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Auto-detection results of comparisons between samples and checkpoints showed (a)

no corresponding signal peaks at relative positions, (b) signal peaks that do not meet

filtering conditions, and (c) signal peaks that meet filtering conditions.
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Fig. 5. Architecture diagram illustrating the information platform created for the automated

analysis of mass spectrometry data.
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Table 2. Comparison of QC recovery rates in manual and automated analyses of Chinese cabbage

QC Manual (%) Automated (%) Different (%)
acetamiprid 127.1 127.1 0
azoxystrobin 127.3 127.2 0.1
boscalid 117.3 117.1 0.2
carbaryl 121.3 121.3 0
chlorpyrifos 81.8 79.6 2.2
diazinon 90.6 90.4 0.2
fipronil 100.8 100.9 0.1
fluensulfone 100.3 100.5 0.2
fluopicolide 108.6 108.4 0.2
kresoxim-methyl 98.4 97.4 1
procymidone 95.1 97.0 1.9
proquinazid 80.8 80.8 0
pyridaben 103.4 103.4 0
tebufenpyrad 100.2 100.2 0
tetraconazole 90.6 86.5 4.1

K= HRNALHGNEF B ITH f S ZEB K LR

Table 3. Comparison of QC recovery rates in manual and automated analyses of apple

QC Manual (%) Automated (%) Different (%)
acetamiprid 117.0 117.1 0.1
azoxystrobin 100.5 101.1 0.6
boscalid 101.6 102.3 0.7
carbaryl 98.2 98.4 0.2
chlorpyrifos 91.1 88.0 3.1
diazinon 87.5 87.7 0.2
fipronil 101.2 101.9 0.7
fluensulfone 87.9 87 0.9
fluopicolide 98.9 99.1 0.2
kresoxim-methyl 100.1 98.4 1.7
procymidone 96.3 93.8 2.5
proquinazid 95.9 94.8 1.1
pyridaben 97.9 97.2 0.7
tebufenpyrad 96.5 95.2 1.3

tetraconazole 86.8 86.8 0
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Table 4. Comparison of QC recovery rates in manual and automated analyses of wheat

QC Manual (%) Automated (%) Different (%)
acetamiprid 121.5 121.5 0
azoxystrobin 93.9 94.4 0.5
boscalid 102.8 104.1 1.3
carbaryl 94.6 94.9 0.3
chlorpyrifos 934 93.6 0.2
diazinon 88.1 88.1 0
fipronil 96.4 97.0 0.6
fluensulfone 91.9 91.9 0
fluopicolide 91.8 92.9 1.1
kresoxim-methyl 100.8 101.7 0.9
procymidone 91.1 89.0 2.1
proquinazid 86.5 86.3 0.2
pyridaben 92.1 92.1 0
tebufenpyrad 92.0 92.0 0
tetraconazole 90.7 92.0 1.3

KA~ FERNALINEBBEOHTHY GME R DR L E

Table 5. Comparison of QC recovery rates in manual and automated analyses of oolong tea

QC Manual (%) Automated (%) Different (%)
acetamiprid 112.9 116.2 33
azoxystrobin 103.8 108.7 4.9
boscalid 110.8 112.3 1.5
carbaryl 99.5 100.3 0.8
chlorpyrifos 86.3 83.9 2.4
diazinon 92.0 92.0 0
fipronil 106.0 106.3 0.3
fluensulfone 102.2 102.7 0.5
fluopicolide 106.2 107.3 1.1
kresoxim-methyl 106.0 106.1 0.1
procymidone 97.8 96.5 1.3
proquinazid 82.9 82.6 0.3
pyridaben 90.4 90.3 0.1
tebufenpyrad 99.0 98.2 0.8

tetraconazole 100.6 96.6 4
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Enhancing the Efficiency of Pesticide
Residue Detection: An Exploration of
Automated Mass Spectrometry Data Analysis

Techniques.
Ling-Yang Wang', Wei-Chen Chuang', Tsyr-Horng Shyu!, Shao-Kai Lin'*

Abstract

Wang, L. Y., Chuang, W. C., Shyu, T. H., and Lin, S. K. 2025. Enhancing the efficiency of pesticide
residue detection: An exploration of automated mass spectrometry data analysis techniques.

Taiwan Pestic. Sci. 18: 17-32.

Pesticide residues can cause significant impacts on human health, such as immune
damage, cancer, and reproductive problems; however, pesticides are crucial in improving
agricultural productivity and ensuring food safety. Monitoring pesticide residues in food not
only protects consumer health, but also ensures that food products comply with international
safety standards and enhances the competitiveness of exports and the market. Therefore,
there is an increasing demand for efficient pesticide residue detection technologies in
numerous countries. In this study, we (1) investigated the application of automated mass
spectrometry analysis in pesticide residue detection and (2) compared the efficiency and
accuracy of automated mass spectrometry analysis with that of traditional manual analysis.
In brief, we used the QuUEChERS sample pre-processing method to prepare raw mass
spectrometry data for multi-residue pesticide testing by combined liquid chromatography
tandem mass spectrometry (LC-MS/MS) and gas chromatography tandem mass
spectrometry (GC-MS/MS). A signal peaks auto-detecting and comparing module, a matrix
calibration curve automatic production module and an information platform for cloud-based

automated analysis were developed to achieve a fully automated inspection process, from
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data collection to the analysis of results. We found that automating the inspection process
reduced analysis time from 240 minutes to 10 minutes, (an efficiency increase of more than
20 times). For recovery rate tests, four representative matrices (cabbage, apple, wheat, and
oolong tea) and 15 quality control (QC) pesticides were used. Results did not show a
significant difference in recovery rates between automated and manual analyses for any
matrix. In summary, automated mass spectrometry data analysis technology features good
accuracy and adaptability and can improve the efficiency of pesticide residue detection.
Furthermore, in addition to pesticides, there is also potential to expand the use of this
automated technology, including in the analysis of animal drugs, pharmaceuticals, food
additives, and heavy metals.

Key words: pesticide residue, mass spectrometry data, automated data analysis, detection

efficiency, cloud host



