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Preparation of CQDs/Eu’" Ratiometric Fluorescent Probe for Visual Detection of Tetracycline

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

Abstract: A ratiometric fluorescent probe was constructed with carbon quantum dots (CQDs) and europium ions (Eu’") as a
fluorophore for the visual detection of teracycline (TC). In this ratiometric probe, CQDs/Eu*" has an intense blue fluorescence peak at
439nm and a weak red fluorescence peak at 616 nm under the excitation of 380 nm wavelength. The fluorescence peak intensity of
CQDs at 439 nm gradually decreases based on the inner filter effect. The fluorescence intensity of Eu*" at 616 nm increases due to an
antenna effect with the addition of TC. The experimental factors, such as CQDs and Eu’" ratio, response time, stability, efc., were
optimized. The results show that the ratio fluorescent probe has a specific recognition ability for TC. A linear relationship between the
fluorescence intensity ratio(Fg¢/Fs39) and different concentrations of TC (0—50 uM) was established with a detection limit of 0.68 pM.
With the addition of TC, the color of the ratio fluorescent probe solution under ultraviolet light gradually changes from blue to red and
is used for the detection of TC in milk with the recoveries ranging from 92.5% to 1 14.8%. In addition, a TC test paper was also
prepared, which can be quickly used for a visual test paper detection of TC.

Keywords: carbon quantum dots; europium ions; ratiometric fluorescent ptobe; tetracyclines
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Fig. 1 FL spectra of CQDs and Eu*" under different excitation
wavelengths and FL intensity ratio of Eu’'with
different concentrations before and after TC addition
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(b) Optimal response time for detection of TC by ratiometric fluorescent

probes
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Fig. 2 Stability of fluorescent probe with CQDs/Eu’" ratio and
optimum response time for TC detection
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Fig. 3 FL spectra of CQDs, CQDs/Eu*", CQDs/Eu*" + TC
mixtures and the chemical structure of TC
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Table 1 Determination of TC in real sample

Samples Spkied/uM Found/pM Recovery/% RSD/%
Milk 1 5 5.19+0.06 103.9+0.3 0.6
Milk 2 10 11.48+0.05 114.8+0.8 0.4
Milk 3 30 27.7740.13 92.5+0.5 0.1
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