Abstract

Water is one of the most familiar materials to our lives. Unfortunately however,
the structure and the basic physico-chemical properties have not yet been fully
revealed. Besides, in human beings water occupies in 70 percents of the whole
body. Thus water is indispesable to our lives.

Recently trehalose has been recognized to be an interesting material as a water
substitute. Trehalose is distributed widely in nature, for example in yeasts, sea-
weeds, Crustacea, and so on. It has become clear that this disaccharide protects
proteins and cell membranes against physical stresses, such as waterless and freezed
environment. So trehalose has been studied vigorously in variety of scientific fields,
especially foods science and medical science.

In the present work the dynamical structure of trehalose and the related sac-
chaloses in aqueous solutions has been investigated by Raman spectroscopy.

The following results are obtained. The symmetric vibration mode appeares at
about 200 cm™! in disaccharide aqueous solutions. While glucose, which is mono
piranose, does not show this mode. This means that the 200 cm™' mode can be
assigned to the bending vibration mode between two piranoses.

In high frequency region above about 300 cm™!, we can divide into three parts.

1) The spectral pattern of four saccharides between 1500 cm™! and 4000 cm ™!
frequency region are the same in the intensity and the peak frequencies. These
modes are assigned to the intra-molecular vibration modes.

2) Between 800 cm™! and 1500 cm™!, the four saccharides aqueous solutions
show the same peak frequencies but the different intensities. In this frequency
region, there are some striking modes of trehalose in intensity. The intensities
of trehalose at 850 cm™! and 920 cm™! are about two times stronger than those
of neotrehalose and maltose. The difference must be caused by the difference of
molecular structure.

3) Between 300 cm ™! and 700 cm™!, some mode groups have the diffrent peak
freqencies and the diffrent mode intensities. The mode group of trehalose appears
in the lowest freqency range. This means a possibility that water moleculars

around each disaccharide obstruct intermolecular vibrations.
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