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Dissolved Organic Nitrogen in Urban Streams: Biodegradability and Molecular Composition Studies
Lusk, M.G. (University of Florida/IFAS Extension) and Toor, G.S. (University of Florida, Soil and Water Science Department)
Introduction 

Dissolved organic nitrogen (DON) is a potential source of reactive N in aquatic ecosystems and can be a key player in supporting the phytoplankton and bacteria that cause water quality degradation. DON has historically been problematic to study, however, because it is a structurally complex mixture of materials that vary in chemical structural and composition. The bulk DON in a water body may include thousands of molecules ranging from simple compounds (e.g., sugars and amino acids) readily used by plants and microbes to more complex molecules (e.g., tannins) that are not as easily metabolized. This research aimed to study the chemical composition and ecological functioning (biodegradability) of DON in steams of watersheds with varying urban land use. The objective was to investigate the effect of urban land use gradient on the biodegradability and molecular composition of DON in the streams of the Alafia River watershed, which drains into Tampa Bay estuary, Florida, United States.
Experimental 

Weekly sampling over 21 weeks suggested no significant relationship between urban land use and DON concentration. We then selected two streams that drain 28% and 83% urban land use to determine the biodegradability and molecular composition of the DON by coupling 5-day bioassay experiments with high resolution Fourier transform ion cyclotron resonance mass spectrometry (FT-ICRMS). The bioassays were incubated for 5 days on a 12:12 light/dark cycle. For FTICRMS analysis, the samples were concentrated by extraction with 1 g (6 ml) Varian Bond Elut PPL solid phase extraction cartridges. They were then analyzed by positive-mode atmospheric pressure photoionization at the NHMFL in Tallahassee, FL, using the 9.4 T FTICRMS. 
Results and Discussion


Both urban streams contained a wide range of N-bearing biomolecular formulas and had >80% DON in lignin-like compounds, with only 5 - 7% labile DON. The labile DON consisted mostly of lipid-and protein-like structures with high H/C and low O/C values. Comparison of reactive formulas and formed counterparts during the bioassay experiments indicated a shift toward more oxygenated and less saturated N-bearing DON formulas due to the microbial degradation. Although there was a little net removal (5 - 7%) of organic-bound N over the 5-day bioassay, there was some change to the carbon skeleton of DON compounds. 
Conclusions

While there was very a little net removal of organic-bound N over the 5-day bioassay, there was some change to the carbon skeleton of DON compounds, with a shift towards higher oxygenation and less hydrogenation. This suggests that DON pools in urban watersheds may be compositionally dynamic even if concentrations differences are not observed and that microbes alter the DON composition in urban streams.
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