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In vitro/in vivo Digestibility and Oral Immunogenicity of Soybean Protein
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ABSTRACT

Digestibility and oral immunogenicity of Kunitz soybean trypsin inhibitor (KSTI) were
investigated, and compared with those of several other food proteins. Soy protein isolate (SPI)
was digested with simulated gastric fluid, and the protein digestibility was analyzed by SDS-
PAGE and Western blot using anti-KSTI antibody. To analyze the digestibility of KSTI more
in detail, purified KSTI was digested @ witro with pepsin, chymotrypsin and trypsin, or
administered intragastrically to mice, and the i vitro and i vivo digested samples recovered
from the test tubes and the digestive tract of mice were analyzed by SDS-PAGE and Western
The results showed that KSTI was markedly stable and resistant against
However, repetitive

blot analyses.
protease digestion even i vivo, as compared with some other proteins.
intragastric administration of KSTI to mice did not induce serum antibody response against
KSTI, suggesting that digestion-resistance of KSTI was not necessarily correlated to the ability
for oral sensitization. Effect of the digestion-resistance on the ability for provocation of allergic
symptoms remains to be investigated. Soy Protein Research, Japan 1, 75-80, 1998.
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Fig. 1. SDS-PAGE and immunoblot analyses of egg white and SPI digested with simulated gastric fluid. Egg white
(left two panels) and SPI (right two panels) were digested for 30 and 60 sec and analyzed by SDS-PAGE
with CBB staining and by immunoblot with anti-OVA and anti-KSTI antibodies as a probe. The major
proteins in each sample are indicated on the left: OT, ovotransferrin; OA, ovalbumin; LY, lysozyme; 7S
and 25, 7S and 2S globulins; 11S-a and b, 11S globulin acidic and basic subunits. The protein bands
immunostained with anti-OVA and anti-KSTI are shown as an arrowhead.
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Fig. 2. SDS-PAGE (mouse A) and immunoblot analyses (mice A and B) of lysozyme (LY) administered intra-
gastrically to mice. Twenty milligrams of LY were administered intra-gastrically to B10. A mice, and 30 min
later the mice were killed and the stomach (S) and small intestine were excised. The small intestine was cut

into 6 sections (No. 1 to 6 from duodenum to ileum).

The intestinal contents were recovered from each

section and analyzed by SDS-PAGE and immunoblot analysis using rabbit anti-LY antibody.
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Fig. 3. SDS-PAGE (mouse A) and immunoblot analyses (mice A and B) of ovalbumin (OVA) administered intra-
gastrically to mice. Twenty milligrams of OVA were administered intra-gastrically to B10. A mice, and 30
min later the mice were killed and the stomach (S) and small intestine were excised. The small intestine was
cut into 6 sections (No. 1 to 6 from duodenum to ileum). The intestinal contents were recovered from each
section and analyzed by SDS-PAGE and immunoblot analysis using rabbit anti-OVA antibody.
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SDS-PAGE (mouse A) and immunoblot analyses (mice A and B) of Kunitz soybean trypsin inhibitor
(KSTI) administered intra-gastrically to mice. Twenty milligrams of LY were administered intra-gastrically
to B10. A mice, and 30 min later the mice were killed and the stomach (S) and small intestine were excised.
The small intestine was cut into 6 sections (No. 1 to 6 from duodenum to ileum). The intestinal contents
were recovered from each section and analyzed by SDS-PAGE and immunoblot analysis using rabbit anti-
KSTI antibody:.

Fig. 4.
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Fig. 5. Serum antibody (IgG) response of B10.A mice to lysozyme(LY), ovalbumin(OVA) and Kunitz soybean

trypsin inhibitor (KSTI) administered intra-gastrically.
after the last administration (post), blood was collected separately from each mouse.

Before the protein administration (pre) and 7 days
The serum IgG

antibody specific for each protein was analyzed by ELISA using peroxidase-labeled secondary antibody.
Apparent antibody concentration was shown as ELISA value (absorbance at 492 nm). Each point represents

the value for each mouse.
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