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Behavior analysis of nano-scale pulverization rice flour in the high-temperature
cooking process
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The characteristics of rice flour with nano-scale mean size were compared with
those of dry-ground fours with micro-scale. The nano-scale flour of approximately 600 nm mean size could
be produced, using a wet-media mill with 0.3 mm zirconia beads by continuous 24 h pulverization. The
solubility and water absorption increased as the mean size decreased, reaching maximum values in the
nano-scale flour. The starch damage and digestibility were also highest in the nano-scale flour. From the
above, the wet-ground nano-scale rice flour had quite different processing properties. We considered that
the nano-scale rice flour may be available for giving high water absorption and high digestibility for
the dough or the final products in the high-temperature cooking application. It was elucidated the
digestibility was more strongly influenced by starch damage and the water absorption index than by the
mean particle size.
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2¢1: Hammer mill large flour (HLF, Mean size=110.6pum), 2: Hammer
mill small flour (HSE, 97.3um), 3: Jet mill large flour (JLF, 10.8pm),
4: Jet mill small flour (JSE, 5.6pum), 5 : Media mill flour (MMF, 0.6pum).
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Mean [D90/D10| Solubility Starch
Particle Size| (-) (%) Damage
(um) (%)

mlloﬁilla 6.2b 2.6+0.02a 1.9+0.0a 8.8=0.1a
EEg 973+29b 94a 29+0.04a 2.1+0.0b 132+02b
108+03c 99a 6.7+0.07b 2.0+0.1a 24.3+0.6¢
56+£03d 55c  120£02c 24+0.1c 282+0.1d
T 06=00e 22d 41.8=1.1d 3.7=0.1d 73.7=08e
Values followed by the same letter within a column are not
significantly different (P<0.05). D90 and D10 : Particle diameter
at 90 and 10% of the cumulative particle size distribution,
respectively. WAT = Water absorption index
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