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Section 1 Additional Experimental Section

I. Materials

All chemicals are of analytical purity and have not been subjected to a further purification
process. Multi-walled carbon nanotubes (MWCNT, >95%), chitosan (CS), 4-vinyl pyridine (4-
VP), Quercetin (Qu), sodium sulfate (Na,SO,), zinc chloride (ZnCl,), sodium citrate
(C¢Hs5Naz07) were purchased from Aladdin. Rutin (Ru) was obtained from Shanghai Dibo
Biotechnology Co., Ltd. Baicalin (Bn), Luteolin (Lu), acetonitrile (CH;CN), N, N-
Dimethylformamide (DMF), ethylene glycol dimethacrylate (EGDMA), 2,2’-azobis (2-
methylpropionitrile) (AIBN) were purchased from Rhawn. Glacial acetic acid (GAA),
methanol (MeOH), potassium chloride (KCl, 99.5%), magnesium chloride (MgCl,), cobaltous
nitrate (Co(NOs),-6H,0) were purchased from Tianjin Tianli Chemical Reagent Co., Ltd.
Glassy carbon electrode was obtained from Shanghai Yueci Electronic Technology Co., Ltd.
Reference electrode (Ag/AgCl (3.0 M KCIl)) and counter electrode (platinum wire) were
obtained from Shanghai Chenhua Co., Ltd.

II. Instruments

All the electrochemical tests were carried out in a three-electrode testing system (CHI760E
electrochemical workstation, Chenhua, Shanghai), where the glassy carbon electrode (3.0 mM
in diameter) as a working electrode, a commercial Ag/AgCl (3.0 M KCl) as reference electrode
and platinum wire as counter electrode. The FT-IR spectra were obtained with a Bruker Tensor
IT spectrometer (Bruker, Germany). The surface structures and morphology of the samples were
characterized by a field-emission scanning electron microscopy (FE-SEM) (Hitachi, SU8000).

X-ray photoelectron spectroscopy (XPS) was obtained with Thermo Scientific K-Alpha XPS



spectrometer

II1. Atomic Interaction Model Method
All calculations were carried out with the ORCA 6.0.0 software package!. The Becke's three-
parameter hybrid exchange functionals and the Lee-Yang-Parr correlation functional (B3LYP)?
was adopted for all calculations in combination with the D3 version of Grimme’s dispersion
with Becke-Johnson damping (DFT-D3BJ)3. For geometry optimization, the def2-SVP basis
set* and auxiliary def2/J basis® were used. The single point energy calculations were performed
with def2-TZVP® basis set and auxiliary def2/J basis’. The Solvation Model Density (SMD)
implicit solvation mode’ was used to account for the solvation effect when performing all the
calculations. The diagram of HOMO/LUMO, Electrostatic Potential (ESP)® and Reduced
density gradient (RDG)? was visualized by the Multiwfn and VMD software!%!1,

IV. General Material characterization and electrochemical test methods

The differential pulse voltammetry (DPV), cyclic voltammetry (CV), current-time method
(i-t) and electrochemical impedance spectroscopy (EIS) were performed with a CHI-760E
electrochemical workstation (Shanghai ChenHua Instruments Co, China). A conventional
three-electrode system was employed for the electrochemical detection, which was composed
of a modified glass carbon electrode (GCE, 3 mm in diameter) as the working electrode, a
platinum wire electrode as the counter electrode, and a saturated calomel electrode as the
reference electrode.

Cyclic voltammogram (CV) and differential pulse voltammogram (DPV) measurements
were carried out in a three-electrode cell. 10 mL of 0.1 M PBS was added into the

electrochemical cell. The CVs were performed in the range of 0-0.8 V. The DPVs were



recorded in the range of 0—0.8 V with the parameters of increment potential, 0.004 V; pulse
amplitude, 0.05 V; pulse width, 0.05 s; sample width, 0.0167 s; pulse period, 0.2 s; quiet time,
2s.

V. Detailed calculation process of electroactive surface area for the MIP composite

The electroactive surface area of the MIP composite was assessed by conducting cyclic
voltammetry (CV) measurements in a electrolyte of 0.1 M KCl and 5 mM [Fe(CN)g]* /+, using
varying scan rates ranging from 10 to 100 mV s-1. Based on the linear equation I, = 3.643v!/2-
4.609, R?= 0.996, the effective surface area of the MIP-CS-CMWCNTSs composite is
determined using the following equation (Eq S1) 2.

L, =2.69%x105 n¥2 A Do!2 C v1/2 (S1)

The term v'2 is the square root of the scan rate, while C indicates the concentration of
[Fe(CN)g]* /+. Additionally, Dy stands for the diffusion coefficient, A denotes the electroactive
surface area of the electrode, n represents the electron number, and I, signifies the anodic peak
current. Specifically for [Fe(CN)g]> /*, the diffusion coefficient Dy is 7.6 x 10-¢ cm?/s, and the
electron number n is 1.

VI. Detailed relationship and calculation process of the anodic (E,,) and cathodic
(Eyc) peaks and the scan rates for of the MIP composite

The peak potentials of the anodic (E,,) and cathodic (E,.) peaks exhibited a linear plot with
the natural logarithm of the scan rates (Inv). The equations obtained from linear regression were
as follows: Ep, = 0.029 Inv + 0.219, R = 0.999; E,. = -0.018 Inv + 0.314, R = -0.991. The
dynamic parameters can be computed utilizing following equation'3, specifically Eq S2 and S3:

Ep.=E° + RT Inv / (1-a) nF (S2)



E,=E° - RT Inv / onF (S3)

In this context, o represents the charge transfer coefficient, n denotes the number of
transferred electrons, v stands for the scan rate, E? indicates the formal standard potential, and
the remaining parameters are considered in their typical terms. The values of a and n were
calculated as 0.62 and 2.30 (= 2). Based on the findings from the pH impact section, it can be
inferred that the redox reaction of Qu involves the participation of two electrons and two
protons. Following the equation: I,, = n’F?vAI"/ 4RT, where n denotes the quantity of electrons
involved in the transfer, F stands for the Faraday constant, v represents the scan rate, A is the
electroactive surface area of the electrode, and I' indicates the surface concentration of the
electroactive substance. The calculated average surface coverage of Qu on the modified
electrode surface was found to be I' = 2.88 x 10 mol cm™. The outcome indicated that the
MIP-CS-CMWCNTs composite enhanced electroactive surface area and promoted the electron

transfer.

VII. Information on the types of interferents test

In this experiment, three types of interfering substances were used. Firstly, Rutin (Ru),
Baicalin (Ba), and Luteolin (Lu) were chosen as interferents due to their structural similarity to
quercetin (Qu) and their common presence as active components in traditional Chinese
medicines. Secondly, since quercetin is widely found in fruits, vegetables, tea, and
pharmaceuticals, and sodium citrate (CsHsNasO-) is commonly used as a food additive (e.g.,
acidity regulator, stabilizer) or as a metabolite in biological samples (such as urine and blood),
there is a possibility that they coexist in detection systems; hence, sodium citrate was also
selected as an interferent. Lastly, considering that quercetin may be used as a pharmaceutical
ingredient in human environments, where various inorganic ions are naturally present, several
common inorganic salts—Na2SO4, ZnClz, MgClz, Co(NOs)2:6H20, and KCl—were introduced

as the third category of interfering substances. The concentration of sodium citrate was 20 times
5



that of the target analyte, the concentration of inorganic ions was 40 times that of the target
analyte, and the flavonoid concentration including Ru, Baicalin Ba, and Lu was the same as

that of the target analyte.

Section 2 Additional Figures

I. The FT-IR spectra of EGDMA, Qu, 4-vp and MIPs
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Fig. S1 The FT-IR spectra of EGDMA, Qu, 4-vp and MIPs



I1. XPS survey of the CS-CMWCNTSs
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Fig. S2 (a) XPS survey of the CS-CMWCNTs; High-resolution XPS spectra of C 1s (b), N 1s (c), O 1s (d)

of CS-CMWCNTs.



I1I1. The long-term stability of the MIP-CS-CMWCNTs/GCE
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Fig. S3 The long-term stability of the MIP-CS-CMWCNTs/GCE under DPV
Section 3 Additional Tables

Table S1 Effect of the amount of 4-vp on the peak current by one-sample t-test method (yis, n=3,s)

Group Current (nA)
200 3.51+0.15™
400 4.37+0.28"
600 1.99+0.07*
800 1.65+0.12*
1000 1.53+0.14*

Note: Compared with the 400 group, *p<0.01

Table S2 Effect of elution time on the peak current by one-sample t-test method (Eis, n=>5,s)

Group Current (pA)
1 1.823+0.55™
2 1.86+0.58""
3 2.83+0.52*
4 4.60+0.30™
5 3.22+0.24™

Note: Compared with the 4 group, “p<0.01
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