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ABSTRACT

This research was conducted to study a novel process for Khao Hang production, the concurrent
process of steaming and drying, by using vibrated fluidized bed with superheated steam techniques.
The process was conducted at 95, 105 and 115°C with seven processing times, (3, 6, 9, 12, 15, 18
and 21 min). The quality of Khao Hang from the new process was compared with the traditional process.
The result showed that high temperature production caused the moisture content of Khao Hang
decrease faster than low temperature. At 115°C, 9 min, 105°C, 12 min and 95°C, 21 min, the moisture
content of Khao Hang was reduced from 44.85 — 45.21% (d.b.) to 17.06 —15.50% (d.b.) and could be
de-hulled without other drying process. In addition, the specific energy consumption values used in
these three conditions were not significantly different (p>0.05). The degree of gelatinization of Khao
Hang produced by the concurrent process at 115°C for all and 105°C (9 and 12 min) were not
significantly different from traditional processed Khao Hang (p>0.05). Head rice yield of high temperature
processed Khao Hang (115°C and all processing times) was significantly lower than low temperatures
processed (105 °C, 95°C) and traditional processed (p<0.05). However, the color values and white belly
of the concurrent processed and traditional processed Khao Hang were not significantly different
(p>0.05). The suitable condition of the process was at 105°C and 12 min. At this condition, moisture
content of Khao Hang was reduced from 45.01% (d.b.) to 15.57% (d.b.) and the specific energy
consumption of the process was 20.51 MJ/kg water evap. Properties of Khao Hang that received from

this condition were 89.67% degree of gelatinization, 68.86% head rice yield, 1.5% white belly, 13.99 b*

value and 2.03 of AE*. Properties of Khao Hang produced in this condition (i.e., degree of gelatinization,
head rice yield, white belly and color quality) were not significantly different from the traditional

processed (p>0.05) but the production time could be reduced by this new process.
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Figure 1 Schematic diagram of a batch vibrated fluidized bed steamer and dryer.

1) Blower, 2) Heater, 3) Vibrating Mechanism, 4) Steaming and Drying Chamber, 5) Cyclone
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Figure 2 Effect of steaming and drying conditions on moisture content of KDML 105 paddy.

(®) 95°C, (O) 105°C, (V) 115°C.
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Table 1 Evaluation of Specific energy consumption (SEC) of Steaming and Drying conditions.

Steaming and Drying SEC
condition Blower+Heater+Vibr (Blower+Heater+ SEC(Blower+Heater+Vibr
Water evap.
ating Mechanism Vibrating atingMechanism+Boiler)
Temperature  time (kg-water evap.)
(MJ/kg-paddy) Mechanism) (MJ/kg-water evap.)
(°C) (min)
(MJ/kg-water evap.)
95 3 0.90 #0.00° 0.18 +0.022 8.06 +1.03° 28.19 +3.57°
6 2.03 +0.95 0.20 +0.00° 16.14 + 7.64° 4750 +7.72°%
9 2.25 +0.00° 0.24 +0.04 15.36 + 2.35" 52.20 + 8.01%"
12 2.59 +0.16% 0.25 +0.03* 16.36 + 0.85™ 59.19 + 5.70%
15 3.38 +0.64% 0.27 +0.02% 19.87 +2.04% 71.26 +2.39"
18 3.94 +0.47°%0 0.29 % 0.00% 21.91 +2.82%° 79.46 = 3.26*
21 4.84 +0.479" 0.31 +0.01°%0 24.93 + 1.39%f0 84.18 + 1.13%
105 3 1.01 +0.16® 021 +£0.012 8.03 # 1.59° 25.80 +2.32°
6 2.03 +0.32% 0.25 +0.00* 12.97 +2.08%® 38.17 +2.16°
9 2.93 +0.00°% 0.30 +0.00 % 15.65 + 0.06™ 4453 +0.19°™
12 416 +0.169" 0.33 +0.01" 20.51 +0.13% 53.78 +0.92°
15 5.18 +0.64" 0.34 +0.00%" 24.39 + 3.15%0 65.21 + 3.429"
18 551 +0.16! 0.34 +0.019" 26.02 + 0.25%%0 74.88 +0.68"
21 6.64 +0.16 0.35 +0.00" 30.39 + 0.18%" 82.94 + 0.74*
115 3 2.03 +0.64 0.26 +0.01*° 12.80 +4.61% 26.91 *5.30°
6 371 £ 1.11% 0.30 #+0.01°%f 19.79 +5.16% 40.91 +4.30™
9 3.94 +0.48°% 0.32 +0.00"" 19.44 + 260 46.08 + 2.95%%
12 5.06 +0.16" 0.33 +0.019" 24.25 +0.20% 56.59 + 0.55
15 6.19 + 0.48* 0.36 =+ 0.00% 27.60 +1.77°9 66.25 + 1.289"
18 7.20 +0.32% 0.37 +0.01* 30.82 + 1.83%" 75.09 +2.51
21 8.44 +0.48 0.38 =+ 0.00% 3533 +1.72" 83.38 =+ 1.34%

Note: * Data are expressed as means +S.D.

a1 = superscript lower case letters in columns indicate a significant (pS0.0S) difference at each steaming and drying

conditions using Duncan’s new multiple range test.
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Table2 Degree of gelatinization and moisture content of Khao Hang.

Temp. %Degree of gelatinization moisture content (% (d.b.))
(°C)
Zime(min) 95" 105" 115" 95 105 115

3 65.80 £10.76 84.70 £5.30 94.12 +1.53 28.85 +26.64° 26.64 +21.75 21.75 +1.81°
6 69.00 +7.66 86.04 +3.96 95.61 £1.17 26.98 +22.36% 22.36 £17.83° 17.83 +0.21¢
9 70.67 £7.72 90.62 +2.88 94.61 £0.42 23.67 +17.90% 17.90 +15.50¢ 15.50 +3.05°
12 72.27 +7.52 89.67 £1.33 93.92 +2.60 22.17 +15.57"¢ 15.57 +14.62° 14.62 +2.36°
15 72.48 £7.63 89.25 +0.89 93.36 £0.35 20.64 +14.23%° 14.23 +12.40° 12.40 +1.87°
18 75.46 £6.34 88.14 £1.41 93.55 +2.54 19.10 +14.29% 14.29 +11.00° 11.00 +0.042°
21 71.31 £5.25 84.13 £0.99 90.03 £5.09 17.06 +13.34° 13.34 £10.27° 10.27 +0.96°

Note: * Data are expressed as means * S.D.
af = superscript lower case letters in columns indicate a significant (pS0.0S) difference at each steaming and drying
conditions using Duncan’s new multiple range test.

" = not significant (p>0.05) difference at each steaming and drying conditions using Duncan’s new multiple range test.
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Figure 3 Effect of steaming and drying conditions on head rice yield; (a) Khao Hang (b) Khao Hang
milled. (®) 95°C, (O) 105°C, (V¥) 11°C, (-) Control.
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Figure 4 Effect of steaming and drying conditions on white belly.

(®) 95°C, (O) 105°C, (¥) 115°C, (-) Control.
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Figure 6 Effect of steaming and drying conditions on AE*; (a) Khao Hang (b) Khao Hang milled.
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