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Electron Microscopic Observation on Cellulose Microfibrils in the
Primary Wall of Akamatsu (Pinus densiflora S. et Z.) Wood.

Yuji OTSUKA, Junji SUGIYAMA and Hiroshi HARADA
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Fig.1 Schematie diagram for preparation of the tangentially obliqued 2 pm sections.
A tangentially obliqued section of 2 pm thick was obtained by slicing off
methaerylate resin embedded small wood bloek (a). After the section was mounted
outo film support, resin was removed by a series of toluecne-acetone, so that the
thin differentiating cell walls could be fixed on the film support, and were
ready to observe in TEM (b).
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Fig.2 Typical electron micrographs of the

8
primary wall treated with several
treatments for the removal of enerust-
ing materials: untreated 2 pm section
{a), and treated with HCI (b), KOH (),
(NH ) 2CoH, () and proteinase (e), ve-
spectively, (Pt-Pd shadowed)
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Fig. 3 A typical bright field image by diffraction
contrast of cellulose microfibrils in the
primary wall (@), and the corresponding
electron diffraction pattern (). Note that
the eleetron opague materials marked by
% are the residues of encrusting material.
(2 pm seetion treated with HCH

Fig. 4 Typical electron micrographs of cellulose
microfibrils in the primary wall stained
with uranyl acetate (@), and by diffraction
contrast imaging (). (transverse ultra-
thin sections treated with HCL)
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Jig, 5 Width distribution of eellulose microfibrils in the primary wall measured

from micrographs obtained by negative staining (dotted area) and diffrac-
tion contrast imaging.
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Résumé

The sturucture of cellulose microfibrils in the primary wall was investigated by using
several eleetron microscopic methods, namely, shadowing, negative staining and diffraction
contrast imaging in bright field mode together with electron diffraction. The differenti-
ating xylem of Akamatsu wood just forming primary walls was selected as a sample. The
primary wall during this stage contained unnegligible amount of non-cellulosic substances
which are considered to be in amorphous state. Among several chemical treatments aiming
to remove the substance, the highest efficiency in removal was achieved by 8% HCI
treatment (80°C, 1h) which resulted in isolation of individual eellulose microfibrils. The
observed cellulose microfibrils were considerably rigid, having a dimension of 4-5nm in
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width, However, electron diffraction pattern obtained from the primary wall was not
typical of cellulose I which one can take from secondary wall but a diffused halo-like
pattern.

These results indicate that the width of a cellulose microfibril in the primary wall (4~
s5mn) is slightly larger, and its crystallinity is lower in comparison with the cellulose
mierofibrils in the secondary wall.





