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ABSTRACT

This study aimed to evaluate the physico-chemical properties of pregelatinized
germinated brown rice cv. Chainat 1 and Khao Dawk Mali 105 (KDML 105) flour. The three
different techniques of pregelatinization process to produce pregelatinized flour were 1) single
screw extruder; 2) hot air oven; 3) spray dryer and spouted bed dryer. Extrusion and hot air
drying conditions were controlled at three levels of water:flour ratio (1:3, 1:2, and 1:1) and
temperature (60, 80, and 100 °C). Spray drying and spouted bed drying conditions were
controlled at 19:1 water:flour ratio and varied at two levels of temperature (100, 120 °C).
Chemical properties, physical properties, pasting properties, thermal properties, gelatinization
properties, retrogradation properties, rheological properties, and morphological properties
were investigated.

In this study, pregelatinization rice flour of two rice cultivars had similar trends in
the results. The results showed that protein and GABA content were not affected by the
water:flour ratio and temperature in any of the techniques used in the pregelatinization
process. Although vitamin B1 content decreased with increasing temperature in pregelatinized
flour produced from the single screw extruder and hot air oven, in the spray dryer and spouted
bed dryer temperature had no significant effects on vitamin B1l. Gelatinization and
retrogradation temperature and enthalpy, viscosity, storage, and loss modulus of pregelatinized
flour from the single screw extruder and hot air oven were lower than in germinated brown
rice flour. Increasing water content and temperature caused a decrease of these parameters,
whereas degree of gelatinization, % retrogradation, swelling power, and solubility increased in
pregelatinized flour with increasing water content and temperature. Pregelatinized flour with
the greatest solubility was produced from the condition of 1:1 water:flour ratio at 60 °C. The
properties of pregelatinized flour produced from the spray dryer and the spouted bed dryer
were found to be similar. Temperature only had a significant effect on viscosity, storage, and
loss modulus, which decreased with increasing temperature. Morphological properties of
pregelatinized flours produced by all the techniques of the pregelatinization process
conformed to the physical properties of the flour. Pregelatinized flour produced from the
single screw extruder revealed the most degraded flour particles, followed by pregelatinized
flour produced from the hot air oven. Mildly degraded flour particles were found in
pregelatinized flour produced by the spray dryer and the spouted bed dryer. In this study,
pregelatinized flour produced from the single screw extruder at the condition of 1:1
water:flour ratio at 60 °C gave the lowest gelatinization temperature (40-50 °C) and highest
solubility (6 times higher than control) at low temperature; therefore, this pregelatinized flour
is suitable for application in instant food products.
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