Haass K2l Kot R Vol. 44 No.2
20234 2 A CHINESE JOURNAL OF LUMINESCENCE Feb., 2023

XEHES: 1000-7032(2023)02-0374-13

K 7P Sm: ZnO-NH, 1 1~ 5 5 TGl 2 Sz 3L
HIT- i PRI 2 2 ki

ExfE", AKkE, BAXET, £ K, AEAAT,
?Kg 1,2’ %t’% ;-_(1,2, }’% il,Z

CL T PYRH R 2 A 5 k2 TR A RE , T U bl B 0 i T s a3 S22, 708 IO 54500065
2. REME LA TR AL A D AET L, TP BT 530004)

8 2 R 3- = IR TR (APTEs ) 3 3% 40 Ak A7 2 T 15 (Zn0 QDs) B 7 20, il 45 T — Fh 2 e vk R i
MY K Sm: Zn0O-NH, QDs 7 R £l o 2 5 5 fi 7 8 fUBE (TEM) (X B4R AT 5 (XRD) (X 26 6 i F BB 3%
(XPS) A B A5 480 2T SR S35 AL (FT-IR) 449 K hr B 1 Zeta H 037 {X (DLS) K& W 25 2¢ Y6 0615 AL (PL) 45 % 44 84 1 47
FAE o T AR A ST il 25 B IZ B K B B A2 MR L 78 4 "CFICAF 10 d i 98 65 B2 7 4 i
92% . FTZRET B9 6T L B 2 LR (DA) BE R MRS, N, T — Rl B PE AT I DA 55 5 (1 9¢ 6 43 BT
J7 ¥, 7 50~1 600 ng/mL V& BE N, % 3R 52 B R 8 19 26 M 96 &R (9=0.4639x+ 0.008530, R*=0.996 3) , £ ) Fi
(LOD)K 1.08 ng/mL, HATBAF A Fa e PRI , 3 F s AR BRSO A, TRk 98.18% ~107.84%,

% # if: SmiBZ%; ZnO-NH, QDs; EGIRE ; R K; £k
FESES: 0482.31 THEARIDAD : A DOI: 10. 37188/CJL. 20220296

Preparation of Water-soluble Sm:ZnO-NH, QDs Fluorescent Probe and
Its Application for Selective Detection of Dopamine

CUI Meijial'Q, HUANG Qiumeil'z, HUANG Wenyi]'z*, CUI Bao'?, RONG Xilin"?,
ZHANG Guogiang'?, CHENG Hao'?*, FENG Jun'’

(1. Key Laboratory of Green Processing of Sugar Resources in Guangxi/College of Biological and Chemical Engineering ,
Guangxi University of Science and Technology , Liuzhou 545006, China;
2. Sucrose Industry Co-construction Collaborative Innovation Center, Nanning 530004, China)

# Corresponding Author, E-mail: hwylz18@163. com

Abstract: In this paper, a water-soluble Sm:Zn0O-NH, QDs fluorescent probe with stable fluorescence performance
was prepared by means of 3-aminopropyltriethoxysilane (APTEs) terminated zinc oxide quantum dots (ZnO QDs).
Materials were characterized by transmission electron microscopy (TEM) , X-ray diffraction(XRD), X-ray photoelec-
tron spectroscopy (XPS) , Fourier transform infrared spectrometer (FT-IR) , nanoparticles size and Zeta potentiome-
ters(DLS) , steady transient fluorescence spectrometer (PL) , etc. The probe prepared under optimal conditions has
good fluorescence performance in water, and its fluorescence intensity remains 92% after 10 d of storage at 4 °C.
Based on the probe fluorescence can be directly quenched by dopamine(DA), a new method for fluorescence analy-
sis for selective detection of DA content was established, and the probe showed a good linear relationship (y=
0. 46393x+0. 008530, R’=0. 996 3) and a detection limit of 1. 08 ng/mL within a concentration of 50-1 600 ng/mL,
which had good stability and reproducibility. It was successfully applied to the detection of human urine samples,

and the recovery rate was 98. 18% to 107. 84%.
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Fig.9 Fluorescence performance of APTEs terminated Sm:Zn0O-NH, QDs at different concentrations. (a)Fluorescence emission

spectra of Sm: ZnO-NH, QDs terminated with different concentrations of APTEs. (b) Sm: ZnO-NH, QDs with different

concentrations of APTEs on 0.8 wg/mL DA fluorescence quenching effect.
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Fig.11 Fluorescence detection of DA by Sm: ZnO-NH, QDs. (a) Fluorescence emission spectra (A,=383 nm, maximum A,,=

534 nm). (b) The standard curve of DA (F, represents the blank sample, namely the fluorescence intensity of Sm:Zn0O-

NH, QDs without DA addition, and F indicates the fluorescence intensity of the test sample added with different concen-

trations of DA solution).
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Tab. 1 Comparison of different detection methods of DA
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HL Al RO AR Au-WS, 0. 8~306 0.50 [42]
R ey ioall] L7 T R -4 K 4 7.20~65.9 4. 44 [43]
BN Kk — 3.0~15 300 [44]
[FA GRS LK 1.23~9.20 95.0 [45]
D$jit7S Mos, 3.06~7. 66 4. 14 [24]
wIEk Zn0 QDs 1.53~7. 66 1. 84 [25]
D[ R7S Sm:Zn0-NH, QDs 0.05~1. 60 1.08 AL
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5 g2 5 02
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Fig.12  Reproducibility experiment of the Sm:ZnO-NH, QDs, F; indicates the fluorescence intensity of Sm:Zn0-NH, QDs, and F
indicates the fluorescence intensity of the test sample supplemented with 1.0 pg/mL of DA solution. (a)The reproducibility
of Sm:Zn0-NH, QDs between different batch. (h)The reproducibility of Sm:ZnO-NH, QDs within the same batch.
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Selective fluorescence quenching experiment of Sm: ZnO-NH, QDs (concentration of interfering substances: 200 g/

mL, concentration of DA: 1.0 pg/mL). (a) Fluorescence response of Sm: ZnO-NH, QDs to interfering substances, the
vertical coordinate AF=F,—F,, F, indicates the fluorescence intensity of Sm:Zn0O-NH, QDs solution, F| indicates the
fluorescence intensity of Sm:Zn0O-NH, QDs solution after adding different interfering substances. (b) Detection of DA by
Sm:Zn0-NH, QDs in the presence of various interfering substances, the vertical coordinate AF'=F,—F,, F, represents
the fluorescence intensity of Sm:Zn0-NH, QDs solution, F, represents the fluorescence intensity of different interfering

substances + Sm:Zn0-NH, QDs solutions after DA is added.
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Fig. 14 Fluorescence stability experiments of Sm:Zn0O-NH, QDs in water(concentration of DA: 1.0 wg/mL). (a) Fluorescence

stability in water. (b) Fluorescence stability of Sm:ZnO-NH, QDs and Sm: ZnO-NH, QDs fluorescent probe with DA

within 10 d.
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Tab.2 Determination of DA in urine of healthy adults by standard addition method (n=3)
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