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Abstract

The wide range of turnover times for humic substances (HS) function as a regulator of the global carbon
(C) balance, which may depend on the physical or chemical protection and inherent structural resistance of
such substances to microbial attack. The intrinsic persistence of humic acids (HAs) appears to increase with
increasing degree of structural modification (humification) and condensed aromatic structures may be key
structures. In the present paper, the composition of condensed aromatic structures in HS as was analyzed
using three methods: ruthenium tetra-oxide oxidation analysis, electrospray ionization Fourier transform ion
cyclotron mass spectrometry, and X-ray diffraction 11-band profile analysis are introduced. All the results
suggested the presence of condensed aromatic structures, with up to 7, 10, and 37 rings in soil HAs,
respectively, and the content of condensed aromatic structures, particularly those having a greater number of
rings, was larger in the HAs with a higher degree of humification and a larger aromatic C content. The
importance of char and a biogenic polynuclear quinone as potential sources of condensed aromatic structures
in HS were also discussed. For dissolved organic matter (DOM) in river water belonging to various biomes,
it was suggested that black nitrogen (N) represents a major component of the heteroaromatic N based on the
positive correlation between heteroaromatic N and black C concentrations.
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