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Heartwood Formation Traced by the Microscopic
Spectrophotometry in Cryptomeria

Takurou Mrvamoro, Minoru Funita and Hiroshi Saixi
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Fig. 1 Heartwood substances (dotted) in

tracheids, ray- and axial-parenchyma
cells, and their distribution in the
ordinary thickness sections. Although
overall distribution of heartwood
substances can be observed in radial
section (A), UV-spectrums on these
substances are disturbed inevitably
by the lignin absorption contained
in cell walls enclosing the cell lumen.
The lumen areas of tracheids and
axial parenchyma cells, and also that
of ray parenchyma cells, are exposed
on the cross section (B) and the
tangential section (C).

Fig. 2 Cross (A) and face (B) views of the

ray path under the non-parallel illu-
mination and the focalized spot-image
(8) of a photometric diaphragm in
the section. As non-parallel rays con-
centrated on the spoi-image are ex-
panded wider than the area at upper
and lower position in a thick section
(A, B), so cell walls containing lignin
must nol be allowed to come near
the spot-image. Expanding radius
(D) from the spot-image can be
calculated by the section thickness
(T) and the numerical aperture. @ :
angular aperture,
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Fig. 4 Absorption spectrums on heartwood
substances of slight brown (A),
orange brown (B) and dense reddish
brown(C) contained in the lumens of
tracheids (t) and ray- and.axial-
parenchyma cells (rp, ap). Maximum
absorption in the ultraviolet spectrum
is shifted from 290 nm to 360 nm in
relation to the density of the brown
color.
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Fig. 5 Absorption spectrums on colorless  pio g Absorption spectrums on droplet-like
vacuoles on ray parenchyma cells (A) materials contained in  tracheid
and droplet-like materials in tracheid lumens stained by Nile blue. The

lumens (B). Each spectrum was the absorption around 540 nm decreased
average of some spectrums which in relation to the heartwood forma-
were measured in the same tissue. tion., while those at 280-300 nm

(a), (b) and (¢) represent those in persisted, (a), (b) and (c) express

innermost  ring in  white zone, annual rings in the same way with
outermost and second outmost rings Fig. 5

in heartwood, respectively,
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Résumé

Heartwood formation was investigated in SUGI (Cryptomeria japonica) by an UV-
VIS microscopic spectrophotometry. It is a very severe problem in spectroscopic
detection of heartwood substances and its precursors to prevent the influence of
lignin contained in cell walls which has strong UV absorption, because these
substances are generally enclosed with cell walls. In order to analyze the
distribution of these substance, in white zone and outer part of heartwood without
the lignin affection, sections were chosen to survey only the cell lumen (Fig. 1),
and also photometric condition under the non-parallel illumination was examined
(Figs. 2, 3).

Colored substances in the heartwood were measured in UV-VIS region, maximum
absorption was shown to be shifted from 290 nm to 360 nm according to the density
(Fig. 4). The UV spectrums of colorless vacuoles of ray parenchyma cells and
droplet-like structure in tracheid lumens were measured, and some maximum
absorption at around 275300 nm were obtained (Fig. 5). Precursors of heartwood
substances were supposed to be transferred from ray cells to tracheid lumens.

Stained-sections with Nile blue were applied to UV-VIS spectrophotometry for the
coordination between the staining method and spectrophotometry (Fig. 6). Some
modifications in droplet-like structures are suggested by the decrease of absorption
at 540 - 545 nm.





