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Abstract: Volatile oils of traditional Chinese medicine (TCM), also known as TCM essential oils, represent a crucial category of
bioactive components in Chinese herbal medicines. They exhibit diverse biological activities such as antioxidant, antibacterial, anti-
inflammatory, and antitumor effects. Their chemical composition primarily consists of monoterpenes, sesquiterpenes, and their
derivatives. The separation and purification of active components in essential oils, along with the removal of harmful substances like
toxic and photosensitive compounds, are of great significance for elucidating the pharmacodynamic material basis of volatile oils,
screening bioactive components, quality control, and further development and utilization. Currently, the separation and purification of
essential oils mainly rely on liquid-liquid extraction technology, molecular distillation technology, fractional distillation technology,
chromatography technology, and crystallization technology. Based on literature from the past decade in databases such as PubMed and
CNKI, this article systematically summarizes and analyzes the working principles, application advances, and existing limitations of
essential oil separation and purification technologies. The aim is to provide scientific references for the efficient separation and
purification as well as safe application of TCM essential oils, thereby promoting the further development of the TCM essential oil

industry.
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Fig.1 Main components types of TCM essential oils
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Fig.2 Separation schematic of molecular distillation

technology
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Table 1 Research examples of separation and purification of TCM essential oils using molecular distillation technology
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Fig.3 Schematic diagram of distillation technology

separation
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Table 2 Examples of research on separation and purification of TCM essential oils by distillation technology
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Fig. 4 Separation schematic of silica gel column chromatography technology
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Table 3 Examples of HSCCC for separation and purification of TCM essential oils
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