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Abstract

Dissolved organic matter (DOM) is the largest active organic carbon pool on earth (700 Gt-C), a major fraction (> 20%) of which remains chemically uncharacterized. The main reason for the lack of chemical information is the polydisperse (tens of thousands of molecules), the highly complex chemical nature of DOM, the extremely low concentrations of the organic compounds (nM level), as well as an overwhelming proportion of salts that always accompany seawater samples. The concentration and isolation of DOM from seawater by ultrafiltration facilitates its chemical characterization by spectroscopic techniques. Here using ultrafiltration, proton and carbon nuclear magnetic resonance (1H, 13C NMR), and gas chromatography coupled with mass spectrometry (GC-MS) we identified novel sugar compounds within the HMWDOM pool (the fraction of DOM isolated after ultrafiltration and comprises molecules  >1000 Da). Our results showed that mono- and di- methylated hexoses , mono- and  di- methylated deoxysugars, 3,6-dideoxy-hexoses, and heptoses are also components of HMWDOM-C, which may explain the low apparent yields of sugars recovered by molecular level (HPLC) analyses of HMWDOM after hydrolysis. Methylated and dimethylated hexoses have been reported to occur in bacterial and algal cell walls as structural polysaccharides, however, their role and function as well as their chemical structure is poorly understood. Our MS results also showed the presence of levoglucosan in HMWDOM, which has only been found previously as a component of atmospheric smoke particles derived from biomass and/or wood burning. Although additional isotopic measurements (13C) on pure isolated levoglucosan are necessary, this finding may suggest that black carbon enters the ocean from lands through atmospheric deposition. 

