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Abstract

Genistein is a kind of isoflavone contained in soy. Genistein shows many beneficial effects,
such as antioxidant effect, but it is insoluble in water. In this study, genistein was solubilized in the
phospholipid vesicle, and the maximum solubilization amount of genistein was investigated by
X-ray scattering measurement. In addition, the antioxidant capacity of the solubilized genistein was
evaluated by the ABTS assay.

Two phospholipids, DPPC and DOPC, with different phase states at room temperature were
used for preparing vesicles. At first, genistein was solubilized in the phospholipid vesicles consisting
of DPPC-cholesterol or DOPC-cholesterol binary systems. In both phospholipid vesicles the
solubilization amount of genistein decreases with increasing cholesterol concentration. This result
suggests that the solubilization sites of genistein and cholesterol in the phospholipid bilayer are
probably overlapped with each other. Moreover, the lamellar interval was largely affected by
cholesterol in compared to the little impact of genistein because the later can indirectly affect the
acyl chains. Genistein solubilized in DOPC showed the same degree of antioxidant capacity as that
of vesicle-free genistein system. On the other hand, genistein solubilized in DPPC had lower
antioxidant activity than the former systems. The distinction of antioxidant activity at different
systems probably related to the difference of accessibility of ABTS radical cation to solubilized
genistein through vesicles with different fluidity.

Finally, genistein was solubilized in the DPPC-DOPC-cholesterol ternary vesicle. The
solubilization amount of genistein decreased with increasing cholesterol concentration even in these
ternary vesicles. Moreover, it also decreased with increasing mole fraction of DPPC in the vesicles.
Antioxidant activity of genistein was enhanced by mixing of two kinds of phospholipid, DPPC and
DOPC. The mixed vesicles system with mixed ratio of DPPC : DOPC = 2 : § was found to be the

best solubilizer for genistein as an antioxidant among the investigated systems.
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Table 1 F_XVINVRICRBITIBT =AT A D TEAC, X IIEE =R ZRDENRERT,

Xchot Xpppc =0 Xpppc = 0.2 Xpppc = Xporc Xporc = 0.1 Xporc =0
0 4.73 5.38 5.03 5.30 2.93
0.1 4.62 5.08 4.39 4.60 3.27
0.3 441 4.90 4.60 4.07 (3.62)




APPENDIX
DPPC  : 1,2-dipalmitoyl-sn-glycero-3-phosphocholine

DOPC : 1,2-dioleoyl-sn-glycero-3-phosphocholine

Chol : cholesterol (L AFm—)L)
MLV : multi-lamellar vesicle (=/VTFTATRL T )L)
SUV : small-unilamellar vesicle (AE—/LL=F AT~ 7))

ABTS  :2,2’-azinobis(3- ethylbenzothiazoline-6-sulfonic acid)
SAXS :small-angle X-ray scattering (/N8 X #RHELEL)

WAXS :wide-angle X-ray scattering (JA £ X #rHELEL)
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