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Introduction:  Murchison as well as other carbo-

naceous chondrites contain a large variety of organics, 
which include amino acids [1,2], amphiphiles [3,4], 
nucleobases [5,6], functionalized polycylic aromatic 
hydrocarbons [7,8], and sugar derivatives [9] (Fig. 1). 
The presence of these compounds of prebiotic signifi-
cance in meteorites suggests that molecules essential to 
life can form abiotically under astrophysical condi-
tions. Among the sugar derivatives found in Murchison 
and Murray [9], one sugar (dihydroxyacetone) and a 
large variety of sugar derivatives containing up to 6 
carbon atoms were identified. 

Laboratory studies in the last two decades have 
routinely shown that complex organics are formed 
when simulated astrophysical ice mixtures consisting 
of H2O, CO, CO2, CH3OH, CH4, NH3, etc., are irradi-
ated with ultraviolet (UV) light at low temperature. 
The organic residues recovered at room temperature in 
these experiments were shown to contain similar or-
ganics to those found in meteorites [10‒17]. 

However, the formation of sugars and their deriva-
tives in such residues has only been studied very re-
cently. Sugar alcohols, sugars, and sugar acids were 
first detected [18,19], before ribose (the sugar of RNA) 
and other large sugar derivatives (with up to 6 carbon 
atoms) were identified in one residue [20]. 

Results:  We have performed a large number of 
experiments in which ice mixtures containing H2O, 
CH3OH, CO, CO2, and/or NH3 were UV irradiated at 
10 K, and carried out a systematic search for sugars 
and sugar derivatives in the resulting organic residues. 
Results confirm the presence of a wide variety of sugar 
alcohols, sugars, and sugar acids with up to 6 carbon 
atoms, including ribose, and shows the presence of 
several other variants of sugar derivatives that have not 
been reported in previous studies [21]. Finally, these 
experimental results can be compared with meteoritic 
data [9]. 
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Fig. 1. Sugars, sugar alcohols, sugar acids, and dicar-
boxylic sugar acids found in the Murchison and Mur-
ray meteorites (from Ref. [9]). 
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