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Studies on the Allergenicity of Soy Products
— Assay Method Using Cultured Cell Line —
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ABSTRACT

Soybeans treated with proteases were investigated on their antigenicity and allergenicity.
Based on the ability to proteolyze Gly m Bd 30K, a major soybean allergenic protein, two of
eight proteases tested, Proleather and Protease N, were selected to produce the hypoallergenic
soybean. When more than 250 units Proleather or 5,000 units Protease N for 1 g soybean were
used, not only the anitgenicity for a mouse anti-G/y m Bd 30K monoclonal antibody but also

the allergenicity for patients’ sera were significantly attenuated. In iz vitro assay system to
measure the allergenicity attributable to Gly m Bd 30K, extracts from protease-treated
soybeans showed significantly weaker allergenicity than that from intact soybeans. These
results suggest that soybeans treated with an adequate protease could be supplied for soybean

sensitive patients as a hypoallergenic foodstuff.
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Fig. 1. Hydrolysis of soybean proteins by various proteases. M, molecular weight

94k—
67k—

43k—
30k—
20k—

14k— ~

marker proteins ; C, non-hydrolyzed (control) ; 1, Newlase F ; 2, Protease M;
3, Protease A; 4, Protease N; 5, Protease P; 6, Protease S; 7, Pancreatin; 8,
Proleather.

A, stained with Coomassie brilliant blue; B, stained with anti-Gly m Bd 30K
monoclonal antibody (F5) and HRP-conjugated anti mouse IgG. An arrow
indicates Gly m Bd 30K.
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Fig. 2. Hydrolysis of soybean proteins by various ratios of Proleather. M, molecular

KEABEFRR

weight marker proteins; C, non-hydrolyzed (control); 1, 2 units; 2, 10 units; 3,
50 units; 4, 250 units; 5, 1,000 units; 6, 5,000 units Proleather per 1 g of
soybean.

A, stained with Coomassie brilliant blue ; B, stained with anti Gly m Bd 30K
monoclonal antibody (F5) and HRP-conjugated anti mouse IgG. An arrow
indicates Gly m Bd 30K.
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Hydrolysis of soybean proteins by various ratios of Protease N. M, molecular

weight marker proteins ; C, non-hydrolyzed (control) ; 1, 1,000 units; 2, 5,000
units ; 3, 25,000 units ; 4, 125,000 units Protease N per 1g of soybean. A,
stained with Coomassie brilliant blue ; B, stained with anti Gly m Bd 30K
monoclonal antibody (F5) and HRP-conjugated anti mouse IgG. An arrow

indicates Gy m Bd 30K.
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Fig. 4. f-N-acetylhexosaminidase release evoked by soyhean-extracts from RBL-2
H3 cells pre-incubated with mouse anti- Gy m Bd 30K sera. A, stimulated by
extracts of non-hydrolyzed soybeans ; B, stimulated by extracts of soybeans
treated with Proleather or Protease N.
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Table 1. Residual allergencity in hydrolyzed soybeans by proteases

Treatment Absorbance @ Control equivalent Residual allergenicity @
at 415 nm ug/mL %
Proleather
50 units @ 0.413 7.84 26.1
250 units 0.215 0.94 3.1
1,000 units 0.194 0.75 2.5
5,000 units 0.169 0.58 1.9
Protease N
1,000 units 0.366 4.74 15.8
5,000 units 0.225 1.05 3.6
25,000 units 0.151 0.47 1.6
125,000 units 0.053 0.17 0.6

a) The absorbance when 30 xg/mL of hydrolyzed soybean protein was assayed.
b) The concentration of the non-hydrolyzed (control) soybean protein equivalent was calculated from the absorbance

based on the calibration curve (Fig. 5A).

c)Each value is calculated from the equation shown below;

Residual allergenicity (%) =100 X Control equivalent [xg/mL]/ 30 [ug/mL].

d) Amounts of protease activity used for 1g of soybean.
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Fig. 5. Immunoblottings of hydrolyzed soybean pro-
teins by Proleather or Protease N with the
serum of a soybean-sensitive patient. An arrow
indicates Gly m Bd 30K. Panel A ; 1, non-
hydrolyzed (control); 2, 2 units ; 3, 10 units ; 4,
50 units ; 5, 250 units ; 6, 1,000 units ; 7, 5,000
units of Proleather per 1 g of soybean. Panel B :
1, non-hydrolyzed (control) ; 2, 1,000 units ; 3,
5,000 units ; 4, 25,000 units ; 5, 125,000 units of
Protease N per 1 g of soybean.
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