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Table 1 Formulation of Nunbu Senbei dough

Parts mass [-]
Ingredient Salted dough Sweet dough
Control 5% 10% Control 7.5% 15%
Soft wheat flour 2,750.0 2,612.5 2,475.0 2,750.0 2,543.7 2,337.5
Soybean flour - 55.0 110.0 - 825 165.0
Resistant starch - 55.0 110.0 - 825 165.0
Carboxymethyl cellulose - 27.5 55.0 - 41.3 82.5
Sucrose - - - 130.0 130.0 130.0
Starch syrup - - - 10.0 10.0 10.0
Stevia preparation - - - 8.0 8.0 8.0
Salt 70.0 70.0 70.0 - - -
Sodium bicarbonate 7.0 7.0 7.0 7.0 7.0 7.0
Water 2,150.0 2,150.0 2,150.0 2,150.0 2,150.0 2,250.0
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Fig. 1 Typical force-stain curve of Nanbu Senbei (salted dough) replaced soft wheat flour of
5% with soft wheat flour substitute
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Fig. 2 Typical force-stain curve of Nanbu Senbei (sweet dough) replaced soft wheat flour of
7.5% with soft wheat flour substitute
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Table 2 Nutrition facts of Nanbu Senbei

Amount [g or kcal / 100 g of sample]

ltem Salted dough Sweet dough
Control 10% Control 15%
Moisture 2.6 4.0 53 2.6
Protein 134 14.0 12.0 13.8
Lipid 2.1 2.7 18 3.3
Ash 3.3 3.1 17 2.3
Carbohydrate 78.6 76.2 79.2 78.0
Saccharide 75.3 69.0 76.1 68.1
Dietary fiber 3.3 7.2 3.1 9.9
Energy 380 371 375 377
Sodium 112 1.03 0.54 0.69
Sodium chloride equivalent 2.84 2.62 1.37 1.75
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Table 3 Breaking characteristics of whole Nanbu Senbei

Nanbu Senbei  Dough type Breaking force Breaking strain
MeantSD [N] CV [%] MeantSD [N] CV [%]
Control Salted type 58.9+ 8.0 13.6 0.22+0.02 9.1
5% substituted 459+ 8.3 18.1 0.35+0.04 11.4
10% substituted 69.0+£12.2 17.7 0.26+0.03 11.5
Control Sweet type 37.0+£22.9 61.9 0.16+0.07 43.8
7.5% substituted 40.8+18.9 46.3 0.17+0.06 35.3
15% substituted 60.9+ 4.4 7.2 0.26+0.09 34.6
n=3
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Table 4 Breaking characteristics of quarter Nanbu Senbei

Nanbu Senbei  Dough type Breaking force Breaking strain
MeantSD [N] CV [%] MeantSD [N] CV [%]
Control Salted type 45.0£37.5 83.3 0.11+0.04 36.4
5% substituted 93.1+38.6 415 0.18+0.05 27.8
10% substituted 40.0+16.9 42.3 0.12+0.04 33.3
Control Sweet type 28.6+£14.6 51.0 0.08+0.02 25.0
7.5% substituted 49.6+39.3 79.2 0.10+0.07 70.0
15% substituted 47.3+ 6.7 14.1 0.13+0.01 7.7
n=3
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