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Abstract

The fluorescence of humic acid (HA) and fulvic acid (FA) has been attributed to the fluorescent chemical
structures present in the polydisperse molecules. However, when high-performance size exclusion
chromatography was carried out on HA samples, the fluorescence-detected sharp peaks were eluted at the
same elusion volumes for all HA samples and later than the UV-detected broad peak which had different
elution volume for each sample, suggesting that relatively low molecular size fluorescent substances existed
as minor constituents. Gel filtration chromatography and polyacrylamide gel electrophoresis confirmed that
the fluorescent constituents of HAs were present in the low molecular weight fraction characterized by high
aromaticity. The application of hydrophilic interaction chromatography (HILIC) to HAs enabled the
separation of fluorescent and non-fluorescent fractions. Furthermore, the fluorescent fractions of HAs were
successfully separated into many constituents by applying reversed-phase high-performance liquid
chromatography (RP-HPLC) with the addition of 7-7t interaction. FAs could be separated into more than 500
constituents by combining HILIC and RP-HPLC, most of which were fluorescent constituents with different
fluorescent properties, and were estimated to consist of both humic and non-humic substances. Thus, it is
clear that many fluorescent constituents with different fluorescence properties are involved in the

fluorescence of HAs and FAs.
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* Fluorescent constituents of humic and fulvic acids.
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