55 34 55 3 10 TR IS K24 ( A SR B2 R Vol.34 No.3
202149 H Journal of Hainan Normal University (Natural Science ) Sept.2021

Doi:10.12051/j.issn.1674-4942.2021.03.005

STt A = R R BRI 5

B Ok, X! EmAE,, WEF, 6 B, HEg, TRE 3N BT

(LLEEHEAY HNFS5LIFR, BEOTHEMARE LR CFEALLZE,BEY HHE  571158;
LR ARFE BEBENHEZR,LE 100084)

H B ALK —FEAZERAL, AE TR T, &7 B A B B, Ag/
AgCl ¥ A48 g A o A, VAARER 8 A Bz (ODA) Fo 4R SR = e (OPD) A i JL 69 R Tk 2 2 5 T 4l 3k
At AL B (HRP) %9 7 % . HRP A8 44# 4L H,0, BAL ODA #= OPD, 2L &AL Z M £ R 2 4R 45
A1 F-0.23 VA2-0.50 V(vs.Ag/AgCl) 2 7 A& — A R AR 18 5% M 7 HRP IR B R i 3 K, AF
F ODA-H,0,4k % , M 2 # 8 HRP #956 B 52 5.0x 107~ 1.0 x 107 g/mL, # # FE 4 1.0 x 107 g/mL
(30) . #FF OPD-H,0, 4k % , M & i# & HRP 69 & 427 B2 1.0x 10°~ 1.0 x 107 g/mL, # # IR
1.0 x 10° g/mL (30) .

KRR R WA ARER ) AR AR R R 5 £ kb AR 2ok okt Bk B

FE S ES:0657.1 ERARERD: A N ERS1674-4942(2021)03-0279-06

Detection of Horseradish Peroxidase Based
on a Chip Three—electrode System

SHAO Bo', DANG Wendi', YAN Lijun', SUN Yunxiu', SHI Fan', HUANG Yuhao',
WANG Xiaofeng®, SUN Wei"
(1. Key Laboratory of Functional Materials and Photoelectrochemistry of Haikou , College of Chemistry and
Chemical Engineering , Hainan Normal University , Haikou 571158 ,China;
2. Department of Precision Instruments, Tsinghua University , Bejjing 100084, China)

Abstract: A chip three—electrode system was designed with gold disc electrode as working electrode, gold slice electrode
as auxiliary electrode and Ag/AgCl electrode as reference electrode. A method for the detection of horseradish peroxidase
(HRP) was established by using o—dianiline (ODA) and o—phenylenediamine (OPD) as substrate systems. HRP catalyzed
H,0, to oxidize ODA and OPD, and the oxidation products produced a sensitive reduction peak at —=0.23 V and -0.50 V (vs.
Ag/AgCl) respectively. The peak current increased with the increase of HRP concentration. For ODA-H,0, system, the lin-
ear range of free HRP was 5.0x107 ~ 1.0x107° g/mL with the detection limit as 1.0x107 g/mL (3c). For OPD-H,0, system,
the linear range of free HRP was 1.0x 10~ 1.0x 10 g/mL with the detection limit as 1.0x10” g/mL (30).

Keywords:chip electrode ; o-dianiline ; o—phenylenediamine ; differential pulse voltammetry ; horseradish peroxidase
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Figure 1 Schematic diagram of chip three—electrode system (A) and using chip electrodes (B)
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Figure 2 The CV curves of traditional gold three—electrode system (a) and gold chip
three—electrode system (b) in 0.01 mol/L K;[Fe(CN)4] solution at scan rate of 0.1 V/s
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Figure 3 CV curves of ODA-H,0,~HRP(A)and OPD-H,0,~HRP (B)reaction system in 0.2 mol/L pH
2.0 B-R at scan rate of 0.1 V/s
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Figure 4 CV curves of ODA oxidation products (A)and OPD oxidation products (B) in 0.2
mol/L B—R solution with different pH on the chip electrode at scan rate of 0.1 V/s
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Figure 5 CV curves of ODA oxidation products(A) and OPD oxidation products (B) on the
disk electrode at different scan rates
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Figure 6 DPV curves of the reaction products of ODA (A) and OPD (B) at different concen-
trations of enzyme, inset is relationship between the peak current and enzyme concentration
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