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Electrochemical Detection of Hydrogen Peroxide based on Viologen Monolayers
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(Won-Suk Choi « Dong-Yun Lee - Sang-Hyun Park - Jae-Chul Park + Young—-Soo Kwon)

Abstract - In this paper, we fabricated a biosensor for detecting hydrogen peroxide and investigated the sensing
property. We prepared a viologen and hemoglobin modified gold electrode using self-assembly and layer by layer method.
The electrochemical property of the viologen derivative was characterized in 0.1 M NaClQ, electrolyte solution by cyclic
voltammetry. The modified electrode showed reversible electrochemical properties and high stability. From the results, the
viologen can act as a charge transfer mediator for access to the electrode surface. The catalytic characteristics of the
designed sensor proved that hemoglobin has been kept in its natural structure and can retain its biological activity. The
designed biosensor showed a fast amperometric response, excellent linearity and low detection limit. In addition, it had

high sensitivity, good reproducibility and stability.

Key Words :

H

lo 4w
=

Hor

- O}N
Hu
o

o0
I,
o,
to
[‘i‘,
>
ra
-
N

R
it
2
Ql’,
b
)
ot
i)

1

IS
o2

> &

i
o
oX.
o
e
>

N =
o
il

oM

ot

Mo ool f2 oo 3O
A rlo
ol

)

a
= K
L

Lol AR
| Sharsgaol o
94 wE ¢
Atk 23

P REEER

N oox o) (2 1o
ot 2
lo
i
E

B

Wl do O Jo bt fe n2 ot rf
3

T EAAR FgER O HEEAE ERLER HE - LBEL
E-mail : yskwon@dau.ac kr

* IFE & R REARE U8R #iuE

*» F & B Hogp kS ERTEH HLHRE

= [F & B @ RoiKE BER ELHEE

§ F® B KEEFIAE EHERS %E - TEEL
B HY - 20084 8H 14H
BARSET : 20084 9H 1R

2006

Hydrogen peroxide, Viologen, Hemoglobin, Cyclic voltammetry, Detection limit

=
o]
-

sicA pl
of
fo
o

o o2 fr
e o
%
o
oz
£
2
o
fr

b
lo

2
ofy
to
2L
o
S

a
j{é ‘

o4
2
Lo
N Y
B
o
o

32
o 10

A
ox
ok
i
— 0

o o
q
=}
o
o

2 93

o f opy
)
o
o
N
N
2
ity
v
o

EELEIREEEE
F2 dTdEd 549
1 5o ol wol

ISR

ki

W o

Ul

sl #Atsl
AARAG wiAAE wel &
Viologen &2} nlo]lo 29 3}el razdl &
o] &3} Azt on, Axd A& MMz
ste] Hatslsa A2 S8V E A

gy, WA 272 EY(Self-Assembly)d] 2] 30
Viologen F=HE ¢+AAETAY F AF nAHIAIH o,

A7 $AWEA 549 [6)

£

e o b

[e]
q3e

(electrochemical quartz

crystal micro- balance, EQCM)2 o] &3le] Az}dd oy
ARz BES ZAEAY =, AFA d5 Yo =
=24 x5 <A

st AAZ ARF A, AN A
7z

4924 5 TAsgh

271 2



2. de

ogr

upey
A 1}713:%01 7besti datde oA =A<
%

231 93T Viologen FEA(VCSHIE AMgstd o
o, ER R 51% 1o el Ao

N©_@+

a7l 1 Viologen (VCeSH) A2 EXFZE.
Fig. 1 The molecular structure of viologen derivative.
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Fig. 4 Charge Transfer property using EQCM response.
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Fig. 6 Response property of the sensor by pH effect.
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