GENERAL ABSTRACT

Background:

Currently, major health problems world-wide, including in Japan, are lifestyle-related
diseases such as diabetes, dyslipidemia and myocardial infarction. Fiber deficiency is
one of the major factors for these problems. In the Dietary Reference Intakes for
Japanese (2015 edition), the target amount (adult) of dietary fiber is 20g/d or more for
men and 18g/d or more for women, but in the National Health and Nutrition Survey
(2017), the average intake amount is 14.6g/d and 14.3g/d, respectively. School lunch in
Japan is the most respected in the world.  The reason for this is that dietitians are placed
at each school. Even given this highly effective system, it is difficult to supply adequate
dietary fiber in school lunches. According to the dietary standard for fiber intake from
school lunches 4g or more at 6-7 years old, 5g or more at 8-9 years old, 5g or more at 10-
11 years old, and 6.5g or more at 12-14 years old. However, in the nutritional report of
the Japanese Ministry of Education, the average intake of dietary fiber is low at 4.69
(elementary school, 6-11 years old) and 5.9g (junior high school, 12-14 years old). An
increase in dietary fiber intake can usually be expected from increased consumption of
vegetables and grains but not from main dishes. Many main dishes, such as meat, fish,
etc. are low in dietary fiber content and therefore have little potential as a source of fiber
and have not been studied well. | conducted two studies on ways to increase dietary
fiber through main dishes and one study to observe the effect on blood glucose
concentration in patients with type 2 diabetes mellitus (DM).

In the first study, tempeh (about 5.0g9/100kcal and 10.2g/100g of dietary fiber), which
is a traditional soybean fermented food of Indonesia, was studied whether it is possible
to make tasty main dishes that Japanese would find acceptable, and in the second study
acceptability of Okara (about 10.4g/100kcal and 11.59/100g of dietary fiber) mixed with
fish that look like a hamburger as school lunch by children.

In the third study, we developed main dishes with Okara that were well accepted by
Vietnamese, and observed the effect of Okara fiber on blood glucose level of type 2 DM.

Purpose:

To develop main dishes with fiber-rich tempeh or Okara that are well accepted by
Japanese and to investigate whether the blood glucose level of Vietnamese type 2 DM
patients can be reduced by foods with Okara.



Methods:

Study 1: The subjects were female students, faculty and staff, security guards and
cleaners (totaling 60 people) at Jumonji University. Ten Japanese-style main dishes
were prepared using the usual principal ingredients, such as eggs and meats, and ten
dishes that replaced those ingredients with tempeh. The ten dishes were: rolled thick
omelet, teriyaki, Chinese-style fried chicken, keema curry, piccata, hamburger steak,
croquette, tofu in meat-and-chili sauce, sweet-and-sour pork, and stuffed pouches of
deep-fried tofu. We offered each control dish (normal ingredients) and its parallel
tempeh-based dish on the same plate for lunch. Overall taste, aroma, texture and basic
taste were evaluated by scores from 1 to 4 (4 very good; 3 good; 2 poor; 1 very poor).

Study 2: As a preliminary study, we conducted various trials to make a tasty mixture
of fish and Okara that looked like hamburger; one portion (80g) of the final mixture could
supply 2.2g of fiber. We called it a “hamburger style of fish and Okara”. It was served
to all the 349 children from the first to 6™ grade as part of a school lunch at a Japanese
school and evaluated by comparison with an ordinary Japanese-style hamburger made
with pork and chicken (control). Evaluation was made in three levels (good, ordinary
and bad) about overall taste, easy to eat, basic taste, aroma and appearance.

Study 3: We contacted 300 type 2 DM outpatients at a hospital and selected 60 of them
in Vietham. We formed 30 pairs matched by gender, age, BMI and years with DM and
divided them randomly into an intervention group and a control group.  The intervention
group consumed about 6g of fiber from Okara per day for two weeks. As a way of
ingesting it, we made ten kinds of Okara menus that match the tastes of Viethamese. The
ten menus were: fried rice with Okara, rice porridge with Okara, Okara hamburg,
meatballs with Okara, stir fried piper lolot rolls with pork and Okara, omelette with Okara,
cabbage rolls with Okara, stir fried bean sprouts with Okara, miso soup with Okara, Okara
patties. At the baseline and final periods, anthropometric measurements, blood
withdrawal and a 3-day weighing method nutrition survey were conducted.

Results:

Study 1: The average evaluations of the 10 control dishes and tempeh dishes were 3.7
and 3.5 points for overall taste, 3.7 and 3.4 points for aroma, 3.4 and 3.1 points for texture
and 3.7 and 3.4 points for basic taste, respectively. Evaluations of tempeh dishes were
close to those of the control dishes. Especially for keema curry, hamburger steak, and
stuffed pouches of deep-fried tofu, the tempeh dishes received high evaluations. In these
three dishes, we used finely chopped tempeh, which suggests that the optimal use of
tempeh was in a finely chopped form. The amount of dietary fiber increased by about



29 with tempeh dishes.

Study 2: The evaluation about hamburger and “hamburger style of fish and Okara”
were respectively; Overall taste is good 94 and 85%, good for easy to eat 90 and 77%,
basic taste is good 93% and 83%, aroma is good 82 and 68%, appearance is good 89 and
76%. Although the results of ordinary hamburger were more favorable than those of
“hamburger style of fish and Okara”, the evaluation of “hamburger style of fish and Okara”
was high (68%). Waste of them was only 2.2 and 4.6% by weight, respectively.

Study 3: Dietary fiber intake increased from 6.9 to 12.6g (p<0.01) in the intervention
group, but there was no change in the control group. Fasting blood glucose and
fructosamine in the intervention group dropped from 113 to 97mg/dL (p<0.05) and from
319 to 301umol/L (p<0.05), respectively but they remained unchanged in the control

group.

Conclusion:

Tempeh and Okara were made palatable by devising appropriate cooking methods.
This suggests that dietary fiber intake can be increased by developing main dishes using
them. Furthermore, as a health effect due to an increase in dietary fiber intake, it was
possible to improve the blood glucose level of type 2 DM patients.
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