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GASTROINTESTINAL DIGESTION OF SOYBEAN PROTEIN (part 2)
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ABSTRACT

An attempt was made to use the disappearance of soybean 11S globulin antigen as an index
for the analysis of its digestion process iz vivo. At one hour after force-administration of 115
globulin to rats, only 10% of native antigen was detected in the gastrointestinal tract. By
comparison of 11S globulin antigen contents with phenol red, a nonabsorbable marker, almost
11S globulin antigen was disappeared from the stomach. The native 11S globulin antigen free
from denaturation in the stomach, remained its antigen in the ileum without digestion. While,
spontaneous feeding of 11S globulin gave slightly different results. Its 11S antigen contents in
stomach was larger than that of force-feeding. But 11S globulin antigen in small intestine of
spontaneously fed rats was much smaller than that of force-fed rats. From previous findings, the
denaturation of 11S globulin was a rate-limiting step in its digestion process. Thus, it suggested
that the denaturation of 11S globulin in stomach is the most important step for its digestion, and
spontaneous feeding is more intense than force-administration in denaturation of 115 globulin
in stomach. Nutr. Sci. Soy Protein, Jpn 6, 28-31, 1985.
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Table 1. Composition of experimental diet
Ingredient
Soybean 11S globulin 160 mg
Soluble starch (corn) 353 mg
Sucrose 176 mg
Mineral mixture 31 mg
Vitamin mixture? 8 mg
Phenol red solution®
Soybean oil 48 ul

1), 2) Mineral and vitamin mixtures were prepared by
Oriental Yeast Co. Ltd.

3) Diet was filled up to 2ml with distilled water contain-
ing phenol red (saturated) (Experiment 1). Diet was
mixed with water saturated with phenol red (Experi-
ment 2).
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Table 2. Force-administration of soybean 11S globulin
Gastrointestinal 11S antigen Phenol Total
tract contents (A) red (B) A/B protein
(mg) (%) (mg)
30 min
Stomach 0.25+0.11 52.7+4.1 5 42.4+11.5
Small intestine
Upper 1.90%0.80 15.8+3.7 88 20.4+5.6
Middle 2.73+0.52 20.3%2.6 140 30.4+3.6
Lower 0.64+0.29 11.1+3.4 75 26.1£5.0

Values were means+ SE of 4 rats. Phenol red contents were calculated by the method of Schedle
et al. and expressed as % of total amount of detected phenol red. Antigen was detected with

single immunodiffusion method.

— 99



Table 3. Force-administration of soybean 11S globulin

Grastrointestinal 11S antigen Phenol Total
tract contents (A) red (B) A/B protein
(mg) (%) (mg)
60 min
Stomach 0.18+0.07 32.6+8.1 5 33.6+5.1
Small intestine
Upper 0.10£0.07 3.8+2.0 17 8.7+4.3
Middle 1.14%0.37 19.4+3.8 55 22.4+2.3
Lower 2.40%+0.57 31.1+10.3 170 45.7+14.0
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1) Fushiki, T., Yamamoto, N. and Iwali, K. (1985) :
Investigation of digestion and absorption of a
dietary protein by using its antigenicity as an
index : Gastrointestinal digestion of ovalbumin

Table 4. Spontaneous feeding of soybean 11S globulin
Gastrointestinal 11S antigen Phenol Total
‘tract contents (A) red (B) A/B protein
(mg) (%) (mg)
60 min
Stomach 0.35+0.19 5.5+1.7 48 6.4+7.2
Small intestine
Upper ND 9.7£1.5 — 2.2%0.5
Middle ND 15.3+4.8 — 2.7t1.4
Lower ND 69.5+6.2 — 16.2+5.3

Values were means+SE of 4 rats. ND; not detected. Each value was described as the same

expression as Table 2.
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