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The objective of this research was to study the isolation of starch and proteins from Thai rice flour
(Khao Dawk Mali 105 and Chainat 1) by neutral proteases (Neutrase® and bromelain). The research was
divided into 3 parts. Part 1 involves the selection of the optimum conditions for the isolation of protein from
rice flour using neutral proteases. In the single step isolation, rice flour was treated with 0.5-1.5% (on flour
basis) proteases for 4-8 h at 50°C, pH 7.0. The optimum conditions for each type of proteases, providing
starch with the lowest residue protein content, for Khao Dawk Mali 105 flour were the isolation with 1.5%
Neutrase® for 8 b, providing starch with 0.57% protein, 81.4% yield, and 1.82% damaged starch, and 1.0%
bromelain, 6 h, providing starch with 0.65% protein, 79.2% yield, and 2.13% damaged starch. For Chainat 1
flour, the optimum conditions were 1.5% Neutrase®, 8 h, providing starch with 0.96% protein, 80.1% vyield,
and 1.71% damaged starch, and 1.5% bromelain, 8 h, providing starch with 0.89% protein, 79.7% yield, and
1.17% damaged starch. Double-step protein isolation with the proteases insignificantly affected protein
content in starches (p> 0.05), but significantly decreased starch yield (p< 0.05). Part 2 involves the
determination of properties of starches obtained from the optimized single step protease digestion in
comparison with those obtained from alkaline extraction (0.3% NaOH, providing the similar protein content
starch with the protease digestion). Thermal properties of starches as measured by DSC showed that the
protease-treated starches had significantly higher onset temperature, but significantly lower gelatinisation
temperature range than the alkaline-treated starches (p< 0.09). The pasting properties of starches as
measured by RVA indicated that the protease-treated starch had significantly higher pasting temperature
and peak time, but had significantly lower peak viscosity and breakdown than the alkaline-treated starches
(p< 0.05). The starches obtained from single and double-step enzymatic isolation had similar gelatinisation
temperature. The swelling power of the protease-treated starches at 2 60°C were significantly lower than
that of alkaline-treated starches (p< 0.05). These results could be related to the annealing of starch during
the enzymatic digestion, which helped strengthen the crystalline structure of starch granules. Part 3 involves
the determination of functional properties and nutritional value of the protease-isolated proteins in
comparison with the alkaline-isolated proteins. The protease-isolated proteins had significantly higher
solubility, foaming capacity, and emulsion activity, but had significantly lower foaming stability than the
alkaline-isolated proteins (p< 0.05). Water and oil binding capacity and emulsion stability of the isolated
proteins depended on the types of rice flours and neutral proteases used. Therefore, the comparison
between these functional properties between rice protein isolated from proteases and alkaline was more
complicated. Considering of essential amino acid content of the isolated proteins, the protease-isolated
proteins had significantly lower lysine, but had significant higher methionine than the alkaline-isolated protein
(p< 0.05).





