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Germinated Paddy Drying by Hot Air Fluidization Technique Combined with Halogen Lamp
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Abstract

Germinated paddy (GP) drying uses hot air oven takes a long time, in this research, drying technique
using hot air fluidized bed (HA) to decrease moisture rapidly was conducted. The fluidized bed drying technique
was combined with halogen lamp heating. Objective of this research was to study the drying kinetic of GP drying
by hot air fluidized bed technique combined with halogen lamp (HH). Qualities of GP was determined by
percentage of head rice yield and broken rice, color of rice grain and gamma-aminobutyric acid (GABA) content.
Supan Buri 60 rice variety at initial moisture content about 36% dry basis (db) was dried to final moisture content
of 22% (db). The drying air temperatures were 110, 120 and 130°C. Result showed that the superficial velocity for
GP was 4.8 m/s higher than the fluidization minimum velocity (4.5 m/s) of that of paddy. The moisture reduction of
HA drying was slower than that of the HH drying at every drying temperature. The HH drying at temperature of
130°C had the shortest drying time about 2 minutes. The percentage head rice yield, broken rice and color of rice
grain (L a and b values) were not significantly difference between HA and HH drying, except the percentage of
broken rice and b value of HA drying and at temperature of 110 and 120°C, respectively. Color of rice grain after
HA and HH drying were significant difference from the commercial rice, except for the b value. GABA content
significantly increased after germination and did not changed significantly after HA and HH drying.
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Figure 1 Hot air fluidized bed combined with halogen lamp dryer
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Figure 2 Relation between pressure drop and air velocity in drying chamber
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Figure 3 Drying kinetic of germinated paddy at drying air velocity of 4.8 m/s and bed depth 20 cm
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Table 1 Qualities of germinated paddy after fluidized bed drying
Sample Colour Head rice Broken rice GABA
L a b yield (%) (%) (mg/100g)
HA 110°C (8 minute) 75.41+0.75b  1.96+0.25a 2.15+1.12ab 72.52+0.14a 2.54+0.30b  13.38+0.37b
HH 110°C (7 minute)  74.50+0.79b 1.86+0.12a 2.53+1.70ab 74.70+0.33a  1.3740.58a  14.00+0.23b
HA 120°C (6 minute) 74.45+0.89b 1.71+0.17a 3.19+1.40b 72.09+2.91a 1.50+0.10ab 12.31+0.04b
HH 120°C (5 minute)  75.49+1.18b 1.69+0.20a 2.66+3.26ab 71.62+2.10a 1.48+0.45ab 13.74+0.04b
Market germinated rice  72.72+0.71a 2.33#0.12b  -1.02+1.75a 12.12+0.63b

a, b mean with different superscripts in the same column are significantly different (pS0.05).
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