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Microbial ecological approaches to elucidate the degradation mechanism of the
murals in Ajanta Caves, India
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The Ajanta caves are located in the northern part of Maharashtra state, India,
where there are beautiful and valuable mural paintings. One of the serious problems for conservation of
the paintings is that the black substances (BS% spread on the paintings and degrade the paintings
together with the under layer (mud plaster). This study aims to elucidate the mechanism of the
degradation of the mural paintings which is caused by BS. Based on microbial and physicochemical
analyses, it is revealed that the BS collected from the deteriorating murals were consisted of microbial
biofilms and that content of plant fibers in the deteriorating mud plasters under the BS were lower than
that of the robust mud plasters. From these result, it is considered that BS, being exactly microbial
biofilms, were made from bat’ s urine and excrement, and plant fiber (cellulose)-degrading microbes in
the biofilm seem to be responsible for the degradation of mud plasters which support the mural paintings.
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Moisture Losson
Sample Co:‘t:n To-C Tod-N ON
name % % ratio
) (COR D) @)
C2-L-EP <01 12 008 16 47
C2-L-BLK 14 41 12 3 133
C2-L-BRN 13 25 099 3 91
C2-L-WHT 11 33 2.4 1 154
C2-R-EP 0.4 15 008 16 57
C2-R-BLK 13 45 13 4 117
C2-R-BRN 1.9 22 089 2 106
C2-R-WHT 1.1 2.7 13 2 109
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