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Glucomannan Composite Hydrogels
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Abstract: a-CE/KGM composite hydrogels were prepared by mixing konjac glucomannan (KGM) and
a-cellulose (a-CE) in different proportions to improve the thermal stability and gel strength of KGM
hydrogels. The influence of added amount of a-CE on the rheological properties of the KGM gels was
discussed by rotational rheometer. The surface morphology, microstructure, characteristic functional groups
and thermal stability of a-CE/KGM hydrogels were characterized by SEM, FTIR and DSC. Results
revealed that the viscosity of KGM sol solution decreased with the increase of shear rate, and that of
a-CE/KGM sol solution displayed the same trend. When the shear rate was in the range of 0 to 300 s™', the
shear stress increased with the increase of shear rate. At the selected frequency from 0.1 to 100 Hz, the
storage modulus (G') of a-CE/KGM was lower than its loss modulus (G"). Moreover, the addition of a-CE
increased the modulus of composite hydrogels. Especially when the mass ratio of a-CE to KGM was 1 : 1,
the resulting hydrogel (a-CE4) showed a melting absorption peak of 122.3 °C, indicating that the
introduction of a-CE improved the thermal stability of composite hydrogel.
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Fig. 1 Shear rate-viscosity curves of KGM and a-CE/KGM
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Fig. 2 Changes of shear stress with shear rate
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Fig. 3 Changes of G’ and G” with frequency at 25 °C
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Fig.4 Changes of G’ and G” with strain at 25 °C
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Fig. 6 FTIR spectra of KGM and a-CE/KGM hydrogels
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Fig. 7 DSC curves of KGM and a-CE/KGM hydrogels
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