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ABSTRACT

It was tried to isolate bile acid-binding peptides from peptic-pancreatic digests of soy
protein. Such peptides were collected by affinity chromatography with glycocholate-linked
Sepharose 4B beads. Both SDS electrophoresis and gel filtration revealed that this fraction was
composed of several peptides ranging in molecular size from 3K to 10K. A major peak
component which had been fractionated by gel filtration, also gave a similar broad band in
SDS-PAGE. For this reason, further purification of these peptides was shelved for the time
being. Alternatively, very hydrophobic components were first separated from proteins which
had partially been purified by repeating isoelectric precipitation at pH 4.6, followed by peptic-
pancreatic digestion in the usual manner. The digest was passed through another glycocholate-
linked Sepharose 4B column. The fraction was desorbed from the column by elution with 0.29
deoxycholate, recovered as a single peak in gel filtration with Bio-Gel P-10 and proved to be
homogeneous by reversed phase HPLC. As a result of amino acid analysis, the molecular
weight of the peptide containing 41 residues turned out to be 4,210. Estimation of the primary
structure and enzymatic or chemical modification in functional aspects are in progress. Rep.
Soy Protein Res. Com., Jpn. 14, 42-48, 1993.
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Fig.1. Correlation between bile acid-binding and its intestinal absorption-

inhibiting capacities of proteolytic products from various food
proteins (right) or with hypocholesterolemic effects of their protein

intakes (left).

The peptic-pancreatic digests were used for this

purpose. The bile acid-bhinding and absorption-inhibiting capacities
were measured by equilibrium dialysis and iz vitro uptake experi-

ment with everted sacs, respectively.

The hypocholesterolemic

effects were evaluated by i vivo experiment with growing rats fed
over a month’s period on these dietary proteins.
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Evidence for bile acid-binding peptides remaining in peptic-pancre-
atic digests of casein, ovalbumin, wheat gluten and SPI.

These

proteolytic products were individually passed through a glyco-
cholate-linked Sepharose 4B column (1¢ X3 cm), which was eluted
with 0.29% deoxycholate after being washed with 1 M NaCl. Eluates
were monitored by UV-absorption measurement.
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Fig.3. SDS-PAG electrophoresis of proteolytic digests of food proteins and

bile acid-binding peptides arisen from SPI.

Electrophoresis was

carried out as usual, and the gel was stained with silver nitrate. A
commercially available marker kit in the molecular weight range of

2,510 to 16,950 was used as a standard reference. Lanes represent the
respective digests of; (1) casein (untreated), (2) ovalbumin (untreat-
ed), (3) gluten (untreated), (4) SPI (untreated), (5) SPI (unabsor-
bed on the glycocholate-immobilized column), and (6) SPI (desor-
bed from the above column by elution with 0.29% DOC).
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Fig. 4. Sephadex G-50 gel filtration of a SPI-digest Fig.5. Validity for temporary replacement of bile

RENABBNRESEHE

absorbed on the glycocholate-immobilized
column. Eluates were fractionated in each 4
mL (column size, 2.5¢ X90 cm). Molecular
weight markers are as follows: STI, soybean
trypsin inhibitor (MW. 21,500); Cyt. C, cyto-
chrome C (MW. 13,000); LBI, lima bean
trypsin inhibitor (MW. 9,000); insulin, from
bovine pancreas (MW. 5,700).

Vol. 14(1993)

acid-binding capacity with surface hydro-
phobicity. Surface hydrophobicity was esti-
mated from the fluorescent intensity (Ex. 365
nm; Em. 480 nm) in the presence of 8 X10~°* M
8-anilino-1-naphthalene sulfonate and 0.05%
(w/v) digest in pH 8 Tris-HCI buffer, which
was obtained as the relative value to that of
0.1 ppm quinine sulfate.
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Fig. 6. Partial purification by ion-exchange chromatography of ‘hydro-

phobic’ proteins occurring in SPIL

Isoelectric precipitation was

several times repeated to remove whey or other albuminous compo-
nents. The globulin fraction was dissolved in 10 mM (pH 8) Tris-
HCI buffer containing 0.15 M NaCl and 0.02% NaNj; and its aliquot
(100 mL) was applied to a DEAE-Sephadex A-50 column (3¢ X35
cm). ‘Active’ fractions were eluted by linear gradient to 0.5 M NaCl,
and then lyophilized after desalinization.
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Fig. 7. Separation of ‘hydrophobic’ proteins by gel filtration with Sephadex
G-75. The freeze-dried sample was dissolved in a small volume of
buffer and its one-third was applied to a Sephadex G-75 column
(3¢ X 94 cm). ‘Active’ fractions were collected, and after desaliniza-
tion, were subjected to affinity chromatography.
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Fig. 8. Homogeneity of a “bile acid-binding peptide” isolated by affinity
chromatography from peptic-pancreatic digest of previously semi-
purified ‘hydrophobic’ proteins. Upper: elution pattern by gel filtra-
tion with Bio-Gel P-10 (column size, 2.6¢ X43 cm; fractionated in
each 3mL). Lower: elution pattern by reversed phase HPLC (Cyq
column, 4.6 X150 mm; acetonitrile, from 0 to 50% (linear gradient);
flow rate, 1.0 mL per min.

Tablel. Amino acid composition of bile acid-binding peptide iso-
lated from proteolytic digest of SPI ‘hydrophobic’ proteins

Amino acid Number Amino acid Number
CysSO;H 0.0 (O Ile 1.7 @
Cm-Cys 0.0 (O Leu 2.7 (3
Asp 4.1 D Tyr 1.3 (D
Thr 0.2 (© Phe 1.2 (O
Ser 1.0 (O GIcN 0.0 (0
Homoser 0.0 (O GalN 0.0 (0)
Glu 8.1 (® Lys 1.7 (@
Pro 2.2 (2 NH, 0.0 (0
Gly 9.1 (O His 1.3 (D
Ala 42 (4 Arg 0.7 (1
1/2 Cys 0.0 (® Trp 0.0 (0
Val 2.1 (@ Total “n
Met 0.0 (O MW =4,210
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