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Fig. 1 Chemical structures of wooden main components.
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Fig. 2 Cross section of kokuso lacquer of the jaboko of canopy

in the Byodo-in Hoo-do (crossed Nicol polarization).
Wood fragments and a rhombus-shaped crystal ob-
served in the upper left area in this figure.
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Fig.3 Three-dimensional rendering image of the wooden
fragment from the seshin bosatsu ryuzo in the Kofuku-ji
temple reconstructed from SR—X—ray u#CT.

Full length view (a) and enlarged area (b).
Scalariform perforation observed in panel b.
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Fig. 4 «a-Helix and B-sheet structures of proteinaceous materials via hydrogen bonds.
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Fig. 5 Cross sections of hemp (a) and ramie (b) fibers.
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Fig. 6 Hydrogen bonds of cellulose in plant fibers.
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modern reference bast fibers.
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Fig. 8 Bast fibers from the tax resisters of Suruga province (a) and Izu province (b). The fibers shown in
panel a and b have the character of mitsumata (Edgeworthia chrysantha) and onishibari (Daphne

pseudomezereum), respectively.
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Fig. 9 Chemical structures of natural dyestuffs.
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Fig. 10 HPLC-PDA chromatogram of the red dye used in the red woolen jinbaori with a crest of bamboo leaves in

fan (mid-Edo period). The peak 1 is identified with carmic acid included in cochineal.
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Fig. 11 Ultraviolet/visible spectrometry of the red and purple plain silks of the sleeveless coat for the

kodatsu dancer (Shosoin treasure).
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Fig. 12 Three dimensional fluorescence spectrometry of the red dyed part of the gown

with tie-dyed design (Shosoin treasure).
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Fig. 13 ATR/FTIR spectrometry of the adhesives remained on the fragments from the wooden box (a) and

the five-stringed biwa lute (b) (Shosoin treasures).
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This article presents a review of the recent advances in organic analysis in the fields of ar-
chaeological and conservation sciences in Japan. Over the past decade, new analytical proce-
dures and techniques for the characterization of organic materials and their identification in non-
destructive and micro-sampling approaches have been developed and improved. These new
procedures and techniques have been increasingly applied in the analysis of authentic antiquities
and pieces of art. Each section of this article focuses on a different class of materials: wood, fiber,
paper, dye, adhesive, lacquer, or amber. In studies of wooden objects, in addition to traditional
microscopy, synchrotron radiation X-ray computed tomography and time-of-flight secondary ion
mass spectrometry have become available for the identification of tree species and the mapping
of specific extractives in ancient wooden samples, respectively. Advances in studies of silk and
plant fibers have enabled the elucidation of the fibers' deterioration mechanism using Fourier
transform infrared spectrometry and nuclear magnetic resonance spectrometry. Dye analysis
has been conducted using high-performance liquid chromatography, ultraviolet/visible and fluo-
rescence reflectance spectrometry using optical fibers, and electrospray ionization tandem mass
spectrometry, which have successfully identified the traditional and early synthetic dyestuffs
found in historic textiles. Adhesives and lacquered materials have been analyzed to ascertain the
specific materials, using Fourier transform infrared spectrometry and pyrolysis gas chromatogra-
phy/mass spectrometry, as well as some other types of mass spectrometry. Lastly, studies of
amber have focused on using Fourier transform infrared spectrometry to estimate the region of

production.



