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Cookery studies on the utilization of okara in daily meals
Takako Kudo

The amount of okara created in the tofu manufacturing process is not less than 700,000 tons per
year in Japan and a large portion of this okara is treated as industrial waste that can cause
environmental pollution. On the other hand, the consumption of okara is strongly recommended
because it is rich in dietary fiber and the intake of dietary fiber tends to be insufficient. So far, many
attempts have been reported concerning main or side dishes or confectionery containing okara as an
ingredient. However, these have not contributed much either to the increase in the consumption of
okara or to an increase in the intake of dietary fiber, since they are not eaten at every meal. In order
to enjoy the nutritional and environmental benefits of the consumption of okara, daily meals
containing a regular amount of okara should be devised. In the present study, the inclusion of okara
into staple foods, such as boiled rice, bread and udon, was tried to attain a daily intake of okara, and
then the acceptability of the products was evaluated by a panel of female students. The physical
properties of the products; the surface structure, color and the texture were also assessed.

Okara was used in the form of freeze-dried powder. Boiled rice containing up to 1% okara was
acceptable. Products containing more than 2% okara were not accepted due to the coarse surface
texture caused by adhering okara powder. Bread with the replacement of flour with 5% and 10%
okara was acceptable. The products with 5% replacement were as soft in texture as controls without
replacement but the 10% replacement gave a little harder texture. In the case of udon, 10%
replacement was acceptable.

Based on the results obtained above, the applicability of okara powder obtained from two
manufacturers was tested; one was available in the market and another was a product for food
industry manufactured by a soybean oil company. As a result, both manufactured okara powders
were also applicable to boiled rice, bread and udon as was the lab-made powder. However, bread
with 10% replacement with one of the manufactured powders was not acceptable, probably due to
the chemical composition and the particle size. The compatibility of the manufactured powders with
udon was excellent and it is suggested that more than 10% replacement should be applicable. The
applicability of the manufactured powders shown here should make the utilization of okara easy at
home or by large-scale meal providers and consequently increase both the consumption of okara and
the intake of dietary fiber.

One cup, 180 g, of the boiled rice added with 1% okara, a piece of sliced bread, 60 g, with 5% to
10% replacement and a 200 g portion of udon, with 10% replacement should additionally contain 0.4
g, 1to 2 g and 3 g of dietary fiber, respectively. If each of the products containing okara were eaten
once a day, around 5 g of increase in the intake of dietary fiber could be expected. According to the
National Health and Nutrition Survey in Japan, 2009, the intake of dietary fiber in male and female
adults is insufficient by 3.9 g and 2.3 g, respectively, for the tentative Japanese goals for preventing
life-style related diseases, suggesting that the goals could be easily reached by eating the three
products every day. Thus, the products developed here should greatly contribute not only to
environmental preservation but also to health.



