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Abstract

Abstract

As a green chemistry technology, supercritical fluid techniques are particularly
applicable in preparation of various flavor or fragrance -containing particles
(microencapsules or composite particles) for uses in food industry. In this study, the
supercritical fluid loading technology was used to prepare menthol and tea flavors
loading particles. In addition, supercritical fluid drying was applied to preparation of
the loading material SiO,, and a coupled supercritical fluid extraction —supercritical
loading apparatus was set up for production of kilogram-grade flavor or fragrance
-containing particles.

Water glass was used as the silica precursor to prepare wet gel by the sol-gel
method, which was further dried by using supercritical CO; to obtain the loading
material Si0,. Results show that the SiO, dried by supercritical CO; is more dispersed
than that dried by conventional drying with pore protectant. Although the SiO,
particles from the two methods have nearly the same specific surface area, the one
from supercritical CO, has relatively large pore volume and average pore size.

The loading amounts of menthol in three loading materials, namely SiO,,
activated carbon and B-cyclodextrin were systematically evaluated under various
conditions (the loading time, loading temperature and pressure) by supercritical CO,
loading technology. Results show that the loading of menthol on SiO, is the highest
under all the investigated conditions; all the three loading materials show optimal
loading conditions in the range of 8.0 ~14.0MPa and 30.0 ~ 45.0 : the optimal
loading conditions for SiO, and activated carbon are 35.0  and 12.1MPa, and 40.0

and 9.8MPa for B-cyclodextrin. By purging low pressure nitrogen through the
menthol-containg samples at 25.0  and 40.0 , respectively, results reveal that the
SiO, has the best retention of menthol at 25.0  with control release, and the
activated carbon also has good control release. On the contrary, B-cyclodextrin shows

a rapid release.



Abstract

With respect to the use as the cigratte flavor product, large particles of SiO, (40 ~
60 mesh) were prepared by using the superciritcal fluid drying approach, which are
then employed to produce menthol/Si0,, water/SiO; and tea flavor/SiO; particles with
a supercritical fluid extraction — supercritical loading coupling apparatus. Results
find that the menthol loading decreases in these large size particles, compared to the
previous fine SiO; particles. When purged through low pressure nitrogen at 25.0
only menthol/SiO, shows good retention ratio (up to 84.3%). When urged at 40.0
the menthol/SiO; still shows relatively high retention (more than 66.2%), while
water/SiO, and tea flavor/SiO, show excellent control release, which can be
potentially used as the cigratte flavor products.

The Peng Robinson equation of state was applied to the calculation of
vapor-liquid phase equilibrium data of the menthol-CO; system in order to explain the
effect of loading conditions on the loading of menthol. Results show that when the
pressure is less than 12 MPa, the calculated concentration of menthol in CO; at 35
increases significantly, while it is higher than 12MPa, the concentration is almost
unchanged. As the temperature increases, the calculated concentration of menthol in
CO; at 9.8 MPa decreases obviously. These calculations support the special changes

of the loading of menthol following the loading pressure and temperature.

Key words: SiO,, menthol, supercritical drying, coupled supercritical extraction-

loading, vapor-liquid equilibrium
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