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Postharvest Quality Improvement of Rice cv. Pathum Thani 1 by Radio Frequency
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Abstract

The objective of this study was to improve the cooking quality of Pathum Thani 1 paddy after freshly harvested via
the use of 27.12 MHz radio frequency (RF) heat treatment at 70, 85, and 100°C for the duration of 5, 10, and 15 minutes.
After that, the rice was evaluated for the following qualities; elongation ratio, gel consistency, texture of cooked rice and
viscosity. Testing found that RF heat treatments could improve the cooking quality of rice. Using the RF heating method at
100°C for duration of 15 minutes, the elongation ratio of kernel rice was increased while as the gel consistency of flour
decreased. That changes were associated with the texture of cooked rice revealed the more increased in hardness,
cohesiveness, springiness, chewiness and more decreased in adhesiveness. In addition, the changes in RVA showed that
setback value and pasting temperature value were increased while as breakdown value decreased, the changes of
cooking qualities were similar at the 6 months aged rice. Therefore, radio frequency heat treatment could improve the
cooking qualities of the acceptability of consumers.
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Figure 1 (a) Moisture content, (b) Elongation ratio and (b) Gel consistency of rice after processing at different

conditions and storage at different period

Table 1 Pasting properties (RVU; rapid viscosity unit) of Pathum Thani 1 rice after processing at different

conditions and storage at different periods

Treatment PV v BD FV SB P..(°C)
70°C 5 min 256.8+05f 152.8+0.59g 103.7£0.38 b 259.8 +0.96 f 34+0.78d 75.7+0.12e
70°C 10 min 257.3+0.5f 154.0 +0.82 f 103.4 +£0.55 bc 260.3+0.5f 33+0.78d 75.8+0.05¢€
70°C 15 min 259.0+0.82¢ 156.5 +0.58 e 102.7 £ 0.25 cd 261.8+05e 3.0+0.78d 76.9+0.12d
85°C 5 min 259.5+0.58 bc 1575+ 1de 102.3 +£0.75de 268.0+0.2d 85+0.78¢c 76.2+0.39e
85°C 10 min 260.5+1.29 cd 1585+ 1d 101.7+0.84 e 270.8+0.36¢ 10.8 +0.78 ab 771 +£0.73d
85°C 15 min 262.3+05b 163.8 £0.96 b 98.6 £0.76 h 2728+0.6Db 10.6 +0.78 ab 79.8 +0.38 bc
100°C 5 min 260.8+0.5¢ 161.3+0.96c 99.5+0.45fg 272.3+0.96 b 11.3+0.78a 79.3+0.38¢
100°C 10 min 261.0+0.82¢ 161.8 +£0.96 ¢ 99.2+0.34 gh 272.0+0.82b 11.2+0.78a 79.9+0.43 bc
100°C 15 min 2643 +05a 165.5+0.58 a 98.6 +£0.32h 2753+ 05a 11.1+0.78a 81.1+0.72a

0 month 251.5+0.58¢g 138.5+0.58 h 1129+ 0.77 a 239.0+0.82¢g -125+0.78 ¢ 748+0.31f
6 month 2652+0.96 a 165.0+1.15a 100.2+0.4f 275.0+082a 9.8+0.75b 80.2+04b

Different superscripts in the same a column mean that the values are significantly different (p < 0.05)
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Table 2 Texture properties of Pathum Thani 1 cooked rice after processing at different conditions and storage at

different periods

Texture profile analysis attributes

Treatment Hardness (g) Adhesiveness (g) Springiness Cohesiveness Chewiness
70°C 5 min 13596 + 65.9 ¢ -562 +12.18 e 0.4688 + 0.004 g 0.4635 + 0.008 e 2954 + 43.27 e
70°C 10 min 13674 +75.71 ¢ -548 + 9.43 de 0.4712 + 0.003 fg 0.4652 + 0.003 de 2992 +34.24 e
70°C 15 min 13730 + 48.16 bc -532 + 28.69 cd 0.4805 + 0.01 de 0.4672 + 0.007 de 3082 + 8297 e
85°C 5 min 13703 + 53.17 bc -526 +9.98 ¢ 0.4786 + 0.009 ef 0.4611 +0.011 de 3024 + 122.25e
85°C 10 min 13709 + 28.37 bc -492 + 18.86 b 0.4845 + 0.01 cde 0.4679 + 0.004 d 3109 + 88.96 e
85°C 15 min 13785+ 154.39 b -478 + 16.18 b 0.4907 + 0.004 bc 0.4653 + 0.005 bc 3350 + 57.35 bc
100°C 5 min 13711 + 50.8 bc -490 + 12.36 b 0.4894 + 0.005 cd 0.4652 + 0.007 ¢ 3255 +28.90d
100°C 10 min 13802 + 64.01 b -453+7.5a 0.4992 + 0.002 b 0.4879 + 0.009 ¢ 3362 + 87.43 cd
100°C 15 min 13833 + 54.25b -442 +4.69 a 0.5290 + 0.006 a 0.5040 + 0.003 ab 3688 + 40.15 ab

0 month 13028 + 115.49d -661 +13.77 f 0.4585 + 0.002 h 0.4568 + 0.007 e 2729 +62.89 f
6 month 13981 + 119.92 a -441 +2.87 a 0.5277 £ 0.03 a 0.5084 + 0.007 a 3752 +100.4 a

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