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Abstract: To meet the requirement for rapid and highly sensitive detection of fipronil, this study
systematically compared four known aptamer sequences and selected the aptamer with the highest af-
finity for fipronil. Based on this, a sensitive fluorescence detection method for fipronil has been es-
tablished by utilizing the property of Exonuclease I to specifically hydrolyze single-stranded DNA and
the significant fluorescence enhancement of the aggregation-induced emission molecule DSAI upon
binding to the aptamer. The linear range of this method for the detection of fipronil was 1. 00-12. 50
nmol/L and the limit of detection was 2. 23 nmol/L. In the detection of practical samples (cabbage,
corn, and tap water), the average recoveries ranged from 89. 2% to 107%, with relative standard de-
viations between 0. 80% and 4. 3%. The experimental findings indicate that the developed sensor ex-
hibits high sensitivity and excellent selectivity, suggesting substantial potential for its application in
the rapid screening of pesticide residues.
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Fig. 3 Results of the gold nanoparticle-based colorimetric assay
A. transmission electron microscopy (TEM) image of the gold nanoparticle solution; B. wavelength scanning spectra and visual color images of
the gold nanoparticle solution under different NaCl concentrations; C. absorbance at 520 nm and visual color images under different aptamer con-
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Fig. 4 Results of the ITC experiment

the results for Apt 1 to Apt 4 are displayed sequentially from left to right; top panels present raw data showing the heat generated from each titra-
tion, while bottom panels show the heat of each titration (A2 AT AE Apt 1~4 125, b5 B S /R SR T 2 P2 A ) A R 1) SR s
TR R B R AR
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Fig. 5 Fluorescence spectra(A) and gel electrophoresis image(B) of various solution systems
+/- indicate the presence/absence of the corresponding substance (+/— & 7Rt 7578 IS W 49 5t )
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Fig. 9  Fluorescence spectra of fipronil detected by the ¥ & & A3
fluorescence sensor 10 AR PR

intert: the fluorescence intensity at 520 nm versus fipronil logarithm Fig. 10  Selectivity of the fluorescence sensor

concentration, data represent mean of six independent experiments (J data represent mean+SEs of six independent experiments (3{3#HE T 6
UMY ST X))
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Table I  Results of actual samples detection

Sample Add/(nmol -1.") Found/(nmol - L") Recovery/% RSD/%
Tap water 0. 00 0. 00 - -
5.00 4.20 89.2 1.7
10. 00 10. 66 103 1.6
Cabbage 0. 00 0.00 - -
5.00 4.81 97.6 1.5
10. 00 10. 43 102 4.3
Corn 0. 00 0.00 - -
5.00 5.61 107 0. 80
10. 00 11.85 107 2.3
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Table 2 Results of different detection methods
Material Method Linear range LOD Recovery/% Reference
- HPLC 0~80 nmol/L 8 nmol/L 70~120 [1]
QuEChERS GC-NCUMS 0.2~10. 0 pg/L. 0.3 peke 88.9~105. 8 [32]
SWCNHs Fluorescence 1~100 nmol/L 3 nmol/L 88.6~112.7 [33]
FAM Fluorescence 25~300 ppb 68 ngkg 94.7~115. 4 [34]
'l‘iOz—PTl Electrochemistry 0.01~10 pmol/L 8. 42 nmol/L 90~106. 6 [35]
BikeO, Electrochemistry 1~100 pmol/L 0.91 pmol/L 90~105 [36]
AgNPs Surface-enhanced Raman 10 ng/L~10 mg/L 4.49 ng /L 81. 34~88. 89 [37]
GO-AuNR Surface-enhanced Raman 1 nmol/L~1 mmol/L 0. 1 nmol/LL 86~97 [38]
ThT-aptamer Colorimetric 0~80 nmol/L 3. 4 nmol/LL 92~99 [1]
AuNPs Colorimetric 20~1 000 pg/kg 8. 35 ngkg 92.3~108.5 [21]
AIE: DSAI Fluorescence 1. 00~12. 50 nmol/L 2. 23 nmol/L 89.2~107 This work
‘
3 & it
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