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Effect of Drying Temperature of Rough Rice on Grain
and Eating Quality
Woo Bang Jeon* - Eul Jae Myung** - Eun Woong Lee**and Yong Woong Kwon**

ABSTRACT : Rough rice samples of Chucheongbyeo, Bongkwangbyeo and Hwaseongbyeo were collected by
the National Agricultural Products Inspection Office, Drying methods of rough rice were sun drying and
forced ventilation drying by an oven dryer and temperature of the oven dryer was set to 43, 60, 70, or 80°C.
Moisture content of samples was reduced from ca. 20% to 15% at the end of drying, and additionally to 12.5
9 for the drying at 80°C . Characteristics related to rice grain quality, milling recovery, ratio of broken and
cracked rices, percentage of germination, and sensory scores of the cooked rices were evaluated.

Yielding percentage of brown rice and polished rice remarkably decreased by drying at 80°C . Percentages
of cracked rice and broken rice were within the criterion of the second grade government brown rice(20%)
only in the sun dried and the rices dried at 43°C, on the basis of damaged rice, opaque kernel rice and colored
rice. Broken rice percentage of the polished rice was within the criterion for the standard of government rice
(5%) in the sun dried and the rices dried at 43°C . Germination percentage of rough rice was higher than 80%
in sun drying and drying at 43°C, but remarkably decreased by drving rice at 60°C and over. Sensory
palatability of the cooked rice decreased with increase in drying temperature. The present governmental
method of judging rough rice on the basis of moisture content and appearance of the rough rice appears to be
improved to include the ratio of broken and cracked rices.
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Table 1. Time taken to reach optimum moisture content under different drying temperatures.

Initial Sun drying Forced ventilation drying condition
Cultivar moisture 43C 60C 70C 80C 0 80C
content MC RT
(%) MC RT MC RT MC RT MC RT MC RT
Chucheongbyeo 20.0 15.2 16 15.2 2.67 15.0 1.17 14.8 0.92 14.9 0.67 12.5 1.08
Bongkwangbyeo 20.0 15.0 16 15.0 2.67 14.8 1.17 14.8 0.92 14.8 0.67 12.5 1.08
Hwaseongbyeo 20.0 15.1 16 15.1 2.67 15.2 1.17 14.7 0.92 14.7 0.67 12.6 1.08

* MC : moisture content (%), RT : hours required to dry rice dried to optimum moisture content. O 80°C :
Over drying (moisture content, 12.5%9%) at 80°C in drying oven.

Table 2. Milling recoveries, whiteness of rice grain and sensory evaluation of the cooked rice as affected by
drying temperature.

. Yield Broken rice Cracked Whiteness Overall
Method Moisture rice of ————————— taste
of content Brown Polished Brown Polished brown Brown Polished score of
drying rice rice rice rice rice rice rice SENSOry
(%) (%) (%) (%) (%) evaluation
Chucheongbyeo
Sun drying  15.2 81.0 89.3 1.2 2.1 0.7 22 41.2 0.0
FVD 43'C  15.2 81.4 30.1 0.9 2.2 1.1 23 41 —0.26
FVD 60C 15.0 79.1 89.2 8.3 18.3 2.6 23 41 —1.00
FVD 70°C 14.8 74.9 88.7 21.2 29.3 9.7 23 40 --1.61
FVD 80T 14.9 68.0 87.7 24.7 39.1 15.3 24 41 —2.52
0O 80°C 12.5 59.7 80.9 28.4 64.7 45.0 24 40 —3.65
Bongkwangbyeo
Sun drying 15.0 79.8 89.2 3.7 2.3 1.4 21 41.5 0.0
FVD 43°C 15.0 80.7 89.5 2.4 3.1 2.1 22 41 —0.39
FVD 60°C 14.8 79.4 89.6 6.7 21.7 4.5 22 41 —0.96
FVD 70°C 14.8 75.3 88.7 17.2 31.1 3.0 22 41 —1.43
FVD 80°C 14.8 70.2 87.6 18.2 44.8 11.2 23 41 —1.57
O 80°C 12.6 61.3 80.7 406.0 66.2 23.7 23 40 —2.87
Hwaseongbyeo
Sun drying 15.1 81.0 89.3 3.2 2.3 0.9 21 41 0.0
FVD 43C 15.1 80.0 89.3 2.7 2.9 1.5 21 41 —0.43
FVD 60°C 15.2 79.6 88.6 8.4 20.4 2.1 21 41 —0.87
FVD 70°C  14.8 73.7 83.2 15.8 30.0 13.3 21.5 41 —1.52
FVD 80C 14.7 69.6 86.5 17.2 42.1 18.0 21.5 40 —2.26
0 80°C 12.6 60.7 80.2 45.4 65.1 21.1 23 40 ~3.26
F-value
Variety (V) NS 9.1** 3.6 89.6** 71.4** 52.9** NS
Drying temp. (D) 594** 485** 769** 21195** 6067** 18.7** 15.5**
VxD NS NS 27.97* 12.2** 96.7** NS 3.5**

*and** mean the significant differences among treatments at 5 or 1% level
Note : FVD T43, 60°C, 70°C and 80°C : Forced ventilation drying at each temperature, O 80°C : over drying
(moisture content, 12.5%) at 80°C in drying oven,
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Fig. 1, Percentage of broken rice after dehulling
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Fig. 2. Percentage of cracked rice after dehulling
as affected by drying temperature.
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Table 3. Germination percentage as affected by drying temperature,

Method of Treatment of warm water(40C) Treatment of low temp. ('C)
drying Chucheong Bongkwang Hwaseong  Chucheong Bongkwang Hwaseong
(%) (%)

Sun drying 86.8 89.0 82.5 85.0 85.3 81.0
FVD 43°C 91.0 90.0 85.8 88.0 86.8 85.0
FVD 60C 59.8 68.8 43.8 58.0 66.8 41.3
FVD 70C 5.5 43.5 3.0 13.0 35.5 19.5
FVD 80°C 0.0 10.5 0.3 0.8 12.0 1.7
O 80C 0.0 0.0 0.0 0.3 1.0 0.3
F-value

Variety (V) 91.9*** 69.1*"*

Drying Temp. (D) 1687.0%** 2016.3***

VxD 22.7% 17.9***

*** mean the significant differences among treatments at (.1% level

Note ; FVD 43T, 60¢C,

70°C and 80°C : Forced ventilation drying at each temperature, O 80°C

. Over drying

{moisture content, 12.5%) at 80°C in drying oven.
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