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Studies on Improvement of the Eating Quality and
Value in Use of Hokkaido Rice

Tetsuji Yanagihara

Summary

With needs of good-tasting and increased demand of rice as background, we are expected
to improve of the eating quality and value in use of hokkaido rice. In this paper we deal with

four subjects of study for improvement of quality of hokkaido rice that as the following.

The first subject is high-level standardization of the eating quality of hokkaido rice.
For this purpose, it is necessary to clarify the present situation of the eating quality of
hokkaido and iron out regional differences of eating quality. We compared the eating quality
of hokkaido with honshu rice. We tried to clarify problems of the eating quality of hokkaido
rice and determine a numerical  set point on the eating quality. The present situation of the
eating quality of hokkaido rice is improved than before but hokkaido rice is inferior to honshu
rice in the eating quality. That causes are high content of amylose and protein of hokkaido
rice. We proposed that a numerical set point on the eating quality of hokkaido rice is APS=60.
(APS is a eating quality value calculated by amylose and protein content of rice)

Next, we tried to improve the eating quality of rice produced in peaty paddy field by
soil dressing in order to iron out regional differences of eating quality. The results were as
follows : protein content of rice produced in soil dressing field were remarkably lower than
produced in peaty paddy field. The tasting score estimated by sensory test improved one lank
by 10cm of soil dressing. We analyzed the cause of improvement of eating quality by soil
dressing, the following are the conceivable causes ; reduction of nitrogen absorption and
enlargement of productive capacity of rice plant improve the efficiency of dry matter par
nitrogen absorption. We concluded that the improvement of the efficiency of dry matter par
nitrogen absorption reduced protein content of rice produced in soil dressing paddy field.

The second subject is development of new estimation technique for selection of very
good tasting rice variety. We took up a measurement method of the visual characteristics of
cooked rice using image analysis and a fractional determination method of storage proteins of
rice endosperm. We enabled numerical measurement of whiteness and luster of cooked rice
objectively using image analysis. This method enable to measure the visual characteristics of
cooked rice of 100 samples par a day. A fractional determination method of storage proteins of
rice endosperm applying SDS-PAGE and densitometory technique was developed. Applying
this method to analysis of the relation between tasting characteristics and protein composition ,
lower ratio of PB-1 was better-tasting than high ratio. The PB-1 ratio in hokkaido rice is
higher than the ratio in honshu rice. This  experiment data signify that quantitative
improvement is important in addition to the qualitative improvement of protein in hokkaido

rice.
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The third subject is improvement of processing aptitude of hokkaido rice. It is
important to make clear the required characteristics in individual uses for keeping of the stable
consumption of hokkaido rice. ~We took up an investigation of quality characteristics of
hokkaido rice as brewers' rice and processing aptitude of glutinous rice as rice cake use. Good
characteristics of rice for brewing aptitude were big 1000-kernel-weight, low protein and
potassium content and low PB-II ratio of storage protein. Brewing aptitude of hokkaido rice
was estimated good as same as brewers' rice produced at touhoku region. The results obtained
in this study wrer referred in bleeding the first brewers' rice variety in hokkaido, Hatsusizuku
and Ginpu. It is most important problem for improvement of the quality of hokkaido
glutinous rice to accelerate a hardening speed. The application of RVA(Rapid Visco Analyzer)
for a selective test was examined. A high correlation coefficient was shown from measurement
data of RVA and hardening speed of rice cake dough. Thus, hardening speed of rice cake
dough can be estimated by measurement date of RVA. This method enable to measure the
hardening speed of rice cake dough taking 10 minutes and using 4g of rice powder. Main
glutinous rice variety in hokkaido, Hakuchomochi and Kazenokomochi were bred through the
selection test of measurements developed in this study.

The fourth subject are an addition of a new value quite unlike the conventional values
of hokkaido rice and a revaluation based on a new evaluation criterion. In this paper, we took

up the analytical research of the relationship of allergenicity and rice varieties, and a degree of

milling. The experimental condition was examined for quantitative measurement of the
antigenicity of rice. Consequently, the best condition of EIA is as follows: 50 g/ml
concentration antigen, serum dilution is 1:10, and second antibody dilution is 1:10000. In

this condition, 2,000 samples can be measured using 10ml of patient serum and 204l of
second antibody. Precision and reproducibility can be increased by introducing the analytical
curve of the standard protein in every plate. A difference in the reactivity of the serum used
here was comparatively small. Globulin concentrations, specific activity and the product of
globulin concentrations and specific activity were proposed for the indication of antigenicity.
We tried to reveal the distribution of antigenicity in rice grain. We determined total protein
content, salt soluble protein content and the antigen-binding capacity of salt soluble protein at
layer fractions of rice grain. Salt soluble protein content was high at outer fractions, and it
was low and constant at the inner fractions. The antigen-binding capacity in salt soluble
protein was especially high at a layer fraction near the surface of grain. That capacity was
remarkably reduced at inner fractions of grain. The antigen-binding capacity of high-milled
rice was reduced to around 4% of that in bran rice. There were some differences of the
distribution of antigenicity in the rice grain among varieties, but the reductional effects of

antigenicity by high-milling treatment were constant even among different varieties.





