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Abstract

Project Code : MRG4880042
Project Title : Modification of rice starch by heat-moisture treatments and
by combinations of chemical and heat-moisture treatments
Investigators : Eakaphan Keowmaneechai Silpakorn University
Onanong Naivikul Kasetsart University
E-mail Address : kaphan@su.ac.th
Project Period : 2005-2008

Nonwaxy rice starch can be used in various food products. Modifying nonwaxy rice
starch would extend its utilization. The effect of heat-moisture treatment (HMT), using
moisture contents of 10, 20 and 30%, temperatures of 100 and 120 °C and heating
periods of 4 and 16 hours, on the properties of non-waxy rice starch was studied. It was
found that HMTs caused the starch granules to aggregate and fuse together on their
surfaces. Partial gelatinization may have occurred at a high degree of modification. The
redness (a*), yellowness (b*), amylose content, - amylase digestibility and solubility
tended to be increased. However, the whiteness (L*), swelling power, clarity and
degree of crystallinity tended to be decreased. There were changes in X-ray diffraction
patterns from type A to type A+V after the modification. Pasting characteristics of the
starch with a high degree of modification, such as pasting temperature, peak time and
trough, tended to be increased, while peak viscosity, breakdown, final viscosity and
setback tended to be decreased. The analysis by Differential Scanning Calorimeter
showed that the modified starches exhibited 2 peaks of gelatinization. Their onset, peak
and end temperatures, and gelatinization temperature ranges tended to be increased
while enthalpies of gelatinization tended to be decreased. In addition, nonwaxy rice
starch was modified by HMT incorporated with a chemical treatment, i.e., cross-linking (CL),
hydroxypropylation (HP) and acid-thinning (AT). The order of HMT and chemical treatment
was also investigated. It was found that HMT did not change size and shape of the starch
granules but increased peak viscosity, final viscosity, gelatinization temperature and
syneresis, and decreased enzyme resistance, swelling power, solubility and clarity. CL did not

cause granule size and shape, gelatinization temperature, and enzyme resistance of the



modified starch to be different from those of native starch. However, CL decreased peak
viscosity, final viscosity, swelling power, solubility and clarity of the starch. Upon HP, it was
shown that starch granules partially melted together showing granular collapse, and final
viscosity, gelatinization temperature, enzyme resistance and syneresis of the starch
decreased. On the other hand, peak viscosity, swelling power, solubility and clarity of the
starch increased, After AT, starch granules became broken and more porous. The peak
viscosity, final viscosity, gelatinization temperature, enzyme resistance of the starch
decreased, while its swelling power, solubility, clarity and syneresis increased. The
incorporation of HMT with a chemical treatment gave a modified starch whose properties were
mostly in between those of each treatment. The order of the incorporation modification slightly

affected properties of the modified starches.
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