28 4

( ) Vol. 28 No.4
2007 10 Journal of Huaqgiao University ( Natural Science) Oct. 2007
1000-5013(2007) 04 0414 04
T 35, ek, x| R
( 362021)
: Au- S , L- (L-Cys), ,
Cu* / I=Cys/ Au > -
> L~ ) I~
, s L~ (L-Try)
; ; 3 I
TP212.3; 0657.1; Q 517 A
[1-2]
te (Self-A ssembled M onolayers, SAMs)
, Langmuir-Blodgett( LB) ,
Lo Au- S
, L- , L-Cys/Au Cu”  L- t
Cu’* /L-Cys/ Au L- , ,
1
1.1
CHT 660B ( ), (= 2 mm,
), ( ); M illi-Q ( M illipore )
L= ( ) , L= (
) ( ).
1.2
1.2.1 2 HRan L 1.0,0.3,0.05 Pm  AlLOs ,
5 min. . 1.0 mol* L™
, (- 0.5~ +1.5V)
1.2.2 B B3 B 4aY # & , pH=11 0.0l mol* L'
L- 3 h, L- L—Cys/ Au. L—Cys/ Au
N2 , pH= 6 0.001 mol* L'' Cu™ 1 h, Cu® /L-Cys/ Au
200701 28
(1982), |, s ; : (1963), |,
, Email: liumy@ hqu. edu. cn.
(20575023) ; (200610021) ;

(D0410019)



4 , 415
NH,
L-Try, i S—CHCH-C00" _
1 Au| +SH-ClI5 cn—coou—> +Cu
S—CH5CH-C00"
2
HN=Gl t-on
2.1 pH=6 S—C - pH= 8~9 ()
" " B fusenrn cp + S—CHy cu N
2.1.1 L-Cys/Au #9485 ke (@ LTy e lc oY
0.0l mol* L™" - HN — CH—CH,
, L=
1 SAMs L-Try
Au Au= 3 Fig.1 The establishment mechanism of
’ 3h SAMs and recognition for L-Try
.L- - NH2
- COOH , 5.7, L- pH 11. L-Cys/ Au
., 0.5mol* L™ KOH , 2000
2 . , [-Cys/ Au -0.77V 150}
(VS. Ag/ AgCL ) , L-Cys/AuHi %
< 100
S
(1.0 mmol* L™ ' Ks[Fe(CN)s]+ S0} B4
1.0 mmol * L~ ' Ku[Fe( CN)o]+ 1.0 mol* L' KCI) , ol =
L-Cys/ Au
, Zview [12] 0002 04 06 08 10 12 4
0= 1- R/ R R: UN
, Ra  L~Cys/ Au . L- N 2 i [
e 91. 84q, 1g. yclc vo lammogramso
¢ different electrodes
L-Cys/ Au
2.1.2 Cu” /L-Cys/Au Bt 4% Cu” \ - NH: - COO
L-Cys/Au  0.00l mol* L', pH= 6 Cu” 1h,
Cu™ /L-Cys/ Au :
2.1.3 Cu™/L-Cys/Au &3} L-& R BRAY7A  L- ,
, - NH: - COO , .Cu” /L-Cys/Au ,
61
(1) L- pH .pH 8~ 10 I- 5t o .
Cu’" Ll L- pH -4t L
8~ 9.(2) pH 8~9 0.01 & 4 Lantila”
mol* L' - ) ) 2 .':u."‘.:' )
ot artnget e 05h
s 3 3 s ot + 1.0h
! /1 1V ~ 15h
, , - u - +20h
Cys/ Au , [Fe(CN)s]* /" ° N g
.Cu™ /L-Cys/Au L- 1.5h
3 L-Try
2.2
Fig. 3 Nyqnist plots of Cu?*/[-Cys/ Au
’ electrode acting with =T ry solution
> 0~+ 0.5V ’ 100 in different time
mV s ', 4 4 )

[ Fe( CN)6]47/37



416 ( ) 2007

4(b) ) )
10 ! e 101 4 Au .
2. L-Cys/Au 2. L-Cys/Au | .
3. Cu?'/L-Cys/Au -8 3. Cu/L-Cys/Au .
5 4. L-Try/Cu®"/L-Cys/Au 4. L-Try/Cu”'/L-Cys/Au . .
G -6 . 4 .
é‘ 0 § . " v " -t '.. '
-4 .“':.----F::l?'
s N e
-2 .-.:llllllllll.....
-10 Oi‘
0.1 0.2 0.3 0.4 0.5 0 2 4 6 8 10
Unv ZkQ
(a) (b)
4
Fig.4 Electrochemical characteristic of different electrodes
; , Warburg s
2.3
Cu™ /L-Cys/ Au L-Try/ Cu™ / I-Cys/ Au ,
, , Cu” / L-Cys/ Au
L-Try/Cu’™ / L-Cys/ Au lh ,
2.4 L-
Cu” / L-Cys/ Au pH= 8~ 9 L- 1 h,
L- I- (0) , 5 .5
L- 10,5,1,0.5,0.1,0.05,0.01, 0.005, 0. 001 Bmol * L™ ". 5
, L- , . , Cu® /L-Cys/ Au
L- , , L- .5
L- - lgcC R . Cu™/L-Cys/Au
pH= 8~ 9, 1.0 Umol* L' L- L- L- L- 1.5h
, , , 6 . 6
Rs . 6 , L- ,Cu™ /L~Cys/ Au
-10 6
. 20
-5 o L-HER ae
« L-FRN R _4.'
-4 o L% "A'.'o
o o L- (050 o
= € 3 R L
: 5 oot ngertt
2 ,“.-"“f:f““ 08
:.:;A‘ o 04
pad 5:0.4
1 02
U ey
0
0 2 4 6 8
ZkQ Z/kQ
5 Cu* /I-Cys/ Au 6
I-
Fig.5 Nyquist plots of Cu®* / I-Cys/ Au electrode acting Fig.6 Nyquist plots of Cu’* / I-Cys/Au
with L-Try solution of different concentration electrode acting with different amino acid

L—-



4 , 417

te Au- S Cu™* , Cu™/ L-Cys/ Au . L-

[1] , . L- [J]. ,2000,11(2):14F+145.

[2] , . [J]]. : ,2001,5( 1) : 4144

[3] , , , [1. , 1999, 17(2): 158
161.

[4] , . - [J]. ,2002,20( 1) : 52-55.

[ 5] ) , s [J]. ,2003, 13
(7): 874-879.

[ 6] . , . [J]. , 2000, 16(3): 253-258.

[7] YANG W, GOODING JJ, HIBBERT D B. Characterisation of gold electrodes modified with selfFassembled mono
layers of L-cysteine for the adsorptive stripping analysis of copper[ J]. J Electroanal Chem, 2001, 516:10-16

[8] SUN Xiang-ying, LIU Bin, WENG Werrting, et al. A novel fluorometric detection of Cu® based on self-assembled
bilayers[ J] . T alanta, 2004, (62): 35-40.

[9] SUN Xiang-ying, LIU Bin, JIANG Yumrbao, et al. An extremely sensitive monoboronic acid based fluorescent sen-
sor for glucose[J]. Analytical Chimica Acta, 2004, 515:285-290.

[ 10] , . [1. , 2005, 26:1036-1034.

[11] , . Cu™ [J]. : , 2005, 26(3): 255258.
[12] MICHALKE A, JANSHOFF A, STEINEM C, et al. Quantification of the interaction between charged guest
mole cules and chemisorbed monothiolated B-cy clodex trins[ J]. Analytical Chemistry, 1999, 71:2528-2533.

[ 13] , . [J]. : , 1999, 14(3): 344

346.
[ 14] LI Chemrzhong, LIU Yali, JOHN H T. Impedance sensing of DNA binding drugs using gold substrates modified
with gold nanoparticles| J]. Analytical Chemistry, 2005, 77:478-485.

A Novel L-Tryptophan Sensor Based on Electrochemical Impedance
HE Yan-fang, SUN Xiang-ying, LIU Bin

(College of Material Science and Engineering, Huaqiao University, Quanzhou 362021, China)

Abstract:  With the help of chemical bonding of Au- S, [L-cysteiney (L-Cys) was assembled onto the gold surface to
form I~Cys/ Au self-assembled monolayer. Taking advantage of coordinate action of Cu** with L~ cysteine, the Cu®* /L~
Cys/ Au self-assembled membrane was constructed. T he films assembling conditions, electrochemical characteristics, re
producibility and stability are discussed, and the reorganization selectivity for L-tryptophan ( L-Try) are also studied. The
experimental results showed that the film Cu®* /I-Cys/Au could selectively recognize for L-tryptophan. When Cu?* / L-
Cys/ Au acted on L-tryptophan, the electrochemical impedance changed, and the self-assembled membrane could select ive-
ly recognize L-tryptophan. A novel L-tryptophan sensor based on electrochemical impedance was built up.

Keywords: biosensor; self-assembled membrane; electrochemical impedance; copper ion; I-tryptophan



