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The Effect of a Biocide (Kathon CG) on Bacteria and Fungi
Isolated from Biofilms on the Plaster Paintings
of Kitora Tumulus and Its Direct Effect on the Biofilms

Rika KIGAWA, Chie SANO, Nozomi TAZATO', Tomohiko KIYUNA",
Tomomi KOIDE" and Junta SUGIYAMA™

Excavation of Kitora Tumulus started at the end of January 2004, and it was decided to relocate
the thin plaster paintings and to restore them in a safe environment. In the course of restoration works,
viscous gel increased to form “biofilm” on the plaster walls in the summer of 2005.

The biofilm was a mixture of bacteria and fungi. The biolfilm was removed, where it was possible,
with a low concentration of hydrogen peroxide solution in 2005. But this could not be applied to places
where plaster was very fragile, for example on the south wall which had a very precious painting of a
phoenix.

It is very important to relocate the mural paintings as soon as possible, but relocating very fragile
plaster paintings is an extremely difficult work. Such work can only be performed with well designed
methods based on sufficient survey of the conditions of the plaster walls that require much time for
planning and testing.

Meanwhile, alternative ways to control such biofilm that affect fragile plaster paintings are also
necessary. Therefore, we tested the efficacy of Kathon CG, a biocide based on two isothiazolones,
on bacterial, mold and yeast strains which had been mainly isolated from biofilms of the Kitora
Tumulus. The results showed that the biocide was highly effective to bacterial strains which we
tested (Gluconacetobacter sp., Rhizobium radiobacter, Sphingobium sp., and Bacillus thuringiensis).
Regarding molds, Penicillium sp., was efficiently controlled by the biocide, but the fast growing mold,
Trichoderma sp. was difficult to control unless very high concentration of the biocide was applied.

We also examined the effect on the gel samples themselves which had been sampled from the
biofilm on the phoenix painting in the summer of 2006. The result showed that the growth of the
biofilm was effectively inhibited by Kathon CG.

Based on these results, we applied Kathon CG aqueous solution to the places where damage by
the biofilm seemed significant in the summer and in the fall of 2006. Now, after months from the

treatments, further growth of the biofilm seems to be inhibited.
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