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Natural pigment materials that are harmless to the human body are
convenient not only for coloring foods, but also for coloring lipsticks,
cosmetics, pharmaceuticals, and baby toys. However, carotenoids, which are
natural pigment materials, are in the trans form when synthesized by plants.
Since trans-carotenoids have a high crystallinity, their solubility in various
solvents is very low. This low solubility not only results in low absorbability in
the living body, but also causes difficulties for industrial handling, such as
extraction from plants, emulsification, and micronization. In contrast,
carotenoids detected in the human body contain many cis-forms. In other
words, the amount of cis-carotenoids, rather than the usual ¢rans-carotenoids,
is important for human body absorption.

With this in mind, we considered the fact that previous studies have
demonstrated that by heating trans-carotenoids with organic catalysts, it is
possible to make cis isomers with low crystallinity, and thus improve the
solubility of carotenoids in organic solvents. However, it is unclear whether the
same technique can be applied to the carotenoids contained in plants. In this
study, diallyl disulfide, which is capable of promoting isomerization, was added
after carrots were ground with a mixer, and heat treatment was performed at
140, 160, and 180°C with subcritical water in a pressure vessel for cis
isomerization. Afterwards, f§ -carotene was extracted using supercritical carbon
dioxide at 40 MPa and 80°C. The extracted f3 -carotene was then quantified via
HPLC. Subcritical water treatment increased the §-carotene extract and
increased the proportion of cis isomers. As a result, it became clear that
subcritical water treatment at 160°C with an organic catalyst was effective in
increasing the amount of cis- f# -carotene extracted.



