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With the proliferation of aging society and concomitant increase of medical expenses, the
government has promoted the enlightenment activity for the nation's health and disease
prevention. Thus the interest toward self-medication increases among many Japanese people, and
the functional foods which are claimed to have the antioxidant action attract attention for the
purpose of disease prevention. Therefore, the establishment of the unified evaluation method to
compare these antioxidant activity based on scientific grounds is needed for the appropriate use of
these foods. In order to approach the issue, we have developed the measurement method of
antioxidative activity in liposome, which afford the similar reaction conditions to those in
biomembranes. The liposome of L-a-Phosphatidylcholine dioleoyl (DOPC) was prepared in the
presence of DPPP (Diphenyl-1-pyrenylphosphine), which selectively reacts with lipid peroxide
formed in the lipid bilayer. The lipid peroxide was produced in the presence of oxidizer
(peroxynitrite), and DPPP oxide thus formed was used as a fluorescent probe. The inhibition ability
of lipid peroxidation was evaluated by assaying the production of DPPP oxide in the presence of
an antioxidant (a-Tocopherol;a-Toc,a-Tocotrienol; T3) in liposomal solution. The concentration of
antioxidant was measured at the same time using liquid chromatography with the tandem mass
spectrometer (LC-MS/MS). Since DPPP incorporated in liposome and lipid peroxide were found to
react stoichiometrically to give DPPP oxide, the amount of lipid peroxide thus formed was able to
be measured by assaying formed DPPP oxide.

In a previous study, we carried out the simultaneous determination of the concentrations of
antioxidants (a-Toc, T3, epicatechin, resveratrol), DPPP, and DPPP oxide using ultra high
performance liquid chromatography with fluorescent detector (UHPLC-FLD), and achieved the
evaluation of the inhibition activity of the antioxidants against the lipid peroxidation. It was found
that the affinity of the antioxidant to lipid bilayers affected its activity. Furthermore, we succeeded in
analyzing antioxidant, DPPP, and DPPP oxide at the same time using LC-MS/MS, with high
sensitivity of ng/mL order. When a-Toc or T3 was added in the liposome, the antioxidative activity
was confirmed. When these two antioxidants added in the reaction, however, no additive effect




was observed.

By using LC-MS/MS for analysis, the derivatization of the test materials with no UV absorption and
the fluorescence was not necessary, and the application of the method for a wide range of
antioxidants was enabled. We think this technique to be useful as the evaluation method of the
antioxidant in the biomimetic environment.
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Establishment of evaluation method of a new antioxidant activity assay using liposomal membrane system and its application.
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With the proliferation of aging society and concomitant increase of medical expenses, the government has promoted the
enlightenment activity for the nation’ s health and disease prevention. Thus the interest toward self-medication increases among
many Japanese people, and the functional foods which are claimed to have the antioxidant action attract attention for the purpose of
disease prevention. Therefore, the establishment of the unified evaluation method to compare these antioxidant activity based on
scientific grounds is needed for the appropriate use of these foods. In order to approach the issue, we have developed the
measurement method of antioxidative activity in liposome, which afford the similar reaction conditions to those in biomembranes. The
liposome of L— & —Phosphatidylcholine dioleoyl (DOPC) was prepared in the presence of DPPP (Diphenyl-1-pyrenylphosphine), which
selectively reacts with lipid peroxide formed in the lipid bilayer. The lipid peroxide was produced in the presence of oxidizer
(peroxynitrite), and DPPP oxide thus formed was used as a fluorescent probe. The inhibition ability of lipid peroxidation was evaluated
by assaying the production of DPPP oxide in the presence of an antioxidant (& —Tocopherol; & —Toc, & —Tocotrienol; T3) in liposomal
solution. The concentration of antioxidant was measured at the same time using liquid chromatography with the tandem mass
spectrometer (LC-MS/MS). Since DPPP incorporated in liposome and lipid peroxide were found to react stoichiometrically to give
DPPP oxide, the amount of lipid peroxide thus formed was able to be measured by assaying formed DPPP oxide.

In a previous study, we carried out the simultaneous determination of the concentrations of antioxidants (& —Toc, T3, epicatechin,
resveratrol), DPPP, and DPPP oxide using ultra high performance liquid chromatography with fluorescent detector (UHPLC-FLD), and
achieved the evaluation of the inhibition activity of the antioxidants against the lipid peroxidation. It was found that the affinity of the
antioxidant to lipid bilayers affected its activity. Furthermore, we succeeded in analyzing antioxidant, DPPP, and DPPP oxide at the
same time using LC-MS/MS, with high sensitivity of ng/mL order. When & -Toc or T3 was added in the liposome, the antioxidative
activity was confirmed. When these two antioxidants added in the reaction, however, no additive effect was observed.

By using LC-MS/MS for analysis, the derivatization of the test materials with no UV absorption and the fluorescence was not
necessary, and the application of the method for a wide range of antioxidants was enabled. We think this technique to be useful as the
evaluation method of the antioxidant in the biomimetic environment.
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