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Abstract: A molecularly imprinted electrochemical sensor was prepared using quebrachitol as the template molecule and
o-phenylenediamine as functional monomer via electropolymerization on the surface of a glassy carbon electrode modified with nanogold
particles/carboxylated carbon nanotubes/chitosan to form a molecularly imprinted film. Scanning electron microscopy examination of the
morphology characteristics of the sensor at different modification stages revealed that all the modification materials were modified on the
electrode surface. The electrochemical properties of the sensor were studied by of cyclic voltammetry and differential pulse voltammetry, and it
was found that the combination of nanogold and carboxylated carbon nanotubes composites could significantly improve the sensitivity of the
electrode. The preparation and detection conditions of the molecularly imprinted sensor were optimized, and the results showed that the optimal
molar ratio of the template molecule to functional monomer was 1:10, the optimal number of electropolymerization cycles was 25 cycles, and
the optimal electropolymerization speed was 100 mV/s, the optimal elution time was 12 min, the optimum adsorption time was 8 min, and the
optimum pH of the adsorption solution was 7. Under the optimal experimental conditions, the peak current of the molecularly imprinted sensor
had a good linear relationship with the concentration of quercetinol, the detection limi was relatively low, with the recovery rate for the spiked
sample in the range of 97.44%~106.19%. The method has good selectivity, reproducibility and stability, which expands the research of

E[BE W

55,20 KEE, A A B S) 1 B IE FL A SR TR AR AR R[] DA £ 0 8HE,2023,39(8):296-303

WANG Fang, LIU Zichao, ZHANG Xin, et al. Construction of molecularly imprinted electrochemical sensor for quebrachitol [J]. Modern
Food Science and Technology, 2023, 39(8): 296-303

ks BEA: 2022-07-16

EeH: WAEESAMAIXITE (201903D221068; 201803D421017)

EEEN: X (1976-) , &, Ht, BIBGE, HRAE: RASYHRENSHES], E-mail: wangfangl36@126.com
wiEE: MR (1975, 5B, #L, BIHE, MRAE: RAFHRISKES], E-mail: jianfengGuo@nuc.edu.cn

296



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.8

electrochemical sensors in the fields of food and medicine.
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Fig.1 Flow chart of preparation of MIPs/AuNPs/MWCNTs-COOH/CS/GCE
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Fig.2 Electropolymerization process of molecularly imprinted
membrane on AuNPs/MWCNTs-COOH/CS/GCE
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X2 MIP/AuNPs/MWCNTs—COOH/CS/GCE (c) K4 SEM [&]
Fig.3 SEM images of MWCNTs-COOH/CS/GCE (a),
AuNPs/MWCNTs-COOH/CS/GCE (b) and
MIP/AuNPs/MWCNTs-COOH/CS/GCE (c)
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Fig.4 Cyclic voltammograms (A) and differential pulse
voltammograms (B) of different modified electrodes
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Fig.6 DPV response graph of MIP/AuNPs/MWCNTs-
COOH/CS/GCE after adsorption of quercetin at different
concentrations (a); MIP/AuNPs/MWCNTs-COOH/CS/GCE
and NIP/AuNPs/MWCNTs-COOH/CS The linear relationship
between the difference Al of peak current values before and
after adsorption of different concentrations of quebrachol

by/GCE and the concentration of quebrachol (b)
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Fig.7 The current response of 1.0x10™® mol/L quercetin and its
structural analogs detected by differential pulse voltammetry
1 5 MIP 32/AuNPs/MWNCNTs—COOH/CS/GCE 15 E%884&1 QCT A9
FR
Table 1 5 MIP branch/AuNPs/MWCNTs-COOH/CS/GCE

sensor detection results of QCT

AT SEF/uA  RSD

1 4.56
2 4.59
3 453 4.43%
4 4.62
5 4.51

2 %47 d His) DPV 4R
Table 2 Daytime DPV detection results for 7 consecutive days
#mladie)/d  %dA/uA RSD
1 4.56
2 4.54
3 4.56
4 451 5.44%
5
6

4.49

4.47

7 441
N VS MIP/AuNPsS/MWCNTs-COOH/CS/GCE
FERRER IR, B DPV AR R4 R
(MEEFIZAI: FEHRR . RN . JUUREFD D-FARERT
Fma AL, & 7 2R T MIP/AuNPS/MWCNTSs-
COOH/CS/GCE 2 EAEANF T ISR Al
B 5 E SRR R BE ma RAE HAR LG, A e
U LI 43 A BEAG T 87.93% (D-FATE ) 70.91% CULEE) -
90.73% (FHAEMD. 89.43% (FFER), RUIZLIKS
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X BRR R oy T B R e e, HIEEFEA
AuNPs/MWCNTs-COOH KB AMEHRME T —4VK
(RTH ENIEF- & R0 B 5 R B B S5 A RN T REAH
DT L 14 e A3 EZE 2 i

43 BT B A 1 S I M AR e T VAN L s
PR EARR . (AR AR 5 BRIt
Ay IFSRAGI 5 NS 1x10° mol/L QCT FIAEM, AH
SIFRERZE N 4.43% (£ 1), %E4: 7 d #30 H & DPV
fl, FRBEER FERRNE 1x10° mol/L QCT
P, AIXFRUEIRZE N 5.44% (K 2). Ak, fEEEE
i Emtl 2 TEEZRBN - AEHEESH. K
MIP/AuNPs/MWCNTs-COOH/CS/GCE 1% & #% & T

PBS (pH 1 7.0) &+, 4 CLRAF30 d, ZfLiEas
IR RGN R 94.3%. M DL 45 AT JiZifh ik ge
A R EIE AR E .

2.6 IR L BT G B AR

N7 VG MIP/AuNPS/MWCNTs-COOH/CS/GCE
FEIRAS IS I, Rz B IS TV (e i
PORIER (BEED) wh (R BRI, Al SR ANk 3
Bz, YD FIVB RS QCT hidwEIYZerE
97.44%~106.19% ], YPREHHFIVPEAR QCT & &5
B9 61.23 mg/g M 5.3 mg/g, 53CHRPHRE . UL
4 AR AR AR SE PR S oA 4 RIS AT 5

#% 3 MIP/AuNPs/MWNCNTs—COOH/CS/GCE 14 /R%a5 %3 SERMEMm =P QCT AUREINIZER
Table 3 Detection results of QCT in real samples by MIP/AuNPs/MWCNTs-COOH/CS/GCE sensor

BT AANAE/(umol/L)  F48A/(umol/L)  A&RUE/(umol/L) =R /%
0 0 0.46
AR AR 0.10 0.56 0.55 98.39
0.20 0.66 0.69 104.68
0 0 0.41
HRFA M 0.10 0.42 0.44 106.19
0.20 0.43 041 97.44

AT, M T —FETYkE. R ZRE
B KA 0 376, SRR 1 284 1 B FL A 2 A IR T
&, BABKILERIA LR R i EastERe.
1T SIS, 43 MR 215 Dh R S AR IR B A R /R
Lo 1010, SRR EEECN 25 B, sEREREEHE
FEN 100 mV/s, HO@Eweliiis 1879 12 min, 5o s
[y 8 min, AR H (R R 71 EIIZE LA 2 A% %
#5. TEUCERAN b, SR MIE R R S2ad i A %
FAREE I T BRI R, S R R BT
PN, A T R TR . 12AR K
FAE 1x10°~1x10” mol/L Y FEl A {1 IR A By BRIV FE 5
AR Nl S SR S S L K (A
1.6x10™° mol/L, A R A S B (0 A1 431 BN AL 2
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