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Construction of Eu®" Reference Carbon Dot Ratio Fluorescence Sensor and Its Application in
Detection of Ciprofloxacin

ZHENG Jiahong, ZHOU Yan
(School of Materials Science and Engineering, Chang'an University, Xi'an 710061, China)

Abstract: A ratiometric fluorescent probe (CQDs/Eu’") was constructed with carbon quantum dots (CQDs) and europium ions (Eu’*")
as fluorophores for the detection of ciprofloxacin (CIP). At excitation at 395 nm wavelength, CQDs/Eu** has an intense blue
fluorescent peak at 459 nm, and a weak red fluorescent peak at 616 nm in the presence of CIP. The fluorescence (FL) intensity of
CQDS at 459 nm is enhanced based on the antenna effect. The major factors like ratio of CQDs and Eu’", response time and stability
were optimized, The results show that the ratio fluorescent probe has a specific recognition ability for CIP. And there is a linear
relationship between the fluorescence intensity ratio (Fyso/Fg;6) and concentration of CIP (0~7x10°mol/L), and the lowest detection
limit for CIP is 0.3x10° mol/L. This probe can be used for the detection of CIP in milk under the addition of CIP.
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(c) Stability of CQDs/Eu’" ratiometric fluorescent probes
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(d) CQDs/Ev*" ratiometric fluorescent probes for ciprofloxacin

fluorescence response spectra with different concentrations
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(e) Interaction diagram of ciprofloxacin and CQDs
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5 50 &5 9 ] KL 5. B’ LU LR SO RS 8 ST TR v A < 2481 -
350 0.40
300

250
200
150
100

50

FL intensity

SDZ, SM, roxithromycin,
chloromycetin

0 1 1 1 1 1 1 1 1
420 450 480 510 540 570 600 630 660 690
Wavelength/nm

(a) Fluorescence spectra between CQDs/Eu’" fluorescence ratio
probes and different antibiotics
350

300
250
200
150
100

50

FL intensity

Na*, CI-, K*, So,*, Fe'*,
Zn*, glucose, citric acid

0 . . . . ! . .
420 450 480 510 540 570 600 630
Wavelength/nm

(¢) Fluorescence spectra between CQDs/Eu’" fluorescence ratio

probes and different interferences

Félﬁ/F-'iSQ

035+

0.30 |-
025

0.20 |-

0.15

0.10 -

0.05 J
0.00

CIP SDZ SM SM, chlotmyeetin

(b) Detection of fluorescence intensity ratio of different antibiotics

CQDs/Eu*" +interference
CQDs/Eu** +interference+CIP

04+t

(d) Detection of fluorescence intensity ratio of different interferences

Kl 3 CQDs/Eu’ LW ATET SARPUER . FIRMWZ A58
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Table 1 Ciprofloxacin detection limit of the present sensor in comparison with other reported results

Sensing method Sensing probe Linear range/(nmol-L™") LODx10°/(mol-L™) Reference
Fluorescence AuNPs 50-150 12 23
Electrochemical BiPO,@GO-MMIPs 39-740 0.39 24
Fluorescence CQDs/Eu** 30-800 0.3 This work
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Table 2 Determination of ciprofloxacin in real sample

Samples Spkied/(umol-L™") Foundx10% (mol-L™") Recovery/% Relative standard deviation/%

Milk 1 1 1.03+£0.01 103.2+0.07 0.2

Milk 2 3 3.18+0.04 105.8+0.02 0.3

Milk 3 5 5.15+0.01 103.0+0.01 0.2
TR, KR, SRR RIEL IR @ 110,

(I AB k2 DAs [E e 2, 3 MRS CIP A&l (=11
G HE 103% ~ 105.8%, 3 XT br #E w25 78 N
0.2%~0.3%.

3
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