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Estimation of Organic Carbon Content of the Cyanobacterium by Soft X-ray Microscopy
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Phytoplankton typically produces large amounts of extracellular polysaccharides
(EPS), which is mainly composed of macromolecular heteropolysaccharides. As EPS contains large quantities
of organic matter, it may be a major contributor to the increased COD in Lake Biwa. To confirm this
speculation, a method for the accurate evaluation of the organic carbon (0C) content of phytoplankton by
soft X-ray microscopy (XM) was developed and applied to Synechococcus sg. Soft XM is a non-destructive
imaging technique that generates images based on differences in X-ray absorption by light elements, such
as, carbon, oxygen, and nitrogen. Based on the X-ray absorption coefficients and gray levels of the XM
images, the OC content of EPS-covered cells (0.39-0.47 pg/cell) was found to be 2.0-2.4 times larger than
that of EPS-removed cells (0.20 pg/cell). These findings suggest that soft XM could be a useful tool for
evaluating the OC content of picophytoplankton and EPS without pretreatment steps.
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Rhamnose 18.1
Fucose 14.3
Arabinose 1.5
Xylose 10.0
Mannose 26.0
Galactose 8.5
Glucose 21.6
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Synechococcus sp. 364+ 1.2 545+0.3 69+1.5
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EPS 52.1+£2.5 40.1+0.6 7.8+1.8
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