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Study on the On-line Evaluation Method for Antioxidants by Capillary
Electrophoresis with Indirect Chemiluminescence Detection
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Abstract A novel method of on-line evaluation of antioxidants by capillary electrophoresis (CE) with in-
direct chemiluminescence (CL) detection was reported. It is based on the CL of luminol suppressed for less-
ened hydroxy radical which is scavenged by antioxidants in base condition. Optimal chemiluminescence
conditions were obtained, and the antioxidant activities of thiourea and ephedrine were evaluated. The 1Cs
values of thiourea and ephedrine were obtained by fitting curves, and the order of antioxidant activity is
ephedrine >thiourea. The result was consistent with that of fluorospectrophotometry. The proposed method
was preliminarily applied to evaluating the antioxidant activity of components of Sophora japonica L.
Keywords capillary electrophoresis; chemiluminescence; antioxidant; evaluation; on-line
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Figure 1 Schematic diagram of CE-CL
1—separation capillary, 2—reaction capillary, 3—reagent capillary
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Figure 2 Relation between chemiluminescence intensity and
H,0, concentration

Condition: CE buffer, 20 mmol*L ' borate containing 2.5 mmolsL ' luminol
and x mmol-L ™! H,0, (pH 8.0); CL reactant, 10 mmol-L ! Na3;PO, containing
0.05 mmolsL ' Cu** (pH=12); running voltage, 15 kV; PMT: —740 V
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GRS RIFELL R AN R 3R, 3B T CuP I 0.05

mmol-L .
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Pl N i AT B BRI RO, BARHE S S
UINEPEH
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PR B TRl A TP 24 BR B 1R R Ay, AR A SR
FIUT WA e o] LA B4 & HH 1) «OH, A luminol &
D62 BN, AR I A, AR s A
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Figure 3 Electropherogram of thiourea and ephedrine by CE-CL
Peak identities: 1. ephedrine, 2. thiourea. Condition: running buffer, 20 mmolsL
borate containing 2.5 mmolsL ! luminol and 10 mmol-L ™" H,0,; electrokinetic

injected: 15 kV for 2 s; other conditions are the same as in Figure 2
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Figure 4 Fitting curves of scavenging effect on *OH vs. con-
centrations of ephedrine and thiourea
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Figure 5 Fluorescence emission spectra of benzoic acid and
products
a—benzoic acid; b—benzoic acid—Cu2+—H202; c—benzoic acid—CuH—HzOz—

ephedrine; d—benzoic acid—Cuﬁ—HzOz—thiourea
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Figure 6 Relation between concentration of benzoic acid and
fluorescent intensity
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Figure 7 Fitting curves of scavenging effect on *OH vs. con-
centrations of ephedrine and thiourea by fluorospectrophotometry
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S B4 40 mmoleL ™", pH 9.0. T 512 k641t
AHUCHE, KM &4 2.5 mmoleL ™" /Y luminol FI
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Figure 8 Electropherogram of extract of Sophora japonica L.
by CE-UV
CE buffer: 40 mmoleL ! borax-2.5mmolsL"' luminol-10 mmolsL ' H,0,, pH
9.0; UV detection, 254 nm, 18 kV, PMT: —510 V, electrokinetic injected: 15
kVfor10s

E/mV
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Figure 9 Electropherogram of extract of Sophora japonica L.
by CE-CL
CE buffer is the same as Figure 8; CL reagent: 0.05 mmolsL ' Cu?", PMT:
—820 V, electrokinetic injected: 17 kV for 5's
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