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Evaluation of the Varieties of lignins in Wood
and Bamboo Cell Walls by Miule Color Reaction
coupled with Microscopic Spectrophotometry.
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Fig. 1 HINOKI normal wood after Maule
treatment.

I"ig. 6 HINOKI compression wood aflter
treatment. M#ule treatment.
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Fig. 7 UV-VIS absorption specira on nor-  pig 8 UV-VIS absorption spectra on various
mal and compression woods in secondary walls in MAKANBA and
HINOK! after Maule treatment. 1: BUNA after Msgule treatment. 1:
secondary wall of normal wood MAKANBA vessels, 2 :MAKANBA
tracheids.2, 3 and 4:outer S:, inner wood fibers, 8: BUNA fiber-tracheids.

S, and cell corners of compression
wood tracheids, respectively.
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Fig. 9 UV-VIS absorption spectra on various Fig. 10 UV-VIS absorption spectra on various
secondary walls in MIZUNARA after secondary walls in MOUSOUCHIKU
Maule treatment. 1: earlywood vessels, after Maule treatment. 1 :vessels in
2: wood fibers, 3:latewood vessels, 4: metaxylem, 2 : fibers of bundle sheath,
vasicentric tracheids. 3: parenchyma cells.
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Fig. 11 UV absorption spectra on compres- Fig. 12 UV absorption spectra on various
sion wood tracheids in HINOKI secondary walls in MOUSOUCHIKU
without Maule treatment. 1 :outer without Maule treatment. 1 :vessels
Sz, 2:inner S., 3:cell corners. in metaxylem, 2 :fibers of bundle

sheath, 3 parenchyma cells.
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Résumé

In order to investigate the varieties of lignin structure in wood and bamboo cell
walls, Maule color reaction was applied to microscopic spectrophotometry.

The specimens studied were HINOKI (Chamaecyparis obtusa), MAKANBA (Betula
maximowicziana), BUNA (Fagus crenata), MIZUNARA (Quercus crispula), HINOKI
compression wood and bambooc MOUSOQUCHIKU (Phyllostachys pubescens). HINOKI
and MAKANBA were selected as the typical softwood and hardwood, respectively.
BUNA is characteristic of fiber-tracheids while MIZUNARA is possessing various
types of tracheids and libriform wood fibers. In addition, HINOKI compression wood
and MOUSOUCHIKU contain p-hydroxyphenylpropane unit were studied.

With the section of 20um stained by Maiule color reaction, various types of cell
walls were studied (Figs. 1-6), while UV-VIS absorption was examined with using
6 and 4um sections after the staining (Figs. 7-10). For 1lum sections, however,
the staining was not applied for studying in the UV range (Fig. 11, Fig. 12).

Fiber walls of MAKANBA and MIZUNARA rich in syringyl lignin moiety were
stained red showing clear absorption at 510-520 nm, whereas walls of MAKANBA
vessels, MIZUNARA earlywood vessels and HINOKI tracheids rich in guaiacyl lignin
moiéety were stained yellow brown without showing any clear absorption at 510~ 520
nm., Absorption in the range 510-520nm- is thus due to the presence of the
syringyl propane unit. As a result, richness of the syringyl lignin in the cell walls
was found to decrease in the following order;

fiber > fiber~tracheid > tracheid = vessel

The fiber is known to act as a mechanical or physical support while the vessel or
earlywood tracheid plays an important role in water conduction. Thus, from a cell
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evolution viewpoint, overall results suggest that the cell type being rich in syringyl
lignin acts as mechanical or physical support rather than water conduction.

Cell walls of the compression’ wood tracheids and some cells of the bamboo were
stained dark brown and showed peculiar absorption around 300400 nm after the
staining. Also in the untreated sections, absorption at 280 - 320 nm were detected in
bamboo cells. These resulis are due perhaps to the presence of p-hydroxyphenyl
propane unit and p-coumaric acid in these cell walls,





