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1. Fig. S1 FT-IR spectra of (a) 4AA, (b) 3h, (c) 6 h, (d) 9h, (e) 12h, (f) 15h, (g) 18h, and (h) 21h 
NCDs.

2. Fig. S2 FT-IR spectra of (a) serine, and (b) d-threonine. We have found both FT-IR spectra 
from this site. (www.chemicalbook.com)

3. Fig. S3 13C-NMR spectra of (a) 4AA, (b) 3h, (c) 6 h, (d) 9h, (e) 12h, (f) 15h, (g) 18h, and (h) 
21h NCDs.

4. Fig. S4 1H-NMR spectra of (a) 4AA, (b) 3h, (c) 6 h, (d) 9h, (e) 12h, (f) 15h, (g) 18h, and (h) 
21h NCDs.

5. Fig. S5 The UV-vis absorption (black line), PL emission (red line), and Photoluminescence 
excitation (PLE) (blue line) spectra of the NCDs in deionized water at various times, including 
(a) 3, (b) 6, (c) 9, (d) 12, (e) 15, (f) 18, and (g) 21 hours. A photo was taken using an iPhone X 
(2019).

6. Fig. S6 PL emission spectra of NCDs at different excitation wavelengths changing from 340-
400 nm for (a) 3 h, (b) 6 h, (c) 9 h, (d) 12 h, (e) 15 h, (f) 18 h, and (g) 21 h. 
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Fig. S1 FT-IR spectra of (a) 4AA, (b) 3h, (c) 6 h, (d) 9h, (e) 12h, (f) 15h, (g) 18h, and (h) 21h 
NCDs.



Fig. S2 FT-IR spectra of (a) serine, and (b) d-threonine.
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Fig. S3 13C-NMR spectra of (a) 4AA, (b) 3h, (c) 6 h, (d) 9h, (e) 12h, (f) 15h, (g) 18h, and (h) 
21h NCDs.
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Fig. S4 1H-NMR spectra of (a) 4AA, (b) 3h, (c) 6 h, (d) 9h, (e) 12h, (f) 15h, (g) 18h, and (h) 
21h NCDs.
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Fig. S5 The UV-vis absorption (black line), PL emission (red line), and Photoluminescence 
excitation (PLE) (blue line) spectra of the NCDs in deionized water at various times, 
including (a) 3, (b) 6, (c) 9, (d) 12, (e) 15, (f) 18, and (g) 21 hours. A photo was taken using an 
iPhone X (2019).



Fig. S6 PL emission spectra of NCDs at different excitation wavelengths changing from 
340-400 nm for (a) 3 h, (b) 6 h, (c) 9 h, (d) 12 h, (e) 15 h, (f) 18 h, and (g) 21 h. 
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