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Figure 1 TEM images of (a) L-NCQDs and (b) D-NCQDs (inset: HRTEM images); particle size distributions of (c) L-NCQDs and (d) D-NCQDs

(color online).
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Figure 2 (a) Raman, (c) Zeta potential, and (d) XPS full-scan of L-NCQDs and D-NCQDs; (b) FTIR of L-NCQDs. D-NCQDs and L-/D-Trp (color

online).
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Figure 3 (a) C 1s, (b) O Is, and (c) N 1s spectra of L-NCQDs; (d) C 1s, (e) O 1s, and (f) N 1s spectra of D-NCQDs (color online).
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Figure 4 (a) UV-Vis, excitation and emission spectra (inset: photograph under 365 nm UV light), (b) emission spectra at different excitation
wavelengths of L-NCQDs. (c) UV-Vis, excitation and emission spectra (inset: photograph under 365 nm UV light), (d) emission spectra at different
excitation wavelengths of D-NCQDs (color online).
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Figure 5 (a) PL emission spectrum of L-NCQDs at different pH values (inset shows PL emission intensity at different pH values); (b) spectrum of L-
NCQD aqueous solution mixed with different solvents (excited at 370 nm) (color online).
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F 1 L-NCQDsHID-NCQDs A3 fir FI X 4 bR HAth & 45 RN 9L i 77~ 5
Table 1 Fitting results of double exponential functions for fluorescene lifetime and fluorescence quantum yield of L-NCQDs and D-NCQDs

FE 7; (ns) 7, (ns) Tayg (1S) R QY (%)
L-NCQDs 6.45 20.63 14.82 0.9990 22.87
D-NCQDs 5.21 20.63 13.69 0.9992 24.36
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Figure 6 CD spectra of (a) L/D-Trp and N-Glu, and (b) L-NCQDs and D-NCQDs. (c) The 'H NMR spectra (DMSO, 500 MHz, rt) of L-/D-Trp and

L-/D-NCQDs (color online).
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Figure 7 (a) CD spectra of L-Trp and L-NCQDs in the range of 250-300 nm; (b) CD and UV-vis spectra of L-NCQDs in the range of 300-400 nm

(color online).
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Figure 8 The ability of L-NCQDs to recognize amino acid enantiomers (color online).
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Figure 9 Fluorescence intensity changes of L-NCQDs solutions of different pH that were added to (a) L-Asn or D-Asn and (b) L-Gln or D-GIn
(Inset: The relative PL intensity change for L-amino acids and D-amino acids versus pH values) (color online).
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Preparation of tryptophan-derived chiral carbon quantum dots by
hydrothermal carbonization and their chiral recognition properties
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Abstract: The key to preparing chiral carbon quantum dots (CCQDs) is to preserve the properties of carbon quantum
dots while endowing them with chiral characteristics. Herein, chiral carbon quantum dots (L-/D-NCQDs) were
synthesized by hydrothermal carbonization method using glucosamine (N-Glu) as the carbon source and tryptophan
enantiomer (L-/D-Trp) as the chiral source, emitting bright blue fluorescence under UV lamp. It is showed that
L-/D-NCQDs have an average diameter of 4.0—4.5 nm, a maximum excitation wavelength of 310 and 368 nm, and a
maximum emission wavelength of 450 nm. Circular dichroism spectra confirms that L-NCQDs and D-NCQDs are pairs
of enantiomers with opposite and symmetric chiral signals at 220, 280 and 350 nm. The stronger chiral signal at 220 nm
was attributed to the retention of surface chiral residues, and the chiral centers at 280 and 350 nm were attributed to the
aggregates of chiral molecules and optical transitions in carbon nucleus. L-NCQDs exhibited excellent chiral recognition
for L-/D-asparagine (L-/D-Asn) and L-/D-glutamine (L-/D-Gln). The fluorescence intensity of L-NCQDs had no
observable change in the presence of left-handed enantiomers, but enhanced obviously in the presence of right-handed
enantiomers. This method displayed a linear range of 0-6.25 mM with the detection limit of 0.06 and 0.29 mM. The
enantioselectivity (Ip—1,)/(I;—1,) can reach up to 8.7 and 4.0, respectively.

Keywords: hydrothermal carbonization, chiral carbon quantum dots, tryptophan, chiral recognition

doi: 10.1360/SSC-2023-0232

915


https://doi.org/10.1360/SSC-2023-0232

	水热炭化合成色氨酸衍生手性碳量子点及其手性�识别性能研究
	引言�  引言�
	实验部分� 验部分�
	试剂与仪器� 试剂与仪器�
	L-/D-NCQDs的制备� Ds的制备�
	的稳定性研究� -NCQDs的稳定性研究�
	手性识别及条件优化� 及条件优化�
	分析与表征� 分析与表征�

	结果与讨论� 与讨论�
	形貌及结构� 形貌及结构�
	光学性质分析� 学性质分析�
	手性分析�  手性分析�
	手性识别氨基酸对映体� 基酸对映体�

	结论�  结论�


