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Introduction: Due to the increasing resistance of bacterial diseases to antibiotics, it is essential
to identify medicinal plants that contain antibiotics and antibacterial. This study aimed to
compare the efficacy of pasture thyme essential oil with common antibiotics against
Escherichia coli and Staphylococcus aureus bacteria.

Materials & Methods: The study, conducted in 2022 at Payame Noor University, investigated
the antibacterial properties of Thymus eriocalyx essential oil. Leaves and stems were collected
from Kermanshah highlands, and essential oil was extracted using hydrodistillation. Gas
chromatography-mass spectrometry identified the components. The oil was tested against
Escherichia coli and Staphylococcus aureus at concentrations of 0.48 to 250 ug/mL using
liquid and solid methods, as well as the disk diffusion method. Results were compared with
antibiotics (ampicillin, ciprofloxacin, erythromycin, and cefixime) at specific concentrations.
Data were analyzed using SPSS V.23 with a significance level of 0.01.

Results: Tests with gas chromatography-mass spectrometry showed that carvacrol (66.96%)
is the main ingredient in this type of thyme, and a total of 42 active substances were found.
Essential oil concentrations of 250, 125, and 62.5 mg/ml were more effective than the chosen
antibiotics in inhibiting both bacterial strains. The minimum bactericidal concentration for
Escherichia coli and Staphylococcus aureus was determined to be 62.5 and 7.81 mg/ml,
respectively.

Conclusion: The essential oil of Thymus eriocalyx demonstrated greater effectiveness against
Staphylococcus aureus than Escherichia coli. Due to its significant antibacterial and antiseptic
properties compared to antibiotics, further studies on its efficacy in animal models are
recommended.
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Introduction

valuable sources of bioactive compounds, and
recent studies have highlighted their potential as

The emergence of antibiotic-resistant
bacteria is a growing concern in global public
health, leading to difficulties in treating
infectious diseases. This issue is particularly
severe when dealing with multidrug-resistant
strains such as Escherichia coli and
Staphylococcus aureus, which have become
increasingly resistant to conventional antibiotics
(1). In light of these challenges, there is a need
for alternative  therapeutic  approaches,
particularly those based on natural products.
Medicinal plants have long been recognized as

antimicrobial agents (2, 3). Essential oils
derived from medicinal plants are rich in
biologically active compounds, such as
carvacrol and thymol, which exhibit potent
antimicrobial activity. These compounds offer a
promising alternative to synthetic antibiotics,
especially in the treatment of resistant bacterial
infections (4). Thymus eriocalyx is a native
species of thyme in Iran, well known for its high
content of phenolic compounds, including
carvacrol and thymol. These phenolics are
responsible for the plant’s strong antimicrobial
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properties. Carvacrol, in particular, has been
shown to disrupt bacterial cell walls and inhibit
bacterial growth, making it a key compound in
the fight against resistant bacterial strains (2,
13). This study aimed to compare the efficacy
of pasture thyme essential oil with common
antibiotics against Escherichia coli and
Staphylococcus aureus bacteria.

Methods

The plant Thymus eriocalyx was collected
from the Zagros Mountains in Kermanshah,
Iran. After drying, the plant material was
powdered, and its essential oil was extracted
using a Clevenger apparatus. The essential oil's
chemical makeup was examined with gas
chromatography-mass spectrometry (GC-MYS),
which found the active compounds in the oil.
For the antimicrobial assessment, two bacterial
strains were selected: Escherichia coli (Gram-
negative) and Staphylococcus aureus (Gram-
positive). The antimicrobial activity of the
essential oil was evaluated using the agar disk
diffusion method. Sterile paper disks were
impregnated with the essential oil at various
concentrations and placed on agar plates
inoculated with the bacterial strains. After
mcubation, the diameters of the inhibition zones
were measured to assess the oil’s antimicrobial
efficacy. In addition, the Minimum Inhibitory
Concentration  (MIC) and  Minimum
Bactericidal Concentration (MBC) of the
essential oil were determined using broth
microdilution methods. Data were analyzed
using SPSS V.23 with a significance level of
0.01.

Results

TGC-MS analysis revealed that carvacrol
(66.96%) was the major component of the
essential oil of Thymus eriocalyx. The high
percentage of carvacrol is consistent with the
reported antimicrobial properties of this
compound, as it is known to target and disrupt
bacterial cell membranes, thereby inhibiting
bacterial growth. The results of the agar disk
diffusion test showed that the essential oil
exhibited significant antimicrobial activity
against  both  Escherichia  coli  and
Staphylococcus aureus. At a concentration of
250 mg/mL, the essential oil produced an
inhibition zone of 30 + 0.05 mm against
Staphylococcus aureus and 27 + 0.02 mm
against Escherichia coli. These results indicate
that the essential oil is effective against both

Gram-positive and Gram-negative bacteria,
although the activity was slightly stronger
against Staphylococcus aureus. MIC and MBC
values were also determined to quantify the
antimicrobial potency of the essential oil. For
Staphylococcus aureus, the MIC was found to
be 3.9 pg/mL, and the MBC was 7.81 pg/mL.
For Escherichia coli, the MIC was 31.25
pg/mL, and the MBC was 62.5 pg/mL. These
values demonstrate that the essential oil of
Thymus eriocalyx is more effective against
Staphylococcus aureus, which is consistent with
previous studies that have shown Gram-positive
bacteria to be more susceptible to phenolic
compounds such as carvacrol.

Conclusion

The essential oil from Thymus eriocalyx,
which contains a lot of carvacrol and thymol,
showed strong ability to fight against
Escherichia coli and Staphylococcus aureus.
The results suggest that this essential oil could
serve as a natural alternative to synthetic
antibiotics in treating bacterial infections,
particularly those caused by resistant strains.
More studies are needed to fully understand
how Thymus eriocalyx essential oil can be used
in medical settings, including how well it works
in living organisms and if it can be combined
with other antimicrobial agents. The promising
results of this study pave the way for future
investigations into the development of plant-
based antimicrobial treatments.
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