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Results and Discussion 
 Dissolved organic nitrogen (DON) comprises a heterogeneous family of organic compounds that includes 
both well known biomolecules such as urea or amino acids as well as more complex, less characterized 
compounds such as humic and fulvic acids.  Typically, DON represents only a small fraction of the total dissolved 
organic carbon pool and therefore presents inherent problems for chemical analysis and characterization.  Here, 
we demonstrate that DON may be selectively ionized by atmospheric pressure photionization (APPI) and 
characterized at the molecular level by Fourier transform ion cyclotron resonance mass spectrometry.  Unlike 
electrospray ionization (ESI), APPI ionizes polar and nonpolar compounds, and ionization efficiency is not 
determined by polarity.  Both positive (APPI) and negative (ESI) ion mass spectraI are needed to access the full 
range of elemental compositions (see Figure 1). APPI is tolerant to salts, due to the thermal treatment inherent to 
nebulization, and thus avoids salt-adduct formation that can complicate ESI mass spectra.  Here, for dissolved 
organic matter from various aquatic environments, we selectively ionize DON species that are not efficiently 
ionized by other ionization techniques, and demonstrate significant signal to noise increase for nitrogen species 
by use of APPI relative to ESI.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  FT-ICR MS expanded mass spectral segments for deep-sea marine DOM produced by positive ion 
APPI (top) and negative ion ESI (bottom). For APPI, the most abundant ions have even nominal mass, e.g., 
[CcHhN1Oo + H]+. For ESI, the most abundant ions have odd nominal mass, e.g., [CcHhOo - H]-. 
 
Acknowledgements  
 We thank Dr. Cedric Magen and Professor Marcus Huettel for the Ochlockonee River sample, Dr. Rasha 
Hamdan and Professor Andrew Zimmerman for the black carbon leachate, and Professor Thorsten Dittmar for the 
deep-sea sample.  We also recognize Greg Blakney for development of the molecular formula calculator, and 
John Quinn, Christopher Hendrickson, Nathan Kaiser and Joshua Savory for their help and continuing 
improvement of the ICR instruments at the NHMFL.  This work was supported by the National Science 
Foundation, grants OCE-0726754, EAR-0628349, and DMR-06-54118, and the State of Florida. 
 
References 
[1] Podgorski, D. C., et al., Anal. Chem., 84, 5085-5090 (2012). 

m/z
363362361360359358357356

[C17H26N1O7+H]+

[C18H29O7+H]+

[C20H24N1O5+H]+

[C20H23O6+H]+

[C19H22N1O6+H]+

[C20H25O6+H]+

[C19H24N1O6+H]+

[C20H27O6+H]+

[C19H18N1O6-H]-

[C16H21O9-H]-

[C18H16N1O7-H]-

[C19H19O7-H]-

[C18H18N1O7-H]-

[C19H21O7-H]-

[C18H20N1O7-H]-

[C18H19O8-H]-

(+) APPI

(-) ESI

Deep-Sea Marine DOM

m/z
363362361360359358357356

[C17H26N1O7+H]+

[C18H29O7+H]+

[C20H24N1O5+H]+

[C20H23O6+H]+

[C19H22N1O6+H]+

[C20H25O6+H]+

[C19H24N1O6+H]+

[C20H27O6+H]+

[C17H26N1O7+H]+

[C18H29O7+H]+

[C20H24N1O5+H]+

[C20H23O6+H]+

[C19H22N1O6+H]+

[C20H25O6+H]+

[C19H24N1O6+H]+

[C20H27O6+H]+

[C19H18N1O6-H]-

[C16H21O9-H]-

[C18H16N1O7-H]-

[C19H19O7-H]-

[C18H18N1O7-H]-

[C19H21O7-H]-

[C18H20N1O7-H]-

[C18H19O8-H]-

(+) APPI

(-) ESI

Deep-Sea Marine DOM


