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Aneurine hydrochloride protected fluorescent copper
nanoclusters: preparation and application in the specific
detection of Fe’* in microbial samples

YANG Xiaoxi, XIE Yafang, CHEN Du, FU Ailing”

College of Pharmaceutical Sciences, Southwest University, Chongqing 400715, China

Abstract: [Objective] To prepare the fluorescent stable aneurine hydrochloride
(VB))-protected copper nanoclusters with VB, as a protective ligand and reducing agent for the
detection of trace amounts of Fe’”. [Methods] We used VB, as a protective ligand and reducing
agent to synthesize VBj-protected copper nanoclusters. Then, we characterized the copper
nanoclusters by UV visible absorption spectrum, fluorescence spectrum, and particle size, and
explored their pH responsiveness, selectivity to F ¢’ and linear range in the detection of Fe'".
[Results] The prepared VB -protected copper nanoclusters had good water solubility, excellent
stability, and ultrafine size. As the fluorescent probes to detect Fe’*, the copper nanoclusters
showed good linearity in the ranges of 0-5 pumol/L and 5-500 pmol/L, with the limit of
detection of 0.085 pmol/L. When being used to detect Fe’” in the actual microbial sample of
Trichophyton, the copper nanoclusters showed the recovery rate between 95.67% and 107.94%.
[Conclusion] We used VB, as a protective ligand and reducing agent to prepare fluorescent
stable VB,-protected copper nanoclusters. On the basis of the selective quenching of F e’” by
the copper nanoclusters, we established a simple, rapid, and sensitive method for the detection
of Fe’" and successfully applied it to the detection of Fe** in Trichophyton. This method has a
good application prospect in actual microbial samples.

Keywords: copper nanoclusters; fluorescent probes; Fe’*; aneurine hydrochloride (VB))
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Figure I ~Schematic diagram of the synthetic pathway of VB;-Cu NCs and the fluorescence detection of Fe*.
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Figure 2 Characterization of VB1-Cu NCs. A: The excitation and emission spectra of VB;-Cu NCs, insets
show the photographs taken under day light (1) and UV light (2). B: UV-vis absorption spectra of VB;-Cu NCs
and VB;. C: Particle size distribution of the VB{-Cu NCs (based on volume).
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Figure 3 Effect of pH on the intensity of VB;-Cu
NCs.
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Figure 4 Selectivity of the VB;-Cu NCs toward
Fe*" and the other metal ions.
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Figure 5 Sensitivity and linearity of VB1-Cu NCs for detecting Fe’*. A: The fluorescence spectra of VB1-Cu
NCs with different concentrations of Fe®* (0-500 pumol/L). B, C: The linear relationship between relative

. . 3+ .
fluorescence intensity F/Fy and Fe”  concentration.

£ 1 ETRREMRFRIEN Fe* M RELLE

Table 1 Comparison of analytical performance of analytical methods based on different nanomaterials for
detection of Fe'*

Nanomaterials Linear range (umol/L) Detection limit (umol/L) Reference

Carbon dots 2.500-30.000 0.800 [24]

CuNCs@PVP 0.400-20.000 0.140 [25]

CuNC@Trp 10.000-1 000.000 2.200 [26]

Au NCs 0.750-125.000 0.227 [27]

GHRP-6-Au NCs 2.000-1 000.000 1.400 [28]

VB,;-Cu NCs 0.000-5.000, 5.000-500.000 0.085 This work

2.5 EMEYHERPER VB-Cu NCs & HI1E 95.67%-107.94% N , A X 5 o fii 22

M Fe S E

R T B UEA Ty B9 58 A% LA VB-Cu NCs
NIHRED, BB R b Fe RS, Rk
A7l B o S5 AR 2 FoR, IR

(relative standard deviation, RSD) i [l 7&
0.43%—1.27%I0] , FKBIZ )y 2% HA BT A9 e
W, TSR A PR B R P Pt
RIS

®2 EEET FOMESENERENESIHLE

Table 2 Determination of Fe*" in Trichophyton samples and the results of recovery test

Content in sample (umol/L) Added (umol/L) Total found (umol/L) Recovery (%) RSD (%)

12.16 5.00 17.56 107.94 0.43
10.00 22.03 98.71 0.83
25.00 38.12 103.84 1.27
50.00 60.00 95.67 1.18
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