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Chemical Composition of Archaeological Woods Submerged in the Seawater™!

Yoon Soo Kim*?2 - Joo Wan Bang*? - IK Joo Kim™*® - Kwang Nam Choi™*3

SUMMARY

The chemical Composition of Chinese red pine (Pinus massontana) submerged in the Yellow
Sea for more than 700 vears has been examined. When compared to the recent wood, the marked
chemical changes in the waterlogged wood is the higher amount of lignin with lesser amount of
holocellulose and abnormally high ash content. In the heavily degraded samples, the degradation
of cellulose is more severe than that of hemicellulose. However, hemicellulose is much more attacked
than the cellulose at the initial stage of deterioration in the sea water. Chemical analysis suggests
that the cellulolytic marine microoerganisms, whether they are fungi or bacteria, can be regarded
as the primary agents for the destruction of the archaeological woods submerged in the sea water,

Keywords: archaeological waterlogged wood, chemical composition, sugar composition, inorganic

contents, Pinus massoniana.
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Table 1. General chemical composition of waterlogged arachaeological and recentwood of Pinus masso-

niana
Waterlogged wood (%) Recent wood
Outermost part Inner part (%)
Extractives
Hot water 7.80 3.00 2.8
Ethanol-cyclohexane 0.70 2.3 30
1% NaCH 18.73 12.58 12.67
Holocellulose 2947 70.42 73.17
Lignin 64.18 28.19 26.85
Ash 7.6-11.7 1.58 0.2-0.5
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Fig. 1. EDXA diagram of the ash of waterlogged
Pinus massontana(solid line: degraded sa-

mples, dotted line: recent wood)
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Table 2. Sugar analyses of waterlogged archaeological and recent wood of Pinus massoniana

Waterlogged wood (%) Recent wood

Sugars

Qutermost part Inner part (%)
Glucose 21.7 439 45.7
Mannose 84 12.0 13.7
Xylose 39 46 6.4
Galactose 0.9 1.6 1.7
Arabinose 0.6 0.8 1.1
Rhamnose - - 0.1
Total 35.5 62.9 68.7
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Fig. 2. UV spectra of lignins. Above:lignin from re-
cent wood; below:lignin from degraded
wood.
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