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B—2 JREi© foxing (K—1) OiAR
Fig. 2 Enlarged view of foxing shown in
Fig. 1.

Bl—1 R FEd L i foxing
"Fig. 1 Foxing found on a woodcut painting.

H—3 BEPOETHEEE (K © foxing M—4 BREPEECHETEO foxing OIEAR
Fig. 3 Foxing found on the replica decora- Fig. 4 Enlarged view of foxing shown in
tive artworks (hemp paper). Fig. 3.
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Fig. 7 Fungal growth on the parts of fox- Fig. 9 Enlarged view of fungal growth
ing after 30days incubation at Aw=0. 84, shown in Fig. 8. Bar=10 pgm
25°C.
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(Aw=0. 84, 25°C, 30HIEE) sp. T OEERE FEHMES
Fig. 8 Scanning electron micrograph of Fig. 10 Conidia of Aspergillus sp. grow-
foxing after 30 days incubation at ing on the foxed areas shown in
Aw=0,84 and 25°C. Bar=10 gm Fig. 8 Bar=10pum
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{1)Aspergillus sp. (2)Aspergillus vitricolae (3)Aspergillus niger (4)Tvromyces palustris
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(1) B foxing 2 HAEE LSRRG
Fungi isolated from foxing on the hempen paper.
(2)  HoseHF B R B i 3 % B HE AR
Standard strains belonging to absolute tonophilic fungi.
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A standard strain belonging to facultative tonophilic fungi.
(4) FEEF PRI B T SRR

A standard strain belonging to non-tonophilic fungi.
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Fig. 11 Climographs of fungi
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Microbiological Studies on the Conservation of Paper

and Related Cultural Properties

(Part 1) Isolation of Fungi from the Foxing on Paper
Hideo ARALIL

The formation of brown spots on paintings and cultural properties made of paper,
a phenomenon called “Hoshi” (literally, stars) in Japanese and “Foxing” in English,
is one kind of deterioration greatly feared by museums and archives because of its
irreparable nature.

In recent experiments, the author succeeded in making fungi grow on such brown
spots (Fig. 7), and is now working on methods of isolating fungi from these brown
spots (foxing), as well as studying their growth mechanisms and potential means of
control.

In the case of foxing found on the Byo6do-in Temple Ho6-6-do’s replica decorative
artwork painted in 1955 (Fig. 3 and 4), scanning electron microscopy was used to
examine and photograph foxing fungal growth for further observation (Fig. 5—10).
Fungi was then isolated from the foxing, and the main strains were identified by their
water activity(Aw)as Aspergillus glaucus group and Aspergillus restrictus group, both
belonging to the absolute tonophilic fungi (Fig. 11).



