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Figure S1. SEM images of MWCNTs/GCE (A) and CNPs-MWCNTs/GCE (C). EDX
spectrum of MWCNTs (B) and CNPs-MWCNTs (D).

SEM was used to characterize MWCNTs/GCE and CNPs-MWCNTs/GCE (Figure
R5). There is no obvious morphological change between MWCNTs/GCE (Figure R5A)
and CNPs-MWCNTs/GCE (Figure R5C), because CNPs are relatively small and cannot
be clearly seen in SEM. Figure R5B and Figure R5D are EDX spectrum of MWCNTs
and CNPs-MWCNTs. It can be seen that they both have C and O elements, while CNPs-
MWCNTs have more N elements than MWCNTs, indicating that CNPs-MWCNTs
composites were successfully prepared.

/ A4 S
== CUNPs 1157

3468 A
S WYY

(————
2967 Vv

1402
—— CNPs 1635 1 1053

%

MWCNTs

Transmittance

S

S~

2922, wemme CNPs-MWCNTS
F\AFM
= CUNPs-CSF-CNP S-MW‘CNTS
4000 3000 2000 1000
Wavenumber / cm-1

Figure S2. FT-IR spectra of CuNPs, CS, CNPs, MWCNTs, CNPs-MWCNTs, and
CuNPs-CSF-CNPs-MWCNTs, respectively.
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Figure S2 is FT-IR spectra of CuNPs, CS, CNPs, MWCNTs, CNPs-MWCNTs, and
CuNPs-CSF-CNPs-MWCNTs. The peaks at 1402 cm™' and 1053 cm™! correspond to
the bending vibration of -CH2 and the stretching vibration of C=0, respectively[1].
Compared with CS, the O-H and N-H stretching vibration absorption peaks of CuNPs-
CSF-CNPs-MWCNTs shifted to the wavelet number at 3468 cm™!. The C-H stretching
vibration absorption peaks appear at 2967 cm ™! and 2922 cm™!, and C-H vibration is
related to the disappearance of pyranose at 1157 cm™'. These properties can explain the
formation of CSF and the dehydration of the pyranose ring by the chitosan chain [2].

Figure S3. CVs of bare GCE (A), MWCNTs/GCE (B), CNPs-MWCNT/GCE (C),
CSF-CNPs-MWCNT/GCE (D), and CuNPs-CSF-CNPs-MWCNTs/GCE (E) measured
at different scan rates in 5.0 mM [Fe(CN)s]*"* + 0.5 M KCI. (F) Linear relationship
between peak current (lp) and square root of scan rate (v?) for different modified
electrodes (a-e: GCE, MWCNTsS/GCE, CNPs-MWCNT/GCE, CSF-CNPs-
MWCNT/GCE, CuNPs-CSF-CNPs-MWCNTSs/GCE).

The electroactive surface areas of bare GCE (Figure S3A), MWCNTSs/GCE (Figure
S3B), CNPs-MWCNT/GCE (Figure S3C), CSF-CNPs-MWCNT/GCE (Figure S3D)
and CuNPs-CSF-CNPs-MWCNTSs/GCE (Figure S3E) were further investigated by CV.
Figure S3F shows the linear relationship between the peak current (lp) and the square
root of the scan rate (v'?) for different electrodes at different scan rates (0.06 ~ 0.21 V
s1)in 5 mM [Fe(CN)s]*"* solution containing 0.5 M KCI. GCE: Ip(A) = (1.9 x 10"
HVI2(VI/s) + 3.5422x108 (R?= 0.9845), MWCNTS/GCE: Ip(A) = (7.83 x10*)v2(V/s)
- 4.8887x10° (R? = 0.9949), CNPs-MWCNTS/GCE: Ip(A) = (7.69 x 10*)v2(V/s) -
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7.3812x10° (R?= 0.9922), CSF-CNPs-MWCNT/GCE: Ip(A) = (6.35 x104)v¥2(V/s) -
4.363%10° (R? = 0.9894), CuNPs-CSF-CNPs-MWCNTS/GCE: Ip(A) = (8.07 x 10
YvI2(V/s) - 6.1822x10° (R? = 0.9989).

The Randles-Sevcik equation is used to calculate the electroactive surface area of
different modified electrodes® I:

1p=2.69 x 10°n%2ADY2,12C, (1)

A=B/(2.69 x105n32DY2Co) )

where n is the number of transfer electrons, A (cm?) is the electroactive surface area, D
(cm?/s) is related to the diffusion coefficient, v (V/s) is the scanning rate, Co (mol/cm?3)
is the concentration of [Fe(CN)s]*”’*, and B is the slope of the linear relationship (Figure
R1F). When the electrolyte is 5 mM [Fe(CN)s]*"* solution, n = 1, D = 6.3x10° cm?/s,
from egn (2), the electroactive surface area of MWCNTS/GCE, CNPs-MWCNTSs/GCE,
CSF-CNPs-MWCNT/GCE and CuNPs-CSF-CNPs-MWCNTSs/GCE can be calculated
as 0.233 cm?, 0.228 cm?, 0.189 cm?, 0.240 cm?, respectively, which is much higher than
that of bare GCE (0.056 cm?).
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Figure S4. LSV curve of CuNPs-CSF-CNPs-MWCNTs/GCE in 0.1 M PBS (pH=7.0)
containing different concentrations of IAA (0.01, 0.1, 0.5, 1, 5,10, 20, 30, 40, 50, 60
uM) (A) and SA (2, 4, 6, 10, 15, 20, 25, 30, 35, 40, 45 uM) (C), respectively. Linear
correlation curve between peak current and concentrations of [AA1 (B), IAA2 (B), and
SA (D), respectively.



Figure S4 shows the detection results of IAA (Figure S4A-B) and SA (Figure S4C-
D) by CuNPs-CSF-CNPs-MWCNTs/GCE under the optimal experimental conditions.
Figure S4A shows the LSV responses of different concentrations of modified electrodes
to IAA1 and IAA:. Figure S4B shows the linear relationship between the peak current
and the concentrations of IAA1 and IAA2. A good linear relationship was found for
[AA1 and IAA2 from 0.01 to 60 uM. The linear regression equations were Ip(HA) =
1.1455¢ (umol/L) + 1.4115 (R*=0.9968) and Ip(pA) = 0.5618¢ (umol/L) + 0.9798 (R?
=0.9901), respectively, and the detection limit was 0.0078 uM and 0.0091 (S/N = 3).
Figure S4C shows the LSV responses of the modified electrodes at different
concentrations to SA. Figure S4D is the linear relationship between peak current and
SA concentration. In the 2-45 uM range, there is a good linear relationship between
peak current and SA concentration: /p(LA) = 2.012¢ (umol/L) — 2.476, (R?= 0.9978)
and Ip(pA) = 0.9450c (umol/L) + 11.3310, (R?= 0.9986). The detection limit was 0.24
uM (S/N = 3). Since the sensitivity of the first oxidation peak is larger than that of the
second oxidation peak (Figure R3B), the first oxidation peak was selected as the
research object.
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