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Abstract The misuse of pesticides can lead to serious environmental pollution problems, and
therefore, the development of efficient, simple, and sensitive pesticide detection technology would be

valuable for managing such risks. Fluorescence sensing technology, with its many advantages such a
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high sensitivity, low detection limit, simple operation procedure, and low cost, represents a promising
development direction for the rapid, quantitative detection of pesticides. However, in a real sample
testing environment, contaminants do not exist alone and are often accompanied by other compounds
with similar structural or chemical properties to the analyte to be tested. Array based fluorescence
sensor detection technology can be used to simultaneously identify and distinguish multiple analytes
in complex environment samples and has been used widely for the monitoring of pesticide residues in
real samples. The fluorescent array sensor consists of multiple sensor elements that interact with the
target analytes to varying degrees, and the technology ultimately generates specific recognition
patterns for the array. Combined with machine learning algorithms, the recognition and prediction of
multiple pollutants can be realized. In this study, the progress achieved with fluorescence array
sensor detection technology in regard to pesticide monitoring was reviewed, and the application of
fluorescence array sensor detection technology to various types of environmental samples (e.g., river
water, vegetables, pharmaceuticals) was discussed. Furthermore, the advantages and limitations of
existing array sensors in terms of the design, construction, and data processing were analyzed and
relevant solutions were proposed. Finally, in consideration of the unique advantages of array research
for practical production and environmental health applications, possible future directions for
improvements are discussed to promote its commercial application value.

Keywords sensor array, machine learning, fluorescence, pesticide.
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Fig.1 Fluorescence schematic diagram based on three analytical methods (a) CDs means that the fluorophore directly interacts
with the analyte Pb** to change the fluorescence signal ™; (b) Ag" (left) and Hg** (right) were used as connecting arms to
improve the affinity between fluorophore and analyte to detect sulfide °”; (c) Schematic diagram of

fluorescence sensing based on IDA analysis method ™
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Table 1 Different fluorescence array detection methods were used to monitor the comparison of various pesticides
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(B 11, SRS A3 AL 25T B . B . SRR . SR MGURN B IR R AN AE PR MEV TR, DI K 2 12, SR )5 i
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Fig.2 Schematic diagram of five pesticide identification tests

2.2 BETHEFITOCE GRS
TEBES T B9 CAR AR FE B Hh, A 24 Py LS8 M i WA TSI A 590 30 e 08 il ) S i 7 1)
B CIE S WA, B an, BT A HLIEAR 25 X5 £ 1t H G R il 1 2 400 ) 8 P, 3ok L 1 il %) 7K A ke
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A 245K J7 % . Ramanathan 55 R FA MUK A il (OPH) A1 23 BT 1 4 A= 1R oo 1, 55 % pHL
AR IR R (CNF) (B AR 4 Bl Sz B e v pH A 5 B A9 205 A8 Al (B W ad 2 v A Y o
T2 pH H AR, SIS RIS L XS BB . P LBl b 2 7 KA ] I A 0 R A O At FR
0.0025. 0.01, 0.01 mmol-L™". 24 T X 73 A Ak 5 AR Mipfi AL 19 pH (A2 1k, BFSEN R IT AP i B 2% 40,
I MTEE A (BSA) RN ARBEAL Y SCALEE FORE CNF IR B2 2% L, T BR 1l BN pH ZZ LA iR
28, R T BEVE RIS DR B9 JR &8 pH 224K, Silletti 555 A A= @5 A A A o, 400 1 3 b F bR 23 M-8
G, BEALIRALZR M. R 2 R IOTE T MBI TE 1 R0 G5 AR RS T80 A A ey 17 . ) 5 S0 0
T A B P 0 A1 1) AN P LA, LR 3R 5(6)-57 i SURR IR (FITC) 1 5(6)-JR 2k S A DA SR B
AR HR 2 T FIEL Bk P i, 308 2 I R 2 D' A 59 Xk 2 1 LAl i 1 14 i o7 A s I 5 AL e 5, V35 38 ] FITC Fp
10T B E R (—Fh 2 Wy S PO ). I TR Tl T L A & — 8 o) 2 B AT R WO A, I A SRR
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1D 1% %% 1 F 2 VE AL IR o, N LDA i 3 Bl v iE 8 DX o i 12 A RAREH B AR 40 . i T
1D 1% s X R H A AR 5 SR T, A% S M 91 75 A T HE A J5T (50 nmol L S8 AL4H ) 1% &0 T #F AT LA
XA [v] o o s e A A TR, S OGS R H R 1 2 i = 0 B SR SVML B XK TR AL 50 nmol L
SRR P Rt e B A T M %) S [T 4B, A BRAR 2 0.2 mg- L G IR TR FH K Hh e i 75 e s
7K 0.7 mg-L™).
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A | 38 BCAAR N 531 BRI SR A VR R 2 C BB R 45 A B ARA 25 5474 S A . 64N Lin 55054 F) H g
HOPKRE ZnS + Mn ft 55 5 38 PR, A5 2] DLE HPKGE B AR 192 IR EE . DGR SR Sk
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D5 s A5 B i — 20 R R R 5.

3 B%5EHE (summary and prospect )
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