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Abstract:   

The material properties of starch vary widely depending on the physical and 
chemical properties of the granules, which allows starch to find use in a wide range 
of applications including food stabilizers, gelling agents, liquid creams, and binders 
for pharmaceuticals and paper products. Motivated by a need to develop rational 
guidelines for processing such products, we investigate the rheology of maize and 
rice-based starch dispersions in this study. The evolution of volume fraction φ and 
linear viscoelasticity starch suspension were characterized by particle size 
distribution and G’, G’’ in the frequency range of 0.01 to 10 Hz respectively. The 
pastes exhibited elastic behavior with G’ being much greater than G’’. G’ increased 
with time for waxy maize and rice starch at all times. For normal maize and rice 
starch, however G’ reached a maximum and decreased at longer times for 
temperatures above 80 ͦC due to softening of granules as evidenced by peak force 
measurements. A mechanistic model for starch swelling that is based on Flory 
Huggins polymer swelling theory was employed to predict the evolution of volume 
fraction of swollen granules. The master curve for normalized G’ was employed to 
predict the evolution of G’ with time for different starches which was found to agree 
well with experimental data of storage modulus.  

Application:   

The mechanistic model developed from this study can quantify the physical and 
chemical properties of starch on its pasting behavior. It provides a rational 
guidelines for processing starch-based material to obtain desirable texture and 
rheological properties.  


