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Figure S1 The fluorescence emission spectra of solutions containing probe 2 in the
presence of varying amounts of paraquat (up) and diquat (down) in water at pH 12

(the concentration increased in the line of arrow).
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Figure S2 The fluorescence emission spectra of solutions containing probe 3 in the
presence of varying amounts of paraquat (left) and diquat (right) in water (the

concentration increased in the line of arrow).
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Figure S3 The PCA score plot of paraquat (solid circle) with two different
concentration (2 mM and 0.2 mM) and diquat (empty circle) with two different

concentration (2 mM and 0.2 mM).
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Figure S4 The loading plot of six variables in PCA analysis.
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Figure S5 The loading plot of four variables in LDA analysis.
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Table S1 The raw data of the qualitative analysis of paraquat, diquat and ten

interferences in urea.

Probe 1 Probe 2 Probe 3 Probe 3 Probe 3 Probe 3

Compound (F/F,, (F/F,, (F/F,, (F/F,, (A/A, (A/A,

354/578nm) | 638/698nm) | 232/329nm) | 232/342nm) | 448nm) 556nm)
D-tryptophan 1.01 0.97 1.29 2.20 1.00 0.94
D-tryptophan 1.01 0.98 1.28 2.15 0.97 0.94
D-tryptophan 1.00 0.95 1.31 2.16 1.02 0.94
D-tryptophan 1.00 0.99 1.28 2.18 1.01 0.94
D-tryptophan 1.01 0.97 1.26 2.17 0.99 0.94
D-tryptophan 0.99 0.97 1.27 2.19 0.98 0.94
D-tryptophan 1.00 0.99 1.28 2.18 0.96 0.94
D-tryptophan 1.01 0.99 1.30 2.17 0.95 0.93
D-tryptophan 1.00 0.99 1.26 2.19 0.97 0.94
D-tryptophan 0.99 0.97 1.29 2.18 0.94 0.93
L-tryptophan 0.96 0.93 1.31 2.24 0.97 0.90
L-tryptophan 0.95 0.92 1.32 2.30 0.96 0.90
L-tryptophan 0.96 0.91 1.31 2.30 0.95 0.90
L-tryptophan 0.95 0.92 1.34 2.24 0.92 0.90
L-tryptophan 0.96 0.92 1.33 2.28 0.99 0.90
L-tryptophan 0.95 0.92 1.35 2.32 0.93 0.90
L-tryptophan 0.95 0.91 1.35 2.22 0.92 0.90
L-tryptophan 0.94 0.91 1.37 2.26 0.94 0.90
L-tryptophan 0.95 0.91 1.35 2.28 0.91 0.89
L-tryptophan 0.96 0.92 1.31 2.27 0.98 0.90
D-histidine 1.02 1.00 0.92 0.97 1.55 4.16
D-histidine 1.01 0.94 0.91 1.00 1.57 4.16
D-histidine 1.01 0.98 0.95 0.96 1.56 4.16
D-histidine 1.00 0.99 0.93 0.98 1.59 4.14
D-histidine 1.00 0.97 0.94 0.95 1.59 4.15
D-histidine 1.00 0.94 0.91 0.99 1.58 4.16
D-histidine 1.00 0.96 0.93 0.97 1.55 4.16
D-histidine 1.00 0.97 0.93 0.97 1.61 4.13
D-histidine 1.01 0.97 0.92 0.98 1.60 4.14
D-histidine 0.99 0.95 0.91 0.99 1.57 4.12
L-histidine 0.98 1.00 0.95 1.01 2.06 4.71
L-histidine 0.99 0.96 0.95 1.01 2.05 4.72
L-histidine 0.98 0.99 0.94 0.99 2.00 4.74
L-histidine 0.98 0.95 0.92 0.97 1.99 4.75
L-histidine 0.98 0.97 0.95 1.01 1.97 4.74
L-histidine 0.97 0.98 0.94 1.02 1.98 4.75
L-histidine 0.98 0.97 0.91 0.99 2.03 4.73
L-histidine 0.97 0.97 0.92 0.98 2.02 4.74
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L-histidine 0.98 0.98 0.92 0.97 2.04 4.73
L-histidine 0.98 0.94 0.92 1.00 2.01 4.70
lysine 0.99 0.97 0.51 0.54 4.79 2.16
lysine 1.00 0.95 0.50 0.49 4.79 2.13
lysine 1.00 0.95 0.53 0.50 4.79 2.34
lysine 1.00 0.96 0.51 0.54 4.79 2.24
lysine 0.99 0.95 0.51 0.51 4.79 2.21
lysine 0.99 0.93 0.51 0.52 4.79 2.18
lysine 0.99 0.95 0.51 0.51 4.78 2.10
lysine 0.99 0.95 0.50 0.53 4.78 2.07
lysine 0.99 0.92 0.50 0.55 4.79 2.28
lysine 0.98 0.95 0.51 0.53 4.79 2.31
serine 0.98 0.98 1.00 1.05 0.92 0.95
serine 0.97 0.99 0.97 1.06 0.99 0.95
serine 0.99 0.98 1.00 1.02 0.91 0.95
serine 0.98 0.96 0.99 1.03 0.90 0.95
serine 0.97 0.95 0.97 1.06 0.97 0.95
serine 0.98 0.95 0.97 1.03 0.93 0.95
serine 0.97 0.96 1.00 1.01 0.95 0.95
serine 0.97 0.96 0.98 1.06 0.96 0.95
serine 0.97 0.96 0.95 1.04 0.94 0.95
serine 0.96 1.00 0.98 1.03 0.92 0.95
glycine 1.00 0.93 0.99 1.04 0.90 0.92
glycine 1.01 0.92 0.98 1.05 0.91 0.92
glycine 1.00 0.93 0.98 1.06 0.93 0.92
glycine 1.00 0.92 0.99 1.03 0.94 0.92
glycine 1.00 0.94 0.97 1.05 0.91 0.92
glycine 1.00 0.92 1.00 1.05 0.98 0.92
glycine 1.01 0.94 0.98 1.04 0.92 0.92
glycine 1.00 0.92 0.97 1.04 0.95 0.92
glycine 0.99 0.92 0.98 1.05 0.97 0.92
glycine 0.98 0.92 1.00 1.05 0.96 0.92
urea 0.97 0.93 0.98 1.03 1.01 0.96
urea 0.99 0.93 0.99 1.02 0.98 0.95
urea 0.97 0.94 1.01 1.05 0.97 0.95
urea 0.97 0.94 0.97 1.05 1.02 0.96
urea 0.97 0.98 0.98 1.03 1.03 0.96
urea 0.98 0.92 0.96 1.08 0.96 0.95
urea 0.96 0.95 1.00 1.04 0.95 0.95
urea 0.97 0.96 0.98 1.04 1.00 0.96
urea 0.97 0.98 0.96 1.07 1.02 0.96
urea 0.96 0.95 0.99 1.08 0.99 0.96
Na* 0.99 0.93 0.97 1.04 0.98 0.86
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Na* 0.99 0.93 0.99 1.05 0.94 0.86
Na* 0.99 0.97 0.99 1.06 0.93 0.86
Na* 1.00 0.91 0.99 1.03 0.95 0.86
Na* 0.99 0.94 0.98 1.09 1.00 0.86
Na* 1.00 0.98 0.98 1.04 0.99 0.86
Na* 1.00 0.95 0.99 1.04 0.97 0.86
Na* 0.99 0.93 1.00 1.08 0.96 0.86
Na* 0.99 0.94 1.00 1.05 0.92 0.86
Na* 0.99 0.95 1.00 1.06 0.92 0.86
K* 0.97 0.96 1.02 1.10 1.12 1.08
K* 0.97 0.97 0.99 1.05 1.11 1.06
K* 0.98 0.95 0.99 1.06 1.09 1.05
K* 0.98 0.96 0.99 1.08 1.14 1.06
K* 0.97 0.95 1.01 1.10 1.08 1.05
K* 0.97 0.95 1.01 1.08 1.18 1.07
K* 0.98 0.97 0.99 1.06 1.17 1.07
K* 0.97 0.98 0.99 1.09 1.10 1.06
K* 0.97 0.96 0.99 1.10 1.16 1.07
K* 0.97 0.94 0.98 1.07 1.15 1.07
paraquat 0.98 0.99 0.43 0.44 1.04 0.88
paraquat 0.98 0.99 0.44 0.44 1.03 0.88
paraquat 0.98 1.00 0.43 0.42 0.99 0.87
paraquat 0.98 1.01 0.43 0.42 0.98 0.86
paraquat 0.99 0.96 0.44 0.42 1.02 0.87
paraquat 0.99 0.97 0.43 0.42 1.00 0.87
paraquat 0.98 1.00 0.44 0.42 0.99 0.87
paraquat 0.98 1.01 0.44 0.43 1.01 0.88
paraquat 0.99 1.01 0.43 0.43 1.06 0.88
paraquat 0.99 1.01 0.44 0.43 1.05 0.88
diquat 0.82 1.50 0.31 0.55 0.97 0.88
diquat 0.82 1.50 0.31 0.56 0.95 0.87
diquat 0.83 1.53 0.30 0.56 0.94 0.87
diquat 0.83 1.53 0.31 0.56 0.98 0.88
diquat 0.83 1.51 0.31 0.56 1.02 0.88
diquat 0.82 1.50 0.31 0.55 0.99 0.88
diquat 0.84 1.52 0.32 0.56 0.99 0.88
diquat 0.84 1.52 0.32 0.56 0.96 0.87
diquat 0.83 1.50 0.31 0.56 1.01 0.88
diquat 0.83 1.53 0.31 0.56 1.00 0.88
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Table S2 The raw data of the semi-quantitative analysis of paraquat and diquat.

Concentration Probe 1 Probe 2 Probe 3 Probe 3
Compound (M) (F/F,, (F/F,, (F/F,, (F/F,,
354/578nm) 638/698nm) | 232/329nm) | 232/342nm)
Paraquat-1 10 0.96 0.94 0.88 0.74
Paraquat-1 10 0.96 0.93 0.88 0.74
Paraquat-1 10 0.99 0.94 0.89 0.74
Paraquat-1 10 0.99 0.95 0.89 0.73
Paraquat-1 10 0.99 0.94 0.89 0.73
Paraquat-1 10 0.98 0.94 0.89 0.73
Paraquat-1 10 0.99 0.95 0.90 0.73
Paraquat-1 10 0.99 0.97 0.89 0.73
Paraquat-1 10 0.98 0.95 0.88 0.73
Paraquat-1 10 0.98 0.95 0.89 0.73
Paraquat-2 50 0.98 0.99 0.62 0.54
Paraquat-2 50 0.98 0.99 0.63 0.52
Paraquat-2 50 0.98 1.00 0.62 0.52
Paraquat-2 50 0.98 1.01 0.63 0.52
Paraquat-2 50 0.99 0.96 0.63 0.53
Paraquat-2 50 0.99 0.97 0.63 0.53
Paraquat-2 50 0.98 1.00 0.62 0.52
Paraquat-2 50 0.98 1.01 0.62 0.53
Paraquat-2 50 0.99 1.01 0.63 0.53
Paraquat-2 50 0.99 1.01 0.63 0.53
Paraquat-3 100 0.96 0.96 0.43 0.36
Paraquat-3 100 0.96 0.96 0.43 0.37
Paraquat-3 100 0.97 0.92 0.43 0.37
Paraquat-3 100 0.97 0.93 0.43 0.36
Paraquat-3 100 0.98 0.96 0.43 0.37
Paraquat-3 100 0.98 0.95 0.43 0.35
Paraquat-3 100 0.97 0.92 0.43 0.35
Paraquat-3 100 0.97 0.93 0.43 0.35
Paraquat-3 100 0.98 0.95 0.43 0.36
Paraquat-3 100 0.98 0.95 0.43 0.36
Paraquat-4 125 0.97 0.93 0.36 0.30
Paraquat-4 125 0.98 0.93 0.36 0.30
Paraquat-4 125 0.97 0.93 0.35 0.29
Paraquat-4 125 0.98 0.93 0.35 0.29
Paraquat-4 125 0.98 0.94 0.35 0.29
Paraquat-4 125 0.97 0.94 0.35 0.29
Paraquat-4 125 0.97 0.94 0.35 0.28
Paraquat-4 125 0.97 0.92 0.35 0.28
Paraquat-4 125 0.97 0.94 0.35 0.28
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Paraquat-4 125 0.97 0.94 0.35 0.28
Paraquat-5 250 0.97 0.92 0.17 0.14
Paraquat-5 250 0.97 0.91 0.17 0.14
Paraquat-5 250 0.97 0.91 0.17 0.14
Paraquat-5 250 0.97 0.91 0.16 0.14
Paraquat-5 250 0.97 0.91 0.16 0.14
Paraquat-5 250 0.97 0.92 0.16 0.14
Paraquat-5 250 0.97 0.92 0.16 0.14
Paraquat-5 250 0.97 0.92 0.16 0.13
Paraquat-5 250 0.97 0.92 0.16 0.13
Paraquat-5 250 0.97 0.91 0.16 0.13
Diquat-1 10 1.00 1.05 0.85 0.91
Diquat-1 10 1.00 1.03 0.87 0.91
Diquat-1 10 1.00 1.05 0.86 0.91
Diquat-1 10 1.00 1.04 0.87 0.91
Diquat-1 10 1.01 1.04 0.85 0.91
Diquat-1 10 1.01 1.04 0.85 0.92
Diquat-1 10 0.99 1.03 0.86 0.92
Diquat-1 10 1.00 1.02 0.85 0.92
Diquat-1 10 0.99 1.06 0.84 0.91
Diquat-1 10 1.00 1.05 0.85 0.92
Diquat-2 50 0.95 1.27 0.52 0.72
Diquat-2 50 0.95 1.27 0.53 0.72
Diquat-2 50 0.97 1.27 0.51 0.72
Diquat-2 50 0.97 1.28 0.51 0.72
Diquat-2 50 0.97 1.29 0.51 0.71
Diquat-2 50 0.96 1.30 0.51 0.70
Diquat-2 50 0.96 1.28 0.51 0.72
Diquat-2 50 0.96 1.27 0.51 0.72
Diquat-2 50 0.94 1.29 0.51 0.71
Diquat-2 50 0.94 1.29 0.52 0.71
Diquat-3 100 0.82 1.50 0.31 0.55
Diquat-3 100 0.82 1.50 0.31 0.56
Diquat-3 100 0.83 1.53 0.30 0.56
Diquat-3 100 0.83 1.53 0.31 0.56
Diquat-3 100 0.83 1.51 0.31 0.56
Diquat-3 100 0.82 1.50 0.31 0.55
Diquat-3 100 0.84 1.52 0.32 0.56
Diquat-3 100 0.84 1.52 0.32 0.56
Diquat-3 100 0.83 1.50 0.31 0.56
Diquat-3 100 0.83 1.53 0.31 0.56
Diquat-4 125 0.64 1.61 0.19 0.39
Diquat-4 125 0.64 1.61 0.19 0.39
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Diquat-4 125 0.64 1.61 0.19 0.39
Diquat-4 125 0.64 1.61 0.19 0.39
Diquat-4 125 0.64 1.61 0.19 0.39
Diquat-4 125 0.64 1.61 0.19 0.39
Diquat-4 125 0.64 1.61 0.19 0.38
Diquat-4 125 0.63 1.61 0.19 0.38
Diquat-4 125 0.63 1.61 0.19 0.38
Diquat-4 125 0.63 1.61 0.18 0.38
Diquat-5 250 0.38 1.81 0.07 0.25
Diquat-5 250 0.38 1.81 0.07 0.25
Diquat-5 250 0.38 1.81 0.07 0.24
Diquat-5 250 0.38 1.81 0.07 0.24
Diquat-5 250 0.37 1.80 0.07 0.24
Diquat-5 250 0.37 1.80 0.07 0.24
Diquat-5 250 0.37 1.80 0.07 0.24
Diquat-5 250 0.37 1.80 0.07 0.24
Diquat-5 250 0.37 1.80 0.07 0.24
Diquat-5 250 0.37 1.79 0.07 0.24

Table S3 The train data set of the quantitative assay for paraquat and diquat mixture.

. Probe 1 Probe 2 (F/F, Probe 3 (F/F, Probe 3 (F/F,
Paraquat/diquat
(F/Fy, 354/578nm) 638/698nm) 232/329nm) 232/342nm)
SuM/5uM 1.02 0.98 0.84 0.88
SuM/5uM 1.02 0.99 0.86 0.91
SuM/5uM 1.02 1.01 0.85 0.89
SuM/5uM 1.01 1.01 0.84 0.88
SuM/5uM 1.01 1.01 0.86 0.88
SuM/5uM 1.00 1.01 0.85 0.86
SuM/5uM 0.99 0.99 0.86 0.90
SuM/5uM 1.00 1.00 0.86 0.88
SuM/5uM 0.99 1.00 0.84 0.87
SuM/5uM 1.00 1.02 0.85 0.87
SuM/5uM 1.01 1.02 0.85 0.89
SuM/5uM 1.00 1.02 0.85 0.87
SuM/5uM 1.01 1.00 0.85 0.87
SuM/5uM 1.01 1.02 0.85 0.87
SuM/5uM 1.00 1.00 0.84 0.90
62.5uM/50uM 0.96 1.24 0.31 0.44
62.5uM/50uM 0.96 1.22 0.32 0.44
62.5uM/50uM 0.96 1.22 0.31 0.43
62.5uM/50uM 0.95 1.21 0.31 0.43
62.5uM/50uM 0.96 1.22 0.32 0.44
62.5uM/50uM 0.96 1.25 0.32 0.46
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62.5uM/50uM 0.96 1.24 0.32 0.45
62.5uM/50uM 0.95 1.25 0.31 0.45
62.5uM/50uM 0.96 1.26 0.32 0.47
62.5uM/50uM 0.95 1.23 0.33 0.45
62.5uM/50uM 0.96 1.29 0.32 0.44
62.5uM/50uM 0.96 1.26 0.33 0.44
62.5uM/50pM 0.98 1.24 0.32 0.46
62.5uM/50pM 0.98 1.25 0.32 0.46
62.5uM/50uM 0.96 1.27 0.31 0.43
100uM/80uM 0.94 1.38 0.18 0.28
100uM/80uM 0.94 1.40 0.18 0.28
100pM/80pM 0.95 1.40 0.18 0.29
100pM/80pM 0.95 1.41 0.17 0.29
100uM/80pM 0.95 1.41 0.17 0.28
100uM/80pM 0.94 1.47 0.18 0.28
100uM/80pM 0.95 1.50 0.17 0.27
100uM/80pM 0.95 1.46 0.17 0.27
100M/80pM 0.95 1.49 0.18 0.28
100pM/30uM 0.95 1.48 0.17 0.27
100pM/30uM 0.94 1.56 0.18 0.28
100uM/80uM 0.94 1.55 0.17 0.29
100uM/80uM 0.93 1.49 0.18 0.28
100uM/80uM 0.96 1.53 0.18 0.29
100pM/80pM 0.95 1.57 0.17 0.27
200uM/150puM 0.88 1.62 0.06 0.14
200uM/150puM 0.87 1.67 0.06 0.12
2001M/150pM 0.86 1.66 0.06 0.14
200uM/150pM 0.86 1.64 0.06 0.14
200uM/150pM 0.85 1.66 0.05 0.12
200uM/150pM 0.86 1.64 0.05 0.13
200uM/150uM 0.86 1.65 0.06 0.13
2001M/150uM 0.87 1.66 0.06 0.13
2001M/150uM 0.86 1.65 0.05 0.14
2001M/150uM 0.86 1.65 0.06 0.13
2001M/150uM 0.86 1.70 0.06 0.13
200uM/150puM 0.86 1.66 0.05 0.13
200uM/150puM 0.87 1.65 0.06 0.14
200uM/150pM 0.87 1.62 0.06 0.13
200uM/150pM 0.86 1.66 0.05 0.12
3001M/200pM 0.72 1.55 0.02 0.09
3001M/200pM 0.73 1.58 0.03 0.09
3001M/200pM 0.72 1.60 0.02 0.09
300uM/200pM 0.72 1.59 0.02 0.09
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300uM/200uM 0.72 1.58 0.02 0.09
300uM/200uM 0.72 1.56 0.03 0.09
300uM/200uM 0.71 1.55 0.02 0.09
300uM/200uM 0.71 1.56 0.03 0.09
300uM/200uM 0.70 1.57 0.03 0.09
300pM/200pM 0.71 1.58 0.03 0.10
300pM/200pM 0.73 1.59 0.02 0.09
300pM/200pM 0.73 1.53 0.02 0.09
300puM/200pM 0.74 1.58 0.02 0.08
300puM/200pM 0.73 1.59 0.03 0.08
300puM/200pM 0.73 1.54 0.03 0.09

Table S4 The prediction data set of the quantitative assay for paraquat and diquat

mixture.
. Probe 1 Probe 2 (F/F,, Probe 3 (F/F, Probe 3 (F/F,,
Paraquat/diquat
(F/Fy, 354/578nm) 638/698nm) 232/329nm) 232/342nm)
31.25uM/20uM 0.97 1.11 0.56 0.67
31.25uM/20uM 0.99 1.09 0.56 0.63
31.25uM/20uM 0.98 1.10 0.56 0.64
31.25uM/20uM 0.98 1.09 0.54 0.65
31.25uM/20uM 0.97 1.07 0.56 0.64
31.25uM/20uM 0.98 1.07 0.57 0.64
31.25uM/20pM 0.99 1.08 0.55 0.65
31.25uM/20pM 0.98 1.05 0.55 0.64
31.25uM/20uM 0.99 1.06 0.56 0.65
31.25uM/20uM 0.98 1.06 0.55 0.64
31.25uM/20uM 0.99 1.06 0.54 0.65
31.25uM/20uM 0.99 1.08 0.56 0.63
31.25uM/20uM 0.98 1.13 0.56 0.65
31.25uM/20uM 0.97 1.10 0.55 0.63
31.25uM/20uM 0.98 1.13 0.56 0.63
125uM/100uM 0.91 1.43 0.13 0.27
125uM/100uM 0.90 1.43 0.14 0.27
125uM/100uM 0.90 1.40 0.14 0.27
125pM/100uM 0.89 1.43 0.13 0.25
125pM/100uM 0.89 1.40 0.13 0.26
125uM/100uM 0.93 1.39 0.14 0.27
125uM/100uM 0.92 1.43 0.13 0.27
125uM/100uM 0.92 1.41 0.14 0.25
125uM/100uM 0.92 1.44 0.14 0.27
125uM/100uM 0.92 1.43 0.14 0.26
125uM/100uM 0.92 1.42 0.14 0.27
125uM/100uM 0.92 1.44 0.13 0.26

S14




125uM/100pM 0.92 1.36 0.13 0.27
1254M/100pM 0.92 1.4 0.14 0.26
1254M/100pM 0.92 1.42 0.14 0.26

S15




