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Changes of the Structure and Physical Properties of
Polysaccharide Aqueous Solutions by Annealing
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Changes of the structure and physical properties of polysaccharide aqueous solutions by
annealing are discussed based on the experimental results of viscoelastic measurements and
thermal analysis. In the annealing process of polysaccharide aqueous solutions, dynamic
modulus increased as functions of annealing time and temperature suggesting the change of
molecular association. It was found that the solution annealed in the sol state tends to form
hydrogels. Furthermore it was shown that the amount of non-freezing water in the system is
closely related to the molecular association of polysaccharides and gelation characteristics. In
this dtudy, the structural change of polysaccharides, such as xanthan gum and hyaluronan, in
the annealing process is discussed based on the experimental results.
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Fig.1 Relationship between gel-sol transition temperature
Tyos and annealing time at 400 for 1 wt%(o )
and 2 wt% (e ) xanthan/water systems.
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Fig.2 Temperature dependence of storage modulus G'
at 0.5 Hz for the non-anneaaling aqueous solution
(0) and the gels obtained by gelation at 50
for 24 h after annealing at 400 for 6 (O0), 9
(0) and 24 (o) h measured at heating process
form room temperature to 460.
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Fig.3 Temperature dependence of G' of 1wt% hydrogels
obtained from the solutions annealed at 40 (o),
50 (0) and 60 (O0) O for 24 h and 2 wt% hydrogel
obtained from the solution annealed at 400 for
24 h (e ) measured in heating process from 5
to 600.
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Fig.4 Annealing time dependence of G' of a 2 wt%
xanthan aqueous solution in the annealing process
at 400.

G'/ Pa

T/O

Fig.5 Temperature dependence of G' of 2 wt% non-
annealed solution (o ) and 2 wt% solution
annealed at 400 for 24 h (e ) measured in cooling
process from the annealing temperature TO 400
to the gelation temperature TO 50.
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Fig.6 Frequency dependence of G' of 2 wt% non-
annealed solution (0), (o) and 2 wt% solution
annealed at 400 for 24 h (m), (e ) measured at
TO 400 and 50, respectively.
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Fig.7 Time evolution of G' (o) and G" (O0) of xanthan
aqueous solution annealed at 400 for 48 h during
gelation process at 50.
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Fig.8 Relationship between the amount of non-freezing

water Wy and annealing time at 400 for a 1
wt% xanthan aqueous solution.
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Fig.9 Thelong period d obtained from SAXS scattering
peaks as a function of annealing time at 920
for 2 wt% xanthan hydrogel.
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Fig.10 The variation in the intensity of the SAXS
scattering peak as a function of annealing time
at annealing temperature of 920.
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Fig.11 Schematic diagram showing the structural change
during the annealing the solution in sol state.
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