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: ( Q 054 m) :
3, 15min Q 5mol/L H, 0, -3 +10V
5 H,%0, (pH 7. 40 BYS)
232 2 5 mmol/L 20 L, 1h
50U L, 4 3 h,
, 10 mmol /L 1lh 2 5% , oG
, 37 1h (BRA) , hlgG,
37 1h HRP oG , 37 1h
, MBS (pH 7. 40) 3
233 (B-T) (B-T) [16] A :10mg
BNHS Q0 5mL DMF ;B :1 37mg Q5mL DMF ; B
A , 5h , B-T 4 ( 8 ) Q5mL B-T
0 5mL O 0075% H,0, ( MBS) +BA 5 mmol/L B-T H,0, (c )
C 50ML, 1h ) )
HRP
24
(p-FPDP) ,H,O, , HRP H,O,
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1 ; , ; ,
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Fig 1 Cyclic wltanmograns of modified gold electrode
Cyclic wltanmogran olution: 5 mmol/L Kz;Fe ( QN )¢/
K,Fe(ON)g (1 1, V/V). Potential scanning range - 0.2
+0.6V; Scanning rate 100 mV/s 1 Bare ld electrode
2 Cysteine fim; 3 CGold nanoparticles modified electrode;

4. 1, 6-Hexanedithiol modifieed electrode

ilnA

2
Fig 2 Cyclic wltanmogransof enzyme-linked immunore-
action
Cyclic wltanmogran olution: 5 mmol/L KzFe (CN )4/

K,Fe(ON)¢ (1 1, V/V); Potential scanning range - Q 2
+0.6V; Scanning rate 100 mV /s 1 Biotin tyranine (B-T)

ecific reaction; 2 Goat-Antihuman IgG-enbedded electrode;

32 3 Antibody-antigen reaction; 4 mmobilization of enzyme-labeled
(p'FD P) . H,0, , antibody by sandwvich method; 5 Tyranine-catalyzed depositing
( B-T enlargament
)HRP H,O, @ lp) , 3 3 ) ( B-T,
), 20mL 2mmol/L /BS(pH 7. 40) , 1604 L O 1mol/L H,O, ,
b =2 2x10°°A ( B-T, ), b1 =36U A,
A, =34p A
' , 40 1
H,O, 20 20y
17 ok
[17] | . s >
33 H,O, l
H, O,
4 4 20 mL 2 mmol /L 05504 00 04 08
/PBS(pH 7. 40) Q Imol/L a
H,0, : H,0; 3
2000 L 1604 L Fig 3 Cyclic wltanmograns of signal anplification
Q1 mol/L Hzoz , , 1 Add-B-T; 2 Without B-T; Subostrate lution: 2 mmol/L
p-paradioxybenzene(p-FDP) /MBS (pH 7. 40) and Q Imol/L
H,O, 160M L H,0,; IgG 5mg/L. Potential canningrange - Q6 +Q 8V;
34 B-T Scanning rate. 100 mV /s
0 0075% H,O, /BS(pH 7. 40) + Q 3%
BSA B-T, 1h, , B-T
( 5 5 , B-T 5mmol/L : 50d L 5mmol/L B-T
35
hlgG hlgG 154 g/l 22mg/L
A, @A) =2 8859c(mg/L) +17.152, 0 9872,
K4 0 1y g/L
36
A u/Hexanedithiol /N anogold/Cysteine anti-hlgG higG  anti-higG-
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Fig 4 Effect of H,O, on repone current Fig 5 Effect of B-T concentration on regonse current
Q 1mol/L H,O,, 5mg/L IgG Concentration of human IgG: 5 mg/L.
HRP , : 1, Au/
H exanedithiol /N anogold /Cysteine anti-higG, hlgG,
anti-hIgG-HRP, hlgG ,
2 5UA 2, Au/ Hexanedithiol/Nanogold/Cysteine anti-hlgG,
higG, anti-hIgG-HRP, hlgG ,
2 5pA
30% ,  Au/Hexanedithiol /Nanogold / Cysteine
1
37 Table 1 Recovery of the human IgG mmunosensor
hlgG ( Sanple Na Added (mg/L) Found (mg/L) Recovery (%)
), 1 20 12 19 07 94 8
3 028 030 107. 1
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A Novel Electrochan ical Enzyme-Inked Immunosnsor Based
on Tyram ne Signal Amplification

L UMengQin*, JANG Jian-Huf, FENG Yunian', HUANG Yond, SHEN GuoLi ¥, YU RuQir’
() eparment of Chemistry and M aterials Science Hengyang Nomal U niversity, Key L aboratory of Functional O rgananetallic
M aterials of Hengyang N omal U niversity, College of Hunan Provincg Hengyang 421008)
% (State Key Laboratory of Cheno/B iosensing and Chenanetrics Chemistry and Chenical Engineering College,
Hunan U niversity, Changsha 410082)

Abstract A novel and highly sensitive voltanmetric enzyme-linked mmunosensr was developed based on
tyranine oxidation deposition Itwas shown that gold nano-particles(colloid Au) could be used as a platfom
o mmobilize antibodies by admption By a sandvich mmunossary fomat with goat-anti-human 1gG labled
Horseradish peroxidase (HRP) as the second antibody and catalytic amplification by biotin-tyramine, the
immunosenr’ s catalytic ability o hydrogen peroxide increased nearly 20 tmes, the snsr exhibitd a linear
reponse © human IgG in the concentration range fram 1 54 g/L - 22 mg/L, and the detection limitwas
0 1d g/L, the regression equation could be expresed asA i, @A) =2 8859c(mg/L) +17. 152 with a
correlation coefficient of O 9872 The immunosen®or can be usd © quantitatively detemine hlgG in the
sample of human serun.
Keywords Electrochemical enzyme-linked mmunosenor;, Signal anplification; Tyramine oxidation deposi-
tion; Biotin; Gold nanoparticles
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