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Construction of Nafion-AuNPs modified carbon fiber microelectrode

and application in detection of fisetin
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Abstract Nafion-AuNPs/CFME composite electrochemical sensor was constructed by using Nafion and gold nanoparticles
(AuNPs) as modified materials for carbon fiber electrode (CFME) , which established a rapid and simple electrochemical
analysis method for the detection of fisetin. The morphology of the modified electrode was characterized by scanning electron
microscopy (SEM), and the detection conditions of fisetin were optimized. The electrochemical properties and electrochemical
reaction process of fisetin at the modified electrode were investigated by electrochemical impedance spectroscopy (EIS) ,
differential pulse method (DPV) and potentiostatic deposition method (CV).The results showed that under the optimal
experimental conditions (pH 3.0, sweeping speed =100 mV/s) , the linear response range of fisetin were 0.01~0.10 wmol/L
and 0.10~10 pmol/L, the detection limit (LOD, S/N=3) was 0.006 pmol/L, and the quantification limit (LOQ, S/N=10)
was 0.020 pmol/L. The content of fisetin in the leaves of Cotinus coggygria var. pubescens Engl. was measured to be 1.173%
using the modified electrode, with a spiked recovery rate ranging from 97.61% to 99.22% (RSD<5.0%). The construction

of the modified electrode provides a rapid, stable and accurate detection method for the quantitative detection of fisetin,
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which is expected to be widely applied in the component analysis of small molecule compounds of Chinese herbal medicine.

Keywords Nafion; gold nanoparticles; carbon fiber microelectrode ; fisetin
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Fig. 1  The structural formula of fisetin
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Fig. 2 Microscopic topography of electrode materials
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Fig. 3 Comparison of electrochemical properties of different electrodes
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Fig. 4  Effect of electrodeposition time on electrochemical properties of Nafion-AuNPs/CFME
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Fig. 5 Effect of sweeping speed on electrochemical properties of Nafion-AuNPs/CFME
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Fig. 6 Effect of pH on electrochemical properties of Nafion-AuNPs/CFME
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Fig. 7 The electrochemical oxidation reaction mechanism of fisetin
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Fig. 8 Response of Nafion-AuNPs/CFME to different concentrations of fisetin
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Fig. 9 Analysis of anti-interference ability and stability of Nafion-AuNPs/CFME in detection of fisetin
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Tab. 1  Comparison of different modified electrodes for detecting fisetin

Modified electrode Method Linear range/( wmol/L) LOD/(nmol/L) Reference
2-MES SAM/Au CV.SWV 0.1~100 50 (1)
4-MP SAM/Au CV.SWV 1~10 500 1)
MIP/MXene/NH2-CNTs DPV 0.003~20.0 1.0 f20]
Nujol : Au-BMLPF 6-sensor SWV 0.28~1.39 2.77~19.50 50 (22]

Nafion-AuNPs/CFME CV.DPV 0.01~10 0.006 This work

WAL AR LA BF A, RVZBM RN EA RIFH SR 4.097 wmol/L, AU B4 i Hh %

LAk A e 1 WE SN 1.173%(n=3,RSD<5%) , 5 3CHk h Ho Al
2.6 SEBRAE G A INAR E B4R D3R I 5 A,
h7% %% Nafion-AuNPs/CFME X 5255 R kG Il fr) ] b 3R R S 0 T A AR A AR

AIATHE R X SEBRRE T A B R S S A TN RO [ R R A B R ARV VR (8 AR ] vk A T
SE  IFHEAT AR ISR . pH 3.0 A PBS Z2 A IR MDSCRG I , 25 5 N3k 2 B, e B0 3R 1 DSl
B 10 WL B b HRE SRR BEE 10 mL, RHIDPV  97.61%~99.22% (n=3, RSD<5%) , i% 3¢ W] % 16 1 £t
AT P B B AR B A TR DN I SR B, AR BB AN T SEBR A B BT M T R B R Y B
AL PERRE I 22 7 B2 1 (nA) =0.2664¢ (pumol/L) + A& .

0.6500, R°=0.996 , 715453 2 7 B I B w4 it ¥ v
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Tab.2 Determination of fisetin content in the leaves of Cotinus coggygria var. pubescens Engl.

Sample Original found/( wmol/L) Added/(pumol/L) Found/( umol/L) Recovery/% RSD/%
1 4.097 2.0 5.858 96.09 2.30
2 4.0 7.820 96.58 2.84
3 6.0 10.233 101.34 1.87
4 8.0 11.963 98.89 2.01
5 10.0 13.834 98.13 1.59

FEIAT R B R AR R v AT 5% T g
i) Nafion-AuNPs 16 11 ik £F 4 3 HfL i H Ak 27 4% IR F
BRI B EHARMH . AT SCHERGEE ) LC-MS/
MS 75 ¥ (LOD=3.18 ng/mL, LO0=9.66 ng/mL)" }
HPLC 7 (LOQ=20 ng/mL)"", A& Z 3 1 W H A5 5
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