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Effects of Infrared Heating Time and Bed Thickness on Quality of KhaoDok Mali 105 Rice
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Abstract

The aims of this study were to study the effects of infrared drying and hot air at various conditions on
quality of Khao Dok Mali 105 rice. The factors of this study were 3 levels of initial moisture content (21.01, 25.52
and 30.12% wet basis), 3 levels of drying period of infrared (1, 3 and 5 min) and 3 levels of thickness of paddy (2,
4, and 6 mm).The temperature of infrared was 850 "C. The distance between tray and infrared lamp was 40 cm.
After paddy drying at various conditions, temperature of paddy was measured. The sample was taken to
determine the moisture content. Then, paddy was dried with hot air at the drying temperature of 40 “C until the
final moisture content down to 14% wet basis. Subsequently, rice was determined in head rice yield and
whiteness. The results found that the longer of drying time and the lower of rice thickness led to the higher of rice
temperature. The moisture reduction depended on three factors. The rice with high initial moisture content, short
drying time and high thickness had less effect on the decrease of moisture content in rice with low initial moisture
content, long drying time and thin layer drying. For the rice quality, the rice with initial moisture content of 30.12%
wet basis at the drying time with infrared for 3 min and the bed thickness of 4 mm had the highest head rice yield.
Moreover, the whiteness of milled rice was decreased when the initial moisture content of paddy used in the study
increased.
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Table 1 Grain temperature and moisture content of paddy after infrared drying

Initial moisture content Drying time Moisture content after drying

%) (min) Thickness (mm) Grain temperature ("C) (%)

21.01 1 2 46.00 17.98
4 43.50 18.02

6 39.50 20.58

3 2 57.50 16.62

4 53.50 19.75

6 49.00 20.15

5 2 63.00 15.25

4 61.00 18.15

6 56.50 19.23

25.52 1 2 44.50 24.42
4 43.00 24.95

6 38.00 25.30

3 2 55.50 22.52

4 53.00 23.47

6 50.00 24.28

5 2 63.00 19.79

4 59.50 22.38

6 53.00 23.43

30.12 1 2 44 .50 28.71
4 41.50 29.41

6 40.50 29.39

3 2 55.50 26.20

4 52.00 27.56

6 48.50 28.79

5 2 61.00 23.23

4 55.50 26.48

6 53.50 27.55
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Table 2 Head rice yield (%) obtained from paddy drying under different conditions

Drying time Thickness Initial moisture content (%)
(min) (mm) 21.01(%w.b) 25.52(%w.b) 30.12(%w.b)
2 23.68+0.65" 20.91 +0.16° 27.50 +0.69°
1 4 30.75+0.42° 24.66 +0.27% 29.48 +0.75"
6 22.56+2.50" 24.66 +0.57" 31.33 + 1.58°
2 22.17+1.48° 25.62 +0.85° 28.69 +0.81%
3 4 30.35+0.99° 27.26 +0.98" 31.69 +0.16°
6 25.5642.37" 27.13+0.95° 30.65 + 0.54%
2 15.28+7.04° 12.14 +0.51° 20.24 £ 0.27°
5 4 28.09+3.51% 23.29 + 0.44° 28.67 +0.18%
6 27.77+2.07% 27.67 £0.16° 31.57 +0.45°
Means with the different letters within the same column indicate significant difference (p < 0.05).
Table 3  Whiteness of rice obtained from paddy drying under different conditions
Drying time Thickness Initial moisture content (%)
(min) (mm) 21.01(%w.b) 25.52(%w.b)™ 30.12(%w.b)
2 40.30 + 0.00° 40.50 +0.28 39.50 + 0.71%
1 4 38.30 = 0.00° 40.70 £ 0.14 40.30 +0.28"
6 39.00 + 0.71° 40.00 % 1.41 39.20 + 0.57°
2 36.20 + 0.14° 40.00 +0.71 39.60 + 0.28”
3 4 40.30 + 0.14° 40.20+0.14 39.80 + 0.28"
6 39.80 +0.14% 40.35 +0.07 38.10 +0.14°
2 38.20 + 0.14° 38.30 £ 0.14 31.20 £ 0.28°
5 4 39.20 +0.00* 39.70 + 0.42 39.20 + 0.14°
6 40.20 + 0.28° 40.30+0.14 40.70 + 0.28°

Means with the different letters within the same column indicate significant difference (p < 0.05).

ns= not significantly difference
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