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Allergenicity Change of Soybean Proteins by Thermal Treatment Methods
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Soybean is one of the most common food materials causing food hypersensitivity reactions in Korea.
In this study, we have investigated the effect of roasting and fermentation on the allergenicity of
soybean. Three kinds of soybean (Dagoung Daewon, and Taegwang) were prepared as raw, roasted, and
termented by Bacillus subtilis GSK 3580, and then their proteins were extracted. The proteins were sep-
arated using SDS-PAGE, and the detection of IgE specific to soybean proteins was performed by im-
munoblotting using 7 sera of soybean allergy patients and non-allergic control individuals. Serum spe-
cific IgE to soybean was measured by ELISA. The SDS-PAGE of raw soybean proteins showed vari-
ous-sized bands ranging from 9 to 76 kDa, which are known as major allergens. In particular, 9, 21,
34, 52, 72, and 76 kDa proteins are known as LTP, Kunits trypsin inhibitor, G/y m Bd 30K, B-subunit,
a-subunit, and a’-subunit of B-conglycinin, respectively; these are major allergens in soybean. In con-
trast, only peptides of less than 35 kDa were found in roasted and fermented soybeans. IgE immuno-
blot analysis of three roasted species of soybeans commonly detected at 38-40 kDa and 10-15 kDa.
The protein bands in fermented soybean showed very weak signals or were not detected. In addition,
the reactivity of most patients’ sera to soybean was decreased after roasting and fermentation. With
these results, it may be concluded that the allergenicity of soybeans is reduced by the roasting and
fermentation processes. It is supposed that allergenic proteins in soybean were degraded by heat treat-
ment methods and proteolytic enzymes were secreted from fermenting microorganisms.
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Table 1. Clinical characteristics of 7 patients with soybean allergy and atopic dermatitis

No. Sex Age (yr) Total IgE (kU/1) Soybean specific IgE (kU/I)
1 F 2 1376 492

2 M 2 5001 60.9

3 F 1 865 287

4 M 2 5001 541

5 F 2 406 36.3

6 F 1 765 39.7

7 M 1 559 55.2
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Fig. 1. Change of soluble protein contents by thermal treatment
methods (Raw, roasting and fermentation). Data repre-
sent the meantSD from three separate experiments.
*p<0.05, **p<0.01, significant compared control.
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Fig. 2. SDS-PAGE analysis for raw, roasted and fermented soybean proteins. (A), Protein of raw soybeans, M, molecular weight
marker; lane 1, raw Daepung species soybean; lane 2, raw Daewon species soybean; lane 3, raw 7aegwnag species soybean,
(B), Protein of roasted and fermented soybeans, M, molecular weight marker; lane 1, roasted Daepung species soybean; lane
2, roasted Daewon species soybean; lane 3, roasted 7aegmnag species soybean; lane 4, fermented Daepung species soybean;
lane 5, fermented Daewon species soybean; lane 6, fermented 7aegnmag species soybean.
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