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The Hypoglycemic Effect and Sensory Characteristics of Rice Ball
Prepared Using Japanese Soybean, Kurosengoku
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The aim of this study was to produce a healthful rice ball showing a reduction in postprandial glycemia, and to
investigate its contents of isoflavones and anthocyanins, iz vivo hypoglycemic effect, inhibition of insulin secretion,
and sensory characteristics. Kurosengoku soybean from Japan is rich in isoflavones and anthocyanins. Cooked rice
was prepared with either broth generated from boiled bean production or water. Kurosengoku rice ball (KRB) was
prepared by mixing 20 % boiled bean with the cooked rice. On the other hand, rice ball wound with dried laver was
prepared with pickled ume, sesame and salt, and cooked rice with only water. The rice ball wound with dried laver
was used as a control. Results indicated that the glycemic index was lower in KRB than in the control. Blood glucose
and immunoreactive insulin levels were also both lower in the former than in the latter after the intake of a
substantial amount of lunch. Preference test revealed that the overall acceptability was significantly lower (p<0.01)

in KRB than in the control.
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Table 1 Anthocyanin composition in Kurosengoku soybean

Anthocyanins® Content (mg/g)™ Composition ratio (%)
Cyanidin-3-glucoside 0.99 93.4
Unknown 0.07 6.6
Total 1.06 100.0

*dry matter. ** Data is expressed as mean (7=3).
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Table 2 Isoflavone composition in Kurosengoku soybean

Isoflavones™ Content(mg/g) Composition ratio (%)
Daidzein 0.03 1.3
Genistein 0.06 2.5
Glycitein ND NC
Daidzin 0.14 6.5
Genistin 0.33 14.9
Glycitin 0.05 2.1
Malonyldaidzin 0.36 16.3
Malonylgenistin 1.12 50.2
Malonylglycitin 0.09 4.2
Acetyldaidzin 0.01 0.4
Acetylgenistin 0.01 0.3
Acetylglycitin 0.03 1.3
Total 2.23 100.0

*dry matter. **Data is expressed as mean (7=23).
ND : not detected. NC : not calculated.
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Table 3 Material balance of functional ingredients in variety of processed goods

obtained from 100 g of soy materials

Ttems Moisture(%)  Yield  Anthocyanin(mg)  Isoflavone (mg)
Dry beans 6.8 100g 98.8 (100.0%)  207.8 (100.0%)
Boiled beans 39.4 154¢ 10.8 (11.0%) 209.2 (100.7%)
Broth 99.5 396 mL 48.1 (48.7%) 7.5 (3.6%)
Krosengoku rice ball 61.4 769¢g 34.5 (34.9%) 225.1 (108.3%)

Table 4 Nutrient and polyphenol compositions in various rice balls

Ttems Amounts  Piece Energy(Kcal) Protein(g) Lipid(g) TDF(g) Sugar(g) TAC(mg) TIF(mg)
Control 143 g/piece 1 219 4.3 0.1 0.3 50.0 ND ND
200 g/piece 2 614 12.0 0.3 0.8 140.0 ND ND
Kurosengoku rice ball 152 g/piece 1 268 10.3 2.4 50.0 6.8 441
214 g/piece 2 754 28.8 6.7 3.9 140.8 19.2 124.1

TDF, Total dietary fiber ; TAC, Total anthocyanins ; TIF, Total isoflavones. ND, not detected.
Energy was calculated using Atwater coefficient” .
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Fig. 1 Effect of two rice balls on blood glucose level after loading of 50 g of sugars in healthy subjects
Results are expressed as mean=SD (2=10). Age of subjects : 20 ; Ratio of subjects : female, 10 ; BMI of subjects : 21.2£3.1.

A : Blood glucose response curve of two rice balls, B : GI of two rice balls. Control :

OGTT, -~ @--. KRB : Kurosengoku rice ball.
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Fig. 2 Effect of control (dotted line) and Kurosengoku rice ball (solid line) on blood glucose (A) and IRI (B)
levels after intake of substantial amount of lunch in healthy subjects

Results are expressed as mean=SD (z=10). * : p<0.05 vs. control.
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Fig. 3 Sensory attributes (A) and preference test (B) of control (dotted line) and Kurosengoku rice ball (solid line)
Results are expressed at mean (A : z=5, B:72=100). * : p<0.05 and ** : p<0.01 vs. control.
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