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Preparation of a Nafion/DNA/Pt Nanoparticles Composite
Film Modified Electrode and Its Application for Highly

Selective and Sensitive Determination of Dopamine
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Abstract: A new nanocomposite film modified electrode was preparaed by electrodepositing DNA at the platinum
nanoparticles ( PINPs ) surface and then coating Nafion on the composite film. This modified electrode ( Nafion/DNA/
PtNPs ) was applied to detect dopamine( DA ) by using differential pulse voltammetry( DPV). The result indicates that the
Nafion/DNA/PtNPs nanocomposite film has electrocatalytic effect on the oxidation of DA and results in an obvious en-
hancement of the current response. In 0. 1 mol/L pH 7.0 phosphate buffer solution ( PBS) ,the DPV peak heights are
linear with DA concentration in the range of 0. 01-0. 1 pmol/L and 0. 1-6.0 wmol/L with the detection limit of 3.3
nmol/L(S/N=3). In addition, the interferences of uric acid( UA) and ascorbic acid( AA) can be effectively diminished.
Moreover, the Nafion/DNA/PINPs/GCE was applied to the DA detection in dopamine hydrochloride injection with
satisfied results.
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Fig.4 Effects of the DNA concentrations( A ) and various electrodeposition time(B ) on the peak current of DA
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2.7 TiEMZ

7£0. 1 mol/L pH 7.0 PBS i P, #I J DPV 7 5 %E DA Y45 R AN 8 iz, nf LIE 5], DA 78 2 ik ih
AALIE RS DA B EELE 0.01 ~0. 1 wmol/L F10.1 ~6.0 wmol/L B/l & RLAFAYZRME X & (i) ,
ANERNH TR 53R -

1, (pA)=0.023+2.100 ¢(umol/L),(R=0.999 6),(0.01 ~0.1 umol/L),
1,,(pA)=0.079+1.072 c¢(pmol/L),(R=0.999 7),(0.1 ~6.0 pmol/L).

IR LAE T B AR (R BUE) 43502 2. 100 F1 1,072 wA/ (wmol/L) , DA (¥4 H BR AT 35 3. 3
nmol/L(S/N=3). HLLUIFEME DA B il > ) R (0.295 2 F10.1 20 3 wA/ (umol/L) ) B 5 A
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Table 1 The results for the determination of DA in dopamine hydrochloride injection

FEfRs  BIRE/ (wmol/L) MEH/ (umol/L) RSD/% (n=6) MIAH/(umol/L) 3 EH/(pmol/L) RSD/% (n=6) P/ %
1 0.53 0.49 4.2 1.0 1.50 2.5 101

2 0.53 0.56 2.8 1.0 1.49 3.2 93

3 0.53 0.51 3.8 1.0 1.57 3.0 106

4 2.65 2.71 2.6 2.0 4.69 3.0 99

5 2.65 2.59 2.4 2.0 4.54 2.6 98

6 2.65 2.74 3.1 2.0 4.76 3.6 101
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