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Advanced instrumental development and analyses are performed in order to
study the trace organic compounds of extraterrestrial materials: (1) a clean room environment to
avoid organic contamination during analysis; (2) highmass- resolution analysis coupled with
high-performance liquid chromatography (HPLC) to determine the elemental composition using exact
mass for inferring the chemical structure; (3) nano-liquid chromatography (nanoLC) to enhance the
sensitivity; (4) superior chromatographic separation using a multi- dimensional system to determine
the optical isomers of amino acids; and (5) in situ organic compound analysis and molecular imaging
of the sample surface. This approach revealed a higher complexity of organic compounds with a
heterogeneous distribution in meteorites. The developed methods can be applied to study the chemical

evolution of meteoritic organic compounds as well as molecular occurrence in low- mass
extraterrestrial materials such as asteroid-returned samples.
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