Vol 27 Na 5

2006 5 CHEM ICAL JOURNAL OF CH NESE UN M ERSITIES 839 844
( , 130012)
I-t
0657. 1 A 0251-0790 (2006) 05-0839-06
Clask ™ 1962 Updike ' 1967
(31
, (4] [s] / (6] (7] ,
(8]
; 9]
[10]
) I-t
1
11
(EC 1. 1. 3. 4, from agergillus niger, 100 Units/mg, GOXx) Amersco ,
(PEI, M,, =50 000) A ldrich
24 h ,
IF-S66V
: 2005-05-21
“ ( : G2000078102) ( : 20175007) (

: 20020183007)
(1944 ) , , . Email: sunchg@jlu edu cn



840 Vol 27
CH I 660A ( ), (CH101, ¢ =2 mm)

, , Ag/ACI( KCI) ) 5 mmol/L
Ks [Fe(ON)¢ ] /K, [Fe(CN)g] ( 11) , E =0.17V 0.1
100 000 Hz, 10 mv.

(25 +1) ) , 20 min ,
12
[11 13] , 20 mmol /L GOx(
5mL, 0.1 mol/L , pH =6.82) , 0
30 mg , 1h 25 6.974 L
30 min , ,
13
Q@Ox : 1.0, 0.3 0.05um ALO; ,
3, ;
10 mmol/L , 2h , ,
(1D,-Q0x) ,1h , ,
2
21 GOx
, D, -Ax ,
D, -Ax , Qx )
. Qx ( QOx )

(®Ox ), 0, -&x ,

O, -Gx , (€0)'¢
) , Q0x ,
. QOx
QOx , QOx
, 6 QOx D, -Ax
6 h . , 0, -Ax
, 6 @Ox 34U A,
D, -Q0x 6 h 1. 8U A. ,
, QOx
[14]
PEI(1.5mg/mL) Cak
, QOx Cak,
C=N (1541an’"), @x 1665 an’*
. QOx
1 QOx ;
QOx , . 1 a 5 mmol/L
Ks[Fe(CN)g ] /K, [Fe(ON)s ] ( 11) ;



Na 5

, [Fe(ON), 1" "™

QOx

[Fe(ON)s 1"

22 GOx
(€ O)'¢
2(A) 6

pH =6. 82)

(B + E) /2] 0.22V (vs Ag/ACI),

QOx

5 100mV /s

0.2

0.3

- 841
12 000
10 000
8 000
E 6 000
)
1,2, 3 4 4000
2 000
) 0 1 1 1 1 1 1 1
' 0 5000 10000 15000 20000 25000 30 000
L] Z’/\Q
’ Fig 1 Electrocham ical m pedance sectra for the cystam ne
) modified gold electrode with different numbers of
GOx n 5mmol/L K;[ Fe(CN)g] /K, [ Fe(CN)g]
(molar ratio is1 1) solution
Q@Dx a BareAu; h onelayer; ¢ o layers d three layers
e four layers
0. 25 mmol/L (0. 1 mol/L,
2(A) , 0 0.5V )
100mV /s - 0.06 V. E[E =
Fc" /Fc
[ 2B)],
2.0 ®) . *
Lof «
< 0.0
~ L]
~ 3
—1.0} S .,
1 Il _2.0 1 1 1 1 |.
0.4 0.5 2 4 6 8 10
o2

Fig 2 Cyclic voltammogram s of six GO x layer smodified gold electrode n 0.1 mol/L phoshate
buffer solution at different scan rateq pH =6.82) (A) and the relationship of anodic and
cathodic peak currentsvs the square root of san rate( B)

Scan rates/ (mV - s™1): 5, 10, 20, 30, 40, 50, 60, 80, 100 (fram inside © outside).

Ferrocenemethanol (0. 25 mmol/L) was used as a diffusional electron-transferring mediator
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Fig 3 Cyclic voltammogram s of themodified electrodes n 20 mmol/L glucose-0. 25 mmol/L ferrocene-
methanol( A) and the cyclic voltammogram s of the electrodesmodified with nativeeGOx n 20
mmol/L glucose-0. 25 mmol/L ferrocenaemethanol detected once each hour( B)
Conditions 0.1 mol/L phosphate buffer olution (pH =6.82) under N,; scan rate 10 mV /s Layer number: a O
h1 c3d5e¢eT
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Table1l The coverage of active enzyme for different numbersof GOx multilayers
calculated fram the cyclic voltamm etr ic data®
L ayer number 0 1 3 5 7
102 r2; / (mol- an"2) 0 1.3+0.1 1.9+0.1 2.5+0.1 3.1+0.1
10" T2/ (mol- an”?) — 1.3 0.6 0.6 0.6

a Plateau currents were measured by subtracting the glucose-free woltanmograms fram the mediated (20 mmol/L glucose in slution)
wltanmograns h Values are the average of triplicate examinations ¢ A ctive enzyme coverage of each layer calculated from the regective values
of et
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Fig 5 Steady-state regponse of the electrode with 8 layer sof GO x(A) and the calibration curve of the snsor asa
function of glucose concentration( B)
Addition of 100 L glucose(1 mol/L) into the 10 mL of the stirred 0. 1 mol/L phosphate buffer solution (pH =6. 82, containing
0. 25 mmol/L ferrocenemethanol). Applied potential: 0.28V vs Ag/ACl
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QOx , QOx < 5.3%,
(€ 0)74 3. 4%. QOx 20 mmol /L
( 0. 25 mmol /L ) 50 . -4
30 d, 3d , 5%.
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Ordered M ultilayer Fim Electrode Contaning Glucose Oxidase
Basd on L ayer-by-layer Self-reaction

2N Ying-Ying, ZHAO Shuang, YANGW eiW ei, SJN Chang-Qing’
(College of Chemistry, Jilin University, Changchun 130012, China)

Abstract Highly stable glucose oxidase (G0x) multilayer fimswere fabricated on cystamine modified gold
electrode aurfaces by layer-by-layer self-reaction of periodate-oxidized glucose oxidase The fabricated process
was followved by electrochenical mpedance ectroscopy. The experimental reaults showed that the film was
homogeneous and fomed in an ordered manner The gold electrode modified with the GOx multilayers shoved
excellent electrocatalytical repponse to the oxidation of glucosewhen ferrocenamethanol was used as an artificial
redox mediatr From the analysisof wltammetric signal, the coverage of active enzyme on the electrode sur-
face was estimated, which had a linear relationship with the number of GOx besides the first layer This sug
gested that the analytical perfomance such as snsitivity, detection Imit, and © on, was tunable by control-
ling the number of the fabricated GQOx layer In addition, the biosensor exhibited a good reproducibility and
stability.

Keywords Glucos oxidass;, Biosenor, Layer-by-layer slf-reaction; Ordered multilayer film; Electrocataly-
sis
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