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Figure. S1 (A) TEM image,
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Figure.S2 (A) TEM image of manganese dioxide nanosheets (MnOz2), (B) UV-Vis
absorption spectrum of MnOz2, (C) FT-IR spectrum of MnOz, (D) XRD pattern of
MnO:z and (E) XPS survey spectrum of MnOx.
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Figure.S3 Fluorescence spectra of various substances (a) MnOz2, (b) OPD, (c)

MnO2+OPD, (d) NCDs, (¢) MnO2+NCDs, (f) MnO2+OPD+NCDs
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Figure.S4 (A) Uv-vis absorption spectrum of OPDox and fluorescence emission

spectrum of NCDs (EX=360nm) , (B) the potential diagram of OPDox and NCDs
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Figure.SS Fluorescence spectra of ratio fluorescence system before and after adding
ALP and 2, 4-D, before: (a) MnO2+OPD+NCDs, after: (b) MnO2+OPD+NCDs
+ALP+AAP, (c) MnO2+OPD+NCDs+ALP+AAP+2,4-D, (d) MnO2+OPD+NCDs

+2,4-D, (e) MnO2+OPD+NCDs+AAP, (f) MnO2+OPD+NCDs+ALP.
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Figure. S6 Uv-vis absorption spectra of various substances (a) OPD, (b) ALP, (¢)
AAP, (d) ALP+AAP, (¢) MnOz2, (f) MnO2+OPD+AAP+ALP, (g)

MnO2+OPD+AAP+ALP+2,4-D, (h) MnO2+OPD+2,4-D



16004
—_
=
G
2
£ 1400
w
=
<
=
g
= 12004
=
1000 T T T T T
3 4 5 6 7 8
pH
C 24004 —=— (.01 mg/m
g —— 0.1 mg/ml.
4 —4&—(.2 mg/mL
2000 —v— 0.3 mg/mL
- 0.4 mg/mL
= 1600 —— 0.5 mg/mL
& —4— 0.6 mg/mL
£ 1200
z
=
< 800
8
e A
= 400
0
(] 10 15 20 25 30 35
OPD concentration (mM)
E .
—a—(.lmM
- —a—0.5mM
o' 0.8 —a— 1mM
s —— 2mM
'E 3ImM
E 0.6 ——4mM
- ——5mM
ik —e—6mM
£ 0.4 —e— TmM
=
2
£ 021
=
0.0
T T T
0 10 20 30

ALP concentration (mU/mL)

B 2000

1600

1200

FL intensity (a.u.)
- *®
s =

<=

_e—e—e—o—o—0
o—0

Time (min)

D

2.04
1.84
1.6
1.4
1.24

Fas6/Fa30

1.04
0.8+

0.6

H
[
HH
A
HA

10 20 30 40

Time (min)

Figure.S7 Effects of (A) OPD-oxidation-related pH, (B) oxidation time, (C)

concentrations of OPD and the MnO:z nanosheets, (D) ALP hydrolysis time, (E)

concentration of the hydrolyzed AAP substrate, and (F) time required for enzyme

inhibition by 2,4-D

Table S1 Comparison of the 2,4-D sensor reported herein with similar previously

reported sensors

Method Linear range  Detection limit Type Reference
Boron-doped (Neto ,0li

Electrochemistry  100-1000 nM 34 nM
diamond electrode veira,&,Su

arez,2022)



(Ye,

Gold
Zhang,&
Fluorescence 0-5ugL™! 50 ng mL™! nanobipyramids
Wang,
sensors
2022)
(Arduini,
Prussian blue
Electrochemistry  0.1-1 mg L™! 50 ug L! Moscone,
nanoparticles
2019)
Fe3Os-polyaniline  (Goswami
Electrochemistry  1.4-2.7 uM 0.21uM
nanocomposite ,Mahanta,
2021)
Ratiometric 0.05-30 MnO2-NCDs-
0.013 pg/mL Present
fluorescence ug/mL OPD
study
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