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Summary

In the study, the differences of microscopic view in the cellular structure of cooked rice were closely
observed by changing heating process, sort and amount of rice.
In the experiments of the study, rice was washed and 1.5 times the weight of water was added to the rice

for cooking. And the following result was obtained.

(1) Experiment 1

In this experiment, the effect of heating process was tested.

(1) When the rice was heated for 8 to 15 minutes before it started boiling and kept at the temperature
of over 98°C for 20minutes, the cooked rice tasted good. And when rice was cooked in this way, swol-
len shapes of starchy granules, some of them were lined in one direction, were observed, and almost all
of the cells and starchy group in the rice kept their original shapes. (Figure 3-b)

(2)  When the rice was heated for 4 to 7 minutes hefore it started boiling and kept at the temperature of
over 98°C for 20minutes, all of the cells and starchy group (SG) of the cooked rice kept their original
shapes and a systematic allocation of them was observed. (Figure 3-c)

(3) When the rice was heated for 4 to 7 minutes before it started boiling and kept at the temperature of
over 98°C only for a short time, starchy granules were not swollen enough and a lot of spaces between
them were observed. (Figure 3-e)

(49)  When the rice was heated slowly for almost 20minutes before it started boiling, the shapes of starchy
group were not kept and the starchy granules were lined in one direction. (Figure 3-d)

This is the condition where the mount of rice was too much to heat it up quickly. And when rice
was cooked in this way, starchy granules were collapsed and burnt by the heat, and caused a burnt
smell in the cooked rice. To avoid this kind of trouble in cooking rice, it is necessary to use heated wa-
ter to maintain the heating time for 8 to 15 minutes before it starts boiling. The relation between the

heating time and the conditions of cellular structure of cooked rice is shown in the Chart 1.

(2) Experiment 2
In this experiment, four different sorts of rice, Koshihikari, Hitomebore, Akitakomachi and Nakateshin-

senbon, were tested to compare the cellular structure of cooked condition.

i) To conduct the experiment, the cooking pan of a rice cooker was separated into four sections with
gauze, and the four sorts of rice were cooked in the same cooking pan at the same time. Under this
condition, the four sorts of rice were heated for 4 to 7 minutes before it started boiling and kept at the
temperature of over 98°C for 20 minutes. Then the four sorts of cooked rice were microscopically ob-
served at the magnification of 1,000 times.

The granules in the starchy groups of Koshihikari rice were swollen up to 8 g m after they were
heated though the sizes of the granules were 2 to 5 um before they were heated. Also polygonal
shapes of the starchy granules and explicit space boundaries between them were observed in the whole
cellular structure. (Figure 8-a)

The cellular structure of Hitomebore rice was quite similar to the one of Koshihikari rice. (Figure 8
b)

The cellular structure of Akitakomachi rice was somehow similar to the one of Koshihikari rice, but

the space boundaries between the starchy granules were not clear in the surroundings of a starchy



18 G BT 1 NE M AAREHRE - &L BE

group. (Figure 8-c)

The granules in the starchy groups of Shinsenbon rice were not explicit polygonal shapes and they
were mashed in the surroundings though the clear shapes of them were observed in the central part.
(Figure 8-d)

ii) The allocation of starchy granules in Koshihikari rice was characteristic when it was cooked. The
starchy granules were lined in one direction, and they were piled up like two or three layers of a stone
wall in the many parts of the cellular structure. (Figure 3-c, 8a, 93, c, ¢, 13-a, b, ¢, f, 14-b, ¢, €)

(3) Experiment 3

In this experiment, the effect of the differences in amount of rice and types of cookers was tested.

To conduct the experiment, the following types of rice cookers and amounts of rice were provided, and
the cellular structure of cooked rice in each situation was observed.

@ A rice cooker for home-use with 420 grams of rice (Figure 13-a, b)

@ A rice cooker for hospital catering service with 3 kilograms of rice (Figure13-c)
@ A rice boiler for office cafeteria-use with 28 to 40 kilograms of rice (Figure 13-e)
@ A vacuum packed cooked-rice sold at stores (Figure 13-f)

Although the amount of rice and types of cookers were different, while the rice was heated for 8 to 15
minutes before it started boiling and kept at the temperature of over 98°C for 20 minutes, the cooked rice
tasted good in all situations. Thus the cells and starchy group (SG) of the cellular structure in the cooked
rice kept their original shapes fairly well, while swollen starchy granules and a systematic allocation of them
were observed.

This indicates that a heating condition for cooking good-taste rice should be the same in every situation
as in above even though the amount of rice and types of cookers were different.

From this result, the writers really want to emphasize that even a piece of rice can be cooked deliciously
as long as the heating condition above is maintained.
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