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Extended Abstract

Neonicotinoid pesticides (Neonics) were banned in European Union. However, they have still been used for agricultural
crops as well as other purposes such as for pet insecticides in Japan or other countries [1]. Because Neonics provide rapid
and effective pest control even though Neonics impact aquatic invertebrates, non-target insects including beneficial insects
such as honeybees. The trace amounts of residual Neonics and their metabolites have been detected in environmental air,
river, well-water, maline sediment, and soil, efc [2]. It is well known that Neonics are metabolised in plants, mammals,
human body, and also commensal/environmental microbiomes, the metabolites often show high toxicity to mammals
compared to intact structure [3]. Despite the environmental persistent of Neonics, bio-uptake, tissue distribution, metabolism,
discharges in mammals are not fully elucidated. To resolve their function, the detailed analysis of Neonics and its metabolites
is indispensable.

Matrix-assisted laser desorption/ionization mass spectrometry imaging (MALDI-MSI) method is a powerful tool for the
detection and distribution analyses of Neonics and their metabolites in the tissue sections derived from plants or mammals
[4]. For the detection of Neonics by MALDI-MSI, organic MALDI matrices such as 2,5-dihydroxybenzoic acid or a-cyano-
4-hydroxycinnamic acid are usually used. However, imidacloprid (IMI), one of the major Neonics, is easily fragmented by
laser irradiation with organic MALDI matrices. Actually, IMI is detected as guanidine IMI at m/z 211 (protonated ion), and
molecular ion of IMI is not detected in MALDI-MS spectrum [5]. The fragment ion at m/z 211 is also matched to the ion
derived from desnitro-IMI (dn-IMI) which is the most toxic metabolite of IMI [3]. Therefore, the peaks of IMI and dn-IMI
are hard to distinguish in a MALDI-MS spectrum. In addition, IMI and the metabolites show poor ionization efficiency using
organic MALDI matrices, especially on plant section.

Recently, surface-assisted laser desorption/ionization (SALDI) -MSI using inorganic nanoparticles has been developed
that improvement of ionization efficiency of molecules and reducing backgrounds in the low m/z region [6]. In this study,
we applied SALDI-MSI method for the detection of IMI on a cucumber section after vapor deposition of metals. Finally,
molecular ions of IMI were detected in a MS spectrum using SALDI-MSI after vapor deposition of silver, and the MS
imagings of IMI distribution using molecular ions on the cucumber section were clearly obtained. Thus, SALDI-MSI after
vapor deposition of silver would be a powerful tool for analysis of Neonics.
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