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Spectroscoplc and Molecular Charagterlzatlon of Water Soluble Organic Matter from

Sedxments in ‘the Macrophyte domlnated and Algae- dominated Zones of Taihu Lake

DU Yl,ng xun' , DAT Jiau'*, ZHANG Qiao-ying's¥, LIU fng ]mg & 'HUANG Xiu-lin'>*, AN Shi-lin'* , WEN Shuai-long'*

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China; 2. School
of Environmental Science and Engineering, Nanjing Tech University, Nanjing 211816, China; 3. University of Chinese Academy of Science, Beijing 100049, China;
4. College of Environmental and Chemical Engineering, Chongging Three Gorges University, Chongging 404020, China)

Abstract; Macrophyte- and algae-dominated lakes (zones) are the two typical states of shallow lakes, where the source and composition of organic matter are distinct. The
burial of organic matter (OM) in the sediment supports the role of lakes as carbon sinks. However, organic matter in the sediments could be further processed, influencing the
carbon cycle. The post-burial metabolism of the sedimentary OM relates closely to its composition. However, information on the differences in composition remains limited
especially the molecular composition of organic matter from sediments in the macrophyte-dominated and algae-dominated lakes. In this study, sediments were collected from the
macrophyte-dominated and algae-dominated zones of Taihu Lake ( East Taihu Lake and Meiliang Bay, respectively), and the active pool of sedimentary OM ( water soluble
organic matter, WSOM) was extracted and purified. The composition of the WSOM was characterized in detail via absorption spectroscopy, fluorescent spectroscopy, infrared
spectroscopy, and Fourier transform-ion cyclotron resonance mass spectrometry (FT-ICR MS). The optical index of E, : E; showed that the molecular size of WSOM in the
macrophyte-dominated zone (M-WSOM) was slightly larger than that in the algae-dominated zone (A-WSOM). Consistently, the intensity-weighted molecular weights were
identified as 388.9 and 379. 9, respectively, via FT-ICR MS analysis. M-WSOM was more humified than A-WSOM, as evidenced by the SUVA,, and HIX values. The FT-
ICR MS results showed that the relative abundance of the condensed aromatic substance and the aromatics were 6.3% ( intensity-weighted) and 7.7% for M-WSOM and
1. 1% and 4.4% for A-WSOM, respectively. The excitation-emission matrix fluorescence-parallel factor analysis (EEM-PARAFAC) suggested that the protein-like component
was more in A-WSOM than that in M-WSOM, and the FT-ICR MS results showed that the intensity-weighted relative abundances of peptides were 35. 6% and 15. 6% for A-
WSOM and M-WSOM, respectively. The FT-ICR MS results further showed that the heteroatom-containing molecules were abundant in the sedimentary WSOM, i. e., 82.9%
and 91. 7% for M-WSOM and A-WSOM, respectively. The nitrogen-containing molecules dominated, contributing to 53.5% and 78.5% of M-WSOM and A-WSOM,

respectively. There were 30. 4% and 41.4% phosphorus-containing molecules in M-WSOM and A-WSOM, respectively. The phosphorus-containing molecules in M-WSOM
were mainly aliphatics and highly unsaturated structures with low oxygen, whereas those in A-WSOM were mainly peptides. This study elucidated the detailed molecular
composition of WSOM in the macrophyte-dominated and algae-dominated zones of Taihu Lake, which aids understanding of the carbon, nitrogen, and phosphorus
biogeochemical cycles in lakes.

Key words: absorption spectroscopy; fluorescent spectroscopy; infrared spectroscopy; Fourier transform-ion cyclotron resonance mass spectrometry; water soluble organic

matter (WSOM)
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Fig. 1 Excitation-emission spectra of the four PARAFAC components in WSOM samples from sediments of East Taihu Lake

('macrophyte-dominated zone) and Meiliang Bay ( algae-dominated zone )
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Fig. 2 Infrared spectra characteristics of WSOM samples from
sediments of East Taihu Lake ( macrophyte-dominated

zone) and Meiliang Bay (algae-dominated zone)
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