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A theoretical model for Carbon/Nitrogen Stable isotope dynamics in ecosystems
based on intracellular metabolic process
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A set of theoretical model was developed to investigate how the stable
isotope ratios of carbon and nitrogen change during the intracellular energy metabolism by
organizing the models for the major elementary processes on the metabolic map of animals. This model

could reproduce the following qualitative observed relations between external condition and the
isotope ratios: d13C of animal cells become higher if 1) it is fed more, 2) its metabolism rate is
high. If the C/N ratio of the prey is higher/lower the values of d13C/d15N become higher.l1t also
suggests that the difference in metabolism rate of essential amino acid and non-essential amino acid
will result in difference in d13C. Although these are still qualitative results, they will shed the
light on the mechanisms of generating similar stable isotope enrichment pattern through food chains
in various ecosystems.
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