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Prediction of acetamiprid residues by fluorescence
spectroscopy based on PLS method
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Abstract: To achieve the detection of multi-component pesticide residues, the Partial Least Square
(PLS) method was applied to establishing a calibration model of fluorescence spectral measurement
systems, and to predict the pesticide residues of acetamiprid by separating the overlapped spectrum in
fluorescence spectroscopy of pesticide residues. By taking the predicted residual error square sum as an
evaluating criterion, twenty characteristic wavelengths were selected and then the optimal number of
principal components and the optimal analysis model were determined by the cross verification meth-
od. According to the test of prediction sets (100, 220, 450 mg/kg), predictive values of acetamiprid
residues are 101. 45, 222. 91 and 440. 08 mg/kg on the surface of filter paper, and 98. 67, 208. 56 and
419. 22 mg/kg on the surface of tomato. The correlation coefficients between predictive values and
true values respectively reach 0. 996 and 0. 988. The results demonstrate that the method using PLS in
fluorescence spectral analysis for measuring the acetamiprid residue has good performance in shorter

measuring time, nondestructive testing and higher accuracy and can effectively implement quantitive a-
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nalysis for complex and multi-component systems.
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Fig. 1 Diagram of system structure
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Fig. 2  Fluorescence spectra in acetamiprid solution

with different concentrations
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Fig. 3 Fluorescence spectra in five clean filter paper



2372 P o

K% T

518 &

AT NPT IE] v 24 R 7 H R A% U AR 0 9 3 22
T AR /I 30 D 908 40K 114 2 S X i 2 52 8 7 o ] LA 22
W FEACIE 3 A 2 kB4R 9O 5 I R
T BRI SR
4.3 BEHEK-BEAFESERXENE

A X B B AN ) e JRE W IR 1 38 4 HEA T
I 5E 1 526 T B BISE K- I8 AR A TR 5T
5P 2 W PRV VRO A EE A TR — PR A
U5 JEE B AT A [ A B R ARG 3 2 2 A
2 FP T 7 B E H DK v JBE S AR O L T T R
A SCRAE — i, DLW BE HUBK 5 98 4R 19 9 6 16 A7
TEESRGE.

08500
08000 -3 TN b

07500 5---- RN O

07000 - 4+ .»., : '. ..... ,
06500 pik e

06000 f--

Fluorescence intensity/(a.u )

05500 feeneei

05000

34000 35000 36000 37000 38000 39000 40000
Almm
B4 g B PR-IE AR TR A 9O S
Fig. 4 Fluorescence spectra of filter paper contained

with acetamiprid residues
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Fig.5 Fluorescence spectra of clean tomato
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Fig. 6 Fluorescence spectra of tomato contained with

acetamiprid residues
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