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1. Examples of UV－vis Titrations 
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Figure S1. UV－vis spectra of 1 (40 μM) upon the addition of 3-NPBA in a HEPES 

buffer solution (50 mM) at pH 7.4 at 25 ○C. [3-NPBA] = 0－200 μM.  
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Figure S2. UV－vis spectra of 2 (40 μM) upon the addition of 3-NPBA in a HEPES 

buffer solution (50 mM) at pH 7.4 at 25 ○C. [3-NPBA] = 0－200 μM. 
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Figure S3. UV－vis spectra spectra of 1 (40 μM)－3-NPBA (80 μM) upon the addition 

of Fru in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. [Fru] = 0－50 mM. 
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Figure S4. UV－vis spectra of 1 (40 μM)－3-NPBA (80 μM) upon the addition of Glc 

in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. [Glc] = 0－200 mM. 

 

2. Examples of Fluorescence Titrations  

400 500 600 700
0

500

1000

1500

F
lu

o
re

s
c
e

n
c
e

 i
n

te
n

s
it
y

Wavelength (nm)  

0.000 0.002 0.004 0.006

0.0

0.2

0.4

0.6

0.8

1.0

(I
0
-I

)/
(I

0
-I

i)

[Fructorse] (M)
 

Figure S5. Fluorescence spectra of 1 (4 μM)－3-NPBA (240 μM) upon the addition of 

Fru in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 388 nm. [Fru] = 0－

6240 μM. 
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Figure S6. Fluorescence spectra of 1 (4 μM)－3-NPBA (240 μM) upon the addition of 

Ara in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 388 nm. [Ara] = 0－

6240 μM. 
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Figure S7. Fluorescence spectra of 1 (4 μM)－3-NPBA (240 μM) upon the addition of 

Fuc in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 388 nm. [Fuc] = 0－

6240 μM. 
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Figure S8. Fluorescence spectra of 1 (4 μM)－3-NPBA (240 μM) upon the addition of 

Man in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 388 nm. [Man] = 0－

6240 μM. 
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Figure S9. Fluorescence spectra of 1 (4 μM)－3-NPBA (240 μM) upon the addition of 

Rha in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 388 nm. [Rha] = 0－

6240 μM. 
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Figure S10. Fluorescence spectra of 1 (4 μM)－3-NPBA (240 μM) upon the addition of 

Rib in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 388 nm. [Rib] = 0－

6240 μM. 
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Figure S11. Fluorescence spectra of 1 (4 μM)－3-NPBA (240 μM) upon the addition of 

F6P in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 388 nm. [F6P] = 0－

6240 μM. 
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Figure S12. Fluorescence spectra of 2 (4 μM)－3-NPBA (240 μM) upon the addition of 

Fru in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 381 nm. [Fru] = 0－

6240 μM. 
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Figure S13. Fluorescence spectra of 2 (4 μM)－3-NPBA (240 μM) upon the addition of 

Glc in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 381 nm. [Glc] = 0－

6240 μM.  
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Figure S14. Fluorescence spectra of 2 (4 μM)－3-NPBA (240 μM) upon the addition of 

Gal in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 381 nm. [Gal] = 0－

6240 μM. 
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Figure S15. Fluorescence spectra of 2 (4 μM)－3-NPBA (240 μM) upon the addition of 

Ara in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 381 nm. [Ara] = 0－

6240 μM.  
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R2 = 0.95 
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Figure S16. Fluorescence spectra of 2 (4 μM)－3-NPBA (240 μM) upon the addition of 

Fuc in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 381 nm. [Fuc] = 0－

6240 μM. 
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Figure S17. Fluorescence spectra of 2 (4 μM)－3-NPBA (240 μM) upon the addition of 

Man in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 381 nm. [Man] = 0－

6240 μM. 
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Figure S18. Fluorescence spectra of 2 (4 μM)－3-NPBA (240 μM) upon the addition of 

Xyl in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 381 nm. [Xyl] = 0－

6240 μM. 

R2 = 0.93 

R2 = 0.99 

R2 = 0.99 
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Figure S19. Fluorescence spectra of 2 (4 μM)－3-NPBA (240 μM) upon the addition of 

Rib in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 381 nm. [Rib] = 0－

6240 μM. 
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Figure S20. Fluorescence spectra of 2 (4 μM)－3-NPBA (240 μM) upon addition of Tal 

in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 381 nm. [Tal] = 0－6240 

μM. 
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Figure S21. Fluorescence spectra of 2 (4 μM)－3-NPBA (240 μM) upon the addition of 

NAcGal in a HEPES buffer solution (50 mM) at pH 7.4 at 25 ○C. λex = 381 nm. [NAcGal] 

= 0－4320 μM. 

R2 = 0.99 

R2 = 0.95 

R2 = 0.95 
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3. Quantum Yield and Emission Lifetime 

 

Table S1. The quantum yield and emission lifetime of 1 and its complexes 

 1 1－3-NPBA 1－3-NPBA +Fru  

Quantum yield (%) at λex = 380 nm 7 1 3 

Emission lifetime (ns) at λex = 365 nm 2.23 2.24 2.22 

[1] = 4 μM, [3-NPBA] = 240 μM, [Fru] = 6000 μM. Measurements were conducted in a HEPES 

buffer solution (50 mM) at pH 7.4 at r.t. 

 

Table S2. The quantum yield and emission lifetime of 2 and its complexes 

 2 2－3-NPBA 2－3-NPBA +Fru  

Quantum yield (%) at λex = 360 nm 14 1 3 

Emission lifetime (ns) at λex = 365 nm 2.66 2.67 2.60 

[2] = 4 μM, [3-NPBA] = 240 μM, [Fru] = 6000 μM. Measurements were conducted in a HEPES 

buffer solution (50 mM) at pH 7.4 at r.t. 

 

 

 

4. pH Titrations 
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Figure S22. pH-Dependent fluorescence intensity of 1 (●); 1 plus 3-NPBA (■); 1 plus 3-

NPBA with Fru (▲) in water. λex = 388 nm. [1] = 4 μM, [3-NPBA] = 240 μM, [Fru] = 

6.0 mM. 
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Figure S23. pH-Dependent fluorescence intensity of 1 (●); 1 plus 3-NPBA (■); 1 plus 3-

NPBA with Fru (▲) in water. λex = 381 nm. [2] = 4 μM, [3-NPBA] = 240 μM, [Fru] = 

6.0 mM. 

 

 

5. ESI MS Analysis 

Figure S24. ESI mass spectra (negative) of (A) 2－3-NBPA complex. Inset: Calculated 

isotope pattern for [2－2H2O+3-NPBA+OH]―. (B) F6P－3-NBPA complex. Inset: 

Calculated isotope pattern for [F6P－2H2O+3-NPBA+OH]― 
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6. Linear Discriminant Analysis (LDA) 

 

Table S3. The jackknifed classification matrix of qualitative assay 

Jackknifed Classification Matrix 

  Ara F6P Fru Fuc G6P NAc

Gal 

NAc

Glc 

Gal Glc Man Rha Rib Tal Xyl control % 

correct 

Ara 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 

F6P 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 100 

Fru 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 100 

Fuc 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 100 

G6P 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 100 

NAc

Gal 

0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 100 

NAc

Glc 

0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 100 

Gal 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 100 

Glc 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 100 

Man 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 100 

Rha 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 100 

Rib 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 100 

Tal 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 100 

Xyl 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 100 

control 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 100 

Total 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 100 
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Figure S25. The canonical score plot of qualitative assay for saccharides. 

 

 

 

7. Regression Analysis: Support Vector Machine (SVM) 

 

Table S4. Concentration conditions in the quantitative assay of the mixtures  

Glc (mM) G6P (mM) F6P (mM) 

0.0 0.0 0.0 

0.65 0.35 0.10 

1.6 0.90 0.30 

3.3 1.8 0.50 

4.9 2.6 0.80 

6.5 3.5 1.0 
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Figure S26. Results of the SVM regression analysis of Glc, G6P, and F6P in mixtures. The values of the root-

mean-square of calibration (RMSEC) and prediction (RMSEP) prove high accuracies of the model and its 

predictive capacity. 
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