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Novel Hypocholesterolemic Oligopeptides Derived from Soybean
Satoshi NAGAOKA”

Faculty of Applied Biological Sciences, Gifu University, Gifu 501-1193

ABSTRACT

This experiment was designed to identify oligopeptides which have
hypocholesterolemic activity from soybean 3 -conglycinina 'subunit. At first, in vitro
screening related to the micellar solubility of cholesterol, we found that tryptic
hydrolysates of soybean [ -conglycinin a 'subunit, ESEGSESQR, ESEEEEEDQDED
or EEEEE derived from soybean -conglycinin o 'subunit exhibited a significant
decrease in micellar solubility of cholesterol compared to control. Secondly, we
evaluated the elJects of ESEGSESQR, ESEEEEEDQDED or EEEEE on taurocholate
binding capacity in vitro. Taurocholate binding capacity tended to increase with
their peptides. In caco-2 cells, ESEGSESQR treatment significantly decreased an
intracellular cholesterol level accompanying a significant increase in the intestinal
cholesterol e(Jux to the apical side. Furthermore, we tried to clarify the molecular
mechanism of the decrease in micellar solubility of cholesterol by VAWWMY
(soystatin) by physicochemical studies. The micellar paticle size of taurocholate was
almost 5 d. nm. VAWWNMY containing taurocholate micellar particle size was 200
d. nmO 1,000 d. nm. We found for the first time that VAWWMY (plus charge) binds
with taurocholate (minus charge) mediated by an electronic molecular interaction
accompanying the changes in the micellar particle size of taurocholate. Soy Protein
Research, Japan 17, 110-115, 2014.
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Fig. 1. Effects of B -conglycinin a' subunit and its
tryptic hydrolysates on cholesterol micellar
solubility in vitro. CTH (casein tryptic
hydrolysate, 10 mg/mL), a ' @ -conglycinine
o' subunit), a' trypsin hydrolysate 6 h @
-conglycinine a' subunit 6 h digested tryptic
hydrolysate, 10 mg/mL),a ' trypsin hydrolysate
24 h @ -conglycinine a' subunit 24 h digested
tryptic hydrolysate, 10 mg/mL), Each value is
expressed as means + SEM (n=4). Means with
different superscript letters are significantly
dillerent (p<0.05) by Tukey's test.
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Fig. 2. EDects of CTH, ESEEEEDEDQE, ESEGSESQR
or EEEEE on cholesterol micellar solubility
in vitro. CTH (casein tryptic hydrolysate,
5 mg/mL), ESEEEEDEDQE (5 mg/mL),
ESEGSESQR (5 mg/mL) or EEEEE (5 mg/
mL), Each value is expressed as means *
SEM (n=4). Means with different superscript
letters are significantly different (p<0.05) by
Tukey's test.

EEEEE CHOLESTYLAMINE

. EQects of CTH, ESEEEEDEDQE, ESEGSESQR or EEEEE on taurocholate binding capacity in vitro.

CTH (casein tryptic hydrolysate, 5 mg/mL), ESEEEEDEDQE (5 mg/mL), ESEGSESQR (5mg/mL) or

EEEEE (5 mg/mL), Each value is expressed as means + SEM (n

=4). Means with dillerent superscript

letters are significantly dilerent (p <0.05) by Tukey's test.
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Fig. 4A. Effects of ESEGSESQR on intestinal
cholesterol efflux to apical side in
differentiated Cac-2-cells. C (vehicle) O,
ESEGSESQR (5 mM) A
1. The data are Means+ SEM of 6 wells.

2. Statistical significance compared with 12C,
24C group respectively by Student's t-test.
(** p<0.001)
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Fig. 4B. Effects of ESEGSESQR on intracellular
cholesterol side in dilJerentiated Cac-2-cells.
C (vehicle) O, ESEGSESQR (5 mM) a
1. The data are Meanst SEM of 6 wells.
2. Statistical significance compared with 12C,
24C group respectively by Student's t-test.
(** p<0.001)
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Fig. 4C. Effects of ESEGSESQR on intestinal
cholesterol efflux to basolateral side in
differentiated Cac-2-cells. C (vehicle) O,
ESEGSESQR (5 mM) A
1. The data are Means+ SEM of 6 wells.
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