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ABSTRACT

Active oxygen species (X) can cause damage to biomolecules including protein and DNA.
Previously, we have reported that catalytic species (Y) such as flavonoids as natural radical
scavengers exhibited very weak light emission (chemiluminescence, CL) in the presense of X
and receptive species (Z) such as acetaldehyde and DDMP saponin and proposed that the
system of XYZ is a scavenging mechanism for active oxygen species in accordance with the CL
intensity [P]=k [X][Y][Z]; k, photon constant. In this study, soybean lipoxygenase (LOX)
involved in the XYZ system was investigated. It could be concluded that (1) the LOX acted as
Y and Z in the XYZ system when compered with horseradish peroxidase, cytochrome c and
superoxide dismutase acted as typical Z in the system, and that (2) gallic acid had not a
synergistic effect on the SOD activity of the LOX but had the effect on the HO- scavenging,
antioxidant and LOOH scavenging activities of the LOX. Rep. Soy Protein Res. Com., Jpn. 18,
42-48, 1997.
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Fig. 1. Photon intensity of LOX in the presence of active oxygen species, catalytic

species and receptive species.
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(A) MeCHO (1 mM gallic acid, 10 mM MeCHO)

Table 1. Chemiluminescence of LOX from soybean as
receptive species in the presence of active
oxygen species and catalytic species

Photon counts (CPS)
H,0, t-BuOOH

(-) -Catechin 44 184
(-) -Epicatechin 38 138
(-)-Catechin gallate 54 293
(-)-Epicatechin gallate 62 282
(-)-Gallocatechin 62 343
(-)-Epigallocatechin 64 367
(-)-Gallocatechin gallate 109 270
(-)-Epigallocatechin gallate 80 142
Gallic acid 62 107

176 mM H,0, 10 uL and /~-BuOOH 10 xL. were used as
active oxygen species. 5 mM catechin and gallic acid as
catalytic species and 10mg/mL LOX as receptive
species were used for photon emission.

(B) HRP (1 mM gallic acid, 13.9 nM HRP)

Absorbance at 500 nm

control
MeCHO + gallic acid
gallic acid
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control
HRP + gallic acid
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(C) Cytochrome ¢ (0.1 mM gallic acid, 0.4 xg/mL Cyt c)

(D) SOD (0.1 mM gallic acid, 0.02 xg/mL SOD)

Absorbance at 500 nm

Reaction time (hour)

Absorbance at 500 nm

Fig. 2. Effects of gallic acid and receptive species on lipid autoxidation.

44

KELABEHESSE Vol 18(1997)



ma %

LOX (fssReieaFiE

XYZ #EFRAERCBIT S LOX OFENFEEFAN
%7110 mg/mL LOX 10 pL & XkiZ32% H,0,
10 £L, 5mM GA 10 xL, 2% MeCHO 10 uL 8 & U
10% ¢-BuOOH 10 uL D& R F Iz, £ OFER (Fig.
101, 2, 38LU4), GATREHTEZIEZED
FEHTH -7, MeCHO & H,0, TRREMTFENDH
wH&h, +-BuOOH Tix GA 721X MeCHO 7
WIEET 3 FEHERE s R, 2561 XYZ RigDw
TR ERFig 1 D5, 6, T8LU8), H0, 12
BWTRY, ZEAOREMD LOX KEEKZA 5N,
Z DEMESEATEW 2 DS oz, t-BuOOH Tk
GA & MeCHO DEEMRALNRP- T2,

Kz H,0, & +-BuOOH 8133 Z L LT®H LOX K2

1)

(A) Whey (1 mM gallic acid, 1 mg/mL whey)

FIEFTY &£ LTO catechin & gallic acid OFE %
AT, FOFER (Tablel), H,0, WBWTIX (-)-
gallocatechin gallate T b8 <, gallo, gallate #H
TOMOFEERIHEE s Nz, +-BuOOH T (-)-
epigallocatechin T b58<, T (-)-gallocate-
chin, (-)-catechin gallate, (-)-epicatechin gallate,
(-)-gallocatechin gallate DJETH D, GA OFEH
RbYVipote, HBORDIWToHBENLZ TH
% HRP TiXX & LT® H,0, KX L Tk GA OEE
PEHiE<, LOX 13 HRP k0@ TXIZX>TY
DEASOEDELRZ I Ebroiz,
A=N—=FFH A F (0,7), HOHEREICRITTY &
LTh GA OF

XYZ BERLR BT HRP 38R 7 550
ERTOINLT LOX BY  ZOWEEERT I &
WBohol, #ZTESR AV NIy BV THICL
D 0,7, HO* HEEERRIZTY LT GA DEE%:

(B) LOX (5 mM gallic acid, 1 mg/mL LOX)

Absorbance at 500 nm

control
Whey + gallic acid
gallic acid
Whey

Absorbance at 500 nm

control
LOX + galiic acid
432 TSOW gatic acid

Fig. 3. Effects of gallic acid and receptive species on lipid autoxidation.

Table 2. Effects of horseradish peroxidase or lipoxygenase and gallic acid on the
superoxide and hydroxyl radical scavenging activities

0O,~ inhibition (SOD unit/mL)

HO-inhibition (%)

GA 1.0 mM GA
HRP 17.4nM 0.43 1.24* 11.17 32.04
174.0 nM 1.54 2.46* 6.70 97.28
LOX 1.0mg/mL 0.52 0.84*" 7.77 18.35
10.0 mg/mL 2.29 1.98** 33.59 98.16
GA 0.01 mM 0.01
1.0mM 1.41 9.32

The reaction mixture contained HRP or LOX and 0.01(*) or 1.0 mM gallic acid (**).
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Fig. 4. Effects of LOX and gallic acid on linoleic acid.
Column, cosmosil sC;s-AR (5 gm, 4.6 X250 mm) ;
mobile phase, MeCN : H,O : HOAc=6,500 :

3,500 : 3; flow rate, 0.9 mL/min.
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Fig. 5. Effects of LOX and gallic acid on lipid hydroper-
oxide. Lipid hydroperoxide concentration was
measured by ferric thiocyanate method.
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Fig. 6. Possible mechanism for XYZ system during autoxidation of
linoleic acid.
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