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Low-temperature aging and drying treatments of restorative rice to improve
its microbial safety and texture
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Abstract In this study, a commercial production stepwise method for restorative rice with high quality and microbial
safety was developed. The stepwise treatment method included steaming, refrigerated aging, and low temperature drying.
The soaking rice was steamed twice at 90-100°C, and then, the rice was aged at 0-10°C, frozen at —20°C, and dried at
low temperatures with 5 m/s wind speed at 1-20°C and 85% relative humidity. Applying the three steps improved sensory
qualities compared with the conventional hot air drying and made storage at room temperature for 3 months possible.
Specifically, the moisture content of the restorative rice was increased to 30%, which was 4.3 times higher than the 7%
of the conventional air dried rice, and the rice grain shape was well maintained. The texture and appearance of the three-
step rice were significantly improved (p<0.05) in a sensory evaluation.
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Fig. 1. The diagram of treatment processing of conventional and improved restorative rice. A: conventional method, B: improved method
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Fig. 2. The comparison of appearance and shape between
conventional restorative rice by hot air drying and improved
restorative rice by combination of refrigerated aging and low
temperature drying treatment. A: hot air drying at 65°C, 3 h, B:
combination of cooling at 20°C, 4 h and drying at 20°C, 5 h
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Fig. 3. The improvement effect on sensory evaluation of
restorative rice by combination of refrigerated aging at 20°C,4 h
and low temperature drying treatment at 20°C, 5 h (Water
content 10, 20, 30, 40%). All data are the mean of five replicates
and different superscript letters indicate values that differ
significantly by ANOVA with Duncan’s multiple-range test at
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Fig. 4. The comparison of appearance and shape after
restoration from hot water between conventional restorative rice
by hot air drying and improved restorative rice by combination
of refrigerated aging and low temperature drying treatment. A:
hot air drying at 65°C, 3 h, B: combination of cooling at 20°C, 4 h
and drying at 20°C, 5 h
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Fig. 5. The improvement effect on sensory evaluation of
restorative rice by combination of refrigerated aging and low
temperature drying treatment. Control: hot air drying at 65°C, 3 h,
Treated: combination of cooling at 20°C, 4 h and drying at 20°C, 5 h.
All data are the mean of five replicates and error bars indicate the
standard deviation by t-test at p<0.05.
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