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Chiral recognition between amino acids and carbohydrates in cold gas-phase
cluster ions was investigated as a model for chemical evolution in interstellar molecular clouds
using a tandem mass spectrometer containing a cold ion trap. The enantiomer selectivity in cold
gas-phase clusters indicated that chirality of a molecule induced enantiomeric excess of other
molecules via enantiomer-selective reactions in molecular clouds. Based on our results, the
enantiomer- and isomer-selective phenomena we observed in the gas phase were applied for
distinguishing and quantifying amino acids and carbohydrates in solution.
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