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Abstract: ZIF-83@Ag/MWCNTs electrochemical sensors were prepared and used for the quantitative analysis of chlorogenic acid. Ag
nanoparticles have good electrical conductivity and electrocatalytic ability, and they can be effectively dispersed by the excellent specific surface
area of ZIF-8. Therefore, ZIF-8@Ag nanocomposites were prepared by Ag' in-situ reduction on the surface of ZIF-8 after ZIF-8 was
synthesized at room temperature. Then, MWCNTs was used as the substrate and compounded with ZIF-8@Ag to form a modified working
electrode, a highly sensitive electrochemical sensor was obtained for the analysis of chlorogenic acid. The electrochemically sensing capability
of ZIF-8@Ag/MWCNTs/GCE was explored via cyclic voltammetry (CV), electrochemical impedance spectroscopy (EIS), and differential pulse
voltammetry (DPV) techniques. Under the optimized experimental conditions, the standard substance concentration of chlorogenic acid had a
good linear relationship with oxidation peak current in the range of 5x10™ mol/L~1x10"° mol/L. The detection limit can be as low as 1.36x10™
mol/L (S/N=3). The anti-interference ability, repeatability, and reproducibility of the modified electrode were investigated, and the results
showed that the electrode had a strong anti-interference ability, and performed well in repeatability and reproducibility. When it is used for the
detection of the actual sample green coffee bean diluent, the recovery rate was between 96.34%~103.34%. The method is simple and reliable,
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and can be used for rapid quantitative analysis of chlorogenic acid and actual samples of chlorogenic acid.

Key words: ZIF-8; silver nanoparticles; chlorogenic acid; electrochemical sensor
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Fig.3 (a, b) Scanning electron microscopy images of ZIF-8
under different magnification; (c) Scanning electron
microscopy images of ZIF-8@Ag; (d) Energy dispersive
spectroscopy mapping images of Ag
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Fig.4 Transmission electron microscope images of ZIF-8@Ag

under different magnification
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Fig.5 Cyclic voltammetric curves of GCE, ZIF-8/GCE,
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Fig.8 Cyclic voltammetric curves of GCE, ZIF-8/ GCE,
MWCNTs/GCE and ZIF-8@Ag/MWCNTs/GCE in different
pH values of chlorogenic acid solution
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Fig.9 (a) Cyclic voltammetric curves of chlorogenic acid on
GCE, ZIF-8/GCE, MWCNTs/GCE and
ZIF-8@AQ/MWCNTs/GCE at different scan rates; (b) The
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Table 1 Comparison of different chlorogenic acid electrochemical sensors

-4 AR ik ZMTE B (umol/L) AR /(umol/L)
Ir-BMILPF6-PPO/CPE!*! SWV 3.48~49.50 0915
MIS/Au/GCE?”! DPV 5~14 0.18
Boron-doped diamond’*" SWV 0.56~147 0.126
PASA/GCERY cv 0.40~12 0.04
Molecularly imprinted polypyrrole/PGEF?!  Potentiometry 1~10000 1.00
MWCNTS / SPEPY DPV 0.48~44.59 0.34
Fe;0,@MIL-100(Fe)/GCER* DPV 0.10~460 0.05
ZIF-8@Ag/ MWCNTs / GCE DPV 0.05~10 0.0136
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Fig.11 The influence of interfering species on the determination
of chlorogenic acid at ZIF-8@Ag/MWCNTs/GCE modified
electrode
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Fig.12 Repeatability (a) and reproducibility (b) performance of
ZIF-8@Ag/MWCNTs/GCE
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Table 2 Determination of the chlorogenic acid in real samples

o BREFmE/(umol/L)  SRREA S B/(umol/L)  EIE/Y%  ARKTARERE/%
0.00 122 - 2.13
1.00 2.25 103.34 274
Shoedk &
2.00 3.25 101.58 3.52
3.00 4.11 96.34 3.26
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