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Study on the accumulation mechanism of arsenic in the
hyper-accumulator plant, Chinese fern,

by using p-XRF imaging and p-XAFS
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Microbeam synchrotron-radiation X-ray fluorescence (U-SR-XRF) analysis was applied to Chinese brake
fern (Pteris vittata L.), which was known as the arsenic Hyperaccumulator contained large amounts of arsenic,
in order to reveal the distributions of elements in the plant’s tissues and cells. Prothallia of the fern were
subjected to this analysis and both their physiology and their accumulation mechanism were investigated. The
chemical speciation of arsenic at the cellular level was also carried out by XANES analysis utilizing the
microbeam. The results showed that the prothallia took up arsenic from the cultivation medium and

accumulated arsenic inside their cells in the As(V) form.
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Fig.1 Prothallium of P. vittata (a) and SR-p-XRF
imaging of arsenic (b) and iron (c). The square
shown in photograph is the measured area of the
XRF imaging. The elemental map was illustrated
based on the XRF intensity normalized by I,. The
arrow shown in (b) was the measurement point of
pu-XANES.
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Fig.2  Arsenic K-edge XANES spectrum of P
vittata prothallium. The beam size was 1.5 x 1.5
um?. The measurement point is shown by the
arrow in Fig. 1(b). The XANES spectra of As,0;
and H;AsO, were measured as the reference
materials of As(I11) and As(V), respectively.
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