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Optimization of organic matter detection using MOMA-like procedures
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Introduction '

The Rosalind Franklin (ExoMars mission) rover’s main objective is to search for potential biosignatures at the
Mars surface, using a drill and an appropriated instrumental payload 1.

In particular, the Mars Organic Molecule Analyzer (MOMA) was designed to separate, detect and identify
organic molecules such as specific life-relevant organic compounds (amino acids, carboxylic acids,
nucleobases...). MOMA has two operational modes based on laser desorption or gas chromatography (GC), S

both coupled with mass spectrometry (MS) [2!. T
The organic molecules in the samples collected by the rover must be volatilized before being separated by GC and identified by MS. To
do so, the samples can be either pyrolyzed or chemically derivatized thanks to agents (MTBSTFA, DMF-DMA, TMAH) aboard the rover.

To test the MOMA capacity, and its complementarity with the other instruments, in the detection of organic matter, we studied analog
samples from a set of sample selected by the ExoMars scientific team.
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Conclusion

» Ability to detect life-relevant molecules including carboxylic acids, amino acids and nucleobases with a « MOMA-like »
derivatization-GC-MS setup.

» Importance of the evaluation of the setup performances (limits of detection and quantification...).

» Importance of the optimization of the analytical parameters, particularly the sample-to-agent ratio. - work in progress

» Importance of testing the complementarity of the other agents (DMF-DMA and TMAH). v
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