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Alteration of Components and Tastes of Soybean during Low Temperature
Steam Cooking

Naoko ITO, Takako YAMAZAKI, Yasuo HOTTA and Atsuko MURAYAMA

Department of Health and Nutrition, School of Health Sciences,
Niigata University of Health and Welfare, Niigata 950-3198

ABSTRACT

We have raised a nutritional value of soybean in low temperature steam cooking,
presenting an alteration of chemical components and improved taste through sensory
tests. A major sugar in soybean is maltose and no quantitative change after steaming
has been observed. The analysis of soluble proteins using SDS-PAGE pattern
indicated that every protein has an individual temperature dependent hydrolytic
pattern. N-terminal amino acid analysis of 50 kDa protein in 75°C steaming and 37
kDa protein in 85C indicated that B-conglycinin and glycinin were the products
among them, respectively. Their endogenous protease activity is higher at 85C than
fresh, at 75°C, or 100C steaming, and thus contributed to increased umami in
soybean. Furthermore, the amount of remaining isoflavones after this low
temperature steaming at 85°C was higher than at 100°C steaming or boiling. Rupture
stress test indicated that the material steamed at 75°C presented as high value as
fresh soybeans, but at 85C it became lower after a longer time lapse. Sensory tests
indicated that the steaming above 85°C were almost similar to general boiling and
steaming at 100°C. We have concluded that the low-temperature steaming is useful
for better method(s) of cooking to increase umami and nutritional function of
soybean. Soy Protein Research, Japan 8, 44-49, 2005.

Key words : low temperature steam cooking, protease, isoflavone, rupture stress,
sensory test
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Fig. 1. Changes in maltose content during cooking. @;
steamed for 1 hr. at 75°C, A, steamed for 2 hrs.
at 85°C, [J; steamed for 2 hrs. at 100°C, <; boiled
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N-terminal amino acid sequence of 85a:
Amino acid sequence of glycinin A3B4”:
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Fig. 2. SDS-PAGE of soluble protein. M; markers, A;
fresh, B; steamed for 2 hrs. at 75C, C; steamed
for 1 hr. at 85C, D; steamed for 1 hr. at 100C.

Fig. 3. Determination of amino acid sequences and those of related proteins. Boxes indicate corresponding sequences.
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Fig. 4. Changes in endogenous protease activity during
steam cooking. @; steamed for 1 hr. at 75C, A;
steamed for 2 hrs. at 85C, [J; steamed for 2 hrs.
at 100C.
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Fig. 5. Chymotripsin-like and trypsin-like activities
during steam cooking. [BEM; chymotrypsin-
llike activity using Suc-leu-leu-val-tyr-MCA as a
substrate. W, trypsin-like activity using Bz-
arg-MCA as a substrate. A; fresh, B; steamed
for 30 min. at 75°C, C; steamed for 1 hr. at 75C,
D; steamed for 30 min. at 85C, E; steamed for 1
hr. at 85C.
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Fig. 6. Contents of isoflavone by various conditions. The
amount of isoflavone was indicated as the sum of
genistein [, glycitein [ ], and daizein 4.
Total contents were calculated to 1 g of fresh
soybean weight. A; dried, B; soaked in water for
overnight at room temperature (fresh), C; boiled
in water for 30 min. at 100°C, D; steamed for 1 hr.
at 85C, E; steamed for 30 min. at 100C.

47



9]
o

o

o
I
y

ye

N
o

Rupture stress (N)
w
o

_
o

o

0 . . . . . . . .
0 30 60 90 120 150 180 210 240
time (min.)

Fig. 7. Changes in rupture stress of soybean during

steam cooking. @; steamed for 1 hr. at 75C, A

steamed for 2 hrs. at 85°C, []; steamed for 2 hrs.
at 100°C, ©; boiled in water for 30 min. at 100C.
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Fig. 8. Rader chart of texture profile for steamed and
boiled soybean. @; steamed 1 hr. at 75C, A;
steamed 2 hr. at 85C, [J; steamed 2 hr. at 100C,
<; boiled in water 30 min. at 100C.
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