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Abstract

A high quality of parboiled rice is an important product of Thailand to consume and export. This research
was to evaluate and compare the parboiling processes of Thai jasmine rice variety Khao Dok Mali 105 between the
use of traditional and microwave methods. In the traditional method, the paddy was soaked in the water temper-
ature of 70 and 80°C with the holding time of 60, 120 and 180 min and steamed at the temperature of 100 °C for
5, 10 and 15 min. The results showed that the soaking with 80 °C for 180 min and steamed at the temperature of
100 °C for 10 min caused the head rice yield of 65.47% with the whiteness of 31.65 without chalky grain, respec-
tively. For soaking using the microwave method, the microwave power was ranging from 400, 440 and 480 W for
the duration of 80, 105 and 130 min. After that, the paddy was steamed under the same condition as the traditional
method. The results indicated that the microwave power of 440 W with the holding period of 105 min for the
soaking process and the steaming time of 5 min were favorable conditions. The parboiled rice had the head rice
yield of 64.02 % with the whiteness of 31.65 and the 1.33 % of chalky kernels. Moreover, the characteristics of the
head rice yield, chalky grain, color values and whiteness from the two methods showed no statistically significant

(P<0.05). However, the microwave process could reduce the parboiling time.
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Table 1 Soaking and steaming conditions for parboiling.

) o Steaming con-
Soaking condition

Sample dition
code Power out-  Heating T t
put (W) cycle 0 (min)
MW1 400 6 100 5
MW2 440 6 100 5
MW3 440 5 100 5
Mwd 480 5 100 5
MW5 480 a4 100 5

Note: MW means parboiled rice process by microwave

method.
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Table 2 Paddy rice soaked’s moisture content before steaming.

Soaking Temperature

Soaking time

Moisture content

o) (min) % (d.b.)

70 60 25.29"+0.85
120 27.30° £1.27
180 30.69° +1.67

80 60 29.27° +0.71
120 34.51° +1.43
180 37.00* +1.93

Note: The letters with different superscript letters in a column are significantly different (P<0.05)

Table 3 Effect of parboiling rice at soaking temperature 70°C on parboiled rice’s quality.

Soaking Streaming Head rice  White belly =~ Whiteness Color value
time time yield (%) (%) L* a* b*
(min) (min)
60 5 52.19° + 75.00° + 40.40% + 74.49% + -0.27¢ + 16.65° +
4.50 1.67 0.50 1.03 0.24 0.49
10 48.37° + 83.11% + 40.31° + 73.02% + 0.16° + 17.65% +
2.02 3.42 0.63 238 0.42 1.37
15 47.26% + 77.22° + 38.94° + 73.50° + 0253+ 19.04% +
4.42 2.71 0.37 0.42 0.21 0.75
120 5 64.03% = 21.56° + 3287°+ 6597+  001%% 17.66° +
0.27 1.90 1.04 0.92 0.05 0.36
10 65.75% + 20.00° + 32.60° + 67.53° + 0.01° + 18.18° +
3.34 1.76 2.23 1.68 0.36 0.79
15 67.30° + 8.11% + 29.92° + 6557+ 020+  19.00%° +
0.53 1.26 0.14 237 0.15 0.54
180 5 67.22° + 4.78°% + 29.74 + 64.99° + 0.01° + 18.30%° +
0.36 0.69 0.36 2.44 0.28 0.10
10 67.30% = 3.00° + 2871+ 65.62°+  0.49% 19.04% +
0.63 1.33 0.58 1.06 0.26 0.89
15 65.90% + 1.56% + 28.37° + 63.14° + 0.60% + 19.68% +
1.04 0.77 1.18 0.19 0.29 0.93

Note: the values with different superscript letters in a column are significantly different (P<0.05)

31



MsEnsanALFINSsINERsWisUsTAlne Ui 26 atuii 2 (2563), 28-36

Table 4 Effect of parboiling rice at soaking temperature 80°C on parboiled rice’s quality.

Soaking Streaming Head rice ~ White belly  Whiteness Color value
time time yield (%) (%) L* a* b*
(min) (min)
60 5 63.57° + 59.00% + 36.47° + 70.48° + 0.32° + 16.51° +
1.12 4.18 0.64 1.84 0.21 0.80
10 67.22° + 16.56° + 30.38" + 66.36" + 0.78% + 19.82° +
0.81 1.94 0.84 2.56 0.38 1.53
15 66.09° + 8.22° + 29.90° + 64.84° + 0.38%° + 18.61 +
0.80 2.82 0.54 3.01 0.32 0.56
120 5 66.16° + 0.11% + 29.22 & 64.12° + 0.52°° + 18.19% +
0.50 0.33 0.48 3.09 0.34 0.89
10 65.90° + 0.22% + 28.51% + 64.79° + 0.56°° 19.17° &
0.42 0.44 0.49 3.59 +0.49 1.36
15 63.73° + 0.00¢ + 28.27% & 63.64° + 0.68°° + 19.79° &
0.37 0.00 0.45 9.57 0.29 1.01
180 5 60.89° + 0.22% + 28.77% + 64.98" + 0.78% + 20.38% +
1.10 0.44 0.54 2.86 0.51 1.04
10 65.47° + 0.00¢ + 27.81° + 64.48° + 0.63% + 19.83% +
0.27 0.00 0.56 1.55 0.48 1.03
15 61.72° + 0.119+ 25.43 64.64° + 0.87° + 20.99° +
1.98 0.00 +0.28 2.33 0.52 1.03

Note: the values with different superscript letters in a column are significantly different (P<0.05)
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180 min wagdaudunan 10 min iuanzfiduinasiu
Iruagivsuatvieduwiiu 67.30 wag 3.00 wagnIs
witafigunndl 80°C 1uszoziaan 180 min waziady
a1 10 min Wuannzfiadige Tnefliuiinasuinuags
YSunadnvieslunindu 65.47 waylifinudnviesly
dwdumamszezgnaniivingadlunissiudn i
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Table 5 Cooking time of parboiled rice obtained from soaked at 80°C.

Soaking conditions

Cooking Time

Temperature (°C) Time (min) 5 min 10 min 15 min
80 60 19.56° + 0.88 20.67°° + 1.00 2178+ 1.20
120 20.44 *° + 1.67 19.33° + 1.41 20.22™ + 1.86
180 20.44 *° + 133 21.11% + 1.05 20.00™ + 1.00

Note: The letters with different superscript letters in a column are significantly different (P<0.05).
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Table 6 The qualities as affected by soaking with microwave heating.

Conditions Moisture content (%) (d.b.) Head rice yield (%) White belly (%)
MW1 40.89° + 1.56 61.69° + 1.88 1.25° + 0.75
MW2 43.42° + 1.39 62.08" + 1.89 0.33° + 0.52
MW3 37.83% + 2.04 64.02°° + 1.09 1.33°+ 1.03
MW4 45.73* + 0.92 60.98° + 1.24 1.50° + 1.05
MWS5 35.06% + 0.79 65.08° = 0.36 4.50° + 1.97
Traditional Method 35.11° + 0.45 65.47° + 0.27 0.00° +0.00

Note: The letters with different superscript letters in a column are significantly different (P<0.05).

Table 7 The qualities as affected by soaking with microwave heating.

Conditions Whiteness Color value
L* a* b*
MW1 31.43° + 0.71 61.28° + 3.23 0.38" + 0.30 16.43° + 0.71
MW2 2835 + 1.16 60.00° + 1.06 0.68 + 0.33 18.45% + 0.61
MW3 31.65° + 1.71 60.63° + 0.38 0.02° + 0.21 16.12° + 0.64
MW4 29.48° + 0.44 60.05 + 0.62 0.37° + 0.28 17.07° + 1.12
MWS5 33.28" + 0.19 61.92° + 1.42 0.05° + 0.20 16.38° + 0.52
Traditional Method 27.81% + 0.53 64.48 +0.51 0.63° +0.21 19.83° £0.82

Note: The letters with different superscript letters in a column are significantly different (P<0.05).

Table 8 Cooking time of parboiled rice by soaking with

microwave heating.

conditions Cooking time
MW1 22.67° +1.73
MW2 21.33° + 1.03
MW3 20.00™ + 0.00
MW4 19.33° + 1.03
MW5 19.33° + 1.03

Note: The letters with different superscript letters in a

column are significantly different (P<0.05)
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