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Reactive Oxygen Scavenging Activity of Soybean by Photon Emission :
Especially Screening Test of Reactive Oxygen Scavenging Components
and Photon Emission Characteristics of Soybean Lipoxygenase
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ABSTRACT

The novel screening test by photon emission in the presence of 2% hydrogen peroxide (X) and
5 mM gallic acid (Y) indicated that a typical Z components was either of iron phosphate ( II)
or (II') insoluble in water and that the spectral maxima were 380, 515, 678 and 777 nm. Also
the test indicated bases of nucleic acid, some compounds of ketone, amide and carbonic acid,
iron chelate and vitamins. Root and root hair of sprouted soybean in the presence of X and Y
emitted photon of spectral maxim 507 nm as Z. Soybean lipoxygenase emitted photon of
spectral maxim 519 nm in the presence of ¢-butyl peroxide and 690 nm in the presence of #-
butyl peroxide and gallic acid. Soy Protein Research, Japan 1, 52-57, 1998.

Key words : photon emission, chemiluminescence, soybean lipoxygenase, reactive oxygen
scavenging activity
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Table 1. X, Y and Z components in the XYZ photon
emission system

X Y z
Oy Gallic acid Acetaldehyde
Hz0- Catechins DDMP saponins
HOe Flavone Heme
ROOH Antocyanin Heme proteins
ROe None heme protein
ROOe Glycation end products
ROOH Soybean fermented foods
NOx Chinese medicine

2% tert-butylOOH (t-BuOOH) % X, 5 mM gallic acid
(GA) # Y BX UF2% CH,CHO (MeCHO) %* Z & L C,
FRENOERERE A REL 7. K1) b o (Kinematica
AG Littay, PT 10-35) % vy, BELHEOKSEE % 54
s L CERBb s L7,
MEFRIHEDORIE
XYZRATHERLETZ 7+ b v OREEFFEILEF ()
HPE1 v L 2 5485 (Model CLA-SP1 or 2) % Hiv»,
ROLHICLTHEEL. TbbREEIVINICXK,
Y &L ZAERER R R EA L, CLIEHREE
WTHEBLZD S, BET L7+ b v 25028 R T
FEE S IR ICCD (195-850 nm) THH L, HE%
fERT L 7.
VIM 71 X Z 12 & BB R DIEH
XYZ R CRAET AR IEEIERF P =2 2 (#R)
? ARGUS-50 ¥ V) — A& v, kXD L 9 12 LTHERK
Bl bbb I VA= VIZX, Y 2wl Z4E
WL B A AL, A A=V Ry 7 A (A
BF 4, Hamamatsu A4178), # X F ~ v F (C2400-
40, ICCD camera C-2400), # A Z 2 hu—jL1=
v b (M314), £ A= 7 a+t v — (C3930-50),
HI—EFFEZY—THRHL, A7 F4 )
% — (Mitsubishi SCT-CP 154) Tife L7-.

Fig. 1. Photon emission of iron phosphate as Z in the XYZ system. a ; 2% H:0: (X), 5 mmol/L gallic acid (Y) and
0.1% HRP(Z:) in PBS: b; X, Y and Z: in water : c; Y and 25 mmol/L FeCl; (Zz) in PBS: d;Y and Z: in
water : e;Yand Zin PBS: f; Y and Z, in water : g; X, Y and supernatant of from F in water: h; X, Y and
precipitation from F in water : 1; X, Y and iron phosphate (II ) in water : j; X, Y and iron phosphate (Il) in
water.
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L NOF LT YA IVERARIE B mRE A
Bz, XYZ RICBWTER L L TRV VEEEER
TARIDEFE LIRS I REF CLIELITESR SN
o, FOEREBEL DT, ZELTORELREDR
\» 0.2% horse radish peroxidase (HRP), X & L T 2%
HOOH, Y & L T5mMGA, F & LT 25 mM FeCl; % H
W, ) VERRER LK TOR N LB LR (Fig
lab), UV YEEREHR COSEI K TOEN L ) iiv o
7. FITRIZEADIZDIZHRP #HWTIZ, X &L T
2% HOOH, Y & L T5mMGA,F & LT 25 mM FeCl, tt.
B 72012, 25 mM FeCls % W TR EZ KA. 20
MR, TRICK L TREB T 2% HOOH, 5mM GA,
25 mM FeCle TH & 0 B HABE S n/: (Fig le).
F72, ADHIZ50mM Y v ERBEETRICK THRE L
72 25m M FeCl, Z 1B & L TAZRER, bThkEiEY
DERDH LN T NS, TOREYE L,

ATHESE LCHEILL7:. o % 2% HOOH & 5
mMGA IZBE LT, VIM I A5 TEEL (Fig 1h),
EMAT L7222, 380, 515, 678, 777 nm B AE R
PRTRFLRRAEAON, ZOWLBYE CESHT
L7258, %3 5022% %% Fe, 37.83% %P, 10.89% %%
C, 1.06% K THY, ooy VEBETHE I L
Bhdrolz, KICREE LT VB (1) & ()
FRBICARNLER Figli, j), WTFhizBwTh
FREDREEHFE SN/, ST T XYZ RISt
X RIEMEESEE, YRR, 24285 BL 3 58mW
RETELLBRLTHLEELLNTER, LaL,
KICARER) VBEEL (D) & () PREZZTHY,
Y27 SERVETHBLI END, Zidte LAMERET
HY, YW H L e ft5htEZ NS, F/220DXYZ
ZOHEISTFEU LRV DRSNS,
TEUMEEERL /- Z A DHE

XYZ RME5ETIE Z dphiiE L L TRIICES L,
GFLOBBLTVWALEOLR W Edbh ozl b
Mo, X & YREERETHV, X bNREIIONT
VIM A A5 THRELR. F0O#EE (Table2), 77 =

Table 2. Pure chemicals as Z in the XYZ system

Base

o4

guanine (x, ++), cytosine (x, +), thymine (x, +), xanthine (x, +), cytidine
(O, ++), arabinocyl cytosine (O, ++), thymidine (O, ++), uridine (O, ++),
xanthosine (x, ++), inosine (O, ++), caffeine (O, +)
Ketone, amide, carbonic acid etc.

urea (O, +), 1, 3-dimethyl urea (Q, +), iminodiacetic acid (O, +), oxamide (x,
+), acetamide (O, +), calcium oxalate (x, ++), iron(II ) (x, ++), ammonium
iron(II) oxalate (x, ++), diethyl malonate (O, +), diethyl methylmalonate (O,
+), malonamide (O, ++), L-(-) -malic acid (O, ++), DL-malic acid (O, ++),
(+) ~ammonium tartrate (O, +), dimethy] succinate (O, +), oxalacetic acid (O,
+), glutaric acid (O, ++), adipic acid (O, +), 3-methyladipic acid (O, +), mucic
acid (%, ++), caffeic acid (O, ++), 3, 4-dimethoxyphenylacetic acid (x, ++),
diethylketone (O, +), dimethyl acetal (O, ++)

Iron complex

Iron(Il) phosphate (x, ++), iron(Il) phosphate (x, ++), iron(Il) citrate
hydride (x, ++), ammonium iron(Ill) citrate, green (O, +), ammonium iron
(IM) citrate, brown (0O, +), iron(1l) oxalate (x, ++), ammonium iron(II)
oxalate (x, ++)

Vitamins

D-panthothenic acid calcium or sodium salt (O, +), vitamin B: hydrochloride
(O, ++), DL-and L-carnitine (vitamin Br) hydrochloride (O, ++), L-carnitine
dihydrochloride (O, +), pyridoxine and pyridoxal (vitamin Bs) hydrochloride
(0, +), orotic acid(vitamin Bus) (x, +), nicotinamide (O, +), creatine (O, +),
creatinine (O, +)

(O or x : soluble or insoluble in water, + < ++ : intensity of photon emission)
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Fig. 2. Screening test for Y and Z of sprouted soybean in the XYZ system.
X ;2% HOOH, 05 mL : Y ; 5m M gallic acid, 0.5 mL : Z; 2% CHsCHO, 0.5 mL : F ; 25 mM FeCl,, 0.5 mL.

XZF XZ XYF XY XF X

HOOH

LOX

Hb

LOX
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Fig 3. Screening test for Y and Z of hemoglobin (Hb) and lipoxygenase (LOX) in the XYZ system.
X ;2% HOOH or 2% ¢-BuOOH, 0.25 mL : Y ; 5 mM gallic acid, 025 mL : Z; 2% CH:CHO, 025 mL : F; 25
mM FeClz, 025 mL : Hb; 0.2%, 0.25 mL : LOX ; 0.7%, 0.25 mL.
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RY PO TEOBBRE LB, X Y, Z
BIXOFEEREZIMZ, VIM 7 X 5 TREEE) % i
L7z, 2R (Fig 2), FIEWMMTIEVWINoFiE
BWTOREFHEBEINL o 72h5, MO TIE XY
ERETREVBE SN, BESBE>KRE>FEOLH
MEEWC 8 <, ZDMKIEEL 507 nm TH 5 BEED 5
BRIBON, T bbb Y EEFTAZELICLD X
YEET D Z RO OIFIEITRYE S, ERTIIBHR

SFELTHESELTWAEZ EASRIBE .

JRxI 5 F—H (LOX) ORIFHE

XYZ AHESHE KA B W THREN 2 Z S Th b NE
oYy Hb) FMEICL, VIMA A 512X % LOX @
BN HE RO L) ICLTHR T4bH 02% Hb
& 0.7% LOX #5BHa & L, 2% HOOH %2\ L 2% t-
BuOOH > X #Z# i, 5mM GA @ Y fZHEHE, 2% MeCHO
D ZIEHERE B & U°25 mM FeCle ) FAZ#E % vy, VIM

1% t-BuOOH
+ 5mM GA
+ 1% LOX

1% t-BuOOH

+ 1% whey

1% t-BuOOH
+ 1% LOX

Fig. 4. Photon spectra of lipoxygenase (LOX) and whey in the presence of 1% #-BuOOH and 5 mM gallic acid.
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HATTERBRTZEELZ. FOKR (Fig 3), Hb
T3 2% HOOH @ X & Y TOARNEHIEE SNz,
LOX T 2% HOOH® X & F, 2% HOOH N X L Y,
2% HOOH ® X & YF, 2% ¢t-BuOOH @ X, 2% ¢-BuOOH
DX LY BLU2% t-BuOOH D X & Z TREIEHBIE
X7, TORERIZH ATHOOH DEFEICZ & LTH
BELTwa%, -BuOOH DXV A %3 FOHEEITIE
5, LOX L IEHLDICRER LI LD ok,
O Hb DMK L, LOX Y WL F & FT5
Z &2 & ) HOOH O EICHES LT 547, -BuOOH
DRV FY FOBEEICRFNEETESTELI L
Hhhol, LPbIOFEFIZZIIMELERZVD, F
CRETALELLBB LAV EDS, ~VFFTF

3

DEETHY, FOFXFTIIVIIVOBHEICEFSL
b OEHESNS. 20 LOX OREKEEIERL

SEOHEBLUFORBICGHTEL LD LHFE
n5.

X & LT1% t-BuOOH, Y & LT5mMGA A,
X+Y+1%L0X, X+Y+ 1% whey BLUFX + 1%
LOX DHEEEEBRTZI1To 72, FOFKER (Fig 4), X
+Y+1%L0X & X+ Y + 1% whey Tl 690 nm |2 F
oA & 519 nm ISR AW K & FO B LR GHE R
WTdH 7295, X+ 1% LOX Tl 519 nm 12 721 R AKE
EPFORNLEEMBTH o7, #oC, 690 nm id
XYZ Z#T, 519 nm i3 XY Z & TENENE L HRhE
BOrLORERTH LI LD hhoTz.

#

XYZUEE RN RISTEMENERE LTHEAENL I PO VIMA A TICL 5 20 ORE R
ATz, FORR, KIIARERY YMETZ & LT 380, 515, 678, 777 nm I[ZHEKERE R TN
BRLNT. SSICRELZRE LR, BBOEERE, 7y, 7IF, #URVEBRE, &+
L— M, Y73 VIS D IWEERARDITAIENTES. VIMA XA FI2L5 YZHEA D
FREEXBERL, KGR LR, BETZ L LT507m CBRERERTELNA LN,
RS BA X 27 F — P ORER 2 R, ~NE/OYy Lid®% Y, -BuOOH & D%
T519nm 12, BEFELED=FET 60 mm IIBAEREERTEALBSET LI EHTEL.
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