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Determination of imidacloprid in cabbage by fluorescence spectroscopy
combined with machine learning algorithms

CHEN Jue', LI Jia-Cong'?, LIU Cui-Ling"*", SUN Xiao-Rong'?, ZHANG Shan-Zhe'

(1. School of Artificial Intelligence, Beijing Technology and Business University, Beijing 100048, China; 2. Beijing Key
Laboratory of Big Data Technology for Food Safety, Beijing Technology and Business University, Beijing 100048, China)

ABSTRACT: Objective To establish a method for the determination of imidacloprid in cabbage by fluorescence
spectroscopy combined with machine learning algorithm. Methods The spectral data of 130 agricultural residues
under excitation at 400 nm were collected. After data preprocessing and spectral feature screening, the prediction
model of imidacloprid residue content based on support vector machine (SVM) was constructed. The sparrow search
algorithm (SSA) was used to optimize the parameters of SVM. Results The combination of Savitzky-Golay smooth
(S-G) and standard normal variable (SNV) had the best pretreatment effect. The optimal feature band was obtained by
secondary feature downscaling of genetic algorithm (GA) extracted feature wavelengths using the successive
projections algorithm (SPA). The SVM model constructed after the SSA search achieved the best accuracy with a test

set coefficient of determination of 0.9234 and a root mean square error of 0.4129. Conclusion Fluorescence
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spectroscopy enables the detection of imidacloprid in cabbage and provides a new idea for the rapid detection of

pesticide residues in vegetables.

KEY WORDS: fluorescence spectroscopy; imidacloprid content; secondary band selection; sparrow search

algorithm; support vector machine
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Fig.l Fluorescence intensity graph of imidacloprid solution
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Table 1 Data set division of the sample

11 3 v sk 5 /(mg/kg)

R e bRdE(m2E
IE4E 93 0.01~5.00 0.9196 1.463
IS 37 0.01~5.00 0.9883 1.509

®2 TREIMAEHEZESER

Table 2 Modeling results with different pre-processing

oo KIS DA
RS2 RMSEC R, RMSEP  RPD

JCTALE 0.8384  0.5992  0.8093  0.6425  1.7024

SNV 0.8675  0.5504  0.8449  0.5914  1.8694

S-G 0.8712 05399  0.8499  0.5798  1.8989

FIR 0.8563 05771  0.8336  0.6021  1.8104
S-G-SNV  0.8847  0.5261  0.8639  0.5572  1.9855
S-G-FIR ~ 0.8839  0.5297  0.8528  0.5739 19148

24 ETHHERKTFER SVM BIEZER
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28 43 B 0T L Fh B N BE Y B R B (32.17) 5 e /N B E
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RO ZE SN 3 BRI LUE ), M T4 Bratas, 2
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HHRMIE B KR BB S IR T — E AS % . (B T GA Bk
Ve AR KA 2, HLB RS, SRS B A K BRAE, Rp® 5K
KE] 0.9, PEWIRA SPA B3 X H AT R ik B i
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Fig.2 Diagram of the GA selection process for feature wavelengths
R3 SVM ERLERELR
Table 3 Comparison table of SVM modeling results
o o o T IE 4 i dE
PRI TT 5 e WIR7S FHIER
R RMSEC R, RMSEP RPD
¥ 61 0.8847 0.5261 0.8639 0.5572 1.9855
GA SVM 21 0.9235 0.4102 0.8807 0.5295 2.1112
GA-SPA 8 0.9411 0.3482 0.9016 0.4584 23118
GA-SPA SSA-SVM 8 0.9596 0.3275 0.9234 0.4129 2.6053
a b
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Fig.3 Diagram of the SPA selection process for feature wavelengths
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Fig.4 Diagram of SSA-SVM modeling results
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