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Abstract

Calorimetric enthalpy changes on suspending a partially hydrated preparation of human serum
albumin (HSA) in various water-organic mixtures are discussed together with the water sorption
isotherms. Experimental data indicate that suspending the HSA preparation is accompanied
mainly by two processes. The first is water desorption-sorption which superficially obeys the
Langmuir model. The influence of the medium on the thermodynamic parameters of water
sorption can be described approximately by thermodynamic data on the solvation of water at
infinite dilution. The second effect is a non-sorption process attributed tentatively to rupture of
protein-protein contacts in the HSA preparation on suspending it. Depending on the nature of
the solvent and its water content, such transformation of the HSA preparation can result in
deviations from the Langmuir isotherm of water sorption by the suspended protein. This
transformation is accompanied by the corresponding increase in the accessible surface area of
the protein preparation and a significant enthalpy change. Experimental data cast doubt on the
validity of the traditional opinion that the significant increase in water sorption by proteins at
high water activities results from the various kinds of water-water interaction on the protein
surface. It appears that the imposition of the transformation of the protein preparation on water
sorption-desorption can determine both the calorimetric profile and thermodynamic data on
suspending the protein preparation in various solvents.
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