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GASTROINTESTINAL DIGESTION OF SOY BEAN
PROTEIN (PART 1)
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ABSTRACT

Digestion process of soy bean 11S globulin was studied. In order to clear the digestion
process of the 11S globulin specifically, the disappearance of its native antigenicity was
employed as an indication of denaturation and digestion. The prepared antiserum for soy bean
11S globulin recognized the overall protein molecule and did not react with its each subunit.
The antigenic determinants of soy bean 11S globulin were highly sensitive to conformational
change in the protein molecule. None of the 11S globulin molecule which has some part of the
antigenic determinants was detected by double immunodiffusion technique. The gel filtration
of partially heat-denatured 11S globulin indicated that only intact 11S globulin has an
antigenic activity. Thus, heat and acid denaturation destroyed the reactivities of all antigenic
determinants of a 11S globulin at once. The experiments of protease digestion in vitro showed
that native 11S globulin was hardly digested by pepsin at pH 2.7 and pancreatin 1: 25. And
once denatured soybean 11S globulin was rapidly digested by the proteases under the same
conditions. These results suggested that the denaturation of native soy bean 11S globulin was
a rate-limiting step in overall digestion, and the disappearance of its antigen was a useful

indication of the initial process of the digestion.
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Fig. 1 Acid denaturation of soy bean 11S globulin and
some food proteins. One mg per ml of soy bean
11S globulin (A), ovalbumin (H), o-lactalbumin
(@), and bovine serum albumin (BSA, O) were
incubated in 0.025 M sodium acetate-HCI buffer
at 37°C.for 2 hr. Each antigen was determined

by single immunodiffusion.
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Fig. 2 Heat denaturation of the food proteins. Two

mg per ml solutions, soy bean 11S globulin (A),
ovalbumin (M), «-lactalbumin (@) and BSA (O),
at pH 7.2 were maintained at each temperature
for 10 min. Each antigen was determined by
single immunodiffusion.
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Fig. 3 Gel filtration of partially heat-denatured soy bean 11S globulin on a col-

umn of Cellulofine GCL 2000-sf.

A 0.5 ml of the denatured protein solu-

tion was applied to the column (1.7 X 70 cm) in 0.025 M phosphate buffer
containing 0.25 M NaCl (pH 7.2). —O—, absorbance at 280 nm ; —@~, soy

bean 11S globulin antigenicity.
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Fig. 4 Pepsin digestion of food proteins at pH 2.7. Fifty mg of each protein
was incubated with 0.75 mg of pepsin (hog) in 7.5 ml at 37°C. pH was ad-
justed at 2.7 by HCl. Each antigen was determined by single immu-
nodiffusion. Peptides of 10% TCA-soluble fraction were determined
by microbiuret method.
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Fig. 5 Pancreatin digestion of 11S globulin and some food proteins. Fifty mg

of each protein was incubated with 2 mg of pancreatin in 10 ml of phos-
phate buffer containing 0.25 M NaCl (pH 8.0) at 37°C. TCA-soluble pep-
tides and residual antigen determination were same as Fig. 4.
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