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Characterization of pulverized normal and waxy rice starches
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Abstract

Separated normal and waxy rice starches were pulverized, and the physicochemical and digestive properties of the starches were

determined, The size of both starch granules significantly decreased (less than 8 pum) after pulverization. For pasting properties, significant

decreases of peak and setback viscosity were observed in both of pulverized starches than in native ones. The lower pasting temperature

as well as increased solubility and water binding capacity of pulverized starches imply molecular degradation of starch by pulverization. For

thermal properties, onset temperature and melting enthalpy significantly decreased after pulverization, especially in normal rice starch,

however there was no difference in amylose-lipid complex before andafter pulverization. The slowly digestible and resistant starch portion

of normal rice starch increased after pulverization, however, in waxy rice starch, the rapidly digestible portion increased.
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Fig. 1. Particle size distribution of normal (a, b) and
waxy (c, d) rice starches before and after

Particle size (nm)

pulverization, respectively
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Fig. 2. (a) Solubility, (b) swelling power and water
binding capacity of normal and waxy rice
starch before (NRS and WRS) and after
pulverization (P-NRS and P-WRS).
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Table 1. Pasting properties of normal and waxy rice starch before (NRS and WRS) and after pulverization (P-NRS and P-WRS)

Samples Peak Viscosity Break—Down Trough Viscosity Final Viscosity Setback Pasting Temperature(°C)
° (cP) (cP) (cP) (cP) (cP) 9 e
NRS 1316.0° 97.0° 1219.0" 1727.0" 508.0" 748"
P-NRS 11135 780" 1035.5" 1442.0° 465" 729
WRS 14115° 677.3" 734.2° 937.0f 202.8° 704
P-WRS 1238.0° 642.6" 505 4° 7228 127 4° 68.1°

S 2 F 22 83 A A 297 A 635 (2013)



Table 2, Thermal properties of normal and waxy rice starch before (NRS and WRS) and after pulverization (P —NRS and P-WRS)

Peak | Peak I
Samples T(C) ToC) TAC) AH(/9) T(C) T(C) TC) AH(/9)
NRS 582" 648 722 163 93.2" 102.9" 107.7° 14
P-NRS 54.9° 654" 735" 14.1° 952" 103.9° 109.1° 13"
WRS 56.9” 66.1° 760" 189° -
P-WRS 54.6° 664" 768" 18.0" -

To: onset temperature, Ty peak temperature, Te: conclusion temperature, 4H: melting enthalpy

Amylose-lipid complexdl] &l Yeht= F WA peakS
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. Digestive properties of normal and waxy rice starch
before (NRS and WRS) and after pulverization
(P-NRS and P-WRS) (%)

RDS SDS RS
NRS 128 12,6 746"
P-NRS 155" 121 724"
Non-gelatinized b b
WRS 153 13.1 71.6
P-WRS 17.8° 12.4 ©.8”
NRS 775 16.2° 63"
P-NRS 70.4° 203" 93"
Gelatinized b o b
WRS 80.3 13.3 6.4
P-WRS 874" 103 23
RDS: rapidly digestible starch, SDS: slowly digestible starch, RS: resistant
starch
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