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A possibility of clarifying the origin of milk usage based on indexing the peptides derived from milk casein
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Summary

The purpose of our study is to establish a method for
claritying the origin of the use of milk. The method is based
on matrix-assisted laser desorption/ionization time-of-flight
mass spectrometry (MALDI/TOF-MS) of peptides derived
from milk casein, which could remain in a shard of ancient
pots made of clay. Caseins probably highly degraded and
contaminated with many other proteins were extracted from
the ancient pot with an aqueous 0.1 M NH4HCO; solution,
digested by trypsin, and analyzed by MALDI/TOF-MS. From
casein in the milk deliberately adsorbed in a shard of clay,
we detected a peak at m/z 1267.8, followed by its MS/MS
analysis to reveal that the amino acid sequence of the peptide
was YLGYLEQLLR, which was identified as residues 105-

116 of alphaS1 casein. The MALDI mass spectra showed
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another six peptide peaks that had identical m/z with those
expected from the amino acid sequences of milk casein.
However, none of the peaks observed for the tryptic peptides
of proteins extracted from the specimen found in Umm Qseir
(Syria) could be identified as derived from milk casein,
suggesting that the protein, if any, was heavily damaged
due to a myriad of degradation processes lasting for more
than 7000 years in the soil. Therefore, the success of the
present method relies on the identification of modifications
characterizing the long lasting degradation of proteins, so
that the coverage of database search for milk casein could be

greatly enhanced.

Key words: proteomic, casein, ancient shard, origin of

milk use, MALDI/TOF mass spectrometry





