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Changes in Pasting Properties and Cooking Qualities of Chainat 1 Variety under Combined
Near-infrared Radiation and Fluidized-bed Drying
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Abstract

This research investigated the effect of combined near-infrared radiation (NIR) and fluidized-bed drying
on pasting properties and cooking quality of Chainat 1 using NIR powers of 4, 6 and 8 kW combined with hot air
at 40 °C and velocity of 4.5 m/s, bed depth 6 cm, compared with hot air at 80 °C alone (control). After that, drying
rice at time with to pasting properties and cooking qualities, there were no significant differences of pasting
temperature. Peak viscosity, breakdown, water uptake ratio, and elongation ratio increased with increasing of NIR
powers. Further, set back and solid loss decreased with increasing of NIR powers. Drying with hot air at 80 °C
alone showed that pasting properties and cooking qualities were not different from those with combined NIR and
fluidized-bed drying except that peak viscosity decreased. This study has demonstrated that combined NIR and
fluidized-bed drying could effect on changes in pasting properties and cooking qualities of Chainat 1.
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Table 1 Changes in pasting properties of Chainat 1 under different drying conditions.

Treat " Drying Period Pasting Temperature Peak Breakdown Setback
reatmen
(min) °C) (RVU) (RVU) (RVU)
5 min 80.52+2.52°% 388.25+8.21° 193.72+4.35° 10.84%1.10°
10 min 85.13+1.29™ 393.97+1.32° 205.17+2.69 13.17+4.48°
4 kW 20 min 84.48+2.58%° 402.61+4.83* 211.3145.75% 16.67+2.27°
30 min 79.13+3.36° 412.08+8.71% 210.92+1.55% 16.5322.09°
40 min 87.43+2.28° 400.5020.10%" 165.14+4.94" 17.0520.05°
5 min 85.88+1.86™ 395.50+5.17° 201.56+3.50" 21.6122.13°
10 min 84.72+2.42% 399.86+8.43" 209.78+7.93° 24.1924.02°
6 kw 20 min 84.45+0.84%° 406.00+5.05°* 209.97+5.47% 25.42+2 47°
30 min 80.52+2.24°% 427.67+2.85° 242.75+2.38° -26.64+3.73"°
40 min 83.57+3.68™ 414.476.96™ 222.78+6.87° -29.39+3.20°
5 min 83.32+2.25™ 409.72+1.13% 213.1448.10% -44.976.36"
10 min 83.37+1.49° 419.69+8.28% 212.1427.18° -56.00£6.25
8 kW 20 min 83.1821.42%° 420.64+2.95" 221.8149.64° -65.3147.74
30 min 85.80+1.28° 378.67+1.55" 190.22+3.36° -12.67+1.46°
40 min 78.75+0.15° 335.46+14.84° 112.91+2.22 -19.930.03'
60°C 5 min 79.65+0.43% 301.22+1.18" 87.36+0.98" 100.28+6.49°
10 min 80.12+0.49°% 295.95+6.62" 85.53+7.19" 110.28+6.49°
Standard 79.67£0.33% 354.19+4.60 123.7247.16 128.36+3.97°

Different superscripts in the same column mean that the values are significantly different (p<0.05)
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Table 2 Changes in water uptake ratio of Chainat 1 under different drying conditions

Combined NIR (kW) and Fluidized-bed drying (40 °C)

Drying Period Hot Air Drying (80 °C)
ying 4 kW 6 kW 8 kw ying
Standard 2.19+0.05° 2.19+0.05° 2.19+0.05° 2.19£0.05°

5 min 2.2420.03% 2.2740.01° 2.29+0.02° 2.26+0.01°
10 min 2.26+0.00° 2.32+0.04™ 2.33+0.03° 2.29+0.03°
20 min 2.32+0.04° 2.36£0.03% 2.37+0.01° -
30 min 2.370.04% 2.38+0.01° 2.42+0.02° -
40 min 2.39.0+0.01° 2.41+0.03° 2.44+0.02° -

Different superscripts in the same column mean that the values are significantly different (p<0.05)

Table 3 Changes in elongation ratio of Chainat1 under different drying conditions

Combined NIR (kW) and Fluidized-bed drying (40 °C)

Drying Period Hot Air Drying (80 °C)
ying 4 KW 6 kW 8 kW ying
Standard 1.30+0.00° 1.30+0.00° 1.30£0.00° 1.3020.00°

5 min 1.32+0.02°° 1.32+0.02° 1.35+0.02° 1.34+0.01°
10 min 1.33£0.01™ 1.34+0.02° 1.38+0.05™° 1.36+0.05°
20 min 1.3420.04" 1.3620.02° 1.4020.0% -
30 min 1.36+0.01° 1.40£0.01° 1.43+0.01° -
40 min 1.40£0.04 1.42+0.01° 1.45+0.04 -

Different superscripts in the same column mean that the values are significantly different (p<0.05)

Table 4 Change in solid loss (% w.b.) of Chainat 1 under different drying conditions.

Combined NIR (kW) and Fluidized-bed drying (40 °C)

Drying Period Hot Air Drying (80 °C)
4 kW 6 kW 8 kW

Standard 6.70+0.20° 6.70+0.20° 6.70+0.20° 6.70+0.20°
5 min 9.96+0.02° 9.96+0.02° 8.19+0.07° 3.83+0.00°
10 min 9.91+0.04° 8.78+0.97° 7.5420.05° 3.04+0.05°
20 min 9.2620.00° 7.7620.02% 5.3920.08° -
30 min 9.14+0.06° 7.54+0.05° 4.97+0.03° -
40 min 9.1020.02° 7.44£1.20° 4.29+0.03' -

Different superscripts in the same column mean that the values are significantly different (p<0.05)
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