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Abstract

Project code : MRG4580030 TE165112

Project Title : Effects of residual sulphur dioxide on modification of cassava
starch

Investigator : Dr. Varangkana Sanguanpong Maejo Univesity

E-mail address : kvarangkana@hotmail.com

Project period : 2 years 6 months

This study was conducted to determine the effects of residual sulfur dioxide on the
modification of cassava starch through annealing at 50°C and starch hydrolysis by
hydrochloric acid (concentration of 0.44 and 0.88 percentages by weight). As for starch
granules that were hydrolyzed by acid, the external surface was rough with shallow holes
along the surface and which was clearly observed when acid concentration was increased.
When native starch passed acid hydrolysis, its swelling power was reduced although its
solubility was increased. The residual sulfur dioxide in starch was found to have no effect
towards morphology, swelling power and solubility of native starch and acid-hydrolyzed
starch. As native cassava starch passed through annealing, its values for trough viscosity,
final viscosity and peak time were all increased. When the amount of residual sulfur dioxide
increased, its values for peak viscosity, trough viscosity, final viscosity and peak time were
all decreased. This might be due to the amount of residual sulfur dioxide in the starch,
which could change the structure of amylopectin and stabilize the crystal structure in the
starch granule causing viscosity of starch to be reduced. As for the gelatinization of
annealed starch, the values for onset temperature, peak temperature and conclusion
temperature including enthalpy, were found to have increased while the residual sulfur
dioxide in starch was found to have no effect. Starch hydrolysis by alpha amylase
(concentration of 1 percentage by weight) was found different in hydrolysis rate of each
starch granule. Starch containing higher amount of residual sulfur dioxide showed less
resistant to enzyme hydrolysis which caused the granule surface rough with deep holes
entire the surface. As for the starch granules that were hydrolyzed by enzyme, the
remained structures in starch granuies were small pieces of crystal part which difficult to be
hydrolyzed by enzyme. The higher amount of residual sulfur dioxide in enzyme-hydrolyzed
starch caused the starch higher in syneresis, onset temperature, peak temperature and
conclusion temperature. This was due to the higher amount of residual sulfur dioxide in
starch made starch less resistant to enzyme hydrolysis, resulted in higher proportion of
remaining crystal part in the enzyme-hydrolyzed starch making it difficult for gelatinization.
However, the effect of residual sulfur dioxide on the enzyme hydrolysis of cassava starch
should be reinvestigated on gelatinized starch to confirm that residual sulfur dioxide had
effect on the enzyme or starch structure.





