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Fig. 1 Stick lac (a), and “the list of various medicines dedicated to Great Buddha in the Todaiji temple” (b)
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Fig. 2 Shosoin treasures analyzed in this study: a lacquered incense burner tray with painting on gold leaves (a),
a lotus petal from the lacquered incense burner tray (b), a go game board of sandalwood with marquetry (c),
ivory inlays on a side of the go game board (d), and an ivory shaku ruler stained red with bachiru carving (e)
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Fig. 3 Red colorant references painted on 2PbCO, * Pb(OH). (a), painted on ivory (b), and dyed on ivory (c)
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Fig. 4 Visible reflectance spectra (solid line) and second-derivative spectra (dashed line) of red colorant refer-
ences painted on 2PbCO; » Pb(OH),: 2PbCO; * Pb(OH); ground (a), lac lake (b), cochineal lake (c), suo lake
(d), akane lake (e), benibana lake (f), dragon’s blood (g), PbsO; (h), HgS (i), and Fe:0s (j)
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Fig. 5 Visible reflectance spectra (solid line) and second-derivative spectra (dashed line) of red colorant references
painted on ivory: ivory (a), lac lake (b), cochineal lake (c), suo lake (d), akane lake (e), benibana lake (f),

dragon’s blood (g), PbsO; (h), HgS (i), and Fe;0; (j)
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Lac Colorant Found in the Shosoin Treasures by
Visible Reflectance Spectrometry

Rikiya Nakamura and Masakazu Naruse
Office of the Shosoin Treasure House, Imperial Household Agency, 129 Zoshicho, Nara 630-8211, Japan

The Shosoin Repository, located on the grounds of the Todaiji Temple in Nara, Japan, contains
a rich variety of valuable artifacts, known as the “Shosoin treasures”. These treasures have been
handed down since the eighth century and include Buddhist altar articles, ritual equipment, fur-
niture, costumes, stationaries, arms, and ancient documents. With the aim of elucidating ancient
Japanese colorants and conserving these treasures for the future, we performed non-destructive
analysis of the red colorant found in the Shosoin treasures by fiber-optic reflectance spectrome-
try in the visible region. Three artifacts were analyzed: a lacquered and painted incense tray in
the shape of a lotus flower, a go game board of sandalwood with marquetry, and an ivory shaku
ruler stained red using the bachiru technique. Visible reflectance spectra and second-derivative
spectra of the red sections on the artifacts were compared with those of red colorant references,
such as lac, cochineal, sappanwood (suo), safflower red (bemibana), dragon’s blood resin
(kirinketsu), minium (entan), cinnabar (shu), and iron oxide (bengara). The spectra of the red
sections of the artifacts were similar to those of scale insect-based colorants such as lac and cochi-
neal. These red colorants from scale insects had been used to produce the color described in an-
cient Japanese historic sources as enji, and our results indicate that the colorants were used not
only as a paint but also as a dye. This historic knowledge led to the use of lac colorant in the

treasures.



