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Fig. 1. Heat capacities of dried cross-linked

lipase crystals without dialysing (O) and
with dialysing (@).



Table 1. Glass transition temperature for
cross-linked lipase crystal-water systems

water content T.(quenched) / K T.(annealed) / K

58.7 % 171 171
29.2 % 170 170
11.4 % 189
5.8 % 193
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Fig. 2. Heat capacities of cross-linked lipase
crystal-water systems with water content of
58.9 (O,®), 29.2 (A,A), 11.4 ((J), and 5.8 %
(V). Heat capacities of samples with water
content of 58.9, 29.2, and 11.4 % are shifted
upward by 1.5, 1, and 0.5 J K" g"'. Open and
solid marks indicate heat capacities of
quenched and annealed samples.
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Low-Temperature Heat Capacities and Glass Transitions of Cross-
Linked Lipase Crystal-Water Systems

The heat capacities of cross-linked lipase crystal-water systems with water content of 58.7,
29.2,11.4,5.8, and 0 %. The quenched crystals with 58.7 and 29.2 % water content exhibited a
glass transition around 170 K. An exothermic effect due to the crystallization of supercooled
water and a fusion of ice was found above 200 K and around 270 K, respectively. The samples
annealed around 220 K until the exothermic effect disappeared also showed a glass transition
around 170 K. The crystals containing 11.4 and 5.8 % of water gave rise to only a glass transi-
tion at about 190 K. In the dried crystal, a small thermal anomaly due to impurity was ob-
served above 200 K in spite of dialysis. The amount of bound water was determined to be about
0.27 g per gram of lipase. The water content dependence of the glass transition temperatures
revealed that the glass transitions are attributed to the freezing of the cooperative motion be-
tween the lipase and the bound water molecules.

(by Y. Shimizu & Y. Miyazaki)



