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Abstract

Mycotoxins, which are one of the risk factors for food safety, exist widely and contaminate
various foods. Multiple mycotoxins will need to be managed simultaneously, hereafter. Therefore, the
aim of the thesisis to develop rapid and high quantitative methods for simultaneous determination of
mycotoxins using LC-MS/MS and LC-Orbitrap MS, with the overall goal of suggesting them as an
official method. There are some specific problems associated with mass spectrometry; the influence
of matrix, carryover, and impossibility of discriminating between compounds having the sameformula
such as isomers. Therefore, appropriate preparation and LC conditions were examined for the
determination of multiple mycotoxins having different properties. The rapid and simple preparations
for beer, wine, corn, wheat, and barley samples were devel oped with suitable for individual foods by
using QUEChERS methodology and solid phase extraction. Additionally, the reduction of carryover
and the complete separation of target mycotoxins including isomers were achieved by optimized LC
conditions. The analyses of commercially available beer, wine, corn, wheat, and barley using these
methods revealed that Fusarium toxins were detected frequently and were found to contaminate food
widely. The simultaneous determination methods for mycotoxins would contribute to reducing the
risks associated with food contamination and it can help spread the importance of simultaneous
determination using mass spectrometry as well as pave the way for its adoption as a new official
method.
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Figure 1 Chemical structures of the mycotoxins under study.
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Figure 2 Chromatograms of mycotoxins under study. (A) Chromatograms of 11 mycotoxins except FB1,
FB2, FB3, and OTA; (B) chromatograms of FB1, FB2, FB3, and OTA.
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Figure 4 A chromatogram of the 14 mycotoxins for a Mastro C18.
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Figure 7 Chromatograms of the 20 Fusarium toxins for the Mastro PFP.
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