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Evaluation of the Effect of Purification on
Characteristics and Mold Susceptibility of Funori

HAYAKAWA Noriko, KIM Minjung™ and KASHIWAYA Akemi™ *

Funori is a traditional material used for conservation treatments and production of
traditional craft objects for over a thousand years. Several kinds of red agars in Japan are
classified as funori species and they are commercially distributed as “dried funor:” after being
harvested, dried, and bleached under sunlight with small amounts of bleaching agents. “Dried
Junori” is extracted with water and heat; after that, it is used as a facing adhesive because of its
high water-solubility, and as a thickener. Current researches clarified that its viscosity
changes depending on extracting condition, temperature, water hardness, species and other
factors. While these facts make characteristics of extracts easy to control, molds tend to
generate at areas where funori is used. It is an issue when Japanese conservators use funori.

The main components of funor: extracts are funorans which are composed of sulphated
agaroid chains and sulphated carrageenan chains. The ratio and structures of those
polysaccharides are different in each species, and it is difficult for both agaroid and
carrageenan to be degraded by microorganisms. On the other hand, it has been clarified that
Junori extract includes impurities, for example polypeptides which are easy to be degraded by
microorganisms. Therefore, it was supposed possible to prevent from mold generation on the
Sfunori-applied areas by removing impurities in this research. The effects of funori
purification were considered with two samples prepared in the laboratory by different
methods and two commercial purified funori.

The evaluation was conducted by mold susceptibility test, gel filtration chromatography
(GFC), and FT-IR. In the results of the mold susceptibility test, all samples kept under the
condition without water vapors showed no mold; on the other hand, samples kept under the
condition with water vapors showed various results. While two commercial products did not
show any mold generation, the sample purified with reprecipitation showed mold generation
significantly, and the sample purified with activated carbon showed some mold generation. In
the results of GFC, the sample without TRI-funori showed only one peak under 10x10°
molecular weight area. It is thought that there are two reason for this result; one is a fraction
had been removed by purification, based on the fact that normal funor: showed two peaks in
the area according to previous research, and the other is that it was caused by differences in
raw materials. In FT-IR results, the absorption band identified amid II was shown in only the
sample purified with reprecipitation and unpurified sample. It seemed that the result was
correspondent with the result of the mold susceptibility test. Based on these results,
purification with reprecipitation has insufficient effects on funori to prevent mold generation.
It was also considered that the funori extracted at 20C possessed lower mold susceptibility

*Shubi Co., Ltd.
**The Japan Art Institute
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than the sample extracted with heating as was mentioned in a previous paper.
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