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Deuterium fractionation of amino acids by low-temperature atomic reactions on grain
surfaces in molecular clouds

OBA, YASUHIRO

2,300,000 690,000

12K FTIR NMR

Grain-surface reactions are considered to have a significant contribution to chemi
cal evolution in molecular clouds. In the present study, deuterium fractionation of amino acids via grain-
surface reactions was investigated under astrophysically relevant conditions. The simplest amino acid glyc
ine was vapor-deposited on a reaction substrate (12 K) mounted onto the center of an ultra-high vacuum rea
ction chamber. After deuterium-atom exposure to solid glycine, the reaction product was analyzed by FTIR a
nd NMR. It was found that the glycine was partially deuterated by reactions with atomic deuterium. Since a

large activation barrier is present on the deuteration of glycine, a quantum-tunneling must be required t

o0 promote the reaction. The present study demonstrated that amino acids can be deuterated by grain-surface
reactions at low temperatures.
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