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The Effect of Salmon, Spinach and Fermented Soybeans

on Early Insulin Secretion
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Kumiyo YOKOYAMA*2 and Sachiko TOKUHISA *2

Insulin secretion which corresponds to the glucose stimulation shows some dimorphism: First, in
the initial phase, insulin is secreted immediately after the recognition of the feeding. Secondly, in the
late phase, insulin is secreted in proportion to the blood glucose level. In a normal subject, insulin
secretion is stimulated right after the start of a meal (the initial phase). Therefore, the insulin
concentration in the portal vein rises, and the carbohydrate release from the liver is suppressed
immediately. After the initial phase, insulin concentration in the peripheral blood is raised (the late
phase), and sugar uptake by the liver and peripheral tissues is increased. By this two phase response,
blood glucose returns to the level before the feeding within 2 hours.

In type-2 diabetes mellitus (T2DM) and the family, deficient early insulin secretion is often
observed. In the incipient stage of impaired glucose tolerance, the initial phase of insulin secretion is
decreased, and the late phase insulin secretion is increased in order to compensate for it. When the
case deteriorates, the late phase insulin secretion also decreases, and full diabetes mellitus is observed.

The foods which stimulate the early phase insulin secretion prevent impaired glucose tolerance. In
this study, we observed the effects of foods ingested with white rice on insulin and glucose levels.
We chose foods which are generally consumed as side dishes: salmon, spinach and fermented soybeans
(Nattou). The subjects were healthy women volunteers, 19~26-year-old. The number of subjects
who took salmon, spinach and Nattou were 22, 20 and 20, respectively. They arrived at school at
9 a.m. without taking breakfast and blood samples were collected. Then, they took only white rice
(control), or white rice with a side dish (salmon, spinach or Nattou). Before intake, aseptically
packaged white rice (75g of carbohydrate) was heated in a microwave oven. Raw salted salmon
(100g) was grilled, spinach (100g) was boiled, and Nattou (100g) sold commercially was taken
without cooking. Blood samples were taken at 15, 30, 60, 120 minutes after the meal. The blood
glucose level was assayed by the glucose oxidase method, and the serum insulin level was determined
by radioimmunoassay.

The 15-minute serum insulin values for the rice with salmon group or the rice with spinach group
were significantly higher compared with the control group (only white rice). This was interpreted
that both salmon and spinach stimulated early phase insulin secretion. Nattou significantly stimulated
insulin secretion at 60 minutes. The blood sugar values were suppressed by the salmon diet significantly
at 30, 60 and 120 minutes. It was also suppressed by the Nattou diet significantly at 15, 30 and 120
minutes. The mean value of blood glucose was suppressed by spinach at 60 and 120 minutes, but it

was not significant.
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Table 1. Nutrient composition of meals

Nutrient composition

Meals carbohydrate protein fat dietary energy
(g) (g) (g) fiber (g) (keal)
Rice rice (200g) 75 5.0 0.6 0.6 339
. rice (200g)
Rice+salmon salmon (broiled 85g) 75 29.2 5.7 0.6 489
. . rice (202g)
Rice+spinach spinach (raw 100g) 75 7.2 1.0 34 423
Rice+ Nattou rice (157¢) 75 20.0 10.0 7.3 480

Nattou (100g)
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Fig. 1. Insulin and Blood glucose response curves after intake of only rice or [rice+salmon] or [rice+spinach] or [rice+ Nattou]

* p<0.05

In all cases intake of carbohydrate were 75g.
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