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Determination of carbendazim residues in various vegetable oils

based on three-dimensional fluorescence spectroscopy
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Abstract: [Objective] To develop a rapid and accurate method for the determination of carbendazim residues in vegetable oils. [ Methods]
Three-dimensional fluorescence spectroscopy combined with chemometrics was used for the quantitative analysis of carbendazim residues
in vegetable oils. Three different vegetable oil extracts were added to carbendazim to prepare samples, and their three-dimensional
fluorescence spectra were measured. Parallel factor (PARAFAC), full-rank parallel factor (FPA-PARAFAC), and alternating trilinear
decomposition (ATLD) were used to analyze carbendazim in the samples. The figures of merit (FOM), such as selectivity, sensitivity,
detection limit, and quantification limit, were calculated for the three algorithms, and tested using the elliptical joint confidence region
(EJCR). [Results] The recovery rates of carbendazim for PARAFAC, FPA-PARAFAC, and ATLD were 96.98%~112.64%, 97.05%~
112.36%, and 93.07%~104.47%, respectively, with the average recovery rate for ATLD being closer to 100%. In FOM and EJCR analysis,
ATLD outperformed the other two algorithms. [ Conclusion] The use of three-dimensional fluorescence spectroscopy combined with
chemometrics for the determination of carbendazim residues in vegetable oils provides excellent quantitative results.
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Table 1 Concentration design for correction sets and
prediction sets
" ZHR/ ke Sckrahdt RA T
(ng-mL™") B /mL B /mL PEHU/mL

Cl1 48 0 0 0

C2 72 0 0

C3 195 0 0 0

C4 295 0 0 0

C5 495 0 0 0

Co6 165 0 0 0

Cc7 455 0 0 0

C8 100 0 0 0

Y1 295 0.20 0 0

Y2 50 0.20 0 0

Y3 165 0.20 0 0

Y4 95 0 0.20 0

Y5 455 0 0.20 0

Y6 255 0 0.20 0

Y7 195 0 0 0.20
Y8 495 0 0 0.20
Y9 155 0 0 0.20
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Figure 1

Real excitation and emission fluorescence spectra of carbendazim
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Figure 2 Three-dimensional fluorescence spectra
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Figure 3 Results of core consistency diagnosis
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Figure 4 Normalized excitation and emission spectra obtained by three algorithmic resolutions
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Figure 5 Results of regression fitting between actual concentration of samples and relative fluorescence intensity
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Table 2 Quantitative results of carbendazim in different vegetable oils by three algorithms
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Figure 6 Experimental plot of EJCR analysis of three

algorithms for simultaneous resolution of

carbendazim in different vegetable oils (95%

confidence level)
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