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ABSTRACT

The effects of molecular weights (Mw) of chitosan (CS) on the physical 
and rheological properties of native and modified tapioca starches were 
investigated. Rapid Visco Analysis (RVA) results showed that the addition of 
chitosan at various molecular weights increased the peak, breakdown, setback, and 
final viscosities, and pasting temperatures of native tapioca starch (NT), anionic 
tapioca starch (AT), and cationic tapioca starch (CT) to different degrees, except
for the peak viscosities of CT/CS with medium and low Mw and the breakdown 
viscosities of all CT/CS which decreased as compared with those of the control CT 
alone. The presence of chitosan slightly increased swelling powers of NT and AT 
but greatly decreased those of CT due to electrostatic repulsion between the 
positively charged starch and gum molecules. CS formed a sheet structure in gel 
matrix and wrapped around NT and AT granules but did not wrap CT granules. 
These effects were more pronounced with increasing Mw of CS. Differential 
scanning calorimetry (DSC) data demonstrated that addition of CS regardless of 
their Mw resulted in a significant increase in the onset (To), peak (Tp) and 
conclusion (Tc) gelatinization temperatures of NT and AT but did not affect those 
of CT. The gelatinization enthalpies ( H1) were affected by CS addition in 
different ways, i.e. decreased for NT, increased for AT, and no effect for CT. 
Dynamic viscoelasticity measurement indicated that the addition of any of these 
CS resulted in an increase in the storage modulus (G ) and loss modulus ( G ) of
the fresh native and modified tapioca starch pastes. The tan  values of NT and 
AT were increased by the addition of CS whereas those of CT tended to decrease. 
Steady flow tests illustrated the time-dependent shear-thinning (thixotropic) 
behaviour of all pastes. The hysteresis loop areas of NT and AT pastes were 
reduced by the addition of CS, indicating high shear resistant and structure 
recovery of starches in the presence of CS. In contrast, those of CT pastes 
increased, suggesting CS weakened the network structure of the CT pastes. 
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