biological silver nanoparticles (16). The results dem-
onstrate a powerful antimicrobial activity that is ex-
tremely valuable in the fight against microbes of clin-
ical importance. All presented options would con-
tribute mainly to the treatment of infections caused
by multidrug-resistant strains of pathogens—one
of the main causes of high mortality worldwide. A
number of studies discuss the possibility of using
EOs as a natural antimicrobials with a strong effect
against a number of polyresistant strains of bacteria
(16,17,18).

CONCLUSION

The antimicrobial activity of oregano essen-
tial oils (for external and internal use) was efficient
in the control of Staphylococcus aureus ATCC 29213
and Escherichia coli ATCC 25922. This inhibitory ef-
fect was observed by the inhibitory diameters above
21 mm. The future evaluation of natural essential
oils with a relatively high in vitro activity could be
researched in the treatment of various infectious
diseases.
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