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Abstract

Oregano essential oil is one of the important essential oils and has various properties; the intensity of these
properties depends on the extraction method and selection of suitable parameters during extraction. For this
reason, in the current research, in order to optimize the conditions for extracting oregano essential oil using
a Clevenger device and the method of distillation, the design of the experiment was carried out with the
response surface methodology in the temperature range of 200-300 °C and the heating time was 60-180
minutes. After the optimization, the results showed that the temperature of 211 °C and the duration of 164
minutes was the most suitable mode for extracting essential oil, and in this case, the maximum amount of
extracted volume was equal to 3.4 mL and the highest antioxidant property of oregano essential oil 63%
will be obtained. The properties of the obtained essential oil were evaluated under optimal conditions and
the results of FTIR analysis showed that there are different functional groups in the extracted oil. Also, the
extracted essential oil showed suitable antibacterial properties against Gram-positive (Staphylococcus
aureus) and Gram-negative (Escherichia coli) bacteria with halo diameters of 32 and 25 mm, respectively.
The antifungal property of the extracted essential oil was also found to be 82%. In the end, by simulating
the thermal conditions of essential oil extraction with COMSOL software, a suitable prediction was made
for the application of thermal conditions for essential oil extraction, and the results established a precise
relationship between temperature and extraction time.
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