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A large variety and number of organic compounds of prebiotic interest have been 

detected in meteorites. Among them, one sugar (dihydroxyacetone) as well as several 

sugar acids and sugar alcohols have been detected in Murchison and Murray [1]. Their 

presence in meteorites, along with amino acids, amphiphiles, 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 astrophysical ice 

analogs (H2O, CO, CO2, CH3OH, CH4, NH3, etc.). These studies show that the organic 

residues recovered at room temperature after the UV irradiation of such ice mixtures 

contain amino acids [7-9], amphiphiles [4], nucleobases [10-13], and other organic 

complex organic compounds [14-16]. 

However, no systematic search for the presence of sugars, sugar acids, and sugar 

alcohols in laboratory residues have been reported to date, despite the fact that those 

compounds are involved in a large number of biological processes. Only a limited 

number of small (≤3 carbon atoms) sugar derivatives such as glycerol and glyceric acid 

have been detected in residues [14-16]. In this work, we show results obtained from the 

systematic search for sugars and sugar-related compounds in organic residues produced 

from the UV irradiation of simple CH3OH and H2O+CH3OH ices, and more 

astrophysically relevant ice mixtures containing H2O, CH3OH, CO, and NH3. The results 

are compared with measurements of sugars and related compounds in primitive 

meteorites. 

 

References: [1] Cooper, G.W., et al., Nature, 414, 879 (2001). [2] Kvenvolden, K., et al., 

Nature, 228, 923 (1970). [3] Cronin, J.R. & Pizzarello, S., Science, 275, 951 (1997). [4] 

Dworkin, J.P., et al., PNAS, 98, 815 (2001). [5] Folsome, C.E., et al., Nature, 232, 108 

(1971). [6] Stoks, P.G. & Schwartz, A.W., Nature, 282, 709 (1979). [7] Bernstein, M.P., 

et al., Nature, 416, 401 (2002). [8] Muñoz Caro, G.M., et al., Nature, 416, 403 (2002). [9] 

Nuevo, M., et al., OLEB, 38, 37 (2008). [10] Nuevo, M., et al., Astrobiol., 9, 683 (2009). 

[11] Nuevo, M., et al., Astrobiol., 12, 295 (2012). [12] Materese, C.K., et al., Astrobiol., 

13, 948 (2013). [13] Nuevo, M., et al., ApJ, 793, 125 (2014). [14] Nuevo, M., et al., 

Astrobiol. 2010, 10, 245 (2010). [15] de Marcellus, P., et al., Astrobiol., 11, 847 (2011). 

[16] de Marcellus, P., et al., PNAS, 112, 965 (2015). 

 


