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Measurement of Metal Elements Accumulating in the Mandibles
of the Beetles (coleoptera) Using an X-ray Analytical Microscope
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It is reported there are some species of terrestrial arthropods that clearly have Zn accumulation
inside their mandibles (fang) while others do not. In some insects (insecta) that belong to the
arthropods, there are some species that clearly have an accumulation of Zn inside their mandibles
while others do not.

21 species in two suborders of beetles (coleoptera) and in insects (insecta) were measured for
accumulation of metal elements inside their mandibles by using an X-ray analytical microscope.
As a result, distinct accumulation of Mn was discovered in beetles’ (coleoptera) mandibles, but
no species were found which had obvious accumulation of Zn instead. Until the present day, the
definite accumulation of Mn expected for beetles (coleoptera) has not been confirmed. Using the
jewel beetle (Chrysochroa fulgidissima) as a test subject, Mn was detected in adult mandibles.
[Key words] X-ray analytical microscope, Beetles(coleoptera), Mandibles, Mapping analysis,
Accumulation of metal elements, Mn
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Fig.1 Optical arrangement of the X-ray analytical microscope, XGT-5200.
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Fig.2 Optical image of Chrysochroa fulgidissima (a) and X-ray mapping images of Ca (b), Mn (c, d), and Zn (e, f).
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Fig.3 Upper panel shows the X-ray mapping image of Mn in mandible of Chrysochroa fulgidissima. Lower
panels show X-ray fluorescence spectra measured at the point 1 and 2.
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Table 1 Beetle species and the Mn detection of the mandibles.
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Fig.4 Optical image of Anoplophora malasiaca (a) and X-ray mapping images of Ca (b), Mn (c, d), and Zn (g, f).
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Fig.5 Optical image of Scarites aterrimus (a) and X-ray mapping images of Ca (b), Mn (c, d), and Zn (e, f).
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Fig.6 Scatterd X-ray image of Chrysochroa fulgidissima (a) and X-ray mapping images of Mn (b), Zn (c, d).
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Fig.7 Upper panel shows the X-ray mapping image of Zn in mandible of Chrysochroa fulgidissima. Lower panels

show X-ray fluorescence spectra measured at the point 1 and 2.
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Table 2 Arthropod species and the Zn detection of the mandibles
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