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Abstract:

The pollution load to lakes has decreased following the introduction of waste water treatment
systems in watersheds, but the organic pollution of lakes has not improved. Although algae
growing in lakes are one source of organic matter, the relation between algae and dissolved
organic matter (DOM) is not understood. The objectives of this research were to clarify the
quality and behavior of organic matter produced by algae. Firstly, a field survey using
three-dimensional excitation-emission matrix-fluorescence spectroscopy (EEM) was carried out
in Lake Kasumigaura and Lake Biwa. Secondly, batch incubation experiments of algae using
Chu culture medium were carried out to reveal the relation between algae growth and DOM
accumulation. In addition, a new method of evaluating the potential for DOM formation by algae
in river water was developed, and applied to the river water flowing into Lake Kasumigaura.
Furthermore, the production of organic matter by algae was examined using HPLC and mass
spectrometry. The main results were as follows:

(1) The fluorescence intensity of Peak 1 (Ex 220-230nm/Em 300-345nm) and Peak 2 (EX
275-280nm/Em 315-345nm) on EEM spectra increased as algae grew in Lake Kasumigaura and
Lake Biwa. These peaks may have originated from algae.

(2) DOC accumulated with the growth of algae in the culture medium, and the fluorescence
intensity of Peak 1 and Peak 2 on EEM spectra increased.

(3) It was found that algae have the potential to form DOM in most rivers, particularly those
containing livestock waste water.

(4) Organic matter produced by algae could be fractionated to hydrophobic and hydrophilic
substances by HPL.C analysis using a normal phase column. The substance observed by Peak 1
in the EEM spectra of the lakes water was hydrophobic and the peak of its mass distribution was
around m/z 350.
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