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Study on Analytical Methods for Rare Sugars in Foods
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[abstract]
[Purpose] Rare sugars refer to monosaccharides and their derivatives that are present in small quantities in nature,
with over 50 types reported to exist. These rare sugars have attracted attention in recent years due to their beneficial
effects. In particular, D-allulose (D-psicose) has been proven to have various functional properties, and its demand
is increasing. However, the analysis of rare sugars in food is challenging due to their low concentrations. Therefore,
there is a need for the development of a rapid and simple analytical method. This study aims to establish a high-
precision and rapid analysis method for rare sugars in foods.
[Methods] In this study, the optimization of a rare sugar analysis method using High-Performance Liquid
Chromatography (HPLC) was conducted. Various separation modes were examined, including normal-phase
chromatography, reversed-phase chromatography, and hydrophilic interaction chromatography (HILIC).
Additionally, the type and concentration of the mobile phase were tested, as well as detectors such as UV
absorption, refractive index (RI) detection, and charged aerosol detection (CAD). Based on the results of these
tests, a suitable analysis condition was established and applied to the analysis of rare sugars in rare-sugar-
containing foods.
[Results] The optimization of analytical conditions resulted in the use of hydrophilic interaction chromatography
(HILIC) for separation, an 80% acetonitrile mobile phase, and water condensation particle counter detection, all
of which enabled effective analysis. The analysis of rare sugars in rare-sugar-containing foods, such as syrups,
candies, and soft drinks, was successfully conducted.
[Discussion] The analytical method established in this study using HPLC enables the rapid and high-precision
quantification of rare sugars in foods. The combination of hydrophilic interaction chromatography (HILIC) and
water condensation particle counter (WPCP) detection improved the separation and detection performance for rare
sugars. This method is useful for quality control and product development involving rare sugars and is expected to

contribute to the promotion of rare sugar utilization in the future.
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