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Fig. 1 Scheme of proposed reaction mechanism and the
electrochemical detection on hydrogen peroxide oxi-

dation of aryl boric acid reaction
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Fig. 2 CVs at GCE (a) and AuNPs/GCE (b) in 0.5 mol -L"
H,SO, at the scan rate of 100 mV -s™ (the inset shows
EIS data of GCE (a) and AuNPs/GCE (b) in 5.0 mmol-L"
Fe(CN)s*/Fe(CN),* containing 0.1 mol- L' KCI)
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Fig. 3 CVs at GCE (A) and AuNPs/GCE (B) in 0.1 mol-L"
PBS containing 1.0 mmol -L"' p-hydroxyphenyl-
boronic acid with 0 (dashed line) and 0.1 mmol -L"!
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WA B0, 3SR F T R R R TR 1 )2 i
FEUL S R AZ B AT ; Y AuNPs 37 i H
10 WL B 60 o i B e M A8 25 | R RE 2 i T8 i
L JEE 2% 5 % . R, Sk (] 4% ) AuNPs & 1
H AR LA O RS R R R e e, kR
AuNPs % 2 5 L.
2.4 FHIERF M

K 4A 4& AuNPs/GCE 7£ % 0.1 mmol-L"' H,0,
F11.0 mmol - L X} ¥2 5L 80 i 1) PBS A [a] 49 3
TRYEERR K. AE 10 ~ 300 mV s 55 70 Fl 7Y
XoF 3 DR T 1) B A 3 D g L 9 5 4 1Y) SF AR B
IE L (B 4B) , 1B H B i A2 22 3 i i 19
2.5 pH B

£ % 1.0 mmol - L XJ %2 5 28 0l B2 19 A [7] pH
() PBS 1, AuNPs/GCE % H,0, %A 1k X} 2 J& 2% il
T2 11 S L 7= %o 2 SR By # A e ., I HLBE % pH
0 38 G, HL AR Al UG vl LG K R S R i X 5
SCHRUPHZ I 1 B 2 1A R T HO, EA X 32 308
AR 7= A B 2 o S — B0 TRl X R SR B 1
AL RN S — AT B R R R pH AR
R B AR S, SAAIE RSN A B KA R R
FEIE T ) A AR I FL O B pH BRI R, IS
K2 E, 5 pH MZIER B30 -50.97 mV-pH', 5
REMT R 5 R AR 2592 mV-pH! 423, 7 LA E 1%



551 TE ARG  JE T X R NIy T T A ) <5 299 RO T 6 A A A 2 A 5

I/pA

300 mV-s”

1 1 1 1

-0.4 -0.2 0.0 0.2 0.4 0.6
EINV

AL A - 91 -
B ]
101 y=06137-0.7487% "
R*=0.9997 .
5t - "
-
3 of
~
o
e
5t .
—
oL Y=-09562+0.8012X e
) L.
R=0.9980 .,

2 4 6 8 10 12 14 16 18
vl/Z/( Vs )1/2

4 A. AuNPs/GCE 7% 0.1 mmol-L" H,O, F1 1.0 mmol- L X} ¥ £ 2K 0l #2 i PBS (pH 7.5) " A W] 41 3 T A9 18 FRAR 22 i 2%
(A FIAN 31584 10.30.50.70,100,150,200,250 ,300 mV -s) ; B. 42 Ak i i i 3 5 47 3 57 5 AR I 2 M 6 &R

Fig. 4 A.CVsat AuNPs/GCE in 0.1 mol-L" PBS containing 0.1 mmol-L' H

at different scan rates; B. Relationship of i, vs. v'?
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Fig. 5 Effect of pH on DPVs of AuNPs/GCE in 0.1 mol-L"
PBS containing 0.lmmol -L" H,0, and 1.0 mmol -L"
p-hydroxyphenylboronic acid (the inset shows the

linear relationship between peak potential and pH)
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Fig. 6 DPVs at AuNPs/GCE in 0.1 mol-L"' PBS containing
H,0, of different concentrations and 1.0 mmol -L"
p-hydroxyphenylboronic acid (the inset shows DPVs

at high concentrations in a range of 0~1.0 mmol-L")
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Electrochemical Detection of Hydrogen Peroxide at
AuNPs Modified Electrode Using p-Hydroxyphenylboronic
Acid as a Precursor

WANG Chun-yan"%, LIU Xiao-qiu', QI Ying-xin'
(1. Institute of Food Engineering, Jilin Engineering Normal University, Changchun 130052, China;
2. State Key Laboratory of Electroanalytical Chemisiry, Changchun Institute of Applied Chemistry,
the Chinese Academy of Sciences, Changchun 130022, China)

Abstract: We developed a new method for electrochemical detection of hydrogen peroxide (H,0,) based on boronate oxidation
of p-hydroxyphenylboronic acid. This method using p-aminophenol which is produced from the reaction of H,O, and
p-aminophenylboronic acid as a well electrochemical probe, combined with a gold nanoparticles (AuNPs) modified electrode for an
indirect detection of H,O,. Because of the large surface area and enhanced electrocatalytic behavior by the AuNPs modified elec-
trode, the detection sensitivity was improved. The method could detect H,O, in the concentration range of 1.0 ~ 100 wmol-L" and
0.1 ~ 1.0 mmol-L" in 0.1 mol-L" pH 7.5 PBS containing 1.0 mmol-L" p-hydroxyphenylboronic acid. The low detection limit was
0.5 pmol - L. The proposed method had good selectivity and stability. Moreover, the method was quick, simple and cheap, which

has potential application in real samples analysis.

Key words: p-hydroxyphenylboronic acid; hydrogen peroxide; gold nanoparticles; electrochemical detection
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