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Introduction:  A large variety and number of or-

ganic compounds of prebiotic interest are known to be 

present in carbonaceous chondrites. Among them, one 

sugar (dihydroxyacetone) as well as several sugar ac-

ids, sugar alcohols, and other sugar derivatives have 

been reported in the Murchison and Murray meteorites 

[1]. Their presence, along with amino acids, am-

phiphiles, and nucleobases [2-6] strongly suggests that 

molecules essential to life can form abiotically under 

astrophysical conditions. 

This hypothesis is supported by laboratory studies 

on the formation of complex organic molecules from 

the ultraviolet (UV) irradiation of simulated astrophys-

ical ice mixtures consisting of H2O, CO, CO2, CH3OH, 

CH4, NH3, etc., at low temperature. In the past 15 

years, these studies have shown that the organic resi-

dues recovered at room temperature contain amino 

acids [7-9], amphiphiles [4], nucleobases [10-13], as 

well as other complex organics [14-16]. 

However, no systematic search for the presence of 

sugars and sugar derivatives in laboratory residues 

have been reported to date, despite the fact that those 

compounds are of primary prebiotic significance. In-

deed, only small (up to 3 carbon atoms) sugar deriva-

tives including glycerol and glyceric acid have been 

detected in residues so far [14-16]. 

Results:  In this work, we carried out a systematic 

search for sugars and sugar-related compounds in or-

ganic residues produced from the UV irradiation of 

simple H2O:CH3OH (2:1 and 5:1) ices, and show that 

they contain several sugar alcohols up to 5 carbon at-

oms long, as well as sugars and sugar acids up to 4 

carbon atoms long [17]. Results are briefly compared 

with meteoritic data [1]. 
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Fig. 1. Sugars, sugar alcohols, sugar acids, and di-

carboxylic sugar acids detected in the Murchison and 

Murray meteorites (adapted from Ref. [1]). These 

compounds were searched for in our laboratory resi-

dues produced from the UV irradiation of 

H2O:CH3OH ice mixtures. 
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