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ABSTRACT

The novel screening test by photon emission in the presence of 2% HOOH (X), 5 mM gallic acid
(Y, GA) and 2% CHsCHO (Z, MeCHO) indicated that soybean lipoxygenase (LOX) was as Z
rather than Y. Galloyl moiety on C-3 and hydroxyl moity on C-5" of catechin group were
effective on the photon emission of LOX in the XYZ system. [P]=k[X][Y][Z]was observed at
low concentration of fert-butyl hydroperoxide (tert-BuOOH) on the photon emission of LOX in
the XYZ system. It made clear that photon emission of LOX in the XYZ was not caused by
singlet oxygen. Ee (kcal/mol) calculated from emission spectra indicated that the photon
emission should be caused by excited triplet carbonyl via O-O bond dissociation. Although
photon emission of hemoglobin (Hb), superoxide dismutase (SOD) and horseradish peroxidase
(HRP) was observed at some specific hydroperoxide, the photon emission of LOX was
observed at HOOH, fert-BuOOH, methylethylketon hydroperoxide (MEKOOH) and cumene
Indeed, the photon intensity from the oil/GA/LOX system
Soy Protein

hydroperoxide (cumeneOOH).
corresponded with peroxidation of linoleic acid and food oil such as salad oil.
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Fig. 1. Photon emission for hemoglobin (Hb), superoxide
dismutase (SOD), horseradish peroxidase (HRP)
and soybean lipoxigenase in the XYZ system.
Sample : 31 uM Hb, 78 uM SOD, 5.7 uM HRP
and 6.3 u MLOX in 50 mM phosphate
buffer, pH 7.0, each 0.5 mL.

Reagent : X, 2% HOOH ; Y, 5 mM gallic acid
(GA) ; Z, 2% CHiCHO (MeCHO) ; F, 25
mM FeCly, each 0.5 mL.

Detection : CCD camera.
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Fig. 2. Effect of catechin group on the photon emission in
the presence of LOX and HOOH, or tert-BuOOH.
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Fig. 3. Concentration dependence of photon intensity in the tert-BuOOH/GA/LOX and

HOOH/GA/LOX.
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Fig. 4. Spectra of photon emission in the presence of LOX,
GA and X (HOOH, tert-BuOOH, cumeneOOH,
MEKOOH), and Ee (kcal/mol).
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Fig. 5. Effect of reactive oxygen species on

X:5 mMGA

IANF—%EH L7z (Fig 4). BHAXRT Lo ¥—
70)LTE/\7 10% HilF: L 72 5B 2 BT, BOLhRE A
1212% 5 E 22k, Kl (1) AL Cphiex
FVF— Ee ZFTE L7z,
Ee (kcal/mol) = 2.86 x 10%4 -+ (1)

F&I6 ¥ — 2 1 HOOH/GA/MeCHO %, cumeneOOH/GA/
LOX A& B & U tert-BuOOH/GA/LOX & Tl 665 nm i3
THEM L TH Y, HOOH/GA/LOX & & MEKOOH/GA/L

OX 28175 Emax (£ 507nm TH 7. —EIFEEFEIC
& 5L, 643, 702, 762, 1,070, 1,270 nm IZ %6
E—-2 %02 LPEBENTWEL Y, ZO—HIER

FreED»OH7:010, RiLEL () SAMERETH S
Ultra sensitive near-infrared CL detector model CLD-310

THlE L2REER, 1,270 nm 2 BT ATV o R
KBWTHBIES N o7, fEoT, —BEHEMEEH
ROBHETHEVWZ ENFHL 2 E R 2T AL

F—l3VTNORIZBWVTH 485 ~ 61.9 kcal/mol D&
HTHY, L) TALVF=DENC-CRE (BE
AR — AV ¥ — ; 83 kcal/mole), C-H S (ff & B
I F— ;9 keal/mole), O-H#A (& MiE T 4
JUF— ;99 kcal/mole) ZFARTE LW EDURK EN
7z, O-O # & D& HRET 4 )L F — 13 33 keal/mole T
BHY, KAOFET AL F— L) /hS 7, AER
T XYZ AT, O-OFBEORME AL EE D
IANF =2 FFOIENPHLDPE o7,

XYZ RMEERAICH T D LOX D4

IF =), IEIC X - T LOX BESIKIET 555,

XYZ FMEBHE LI BT FEEOMER AL LT

Hb SOD HRP LOX MeCHO

PRO 3, 10 min

non-heme and heme protein

chemiluminescence in the presence of 5 mM GA.

KE/-ABEHE Vol 2(1999)



(Fig.5). & 512X & L THOOH, fert-BuOOH, MEK-
00, cumeneOOH %, Z & LT Hb, SOD, HRP, LOX,
MeCHO %, Y £ LT GA # FhFNH\, CCD A AT
THEEFPEEL, LOXOFEH T A 2oR
(Fig. 5), Hb & HRP TIZ, tert-BuOOH % < 3Dk
FasV+F S FTHEEFBEIN, 2OHTDL
HOOH CTHEZE Td - 7. SOD & MeCHO T %, HOOH
TORREPBRESN. LOXIZINSDZET LI
B, 4O POVt F ¥ FERTTEEHIE
HEN, FOHTY tert-BuOOH THRLIETH o 7-.
LFaRLVG XY FHOBREOBENLLAL L
LOX DD B W LA XYZ BRI BIT A
LOX DIEEHTH B &b h o7z,

)/ —IVESBEMEEDREERICK 2 &

(A) Peroxidation of linoleic acid

6
4
PI

2 pv ~ LH

L
0 4

0 1 2 3 4 5

Time (h)

PI1, photon intensity (1=200 CPS)
PV, peroxide value (1=100 meq/kg)
LH, linoleic hydroperoxide (1=0.2)

(B) Peroxidation of salad oil

50
40 |

30

20 PV(meq/kg)

10 |

PI (X 10 cps)

0

0 1 2 3 4 5 6 7
days
Fig. 6. Comparison of peroxide value and linoleic hydro-

peroxide with photon intensity on the peroxidation
system.
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Fig. 7. Detection of linoleic hydroperoxide by photon
emission in the GA/LOX system.
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