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Figure S1 Enlarged-TEM image of ONCNs. 
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Figure S2 FT-IR spectrum of ONCNs. 
 
 
 
 
 
 



 

Figure S3 FL intensity at 390 nm (excitation at 335 nm) of the ONCNs as a function 
of A) NaCl concentration, B) solution pH value, and C) storage time. the excitation 
and emission slit widths were 5 nm and 3 nm, respectively. 
 
 
 
 
 
 
 
 
 
 

 
Figure S4 Decay of the FL of the ONCNs in the absence and presence of Ag+ (30 µM) 
or Ag+ (30 µM) and Ctl (30 µM). 
 
 
 
 
 



 
Figure S5 The FL intensity of the ONCNs (10 μg mL-1) in different pH values of Tris-
HNO3 buffer solution in the absence or presence of Ag+ ions (30 μM). 
 

As shown Figure S5 (blue line), it can clearly be seen that the relative FL of 

ONCNs efficiency increased gradually as the pH increased from 6.0 to 7.0, then, the 

relative FL value decreased gradually as the pH increased from 7.0 to 8.0. This would 

mean that there would be strong interactions between the Ag+ ion and the ONCNs at 

acid-base solution, meaning that Ag+ ion would decrease the FL of the ONCNs 

efficiently. On the other hand, Ag+ ion can complex with OH- to form the insoluble 

hydrated oxide Ag(OH) under strong alkaline conditions, preventing coordination of 

Ag+ ion to the ONCNs, leading to incomplete FL quenching due to the suppression of 

ONCNs-Ag+ aggregate formation. Considering the protonation-deprotonation of the 

ONCNs and the stable effect of the Ag+ ion for pH values, pH 7.0 Tris-HNO3 buffer 

was selected as the optimum solvent for sensor performance. 
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Figure S6 FL spectra of ONCNs in the presence of various metal ions. The 
concentration of Ag+ ions were 30 µM, that of Hg2+ was 50 µM, and those of the other 
metal ions were 500 µM. Excitation/emission wavelengths at 335/390 nm, and both 
the excitation and emission slit widths were 5 nm and 3 nm, respectively. 
 
 
 

 
Figure S7 FL spectra of ONCNs-Ag+-based in the presence of various biomolecules. 
The concentration of Ctl was 30 μM, that of dopamine, adrenaline and serotonin were 
50 µM, respectively, and those of the other biomolecules were 500 µM. 
Excitation/emission wavelengths at 335/390 nm, and both the excitation and emission 
slit widths were 5 nm and 3 nm, respectively. 

 
  

350 400 450 500 550 600
0

200

400

600

FL
 In

te
ns

ity
/a

.u
.

Wavelength/nm

Ag+

Other ions

350 400 450 500 550 600
0

200

400

600

FL
 In

te
ns

ity
/a

.u
.

Wavelength/nm

Ctl

Other interferences



Table S1. Comparison of different methods and/or probes for Ag+ ion determination. 

Analyte Methods Probe Linear range Detect limit Refs. 

Ag+ ion Fluorescence FITC-CdTe QDs 0.125-12.5 μM 40 nM [1] 

Ag+ ion Fluorescence BSA-Au NCs 5.0 - 60.0 μM 0.23 µM [2] 

Ag+ ion Fluorescence CDs 5 - 100 μM 1.40 μM [3] 

Ag+ ion Fluorescence ONCNs 3 - 30 µM 0.78 µM Our 
method 

 

 

 

Table S2. Comparison of different methods and/or probes for Ctl determination. 

Analyte Methods Probe Linear range Detect limit Refs. 

Ctl Fluorescence PCNBPs 0.05 - 40 μM 15.9 nM [4] 

Ctl Fluorescence MoOx QDs 1 - 40 μM 0.51 μM [5] 

Ctl Fluorescence B,N-CQDs 0.1 - 60 μM 30 nM [6] 

Ctl Fluorescence ONCNs 1 - 30 µM 74 nM Our 
method 
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