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Summary

Materials such as serum, gelatin-, pepton- and glucose-added skim milk-solutions, rapidly
frozen at a rate of about 100°C/min or slowly frozen at a rate of about 1°C/min, were
examined on rates of drying with a self-recording vacuum torsion balance and on a residual
moisture content by Abderhalden’s. method with an analytical balance during and after
drying.

Experimental results showed that the two drying curves obtained from the materials
frozen at different rates of cooling crossed each other at a certain point. During the
process from the start of drying to that point, dehydration of the slowly frozen materials
proceeded faster than that of the rapidly frozen ones. After that point, the curves were
reversed ; the rapidly frozen materials showed a lower residual water content than the
slowly frozen ones did. As drying time was prolonged, however, the difference in the
residual moisture content became gradually less. When the materials were extremely
dehydrated at 60°C under vacuum of 107° mm Hg for 3 hours after primary drying, their
dry weights finally coincided.

The mechanism of such drying process seems to be explained by the initial freezing
patterns from the morphological point of view; it is supposed that drying proceeds faster
on large, connected ice particles in the slowly frozen materials than on small, disconnected
ice particles in the rapidly {rozen materials during the sublimation of ice, but, the com-
parative rate of drying in each material becomes reversed during the removal of water
contained in the concentrated constituents at the next stage. due to hindrance in diffusion
through the thicker layers of the concentrated solute phase.



