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Development and Extension of Techniques for Super-Low-Temperature
Storage of Rough Rice Using Fresh Chilly Air in Winter

Shuso KAWAMURA, Kazuhiro TAKEKURA, Takenobu OGAWA and Kazuhiko ITOH

Graduate School of Agricultural Science, Hokkaido University,
Kita 9 Nishi 9, Kita-ku, Sapporo 060-8589, Japan

The objective of this project was to develop new on-farm rice storage techniques at a temperature below ice
point, known as super-low-temperature storage, using fresh chilly air in winter. Two on-farm storage experiments
were conducted in two country elevators in Hokkaido from 1996 to 2000. When rough rice was aerated from the
bottom to the top of the silo in winter, the temperature of whole rice grains in the silo fell below ice point. At the
end of the storage period in summer, the temperature of rice grains in the center of the silo was still below ice point,
whereas the temperature of rice grains near the silo wall increased to about 20°C. However, there was no
deterioration in the quality of rice grains near the silo wall. The quality of rice stored in the silo was preserved at a
level similar to that of freshly harvested rice. The combination of rice storage at a temperature below ice point and
utilization of fresh chilly air in winter enables the quality of rice to be preserved at a high level without the
requirement of any cooling unit and electricity. The use of new techniques for super-low-temperature storage in
cold regions of Japan has been increasing in recent years. In Hokkaido, 23 country elevators have been constructed
since 1996. The total storage capacity of rough rice in Hokkaido has been increasing in recent years and reached
104,000 t in 2002. (Received for publication August 30, 2003)
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Fig. 1. Rice grain temperatures during on-farm silo storage

and control storage conditions.
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Fig. 2. Germination rates of rice grains sampled from

different parts of the silo.

20
Sampling depth below
18 +—— the surface of rough rice in the silo —
MO0.1m E0.5m 2 1.0m 02.0m 54.0m
16

Mean = 13.2 mg KOH

Free fat acidity (mg.KOH/100g.DM)

Center  North East West South
Sampling position in the silo

Fig. 3. Free fat acidities of rice grains sampled from

different parts of the silo.
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Fig. 4. Germination rates of rice before and after storage.
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Fig. 5. Free fat acidities of rice before and after storage.
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Fig. 6. Texturogram properties of rice before and after

storage.
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Fig. 7. Overall flavor of rice before and after storage as

determined by sensory test.
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Fig. 8. Extension of storage capacity of rough rice in
Hokkaido.
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