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Studies on the Substitution of Raw Materials for Soy Sauce (II)

—— Use of Potato and Sweet potato ——
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ABSTRACT

The possibility of substituting potato or sweet potato for the wheat, one of the raw

materials for soy sauce, was studied by measuring the amylase and proteolytic activities

of Koji. Also optimum conditions of Koji making were determined. It was found that

substitution of up to 30% (starch content) of wheat content (16% of the total bean and

wheat content) with potato yielded good quality of soy sauce.

Use of more than 30%

potato yielded a Koji of low enzymatic activity. This was attributed to the high moisture

content of potato. It was also found that substitution of up to 50% (starch content) of

wheat content (25% of the total bean and wheat content) with sweet potato yielded a

good quality of soy sauce. But the taste was inferior to the control (the soy sauce which

was made with 50% of bean and 50% of wheat)
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Table 1. Chemical composition of raw materials

Compgg/;t)lon}! Protein | Starch Fat Muori:t-
Defatted bean 38 20 — -
Wheat 12 €9 2.9 11
Wheat gluten 72 11 2.0 13
Potato 2 14 0.3 78

Sweet potato 1 30 0.5 60
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Table 2. Ratio (by starch content) of wheat and potato.

Ratio { Wheat ‘ Potato Total amount Total starch c]:ggltf::eof ! Sprayed
Wheat: potatoj €3] ] (g | content (g) | potato (g) | Water (md)
10:0 5.0 0 5.0 3.45 0 6.5
9:1 4.5 2.5 7.0 3.45 1.95 3.5
8:2 4.0 4.9 8.9 3.45 3.82 1.5
7:3 3.5 7.2 3.45 5.60 0.0
6:4 3.0 9.8 12.8 3.45 7.65 —
5:5 2.5 12.3 14.8 3.45 9.60 -
4:6 2.0 14.8 16.8 3.45 11.5 —
3:7 1.5 17.2 18.7 3.45 13.4 —
2:8 1.0 19.7 20.7 3.45 15.4 -
1:9 0.5 22.4 22.9 3.45 17.4 —
0:10 0 24.6 24.6 3.45 19.2 —
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Fig. 3. Change of enzymatic activity during
Koji making.
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Table 3. Amount of each raw materials

\Raw material ] Starch source Protein source ‘ Added
§ | Wheat | Potato | Sweet | Sweet | Wheat "Defa- { Wheat | water
|

T~ potato | potato . bran tted | gluten
Raw material T~ ’ , starch | bean (0]
(variable portion) ) G L k) | k) kg D Ge) | (kg | ke
Control 3 — — — — 3 - 3.6
Potato 15% 2.1 4.45 — — — 3 - 0.9
Sweet potato 25% 1.5 — 3.45 — — 3 — 2.4
Sweet potato starch 35% — — — 2.1 0.9 3 0.3 3.6
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Table 4. Change of composmon of soy sauce during fermentation

Raw material 1 h1 Composition
Mont ‘ e -
. . NaCl | 'T.S. | Alcohol Relative! Color AN./
(variable portxon)| L (%) ‘ (/) (/) | (%) (%) |v1sc051tyf (OD) ‘ #H ‘ T.N.
1 16.5 1.26 — 7.8 0.27 2.32 1.74 4.4
Control 2 15.8 1.27 0.66 9.2 0.10 2.49 2.17 4.5 0.52
3 16.7 1.29 0.73 7.9 0.55 2.50 3.20 4.5 0.52
4 17.1 1.26 0.72 6.6 1.22 2.60 3.00 4.5 0.57
1 18.3 1.29 — 8.65 0.16 2.36 1.53 4.6 —
Potato 15% 2 17.7 1.27 0.68 10.9 0.20 2.66 2.64 4.5 0.54
(“A” method) 3 17.4 1.29 0.70 6.1 0.50 2.25 1.35 4.4 0.55
4 19.1 1.37 0.71 3.1 0.97 2.30 3.80 4.8 0.52
1 13.4 1.83 — 4.8 0.14 1.61 — 4.6 —
Potato 15% 2 18.6 1.30 0.68 10.3 0.15 2.67 2.16 4.2 0.52
(“B” method) 3 17.8 1.20 0.66 7.6 0.50 2.23 — 4.3 0.55
4 18.0 1.20 0.69 2.9 1.75 2.31 3.10 4.5 0.58
T.N.=Total Nitrogen A.N.=Amino type Nitrogen

T.S.=Total Starch OD=Optical Density
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Table 5. Result of flavour test of soy sauce
T ‘ - o Fhvow| Eompared with <ontrol l Total
Point W—Excelle;tl Good JOrdinary‘ Fair ’ Poor point
Coaiabte: portion) o s || l valie
Potato 15% (“A” method) 7 10 1 0 +24
Potato 15% (“B” method) 16 1 1 0 0 +33
Sweet potato 25% 0 0 2 7 9 —27
Sweet potato starch 35% 0 0 2 13 3 32
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Table 6. Ratio (by starch content) of wheat and sweet potato.

Wh el:gtis%veet Wheat ; ixgig 1 aggltﬁ'llt sglggll N(I:glrftteunrte of Added
| I content sweet potato water (ml)

potato] (g @ | ® | ® ®
10:0 5.0 0.0 5.0 3.45 0.0 6.5
9:1 4.5 1.15 5.65 3.45 0.69 6.0
8:2 4.0 2.3 6.3 3.45 1.38 5.5
7:3 3.5 3.46 6.95 3.45 2.07 5.0
6:4 3.0 4.6 7.6 3.45 2.76 4.5
5:5 2.5 5.75 8.25 3.45 3.45 3.5
4:6 2.0 6.9 8.9 3.45 4.14 3.0
3:7 1.5 8.05 9.55 3.45 4.83 2.0
2:8 1.0 9.2 10.2 3.46 5.52 1.5
1:9 0.5 10.35 10.85 3.45 6.21 0.0
0:10

0.0 11.5 11.5 3.45 6.90 0.0
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|
Raw material

Table 7. Change of composition of soy sauce during fermentation

Composition

U NaCl'] T.N. AN, | T.S. | Alcohol| Relative; Color | AN./

{variable portion)r Month ‘ ‘ ‘ viscosity | . pH TN
_ Tl m i ow el e e | onl T | TN
16.5 12.6 - 7.8 0.27 2.32 1.74 4.4 —

1
Control 2 15.8 1.27 0.66 9.2 0.10 2.49 2.17 4.5 0.52
3 16.7 1.29 0.73 7.9 0.55 .50 3.20 4.5 0.52
4

17.1 1.26 0.72 6.6 1.22 2.60 3.00 4.5

0.57
1 16.5 1.20 0.65 4.6 0.63 2.27 2.30 4.8 0.54
Sweet potato 25% 2 17.0 1.23 0.80 2.6 1.30 2.34 1.70 4.5 0.65
3 17.3 1.26 0.85 1.6 0.78 2.51 2.20 4.3 0.68
4 18.5 1.30 0.87 2.6 1.15 2.65 2.80 4.9 0.67
1 17.1 1.21 -— 7.1 0.12 1.86 1.34 4.8 —
Sweet potato 2 17.9 1.24 0.62 7.8 0.13 2.48 2.60 4.5 0.50
starch 35% 3 17.7 1.24 0.69 7.0 0.20 2.57 2.90 4.4 0.55
4 17.4 1.31 0.75 5.4 0.48 2.72 4.40 4.7 0.57
- ;l:r.rli;:Tota] Nitrogen A.N.=Amino type Nitrogen
T.S.=Total Starch OD=0Optical Density
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