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Abstract

In this study, we investigated the extraction of essential oils from immature bitter-orange
peels using supercritical CO2 (SCO.) and compared it to the traditional Soxhlet extraction
with hexane and ethanol. Higher temperatures during SCO; extraction led to greater oil
yields, despite the decrease in\ SCO:> density, because of the increase of diffusion
coefficient and solute vapor pressure due to higher temperatures. At constant temperatures,
increased pressure enhanced the SCO> density and solubility, further improving the
extraction yields. SCO; extraction at high temperatures and pressures outperformed the
Soxhlet method in terms of essential oil yield, though the efficiency could be improved
with better raw-material processing. Furthermore, we explored selective extraction using
SCO2 by analyzing the polyphenol content and antioxidant properties of different
fractions. SCO; extraction was found to suppress the extraction of monoterpenes
compared to Soxhlet extraction. Additionally, the composition of the SCO; extract varied
depending on the extraction conditions, suggesting that selective extraction is possible.
The Soxhlet extract contained the highest polyphenol content, while the SCO> extract
obtained at a high temperature and pressure demonstrated the strongest antioxidant

properties.
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