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Z L (DA) M FL S W) 0 —Fp IR 5 T B AR e i, AT & 1 45 R s i A H T DA ARG
FEN TN ITAESR, K DNA B E b T AL 2 I RS DA RGE, B0 Lin 25 8RN T DNA 40K
RLERREF A A, Hu 25 6145 T ssDNA-SWNTSs ( BLBERR AN KA ) (B b AR SCil i i fb2p R A vk 7
WA LB b BRI 45 T B AR AL/ Ni® * I (Ni2* /P-OAP/CPE) , BF5Y T WAk 2240k, 31 1 dsDNA
A, Tt E A2 AR AN AT R AE. B dsDNA/Ni** /P-OAP/CPE HL BN FH T 22 BBz () Ha A
A, [FIRPEZ 7 T 3R 2 R RIS I , IRIRAS Tl B 4521
1 XIWEHS
1.1 L& 5RA  CHI 832 HALZE TN ( B RAENAF A D), Cary 50 S4M-A] W43 EE T ( Vari-
an AH], WKFNE) , ZHRARSE . TAERBCHT im0 ik, XFpChEazz iy, Sl
T AH R HEAZ (SCE). 0.20 mol/L ZBZ FEM) (OAP, b 22 AL T AR, itk DNA (dbE 2 RHAFH]
AN, ZEE(Sigma, EE), PURMER(AA, A FIARATR), 0.1 mol/L BifRE: 5% s
(PBS). DA Fll AA WM 0. 1 mol/L PBS B Be il Jf @ AR A, HAailiy horral, K AZERK.
1.2 SRk CKANAA s 1:3(Fa ) MILEHR A, 78 80 C M It i R 5395,
SRIG RN TGN BIRE T, AB e T4, REWRH. AR A 80 Cm#t, &t

PRI I OE S, BT 1.0 mL 0.2 mol/L fJ OAP, 3.0 mL 1.0 mol/L f# NiSO, fil 6.0 mL
1.0 mol/LAY HCIO, KA, SATIEIMAL LS, FARHEAIX ] 0.5 ~ 1.5V, FHIHEEE 50 mV/s, £
R 30 J8, BA 5 MG H NaOH HH# ER0E, Hl13 Ni**/P-OAP/CPE &M i, 7£ 0.9 mol/L
NaOH W, HTEFRA 22k (F A2 X ] 0.1 ~1.0 V) #F5E Ni** /P-OAP/CPE Hi b AR 22454k

¥ Ni** /P-OAP/CPE HLH A S & —E W T dsDNA HIBEBR 25 this i b, MK SE# el I B 3 b, HD
#il15 dsDNA/Ni** /P-OAP/CPE Hi#. LA 1.0 mmol/L Co(phen)?* (phen JABIERE I ) 75 B T NI,
FHIEIMR 263503 B4 CPE Hifl . Ni** /P-OAP/CPE Hi#lt Fil dsDNA/Ni** /P-OAP/CPE Hi#l 4T Hi fb 27
FAE, FHEEATERE A 0.2 ~0.5 V, FHEERE } 40 mV/s. HRIG Co(phen) ™ £ 3 FiA[A] B b _E A k-
W I L A AR AL I L E I L. #5257 dsDNA/Ni**/P-OAP/CPE Hi B T/ MATH B 15m 11
(3. 0 mol/L KCI ) Hh— Bt [E], 3 Cary 50 5840-0] WLAF B PO SR LI WAE 260 nm A FF
TCWR S | DI ok AT T2 5 B 6% T i 1 LI BRE A DNA, 548 DNA [ 1 L.

KT DK AR 2245 7E 1.0 x 10 72 mol/L AA 47 N E ARl BE Y DA.
2 Z#REITR
2.1 dsDNA 7 Ni**/P-OAP/CPE W4k F &y [ & B HEKAE 43 LABR CPE HH) . Ni**/P-OAP/CPE
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No. 12 M A%, % OB/ dsDNA/N2* /B AR R By 1546 a0 i 48 b e 1k 24T 2295

AN dsDNA/Ni** /P-OAP/CPE HiM A TAEHAM: , FEFRA Z7EHE 1. 0 mmol/L Co(phen); ™ AT
HALERAE " 54 CPE HARAH L, 75 Ni2* /P-OAP/CPE HL#)% I Co(phen)?* B4 Ak-340 J5 e Vi B b ik
/N, TAE Ni**/P-OAP/CPE B I [ %€ dsDNA PUJ, Co(phen )™ AYSEfb-i J5 R 3 S 3, o5
KA RESE Ni** /P-OAP/CPE HIM R T A 1IE L faf, BHAY Co(phen)st HRAEF| il 21 S5 da i ) b,
TS Co ( phen ) 2* 48 Ak-38 J5HL XF B9 L 0 /)N, T 7E Ni**/P-OAP/CPE Hi#lt [ [ & dsDNA J&, H1T
DNA R R 28 b 2 P PSS HEIH Ni2* /P-OAP/CPE I b ) —&B 43 1F FLfar, DT £ Fl A s o v 1)
Co(phen):* [HWZIE S8 5%, N2 Co(phen);” ML HB4rFCAAR phen 3 LU IH B 455 78 dsDNA i 3
A-T J G-C FAEIX, AR ECA Y —3B 4 SHR —BRid A AR, S8 k- R R s, I HLkE
AR LT dsDNA I B ] A 14, G el a3 n i) Wt B A BT S K. 3R] dsDNA & 4 i oy b &
Hi%) Ni** /P-OAP/CPE Hi# [

K46 [ SEFE Ni** /P-OAP/CPE Hi#l 1Y dsDNA ByEaE M, ¥ dsDNA/Ni** /P-OAP/CPE HLH% i
AR ETFHEN 3.0 mol/L KCI HUAR D, A5t — @ B R W ) UV W2k, 25 R wow, 78
6 h LAY, UV WIIEZR | 3F A 3 dsDNA 7E 260 nm ZbAYEREN I, FeRHA W A DNA, B [E & 7E
HIER L/ dsDNA RBEGEIE T2k, 7E42 CF, PUAIEFE 40 min, PR A UV I 4, 45017
260 nm 4b4 DNA FYFFHENGIL ", F W dsDNA i SEHE 2 e S A Al L. B9 [ 2 DNA A3 Ni**/
P-OAP/CPE t.7£ 42 C FHLHAFE 40 min, UV 35 E P&A Wl 88, B Ni** /P-OAP BEAREE.

2.2 dsDNA/Ni** /P-OAP/CPE i #% w45 1t % & % 1.2
K1 R ERETE pH (EoA 5. 1 1) PBS 3 F#E 0.6
CPE. Ni**/P-OAP/CPE F1 dsDNA/Ni’**/P-OAP/ < oot
CPE &ML B b (908 3R AR 22 18], e 4 CPE bl b B @
(P 1 #% a), DA 15 0.630 V 247 7 A/ AL s ,
HLJIE, 7E0.030 V AR AR B9 B . Sk -38 -1.8F | VA .
HLZ 228 600 mV. 7E Ni**/P-OAP/CPE Hitk |- ( ¢8 08 0L f 00 02
1 Hh& b), DA A4 g HEL Y B S 34 s A A7 1R Fig.1 Cyclic voltammograms of 1. 0 x 10 ~* mol/L DA
#%20.304 V, i JFIERAIERE0.192 V, R solution at bare CPE (a), Ni’*/P-OAP/
220 112 mV, A8 R A8 15 5 Al . 7E CPE(b) and dsDNA/Ni?*/P-OAP/CPE(c)
Ni**/P-OAP/CPE Hi#l [ [# 7 dsDNA J& (&l 1 #i£k Scan rate: 5 mV/s.

¢) , DA S A0 JF HL 6 R L g o — 203 K DAV 25087V 3 96 mV.
2.3 dsDNA/Ni**/P-OAP/CPE 54 v #f 3t £ B sk A 2 /&2 1.0 x 1077 mol/L AA 77 F,
ANFEVEEE R DA 7 pH {E 0 5.1 B PBS W T T

dsDNA/Ni** /P-OAP/CPE H bk I f) §80 53 ik ol £ % o

2k, 7E#E CPE L, DA Ml AA B0 — A5 4A —o.o}

LU, PO U 52 4 T R T ) L SR 4K S s

dsDNA/Ni** /P-OAP/CPE I, DA fl AA XL HE S »

1 SR AL B 3 BT ST T AR B8 A A Akl HE B . v

R DU JELIA 2 dsDNA. () A P 1 288 1 119 67 for 2 060 0.50 0.40 0. 20 0.200.10 0
SRAIEE] DA, TiHER AA, J£H DA Fl DNA AT HELL o3

Fig.2 Differential pulse voltammograms of different DA

BRI 2R T il e e 0 22 A8 KL ANk BE Y
%3y Mk YR A S ’ e adcilingil

jlmiﬁ’igﬁib " MQEEEJ DA 1 AA LLTIEJ ol 5.1 PBS at dsDNA/Ni**/P-OAP/CPE

. I DA TREEAE 5.0 x 107~ 2.0 x e(DA)/(mol - L™1) s a. 1.Ox10°%; b, 1.2x10°*; ¢. 1.3 x
10" mol/L i [l S B RLAF ALt G R, ekl A 1074 d 1.4x107%; e 1.5x107%; £ 1.6 x107*; g 1.7 x
jf*%ﬂ‘j I:p = —43.26¢ -5. 130(7L =5 , Y =0. 993) y *ﬁ 10 ’4; h. 1.8 x10 ’4; i. 2.0x10*. DPV parameters: amplitude ;

E\IIJ FE% 2.6 x10 _7mol/L. 50 mV, pulse period: 0.2 s, pulse width; 60 ms.

concentrations with 1. 0 x 10 "> mol/L AA in pH
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2.4 FERBAHN W2 mL EHRERZ OISR (W AT SR 2E) ) B A 100 mL A EHf P, L PBS
WREEAE, R EMELER (0 =5) 0 20.2 g/2 L, SHRRM (20 ¢/2 L) MAF, 4R 1 O 2%
2.5%.
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Voltammetric Behavior of Dopamine at dsDNA -modified
Ni’*/poly ( 0-aminophenol) Carbon Paste Electrode

YANG Tao'?, JIAO Kui'*, YANG Jie', ZHAO Chang-Zhi', QU Wen-Ying'
(1. College of Chemistry and Molecular Engineering, Qingdao University of Science and Technology, Qingdao 266042, China;
2. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266003, China)

Abstract The Ni’*/poly(o-aminophenol) electropolymerization was carried out by a continuous cyclic volta-
mmetric scanning at a carbon paste electrode in a mixture of 0. 02 mol/L o-aminophenol, 0.3 mol/L NiSO,
and 0. 6 mol/LL HCIO,. dsDNA was linked to the conducting polymer via three-dimensional structure of poly-
mer film and electrostatic attraction between the negatively charged phosphate backbone of DNA and Ni** ion.
The results were testified by the electrochemical methods by using Co( phen);* as an electrochemical indica-
tor. The currents of redox peaks of Co(phen)>* increased after immobilizing dsDNA. The conditions for the
preparation of Ni** /P-OAP/CPE and DNA immobilization were optimized. The voltammetric behavior of dopa-
mine was investigated at the modified electrode. It was found that the modified electrode exhibited a highly
electrocatalytic activity toward dopamine oxidation. Differential pulse voltammetry was used for determination
of dopamine in pH 5.1 phosphate buffer solution. A linear response of the peak current versus the concentra-
tion was found in the range from 5.0 x 10 ° t0 2. 0 x 10 *mol/L with 1. 0 x 10 "> mol/L AA (ascorbic acid)
coexisting. The presence of a high concentration of AA did not interfere with the determination. The proposed
method exhibits a good recovery and reproducibility.
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