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This research is to study the effect of fluidized bed drying temperature and tempering time on
drying kinetics and qualities of waxy rice (RD 6). Moist paddy was dried initially by a batch-type
fluidized-bed dryer from the initial moisture content of 28% (d.b.) at drying air temperatures of 90,
110, 130 and 150 °C and from the initial moisture content around 52% (d.b.) at drying air
temperature of 140, 150 and 160 °C. Such conditions were performed at an air velocity of 2.5 m/s
and a bed thickness of 9.5 cm. After paddy was dried to a certain moisture content, it was tempered
for 0, 30, 60, 90 and 120 min. Finally, it was ventilated by an ambient airflow until its moisture
content was closed to 16 * 0.5% (d.b.). The qualities of waxy rice in terms of head rice yield, color,
microstructure, thermal properties, X-ray diffraction, pasting properties, cooking propefties, textural
properties, starch digestibility and sensory evaluation were deténninatedin the form of white,
brown and partially parboiled white waxy rice. The experimental results showed that drying at
higher drying temperatures provided higher drying rate. Higher drying temperature gave higher
degree of gelatinization and was in the ranges of 4.8-35.4% and 6.2-43.8% for white and brown
waxy rice dried at 90-150 °C., respectively and initial moisture content of 28% (d.b.). While the
degree of gelatinization of partially parboiled white waxy rice were 51.4-65.1% at drying -

temperature of 140-160 °C and initial moisture content of 52% (d.b.). An increase of degree of
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gelatinization melted the crystalline region within waxy rice resulted in degree of cfystailfrqity
decrease and could be seen the microstructure of the starch granules by SEM results. Head rice yield
of white waxy rice after drying was relatively lower than the reference sample although the
tempering time was included, excepting in the case of partially parboiled white waxy rice, higher
drying temperature provided higher head rice yield of partially parboiled white waxy rice. The color
of polished waxy rice was slightly darker with increase in drying air temperature and tempering
time. Some of white waxy rice kernel changed to the translucent kernel around 10% with increase in
drying temperature and tempering time. When the drying air temperature increased, water uptake
and solid loss of white and brown waxy rice increased, resulting in lower hardness and higher
stickiness of cooked waxy rice. The lower hardness of cooked brown waxy rice obtained from
higher dryjng temperature, indicating the panelist preferred hardness of cooked dried brown waxy
rice than that of reference cooked brown waxy rice. Hardness and stickiness of cooked partially
parboiled white waxy rice obtained from higher drying temperature showed the similar results of
hardness and stickiness of white and brown waxy rice. In addition, the peak viscosity and setback
viscosity decreased with increasing drying temperature. Moreover, higher drying temperature
showed higher GI of white brown and partially parboiled white waxy rice, indicating high-level

starch digestion rate of waxy rice. The mathematical modeling of waxy rice dried at 90-150 °C and

initial moisture content of 28% (d.b.) showed the diffusivity value was f, . =5%x10" ex;{_ 37000]
¢ R

P

and the heat transfer coefficient from equation of Douglas and Churchill (1956) ¢ould predicted the

lowering moisture content and grain temperature distribution of waxy rice.

Keywords: Drying/Fluidization/Rice qualities/Waxy rice
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