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In any investigation of organic compounds possibly de-
rived from life on Mars, it is important to focus on com-
pounds that play an essential role in biochemistry as we
know it and which have properties such as chirality
(handedness) which can be used to distinguish between biotic
versus abiotic origins.  Amino acids are one of the few com-
pound classes that fulfill these requirements.  Amino acids
are the building blocks of the proteins and enzymes which
are integral components of terrestrial biology and only L
amino acids (the L enantiomers) are incorporated into pro-
teins during  biosynthesis. Because there are no apparent
biochemical reasons why L amino acids should be selected
over D amino acids, it is generally assumed that life else-
where could be based on either L or D amino acids, but not
both.  The presence of only D amino acids in martian mete-
orites would be indicative of unique martian life.  Even if life
on Mars was based on L amino acids as on Earth, racemiza-
tion of these amino acids on Mars before ejection of the me-
teorite would generate significant levels of D amino acids.
Thus the finding of both D and L amino acids in unequal
quantities in a martian meteorite would thus also be sugges-
tive of life on Mars.

We have investigated the abundances of amino acids, as
well as their enantiomeric composition, in ALH84001 using
high performance liquid chromatography (HPLC) with fluo-
rescent detection. Trace amounts of glycine, serine and
alanine were detected in the carbonate component of the
martian meteorite ALH84001 using high performance liquid
chromatography.  The detected amino acids were not uni-
formly distributed in the carbonate component and range in
concentration from 0.1 to 7 parts-per-million (ppm).  Al-
though the detected alanine consists primarily of the L enan-
tiomer, very  low levels (<0.1 ppm) of endogenous D alanine
may be present in the ALH84001 carbonates.  The amino
acids present in this sample of ALH84001 appear to be ter-
restrial in origin and similar to those in Allan Hills ice.  Our
analyses indicate that there is no compelling evidence that
the ALH84001 contains  detectable amounts of endogenous
amino acids, one of the important classes of compounds as-
sociated with life as we know it.
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