Journal of Electrochemistry

Volume 4 | Issue 2

1998-05-28

Molecular Inclusion of Cyclodextrin Polymer and Its Application to
Enzyme Electrodes

Huihuang Wu

Baozhang WU

Recommended Citation

Huihuang Wu, Baozhang WU. Molecular Inclusion of Cyclodextrin Polymer and Its Application to Enzyme
Electrodes|J]. Journal of Electrochemistry, 1998 , 4(2): Article 15.

DOI: 10.61558/2993-074X.2695

Available at: https://jelectrochem.xmu.edu.cn/journal/vol4/iss2/15

This Article is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry.


https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol4
https://jelectrochem.xmu.edu.cn/journal/vol4/iss2
https://jelectrochem.xmu.edu.cn/journal/vol4/iss2/15

4 2 Vol.4 No.2

1998 5 H. ECTROCHEMISTRY May 1998
TTF
[l 7] 1 7 ,1)
[1.2]
2) [3 6]
:3) 7]
Ja- / (GOD/ PCD)

(E.C.1.1.3.4, GOD ,18 500 u/ g) B-D 1,4
Sgma .a- ( CD, 4000) Budapest
, ( GD) Fluka , ( TTF) Aldrich
, 0.05 mol/L

1998 01-03 ; ; (1997)



2 : - 211 -

(pH7.0) ,
1.2
XHD-1 LM-15 ,
.Nicolet 740 FTIR ,Csl

1.3 GOD/ PCD
8]

1) 10ML 2%CD 20ML 0.1 mol/L GO 13pL 0.1 mol/L HC

A. A )
, (PCD)
2) A GoD, 1)
GOD/ PCD , pH 7.0 4
3) A BQ( ) TTF,
A
2
2.1
[9] ,
BQ a- (CD) .BQ
, a- 6 . 1
a 2mmol/L BQ , ¢,
) CD , b d
BQ CD , BQ
nBQ + CD —-BQ-CD (1)
BQ- CD n
[BQ-CD]/[CD] = K[BQ]" (2)
» K 1
BQ , BQ
I/ '10=[BQ]/[BQ]o (3
lo CDh [BQJo
[BQ-CD] =[BQJo(1- I/ 10)/ n (4
[CD] =[CDJo- [BQJo(1-1/ 1)/ n (5)

[CD]o CD : , 3 (4 (), [CD]o [BQJo



- 212 -
(2) , .2 1
[BQ-CD]/[CD] [BQ] . , n=1 , K
2.6x10°L/mol. n 1 , 2 n=2
4 000, 4 BQ
. CD BQ CD , n=1
. Yamada [ a- 1.4 : 11
K 2.1x10°L/mol. 2 K ,
2 2 2
—0.4 0 0.6 [BQJ” / mmol” L
n ;_/'\/_—gﬂ- 0.14 0.18 0.22
E/vV 2 T v v v
d 7
1 . ' ./:_7. E p
5_\7' C ,
C = n=1 i
. . , ,.O' 5 1 g
S A -
—0.4 0 / 0.6 ol X
« EIV 0 ¢ L s . 1
E I 0 0.2 0.4 0.6
a o
= [BQ]/ mmol L !
1 2 mmol/L BQ pH 7.0 2 [BQCD]/[CD]  [BQ]
Fig.2 Reationof [BQCD]/[CD] to [BQ] on the
Fig.1 Cydic voltammogramsof Pt dectrode in phos- badsof Eq(2) with n=1(Slid) and n=2
phate buffer olution (pH 7.0) with 2 mmol/ (dotted)

L BQ, scan rate 50 mV/ s, concentration of
CD(mmol/L) : curve(@) 0, (b)2, (c)4, (d6

2.2 GOD
, COD @ (PCD) :
; 3a , CcD
,PCD 1725cm * , .
@, PCD , . 3b GOD
PCD , 1680 cm ! 3a GOD ( 3c)
,GOD 1600 cm™ ! ( N-H (111 3b .
GOD PCD ,1680 cm™*
_C = N_
2.3 GOD/ PCD

BQ GOD ,



- 213 -
014 | u Ca) 0.09 0.91 2 o)
= 5 ~ _ =
- N =
0.04 | 0.03 | 0.27
1800 15‘4() 12L8() 1800 1540 12L80 1800 1540 12.80
Viem'! Viem! V/cm'!
3 PCD(a) GOD/PCD(b) GOD(c)
Fig.3 IR ectraof PCD(a) ,G0OD/ PCD(b) and GOD(c)
BQ Michedis 3.5 mmol/ L2 GOD BQ
5 10 mmol/ L3, Gob/ PCD : BQ
4  GOD/ PCD 0.1 40.6V BQ
0.44 mmol/L , 1110, M A/ cm? :
GOD/ PCD BQ Michealis . 5
50 mral/ 1. 0.6V ( 18 u GOD) (
) BQ (  Lineweaver-Burk ),
BQ Michedlis 0.3 mmol/L. , 4 BQ
0.44 mmol/L , Michedlis , PCD
BQ
TTF , GOD ,
, 6 TTF GOD/ PCD
, +0.3V ,
2.4 GOD/ PCD
PCD )
) 7 GOD
0.6V , ,
GOD/ PCD )
, . GOD/ PCD 4 , 3
GOD/ PCD




. 214 - 1998
6 -
30 /
T " 1.2 NE
- 47
E 20 <
< 0.8 «
3‘ -
3 —_
= 0.4 .
10 | 2
| | |
0 1 1 L I i A " . N . . . .
0.1 0.3 0.5 0.7 0 20 40 60
E'v CBQ"llmmol' LR 0
4 0. 44 mmol/L BQ G)HD/ PCD 5 50mmol/L 0.6V
GOD/ PCD ( 18 u GOD)
Fg.4 Current reponzsof (2QU/ PCL dectrode to L ineweaver-Burk

ducos in the wlutiovn with 0. 44 mmol/L

BQ
can rate 20 mV/ s,the figures at curvesin
dicating concentration of glucose (mmol/L)

2.0

30
L6
1.2
T
§ 08
<
3
- 10 04
0 ! ; A
0 0.1 0.2 0.3
Elv
6 TTF GOD/ PCD
Fig. 6 Current reponses of TTF GOD/ PCD

dectrode to glucose

san rate 20 mV/s, the figures at
curves indicating concentration of glu-
oo (mmol/L)

Fg.5 Lineveaver-Burk plot of reponse currents of
GOD/ PCD dectrode (containing 18 u GOD)
at 0.6 V to benzoquinone concentrationsin the
lution with 50 mmol/ L glucose

Cs/ mmoi L' !

7 0.6 V ,BQ 0. 44 mmol/L
GOD/ PCD QOD
Fig.7 Dependance of cataytic currents on enzyme loading
of GOD/ PCD dectrodes at 0.6 V in the solution
with 0.44 mmol/L BQ
enzyme loadings: curve(a) 9 u,(b) 18 u,(c) 36 u



2 : - 215 -

Molecular Incluson of Cyclodextrin Polymer and
Its Application to Enzyme Hectrodes

Wu Huihuang WU Baozhang
(Dept. of Chem., State Key Lab. for Phys. Chem. of the Solid Surf aces,
Xiamen Univ., Xiamen, 361005)

Abstract  The induson complexation of a-cyclodextin prepolymer host with benzo-
guinone guest was studied by voltametry. The gpectroscopic measurements show that the polycon-
densation of CD with glutaric diadehyde forms the polymer (PCD) with pending carbonyl , the
latter brings about covalent immobilisation of glucose oxidase (GOD) to polymer chains. Owing to
the incluson complexation of CD , the benzoquinone(BQ) as mediator of GOD can be collected in
the enzyme-containing PCD membrane, resulting in high concentration of BQ in the membrane
while decreasng its amount in lution. TTF was tested to prepare the immobilised enzyme to-
gether with mediator in PCD. The enzyme loading in PCD membrane and the membrane thick-

ness can be controlled eadly , which will facilate to fundmental reshearch of enzyme electrodes.

Key words  Induson complexation, Supermolecular eectrochemistry , Poly (O-cy-
clodextrin) , Nonphyslogica mediators, Enzyme electrodes
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