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Abstract

Texture, losses of total solids and proteins of soybeans were studied during cooking at 100-
135°C. The textural changes were measured using the puncture probe with an Instron Universal
Testing Machine, and changes in microstructure of beans were observed with scanning electron
microscopy during the cooking. The major effect observed was a breakdown of the cell walls and
appearance of the protein bodies with soaking process. As the cooking time at 100°C is longer,
the separation of cells and changes in cell shape could be seen in the sample. The greater amounts
of soluble solids were leached out with longer cooking time from the beans.
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Fig. 1. Puncture farce vs canking time for snaked s:y-

beans at 100°C
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Fig. 2. Puncture force vs conking time for soaked sy

bean (Tanyob) of different cooking temperatures
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Table 1. Cooking time required to achieve a desired tex-
ture (0.15 kgf}) of cooked snybeans by puncture test

{unit: min)
\ temperature (°C)
\%\ 100 110 121 135
soybeans
Tanynb 72.8 293 23.2 9.5
Kanggyr: 73.6 32.8 16.3 7.7
S, 45.5 268 19.4 7.8

Table 2. Temperature dependence of the cocking rate f
soybeans

soybeans Z(°C) Ea (cal / mele) Qip
Tanyob 42.1 14,540 1.72
Kwanggye 35.1 23.226 1.93
S, 47.3 11,440 1.62
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Fig. 3. Changes of microstructure of Tanyob by scanning electron microscopy during cooking at 100°C
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Fig. 4. Effect of cooking temperature on microstructure ~f Tany-b for 20 min cooking by scanning electron microscepy
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{unit : %)
femp. (*C) 100 121
time(min)
sovbeans 0 10 20 30 60 80 0 3 5 10 20 30
Tanyob 1.55 6.05 8.26 9.32 12.25 13.16 139 3.31 4.78 6.99 9.00 13.29
Kwanggyo 1.27 6.84 8.18 8.80 9.31 11.46 132 1.40 2.26 6.01 8.60 10.75
Table 4. Soluble proteins in cooked liquid as affected by coking temperature
' {unit: %)
temp (°C) 100 121
time(min)
e bocns 0 10 20 30 60 80 0 3 5 10 20 30
Tanyeb 0.19 0.90 1.20 121 160 197 019 0.48 0.80 1.10 1.45 2.83
Kwanggye 0.15 0.80 1.01 1.10 1.45 187 01le 0.19 0.30 0.80 1.23 1.84

seluble pre tem/rmo! sniids

Tanyeb 12.3 149 14.5 13.0 131 5.0 13.7 14.5 16.7 16.7 163 21.3
Kwaonggyo 11.8 1.7 2.4 12.5 154 16.3 [ 136 13.3 13.3 14.3 171
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Table 5. Effect of degree of hydration on the cocking
rate of Tanyob at 121°C

Hydration ~ Moisture Cooking Degree of Total solids in the
time at 25°C  content time cooking  liquid after cooking

(hr) (gH0/100g  (min} (kgf)  (g/100g dry beons)

dry matter)

0 8 10 0.94 —

0 8 20 0.61 —

0 8 30 0.42 9.13

16 132 3 1.58 —

16 132 5 1.20 —

16 132 10 0.52 -

16 132 20 0.15 -~

16 132 30 0.13 13.29
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