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Modifying Cooking Quality of Khao Dawk Mali 105 Rice by Radio Frequency
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Abstract

The objective of this experiment was to study effect of radio frequency (RF) heat treatment on cooking
quality of Khao Dawk Mali 105 by using RF at 27.12 MHz. The paddy samples were treated with radio frequency
at 4 temperature of 60, 70, 80, and 90 °C for the duration of 5, 10, and 15 minute. After that, the milling quality,
cooking quality, texture properties and viscosity of the treated rice were then examined in comparison with those
of freshly harvested rice. The milling quality of rice changed in higher percentages of white rice and head rice
when increased temperature and extend heat durations. The color of milled rice was changed to more yellow
(higher L* and b*). And the texture profile analysis of cooked rice revealed increased in hardness, cohesiveness,
springiness, chewiness and decreased in adhesiveness. In addition, the changes in RVA viscogram parameters
showed that setback value and pasting temperature increased. Therefore, radio frequency heat treatment could
modify the milling and cooking qualities of freshly harvested rice Khao Dawk Mali 105.
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Table 1 Moisture content (%), color (L* b*), percentage of white rice and head rice of fresh milled rice and rice

heating with different temperature (C°) and exposure durations (min)

treatment MC (%) L* b* White rice (%) Head rice (%)
control 12.92 48.01 f 8.01e 63.69 d 47.24 f
60°C5min 12.88 48.34 ef 8.07 e 66.60 abc 5277 e
60°C10min 13.43 49.40 def 8.21 de 67.70 a 53.65 cde
60°C15min 13.19 50.49 bcde 8.28 de 68.12 a 53.76 cde
70°C5min 12.95 48.35 ef 8.11e 64.40 cd 53.17 de
70°C10min 13.46 50.10 cdef 8.30 de 64.08 d 53.96 bcde
70°C15min 13.55 52.00 bc 8.52 cde 68.36 a 54.85 abc
80°C5min 12.84 49.96 cdef 8.31 de 67.07 ab 53.79 cde
80°C10min 13.67 50.20 bcdef 8.44 cde 63.72d 54.54 bcd
80°C15min 13.26 52.57 ab 8.74 bcd 65.16 bed 55.41 ab
90°C5min 12.91 50.20 bcdef 8.92 abc 65.43 bcd 54.16 bcde
90°C10min 12.64 50.80 bcd 9.20 ab 64.81 cd 54.93 abc
90°C15min 13.08 54.82 a 946 a 66.44 abc 55.79 ab

Means followed by the same letters in a column are not significantly different (LSD)
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Table 2 RVA viscosity parameters of rice flour of fresh milled rice and rice heating with different temperature
(°C) and exposure durations (minu)
Viscosity (centipoises, cP)
treatment
peak final breakdown setback pasting temp

control 3171 a 3038 cd 1243 a -133 e 81.18 e
60°C 5 min 2357 h 2702 g 738 g 344 a 83.42d
60°C 10 min 2473 gh 2711 g 872 f 238 b 84.08 cd
60°C 15 min 2572 fg 2778 fg 917 ef 205 bcd 85.07 abc
70°C 5 min 2688 ef 2824 ef 983 de 135 cd 84.66 bcd
70°C 10 min 2729 e 2883 e 1007 cde 154 bcd 84.52 bed
70°C 15 min 2826 de 2979d 1016 cde 153 bcd 85.27 abc
80°C 5 min 2798 cd 2911d 1022 cd 113 d 84.94 abc
80°C 10 min 3019 be 3135Db 1081 bcd 116 d 84.98 abc
80°C 15 min 3064 ab 3189 b 1116 bc 125d 85.34 abc
90°C 5 min 2883 cd 3109 be 1009 cde 226 bc 85.61 ab
90°C 10 min 3017 be 3197 b 1105 bc 180 bcd 85.65 ab
90°C 15 min 3169 a 3328 a 1190 ab 158 bcd 86.25 a

Means followed by the same letters in a column are not significantly different (LSD)

Table 3 Texture profile analysis attributes of cooked rice from fresh milled rice and rice heating with different
temperature (C°) and exposure durations (min)
Texture profile analysis attributes
treatment

Hardness(g) Adhesiveness(g) Springiness Cohesiveness Chewiness
control 12970 e -593.4 f 0.2600 c 0.5139 a 17352 e
60°C5min 13342 de -557.0 ef 0.2645 bc 0.5292 a 1871.6 de
60°C10min 13495 de -550.4 def 0.2690 abc 0.5290 a 1918.0 cde
60°C15min 13552 d -544.7 de 0.2694 abc 0.5308 a 1937.9 cde
70°C5min 13431 de -563.6 ef 0.2680 abc 0.5294 a 1906.5 cde
70°C10min 13612 d -547.0 def 0.2701 abc 0.5299 a 1948.4 cde
70°C15min 13712 d -531.7 cde 0.2736 abc 0.5343 a 2002.4 bcd
80°C5min 13845 cd -553.9 def 0.2714 abc 0.5312 a 1996.3 bcd
80°C10min 14275 bc -517.6 bcde 0.2750 abc 0.5360 a 2107.8 abc
80°C15min 14429 ab -494.1 bc 0.2799 ab 0.5378 a 2170.5ab
90°C5min 14344 bc -508.6 bcd 0.2738 abc 0.5350 a 2101.3 abc
90°C10min 14636 ab -474.5 ab 0.2825 a 0.5384 a 2228.5a
90°C15min 14903 a -434.9 a 0.2852 a 0.5424 a 2304.7 a

Means followed by the same letters in a column are not significantly different (LSD)
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