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Influence of Disaccharides on Devitrification Behaviors of Glycerol Aqueous
Solution

Mingke Zhang  Cai Gao
(School of Automobile and Transportation Engineering, Hefei University of Technology, Hefei 230009)

Abstract Upon analysis of the cryopreservation process, it has been determined that one of the major causes
of cell death is actually ice recrystallization (growth) during the thawing process, rather than cell death during
freezing. Reliable quantification of the ice recrystallization inhibition efficiency is a long-sought goal. In the
present study, the influence of four disaccharides (trehalose, sucrose, maltose and lactose) on the devitrification
behaviors of glycerol agueous solutions (60% w/w) was investigated by using cryomicroscopy. Results showed
that all the four disaccharides can inhibit the nucleation and growth of ice crystals during devitrification.
Interestingly, sucrose seems to be the most effective one to inhibit the nucleation and ice growth. While
trehalose, which was improved to be a good ice inhibitor during freezing, only shows discounted ice inhibiting
ability during devitrification . Our results indicate that sucrose may be used as an effective ice inhibitor to
decrease the ice injury caused by ice growth during devitrification.
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