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Fig.1 (A)UV-Vis absorption spectra, the fluorescence excitation and emission spectra of PVP-Cu NCs; (B) The
fluorescence emission spectra of PVP-Cu NCs, PVP and AA

B.a. PVP-Cu NCs, b. PVP, c. AA; ¢( PVP-Cu NCs) =0.9 mmol/L, ¢(PVP) =¢(AA) =100 pmol/L
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Fig.2 (A) TEM image of PVP-Cu NCs. (B) XPS spectrum of Cu2p. (C) FT-IR spectra of PVP-Cu NCs (a) and PVP(b)
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Fig.3 Effect of the storage time (A), UV-light illumination time (B), and concentrations of NaCl ( C) on the

fluorescence intensity of PVP-Cu NCs
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Fig.4 Effect of pH (A) and reaction time (B) on the F, — F of the Cu NCs-Que system
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Fig.5 (A) Fluorescence emission spectra of PVP-Cu NCs with the addition of different Que concentrations.

(B) The calibration plot of F;/F vs Que concentrations range from 0. 1 to 0.9 wmol/L. (C) The calibration plot of
Fy/F vs Que concentrations ranging from 15 to 60 pmol/L
A:e(Que) =0, 0.1, 0.3, 0.5, 0.7, 0.9, 3, 5, 15, 20, 30, 40, 50, 60, 70, 80, 90 and 100 wmol/L
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Table 1 Detection of Que in spiked bovine serum samples (7 =3)

Sample Added/ (pmol - L") Found/ ( pmol -L.~1) Recovery/ %

Bovine serum 0.5 0.54 108.0
20 20.21 101.1

35 36.80 105.1

Lake water 0.5 0.48 96.0

20 18.78 93.9

35 36.89 105.4
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XS BIAE it B 2R ARSI HAT AR 4 4 T T o
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One-Pot Synthesis of Fluorescent Polyvinyl
Pyrrolidone-Stabilized Cu Nanoclusters for
the Determination of Quercetin

ZHANG Shen*, GUO Yuyu"”
(“Department of Chemisiry , Taiyuan Normal University , Jinzhong ,Shanxi 030619 , China ;
"College of Chemistry and Chemical Engineering , Taiyuan University of Technology , Taiyuan 030024 , China)

Abstract As an effective way to detect quercetin, it is important to synthesize fluorescent probe with
excellent performance by a simple method. In this work, a facile one-pot approach has been developed to
prepare blue-emitting Cu nanoclusters ( NCs) using ascorbic acid as a reducing agent and polyvinyl
pyrrolidone ( PVP) as a capping agent. The PVP-stabilized PVP-Cu NCs display good dispersion, high
stability and strong fluorescence. It exhibits good water solubility, excellent photostability and high stability
toward high concentration of sodium chloride. The optical performance and structure of PVP-Cu NCs were
characterized by ultraviolet-visible (UV-Vis) absorption spectroscopy, fluorescence spectroscopy, transmission
electron microscopy (TEM) and X-ray photoelectron spectroscopy ( XPS). The characterization results show
that PVP-Cu NCs have a strong symmetric emission at 429 nm with a maximum excitation at 366 nm. TEM
analysis shows that the average diameter of PVP-Cu NCs is 2. 0 nm. We construct a fluorescent sensor for the
detection of quercetin on the basis of the quenching effect of quercetin on the fluorescence of PVP-Cu NCs.
The experimental results show that the quercetin sensing system has a linear range of 0.1 ~0.9 pmol/L and
15 ~60 wmol/L with a low detection limit (S/N =3) of 0. 053 pmol/L. The sensor has high sensitivity and
good selectivity for the detection of quercetin, and can be applied for quercetin detection in real samples.

Keywords copper nanoclusters ; polyvinyl pyrrolidone ; quercetin ; fluorescence quenching
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