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Dissolved organic matter (DOM) consists of lots of molecular
formulas (MFs), playing a unique function in aquatic systems.
However, it remains unclear how MFs determine bulk DOM
properties. Here, we use Fourier-transform ion cyclotron
resonance mass spectrometry (FT-ICR MS) to characterize DOM
molecular composition from 510 samples, distributed in the
China Coastal Sea, of which more than 320 samples contain
accompanying stable carbon isotope (δ13C) measurements. A
machine learning model (ML) was created based on δ13C
contained samples, resulting in a mean absolute error (MAE) of
0.30‰ on the test data. The developed model was used to predict
in remaining samples without δ13C and other published datasets.
The result shows that ML selected 5199 MFs to predict δ13C, and
the observed δ13C values were more effectively tracked than
traditional approaches. Besides, the ML revealed that the
elemental composition would be primarily impacted when DOM
was transferred from land to ocean. This work suggests that with
increasing molecular research and larger learning datasets, ML
could be considered a new paradigm for studying the non-linear
and non-monotonic connections behind the complex DOM
molecular composition.
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