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Abstract: In this study, physical and chemical properties of lotus seed starch by microwave treatment was investigated. Lotus seed starch
paste (30%) was heated in a microwave station and changes in starch particle shape, the amount of dissolution, and rheological properties of
amy lose during gelatinization were observed. The result showed that after treatment with different microwave intensities, no apparent change in
the shape of starch particles was observed, where the granules remained smooth and oval. However, gpparent aggregation of starch particles was
observed withthe increase in microwave intensity, with maximum average particle diameter a 26.37 um, which was 2.15 times that of untreated
starch. Additionally, the proportion of crystalline starch paticles increased and the 995/1024 absorption peak ratio increased as well, from 0.89
to 0.99. Lotus seed starch treated by microwaves showed a decrease in amy lose dissolution from 120 to 87.89 mg/g. M oreover, the thixotropic,
rheology viscosity, and elasticity modulus of the starch paste also decreased. These indicate that microwave treatment could encourage tighter
crystalline regions in the lotus seed starch and shows certain inhibition of swelling of the starch paticles during subsequent gelatinization. This
leads to areduction in the amount of dissolution of amylose and changes in the rheological properties of starch.
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Fig.1 Scanningelectron microscopy photos (2000x) of untreated
lotus seedstarch (A), microwave-treated starch at 2.4 Wig (B),
4.0 Wig (C), 6.4 Wi/g (D) and 8.0 Wig (E)
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Table 1 The effect of microwave treatment on the diameter

distribution of lotus seed starch particles

d(4,3)/um  d(10%)/um d(50%)/um  d(90%)/um
JRIEAY - 12.274002 10.8940.01% 12.12400°  14.9840.02°
2.4W/g 12.362001% 10.63+002 12.3540.03% 15.7540.03
40Wfg 16.274003° 10.8140.02 15.874002 18.274002
6.4W/g 20.38+022° 9.1540.02° 19.31402° 28.2740.22°
8.0W/g 26.3440.12% 7.3240.21° 26.4740.16" 75.3640.38"
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Fig.2 Fourier transform infrared spectroscopy of original lotus
seedstarch (a), microwave-treated starch at 2.4 W/g (b), 4.0
WIg (c), 6.4 Wig (d) and 8.0 W/g (e)
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2 GRCHAMNERE FEMR LAY Herschel -Bulkley HREMIEESH
Table 2 Herschel-Bulkley model fitting parameters of rheology profiles of lotus seed starch treated by microwawves at different

intensities

AL

TATA,

t/Pa K/(PasS) n

o/Pa K/(PasS) n R?

24Wlfg 0.1012 0.7299 0.5807 0.9996
40W/g 0.4373 0.6594 0.5759 0.9996
6.4W/g -0.0546 0.5087 0.5697 0.9992
8.0 W/g -0.0566 0.3773 0.6143 0.9995
828 0.0255 0.7806 0.5731 0.9997

14876 0.1659 0.8084 0.9901
1.3622 0.2073 0.7540 0.9965
0.8454 0.1464 0.7890 0.9917
0.6453 0.1295 0.7790 0.9938
15197 0.1845 0.7938 0.9906
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Table 3 Hysteresis area oflotus seed starch treated by
microwaves at different intensities
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Fig.6 The storage modulus of lotus seed starch pastes treated at
different microwave intensities
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different microwave intensities
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