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TABLE 1. Standard oxidation-reduction potentials of some
reactions at pH 7, 25°'C

Reaction E,’ (V)

Ru(bpy);** + e -> Ru(bpy)* 0.825"

Dehydroascorbic acid + 2H' + 2e” -> Ascorbic acid 0.058"

Fumaric acid + 2H' + 2e” -> Succinic acid 0.031™

Glutathione + 2H' + 2e
Oxaloacetic acid + 2H' + 2e’
Pyruvic acid + 2H' + 2e”

NAD'™® + H* + 2e” -> NADH
NAPD'™ + H' + 2e” -> NADPH
N, + 4H' + 4e” -> N,H,

2C0, + 2H' + 2e” =-> H,C,0,

-> 2 Reduced form glutathione -0.
-> Malic acid
-> Lactic acid

-0.
-0.

fa. calculated from CV in Ref.
*h

*c
*d: Ref.

*e.
.

7.

[ Ru (bpy), ** — [Ru (bpy), I** + &
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C,0 =+ [Ru (bpy), P —
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(BRI X SWwD)

[ Ru (bpy),J** + CO, —
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(2)

(3)

(4)
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JCETRETH B (VT =7 AR

\pm

IS

5.

calculated from the data in Ref.

(30)

: Nicotinamide adenine dinucleotide
: Nicotinamide adenine dinucleotide phosphate

8.
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Fig. 1. Structural formulae and reactions. 1-III = lumindf; IV = diazaquinone; V = endoperoxide; VIII = diazaquinone derivative
with an oxidized amino group. Processes (a) and (f) are electrolytical oxidation. This diagram was prepared from the information in

refs. 8-13.
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Fig.+ CV of 0.22 and 0.02 mM luminol at a glassy carbon
electrode in phosphate buffer solution (pH 7.4). Scan rate: 20
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solution; (C) blank solution.
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TABLE 2. ECL fluorophors depending on the electrode material and
the applied potential (H,0,)

Electrode: Oxidation Product Oxidation Product
at 0.7 V at 1.2 Vv

Analyte
(Oxidation Analyte
or Fluorophor)

C:
Luminol diazaquinone (IV) IV with oxidized amino
group
(VIII:XII-XV)"
H,0, - 0,7, O, H
Fluorophor IV + H,0, VIII + (0,7, 0;)
Pt:
Luminol diazaquinone (IV) ?
HZOZ 02_11 021 H+ ’>
Fluorophor IV + (0, , 0O,) (2?2 + ?2)

*

See Fig. 1 for compound numbering scheme.

100 } .
100

ECL intensity (arbitrary units)

ECL intensity (arbitrary units)

60 .
50t y
0 o~ 0 . -
1.4 1.0 0.6 0.2 0 650 100 160
E / V vs. Ag/AgCl SOD /units

Fig. 6. Effect of applied potential on ECL intensity at a Fig. 7. Effect of superoxide dismutase on ECL intensity at a
carbon clectrode. 17 uM luminol in phosphate buffer (pH carbon clectrode. 23 pM luminol in phosphate buffer (pH
7.40), flow-rate 0.5 ml min~!, 1.32 nmol hydrogen peroxide. 7.4), flow-rate 0.5 ml min~", 1.32 nmol hydrogen peroxide.

(A) ECL at applied potential of 0.7 V; (BYECL at 1.2 V ata
carbon electrode.
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Fig. 9. Effect of pH on ECL intensity. 17 uM luminol in
phosphate buffer (pH 7.40), flow-rate 0.5 ml/min, applied
poteatial 0.7 V at a carbon electrode, 1.32 nmol hydrogen
peroxide.
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Methyl linoleate hydroperoxide (MLHP) isomers
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Possible MLHP oxidation products
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2H' + R=C-C=C-C=C-R'

Fig.11. Methyl linoleate hydroperoxide (MLHP) isomers and their oxidation products: (A) MLHP; (B) conjugated triene; (C)

oxodicne; (L)) radical.
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Fig.12 (a) CV of 3.78 mM MLHP at a glassy carbon electrode
in phosphate buffer (pH 7.4)-50% AN solution and results of
oxidation at 1.3 V with a large carbon electrode. Oxidation
time: (1) 0; (2) 20; (3) 40; (4) 60 min; (5) residual current. Scan
rate: 20 mV s~ 1. (b) UV absorption change after oxidation of
3,78 mM MLHP at 13 V with a large carbon electrode in
phosphate buffer (pH 7.4)-50% AN solution. Oxidation time:
(1) 0; (2) 20; (3) 40; (4) 60 min.
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(a) Potential (V vs. BCE)
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(b)

Potential (V vs. BCE)

Fig.13. (a) CV of uric acid and ascorbic acid at a glassy carbon
electrode in phosphate buffer (pH 7.4)-30% acetonitrile solu-
tion. Scan rac, 20 m V s~ '. (A) 298 mM uric acid; (B) 3.22
mM ascorbic acid. (b) CV of uric acid and ascorbic acid at a
platinum electrode in phosphate buffer (pH 7.4)-acetonitrile
30% solution. Scan rate, 20 mV s~ . (A) 2.98 mM uric acid;
(B) 3.22 mM ascorbic acid.
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TABLE 3. ECL fluorophors depending on the electrode material and
the applied potential (MLHP)
Electrode: Oxidation Product Oxidation Product
at 0.7 Vv at 1.2 Vv
Analyte
(Oxidation Analyte
or Fluorophor)
C:
Luminol diazaquinone (IV) IV with oxidized amino
group
(VITI:XII-XV)"
MLHP = Conjugated triene,
02" ’ H*
Fluorophor IV + H,0, VIII + O,
Pt
Luminol diazaguinone (IV) ?
MLHP Conjugated triene, ?
o,", H
Fluorophor IV + 0, (2?2 + 7))

* See Fig. 1 for compound numbering scheme.

o TWh, Trpld NIVt F vV ZfiEH )
TAD L) B LA & 7o aqkF (1, 3-Y
THALS55-VAF VLYV MM . DDH) D
AT T, BALPRE LT, Btk (=
FRVAFV RNV, V3 s EHFENR
) I DENT B ABFSEIE. BAEAIONR
DICEMTTp% BRIL 3 AECLA A7z,
Trpi£0.1IMNaOH®', PtEME | T0.78VTER
fbah (Fig.15) . CEM L TIE, 0.4VTEE
ftans, Zofb@afiz, —ETF8LTT
Ohryx147%w, Trp (1) 25T (O)
NDOEALTH o720 —F. DDHIZTERE &
b1.OVETRRIL SN o7z,

MM E b, BRICELE 2 2 WEHIREL
BALNT, TrplBILSNAICELEE
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bo MH ) —DOEPNE — 7 D544nmDFN
e Faxnupt+ F (M) oA ¥ F—IVIR
I2& B, STECLANXY FIVIZ4DDE — 2
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BN ODPDFEFEARY PR LIzEHEY &
—H¥ %,

IV : ZDth

MEDRIEIZ BV TIE, WL o4k
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R=-CH,-C-CO;, s o
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Fig.14. Schematic diagram of tryptophan reactions.
| : tryptophan, lll: hydroperoxide, IV: dioxwtane, andV: acylamideketone.

A ]

0.6 — 0
E/Vvs. Ag/Agcl

Current

10 uA

Fig.15. CV of 8.00 mM tryptophan at a platinum electrode in 0.1M NaOH solu-
tion.
Scan rate: 20 mV/s
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Fig. 16. ECL Spectrum of tryptophan
at a platinum electrode. 0.16 mM
tryptophan and 5.7 mM DDH in
0.05 M NaOH with saturated air.

The applied potential: 0.8 V.
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