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Correlation of conformation of galactosucrose derivative

and degree of sweetness

oYoko Suzukit, Kurumi Waizumi!
! Department of Physics, Meisei University, Japan

[Abstract] It is experimentally known that the sweetness of sucrose can be
controlled by replacement of the hydroxyl groups in sucrose by chloro groups.
For example, 4, 1, 6’-trichloro-4, 1, 6’-trideoxy-galacto-sucrose (sucralose) is
650 times sweeter than sucrose. In order to study the origin of the difference in
sweetness, we calculated the potential energy surfaces of sucrose, sucralose, and
4-chloro-4deoxy-galactosucrose by changing the dihedral angles around the
glycosidic bonds. (4-chloro-4deoxy-galactosucrose is 5 times sweeter than
sucrose.) The calculations were performed by B3LYP/6-311G(2d,p). The effect
of solvent water was taken into account by PCM. The minimum point of the
potential energy surface of 4-chloro-4-deoxy-galactosucrose is closer to that of
sucrose than that of sucralose. The result suggests a relation between the
conformation and sweetness of galactosucrose derivatives.
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