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Fig. S1 The CNMs from different comonomers: β-CD (pink line), β-CD and VPA (blue 
line), β-CD, VPA and oPD (black line), β-CD, VPA and mPD (green line), β-CD, VPA 
and pPD (purple line) and β-CD, VPA and H3PO4 (gray line).



Fig. S2 The quantum yield of the prepared NPCGFs.



Fig. S3 Effect of time under illumination on the FL intensity of NPCGFs.



Fig. S4 Effect of ionic strength on the FL intensity of NPCGFs.



Fig. S5 Zeta potential of NPCGFs in 0.05 M PBS buffer (pH = 7) solution. 



Fig. S6 FL decay of free NPCGFs (black line, 40μg mL-1) and NPCGFs (red line, 40μg 
mL-1) in the presence of Qc (20μg mL-1).



Fig. S7 Relative FL intensity (FL/FL0) of the NPCGFs probe with the addition of 
interfering compounds.

Table S1 Comparison of materials, method, selectivity, excitation wavelength, and 



emission wavelength for different N, P co-doped CNMs.

Material used Method Selectivity λex λem Ref.

Glucose and monopotassium 

phosphate

Hydrothermal 

treatment
350nm 435nm 1

Sodium citrate and 

diammonium phosphate

Hydrothermal

method
Hg (ΙΙ) 340nm 440nm 2

Uric acid, citric acid and 

phosphoric acid

Hydrothermal 

approach
Captopril 330nm 425nm 3

β-CD, oPD and VPA
Hydrothermal

method
Quercetin 360nm 445nm

This 

work



Table S2 Effect of the mass ratio between β-CD and oPD on the FL intensity of the 

obtained NPCGFs.

mβ-CD: moPD 5:1 2:1 1:1 2:1 3:1

FL Intensity 269 342 723 719 712



Table S3 Effect of the temperature on the emission wavelength and FL intensity of the 

obtained NPCGFs.

Temperature λex (nm) λem (nm) FL Intensity (a.u.)

4℃ 360 443 614

20℃ 360 445 589

40℃ 360 445 576

60℃ 360 445 554

80℃ 360 445 542



Table S4 Comparison of different probes for Qc detection.

Methods Linear range
(μM)

LOD 
(μM)

Recovery 
(%) Ref.

Electrochemical detction 0.005-7 0.0024 101.3-103.3 4

HPLC detection 0.33-82.7 5

Raman spectroscope 3.2-23.1 0.97 97.1-102.6 6

Fluorescent detection 2.87-31.5 0.98 93.3-105.1 7

This method 1.15-99.3 0.66 99.5-101.3 Our 
method



Table S5 Analytical results for the determination of Qc in Xuan Wu river samples using 

the proposed NPCGFs probe.

Samples
Targe

t
Added (μM) Measured (μΜ) Recovery (%) RSD (n=3, %)

1 Qc 10 10.09 100.08 4.59

2 Qc 10 10.18 100.21 4.74

3 Qc 10 9.95 99.60 5.09
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