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Analysis of molecular motion in trehalose glass using red-edge effect

OOTA, Chikashi; TOYO, Atsushi; HIRATA, Yudai; MATSUMOTO, Akifumi;

NAGASAWA, Yutaka
College of Life Science, Ritsumeikan University, Japan

[Abstract] Trehalose glass is considered to play an important role for organisms that can
survive harsh environmental conditions such as dehydration and freezing by preserving the
molecular structure of biological materials. To understand the mechanism of trehalose as a
protectant, it is highly important to understand the microenvironment of trehalose glass. In
this study, by using a solvatochromic dye, 2-(1-pyridinio)benzimidazolate (SBPa), as a
molecular probe, polarity and inhomogeneity of several saccharide glasses were monitored by
the solvatochromic shift of the visible absorption spectrum and by the red-edge effect in
two-dimensional fluorescence excitation spectrum.
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Fig. 3. Two-dimensional fluorescence excitation spectra of SBPa in glasses of (a) trehalose, (b) maltose, (c)
sucrose and (d) glucose at room temperature.
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