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Promotion of sugar formation by gamma-rays in the formose-type reactions in
small bodies
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The formose reaction is a prebiotic formation reaction of sugars that are essential molecules for life.
This reaction is important as a chemical evolutionary process of life. Previous study has suggested that
gamma-rays were effective on the formation of amino acids by simulating aqueous alteration in small
bodies [1].

To simulate aqueous alteration inside the small bodies, the following solutions were prepared whose
compositions were: (1) HCHO : CH;OH : NH; : H,O (FAW), (2) HCHO : CH;0H : NHj; : glycolaldehyde
: H,O (FAGW). We compared the yields of aldoses in the FAW/FAGW products by heating or
gamma-rays irradiation. We analyzed 3-6 carbons aldoses by using GC/MS.

In FAW, amounts and varieties of aldoses produced by gamma-rays irradiation tended to be greater than
those of heated samples. On the other hand, FAGW produced the same amounts and varieties of aldoses
by both energy sources. It was reported that glycolaldehyde, an autocatalytic molecule is the formose
reaction, was easily produced by gamma irradiation of formaldehyde in a radical reaction [2]. This could
be the reason why the FAW yielded more sugars by gamma irradiation than by heating. Therefore, it is
suggested that not only heat but also gamma-rays promoted the formation of sugars in the small bodies.
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