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Molecular Recognition of Bile Acids by Soy Protein and Modeling of Its Mimetics
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ABSTRACT

Resistant protein has some properties beneficial for health. Soybean resistant
protein was prepared from HMF by a combination of pepsin and pancreatin
digestions (hereinafter, referred to as HMF-RP). HMF-RP was superior to HMF in
bile acid—capturing capacity. As for fecal nitrogen and bile acid excretions, they did
not differ between both groups of rats fed 10% HMF-RP and 20% HMF diets. The
feces were gathered from the rats fed the 10% HMF-RP diet and washed with water,
70% ethanol and 8 M urea. The fecal leavings thus obtained and HMF-RP itself after
acid hydrolysis were quite similar in amino acid composition to each other. This
implies that HMF-RP is scarcely impaired throughout the digestive tract and
excreted, as it is, into the feces. HMF or HMEF-RP was characteristic of masking bile
acids. In this connection, several soy protein products were examined for bile acid-
capturing capacities by equilibrium dialysis. These products were bovine serum
albumin (BSA)>7S-G>HMF>soy flour>11S-G>SPI in order of deoxy cholate-
capturing capacity. Interestingly the capacity of BSA decreased with increasing
concentrations of coexistent fatty acid, while the presence of high concentrations of
fatty acid did not affect those of other soy protein products at all. It was assumed
from this observation that soy protein might have the structural specificity for the
skeleton moiety of steroids. Soy Protein Research, Japan 4, 58-64, 2001.
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Fig. 1. Peptic-pancreatic digestion of HMF and thereby preparation of resistant protein. Digestibility during
in vitro digestion was estimated from the measurement of Kjeldahl nitrogen content in insoluble
fractions at arbitrary intervals. The preparation procedure of resistant protein was outlined in the

insert.
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Fig. 2. A diagram showing equilibrium dialysis. Deoxycholic acid was used as a representative of bile acids,
which was enzymatically determined by the use of a commercially available assay kit (a product of
Wako Pure Chemical). The amount of bile acid bound was obtained from the difference between the
DCA concentrations in room B before and after dialysis.
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Fig. 3. Changes in DCA concentration and its bound/free ratio by addition of HMF or HMF-RP at varied
levels. Various amounts of HMF or HMF-RP ware added to 5 mL of 100 z#M DCA solution (pH 7.4)
and put in a shaker overnight at room temperature, followed by centrifugal separation. The
supernatant was appropriately eluted with pH 7.4 buffer and subjected to measurement of DCA
concentration. The precipitate was washed by a rapid filtration with cold buffer and extracted with
70% ethanol. The extract, after being evaporated, was diluted to a suitable concentration for assay.
The then measured value was taken as net bound DCA
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Days after dietary exchange

Comparison of daily nitrogen and bile acid excretions into the feces of rats fed 10% HMF-RP and 20%
HMF diets. A 20% casein diet to which adult F-344 rats had been accustomed for a while was replaced
by 10% HMF-RP and 20% HMF diets (n=5). The feces were daily collected for 6 days after dietary
exchange and assayed for nitrogen and bile acids as above-mentioned.
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Similarity in amino acid composition between HMF-RP and insoluble feces from rats fed its
containing diet. The feces at a week after dietary exchange were rinsed out in distilled water, 70%

ethanol and 8 M urea prior to acid hydrolysis. The individual amino acids were converted to
phenylisothiocyanate derivatives, which were simultaneously determined by HPLC.
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Fig. 6. Bile acid—-capturing capacities of several soy protein products appreciated by equilibrium dialysis.
Bovine serum albumin is a reference standard (a product of Sigma Chemical). Both 7S-and 11S-
globulins were prepared from soy flour in our laboratory, but compare poorly with BSA in purity.
HMEF, soy flour and SPI were used without further purification.
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Fig. 7. Effects of various concentrations of linoleic acid on the bile acid-capturing capacities of BSA, HMF,
soy flour or SPI. The exprimental conditions were the same as in Fig. 6, except for the presence of

coexistent linoleate.
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