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In the Viking labeled release experiment, 

organic compounds added to the Martian soil 
were rapidly degraded as if the soil contained 
live microorganisms [1].  But failure to detect 
native organic carbon raised the possibility of 
a chemical reactivity as caused by the pres-
ence of inorganic oxidants [2, 3].  The debate 
between pro-life and anti-life views is likely 
to intensify in light of the results of the Phoe-
nix mission, which could be argued to sup-
port both possibilities.  Future astrobiology 
studies of Mars need a simple method to dis-
tinguish between chemical and biological re-
activity.  One idea, as advocated by Dr. Gilert 
Leven and implemented by the Mars Oxidant 
experiment, is the use of pure enantiomers of 
chiral compounds [4].  The idea assumes that 
biological activity is inherently stereo spe-
cific, whereas abiotic redox processes are ste-
reo indiscriminate.  In this presentation I pre-
sent experimental data indicating that this as-
sumption is valid, but not across the board for 
all chiral substrates.  In the case of glucose, 
the assumption appears to be correct.  More 
than two dozens of species of microorgan-
isms, including bacteria, eukaryotic yeasts 
and fungi, and archaea, have been studied so 
far.  They all consumed D-glucose.  None 
used L-glucose [5].  Microbial communities 
in four different soils, too, consumed glucose 
in a stereo specific manner.  In the case of 
lactate and amino acids, two substrates that 
were used by the Viking labeled release ex-
periment, the result was mixed.  Some organ-
isms utilized only D-lactate and only L-amino 
acids as has been assumed.  Other organisms 
were stereo indiscriminate and used L-lactate 
and D-amino acids as well as D-lactate and 
L-amino acids.  For some amino acids a third 
scenario exists, where both enantiomers were 
biologically active, but the L form was more 

so than the D form.  The addition of these en-
antiomers to soils was followed by a lag 
phase whose duration is enantiomerically de-
pendent. The lag phase was consistently 
shorter for the natural enantiomer, L for 
amino acids and D for lactate, than for the 
rare enantiomers.  Once they entered their 
respective log phase, the two enantiomers 
were consumed at approximately equal rates.  
In conclusion, stereo specificity or selectivity 
could be used to differentiate between chemi-
cal and biological reactivity, but such ex-
periments would require a careful selection of 
substrates and need to take into account reac-
tion kinetics. 
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