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Studies on Drying and Storage Work System of Rough Rice.
1 Storage methods of half dried rough rice.

Kazuhisa KaTo and Akihiro GoNpDO
Summary

In the temporary storage of high moisture rough rice, using an air tight container was an
effective method to control heat and deterioration in the bulk storage of rough rice. Then, we
did research on the method of storage without change of these qualities by the materials and the
construction of tanks, moisture content of rough rice, and distribution of moisture in a tank.

1 In this experiment, 3 moisture content levels (22%, 20% and 17 %) of rough rice were piled
in to the wire net tanks and air tight tanks (1350 liter)by the gum sheet. In the wire net tank,
moisture content 22 % plot was heated to 46°C from 30°C for 6 days, but the same moisture content
rice in the air tight tank was cooled to room temprature. The moisture content of the rice
attached to the cooled sheet wall increse about 1 %, and the part in contact with the wire net
was dried by room air, but the rice of the center part in each tank did not change in moisture.

The moisture content of 20 %,17% plot of air tight tanks did not increase in part of contact
with the sheet or each center part.

The safety time limit without deterioration of brown rice was 15 days in the air tight tank

compared with 7 days in the wire net tank of 22 % moisture plot, whereas 20 % moisture plot
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was 30 days in the air tight tank compared with 20 days in the wire not tank. Consequently.
there was effective contrel of heat and deterioration in high moisture content rough rice by air
tight storage.

2 On the materials of air tight tanks, this experiment was examinded regarding heat, deterio-
ration, concentration of carbon dioxide (CO2) gas in bulk storage rough rice, by the sieel tanks,
bags of vinyl chloride sheet, bags of laminate sheet, and bags of hemp yarn.

Control of heat had the same result as experiment No 1, and the concentration of CO2 gas
density was above 21 % at moisture content 22 % plot, and 19.5 % plot concentration of 10 % of
COg, then it was seen anaerobic respiration. The concentration of COg gas was different percent
by the vitality of rough rice, it seemed that respiration was changed to anaerobic from aerobic
as the oxygen decreased.

The low density of oxygen controlled the deterioration of the brown rice by the decrease of
aerobic microbes, and its effect was more remarkable on the high moisture conient rough rice
than on the rice in the 19.5 % plot in air tight storage. The difference of effect by materials of
tank was nothing, then confidence in steel tank at the strength.

3 In order to keep from dampness and dew on the inside wall of the steel tank, a double wall
tank was made which has clearance between the steel plate and bulk of rough rice by a slitted
steel plate. The dampness of high moisture content rough rice was not increased at inside wall
of double tank, but same moisture rice became damp at single wall tank. The concentration of
CO2 gas was grown to 12 % for 3 days in the single tank, and grown to 6.2 % in the double
tank, each moisture content of rough rice was 22 9. These differences were caused by difference
of space rate between single and double tank.

The concentration of COy gas controllied the spot brown rice (it was caused by the propagation
of microbes), but the storagable term by observation was the same in the single and double tank.
Its cause was as follows, the single tank rice was changed by high humidity by the inside wall,
and the conceniration of COy gas was too small in the double tank rice. The double tank must
make this small space rate as enough room.

4 The head space of milled rice, which was tenporarily air tight stored in 3 moisture content
levels rough rice (27 %, 19 %, and 17 %), was analyzed of volatility gas by gas chromatographic
methode, and done sensory iest a panel consisting of 24 members. The difference of cooking
qualities between the stored rice without change by observation and dried rice as soon as har-
vested (standard rice), has the same qualities in viscosity and hardness as each other.

But moisture content 27 % plot was bad, moisture content 19 %, 17 9 plot was the same
compared with the standard plot in odor and taste of cooking quality. In the head space of
milled rice, 27 % plot had ethanol of hundred times and acetaldehyd of ten times, and 19 %, 17 %
plot had same quantity compared with standard plot. As the result, high moisture content rough
rice should not have air tight storage. It will be about 19 %.

5 The half dried rough rice, which had dried to inequality (13—19%) in part by the repose
type drier, was thrown into the wire net tank from the drier, and studied with deviation of
moisture, and its condition of equilibrate. There was more dried grain at the circumferencé
and bottom than at other parts of the tank, there was more damp grain at the center part.

The standard deviation of arcsin moisture contents of 42 paris in the tank was decreased for 18
days from the initial day, since it was seen it did not greatly decrease.

As a result, we could not expect a homogeneous distribution of moisture afier about 3 weeks.



