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Abstract

© the Owner Societies 2016.Water is of fundamental importance for life since it plays a critical
role in biological  systems.  An organism can only function if  its  macromolecules and other
bioactive molecules are hydrated. However, currently there is a gap in the understanding of how
protein  interfaces  affect  water's  structure  and  properties.  This  work  presents  combined
dielectric and calorimetric measurements of hydrated lysozyme powders with different levels of
hydration in a broad temperature interval. We chose lysozyme as a test sample since this
globular protein has a well-defined pore with an active hydrophilic center inside. Based on the
dielectric and calorimetric tests it was shown that a water quasi-solution, which contains the
protein residues, has a glass transition temperature at around 155 ± 3 K. The water confined in
the pore of the active center of the lysozyme has its melting temperature at around 186 ± 3 K.
Melting of confined water is believed to liberate the internal motions of protein macromolecules.
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