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Study on the Sustained-Release Performance of Rosemary Essential Oil and 8-Cyclodextrin Inclusion Complex YUAN Si-
heng , JIANG Xue-feng ™ ( Shanghai Key Laboratory of Green Chemistry and Chemical Progress,School of Chemistry and Molecular
Engineering, East China Normal University , Shanghai 200062, China)

Abstract ; Rosemary essential oil is known for its stimulating, antioxidant , anti-inflammatory , and antibacterial effects, but its strong
volatility limits its long-term use in cosmetics, pharmaceuticals, and food industries. Complexing rosemary essential oil with 8-
cyclodextrin significantly enhances its stability and achieves a sustained-release effect, thereby prolonging the retention time of
rosemary essential oil.This study used the freeze-drying method to prepare the B-cyclodextrin inclusion complex and found through
a single-factor experiment that the optimal mass ratio of B-cyclodextrin to rosemary essential oil is 7:1,at a temperature of 50 C
and a duration of 2. 5 hours, resulting in the highest inclusion rate.Further evidence of complex formation is provided by shifts in
characteristic peaks in the proton nuclear magnetic resonance spectra. Scanning electron microscopy observations elucidate the
microscopic morphology changes of the inclusion complex, while thin-layer chromatography confirms that the chemical composition
of rosemary essential oil remained unchanged during the complexation process. Volatility/time curves observed after 35 days of
storage demonstrated that while the pure essential oil had a volatility of 79%, the B-cyclodextrin inclusion complex showed
significantly reduced volatility at 36% , illustrating its effective sustained-release properties.

Key words :rosemary essential oil ;3-cyclodextrin ; freeze-drying method ;8-cyclodextrin inclusion ;sustainable release
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Fig.1 Structure schematic of B-cyclodextrin
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Fig.2 Schematic diagram of the inclusion complex

preparation procedure
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Fig.3 Effect of the mass ratio of B-cyclodextrin

to rosemary essential oil on the inclusion rate
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Fig.4 Effect of temperature on the inclusion rate
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Fig.5 Effect of inclusion time on the inclusion rate
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Fig.6 Release rate of the essential oil and

inclusion complex at room temperature
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Fig.7 Regression analysis of the release of

essential oil in the inclusion complex
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Fig.9 Scanning electron micrographs of

B-cyclodextrin and its inclusion complex
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Fig.10 TLC spectra of inclusion complex extract
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