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ABSTRACT

IgG and IgE antibodies specific for soybean proteins were measured by ELISA for sera
collected from several strains of mice fed commercially available non-purified diet, in which
soy protein antigens were detected immunologically. Significantly high level of IgG anti-
soybean protein was detected in sera of several mice, whereas specific IgE antibody was not;
1gG specific for 7S and 11S globulins were detected in the sera of ddY mice, IgG anti-2S globulin
was in these of BALB/c and B10.D2 mice, and IgG anti-7S globulin was in that of B10.A mouse.
To examine effect of heating with soybean oil on immunological properties of soybean proteins,
soybean protein was mixed with soybean oil and heated at 50 'C for 9 days, and reactivity of the
mouse serum IgG to the heated protein/oil mixture was measured. Reactivity to the soybean
antigens of IgG in the sera of some mice was significantly increased by the heating with soybean
oil, suggesting that some new antigenic structures of antigenic compound were formed by
reaction of soybean proteins with soybean oil. Therefore, effect of protein modification with
lipid peroxidation products was examined on immunological properties of soybean proteins.
4-Hydroxynon-2-enal (HNE), a major degradation product formed by lipid peroxidation was
used as a model compound. Soybean 25, 7S and 11S proteins were incubated with HNE, and
HNE-modified proteins were detected by immunoblotting using HNE-specific antibody. HNE-
modified 7S and 11S globulins were clearly detected with the specific antibody, whereas no
modified protein was detected in 2S globulin. The HNE-modified 7S and 11S proteins mixed
with aluminium hydroxide gel (Alum) were intraperitoneally injected into ddY mice, and
specific IgG and IgE responses were measured by ELISA. Intact soybean proteins were also
injected into another group of mice as a control experiment. Both IgG and IgE antibody
responses to HNE-modified 7S globulin were significantly lower than those of intact 7S
globulin, suggesting that HNE-modification decreased immunogenicity of soybean 7S globulin.
Rep. Soy Protein Res. Com., Jpn. 14, 21-27, 1993.
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Immunoblot

Detection of soybean protein antigen in commercially available non

purified diet by immunoblotting analysis. Proteins were separated

by SDS-PAGE and transferred on PVDF membrane.

Soybean

protein antigens were immunologically stained with rabbit antise-

rum raised against total soybean proteins.
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Fig. 2. IgG antibody specific for soybean protein in

the sera of ddY mice fed commercially avail-
able non-purified diet. Blood was collected
from individual mice 1 and 3 weeks after
beginning of the feeding. IgG to soybean

protein was measured by ELISA.
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Fig.3. Specificity of IgG of ddY mice raised against
Reactivity of IgG
anti-soybean protein was measured by

ELISA with purified 2S, 7S and 11S globulins.

fed soy protein antigen.
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Fig. 4. IgG antibody specific for soybean proteins in
the sera of several inbred mice (4 or 8 mice
per strain) fed commercially available non-
purified diet. Blood was collected from indi-
vidual mice 1 week after beginning of the
feeding. IgG to total and purified soybean

proteins was measured by ELISA.
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IgG antibody specific for soybean protein heated with soybean oil.

Soybean protein was mixed with soybean oil and heated at 50 ‘C for
9 days. Sera collected from ddY (A), DBA/2 (B) and BALB/c (O
mice were examined for reactivity to heated protein/oil mixture

(Pro/Oil/Heat).

Reactivity to soybean protein (Pro), protein/oil

mixture (Pro/Qil) and heated soybean protein (Pro/Heat) was also

measured for comparison.
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Fig.7. SDS-PAGE of HNE-modified soybean proteins and im-
munological detection of HNE-modified proteins. Soybean
proteins and bovine serum albumin were modified with HNE,

separated by SDS-PAGE (A), and immunoblotted with HNE-
specific antibody (B)
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soybean proteins. Intact and modified pro-
teins were 1.p. injected into ddY mice. Serum
IgG (eft) and IgE (right) specific for each
injected antigen were measured by ELISA.
The ELISA values were represented as

mean *+ SD for 5 mice.
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