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An electron diffraction method applied to the higher order structure
of cellulose microfibrils
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Fig. 2. Electron diffraction pattern of a Valonic monolayer (Al and an enlarged portion of the
irradiated area with edge of a condenser diaphragm (B}, Note that abundant diffraction
spots were recorded on the pattern. Some of them {upward arrow heads) are asymmetric
to the meridian,
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Fig. 3. Electron diffraction patterns, The beam was irradiated to the surface of Valonia
monolayer (A} and tilted by 45° around the microfibrillar axis (B). In Fig. A, intensity of
110 plane is relatively stronger than those of 200 and 110 planes. In Fig.B, spots of 200
plane become dominant, while those of 110 plane decrease to the same level of 110 spots.
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Fig. 4. Change of spot intensity by repeated (1-5) irradiation on the same area (a) of an uranyl-

stained Valonia monolayer. The spots,

especially on the equatorial, were well

maintained, while 004 spot were damaged in the early irradiation.
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Fig. 6. Electron diffrarion patierns of an uranyl-stained monolayer of Valonia (A), and that of
tilted by45° around the microfibrillar axis(B). Note that abundant spots (A) were recorded
similar to those of non-stained ones(Figs.2,3). An uniplanar orientation of the
microfibrils is researved well, judging {rom very weak intensities of 110 and 110 planes
in contrast to that of 200 plane (B).
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Fig, & . Blectron diffraction pattern (A} in small angle region of uranyl-stained bilayer of
Valonio, and its enlarged view (B). In Fig. A, the sharp streaks can be clearly discerned
{arrow heads), perpendicular to microfibril orientation (arrows) in Fig . B.
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Fig.11. Electron dilfraction patterns of a thin S: layer of Japanese cypress (A) and Cryptomeria
{B), and the irradiated area (b) of the Fig.B.
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Résumé

The cellulose microfibrils are generally recognized to influence both physical and chemical
properties of plant cell walls, constituting their framework. Although the crystal structure of
cellulose in molecular level and its angular distribution in macrolével have been investigated,
the intermediate higher structure between two dimensions still remains to be exploited. The
electron diffraction method, which has been widely applied to the ultimately selected area to
obtain crystallographic data, was modified to evaluate the higher order structure with some
precautions in specimen preparations.

In order to reduce unavoidable electron damages, the irradiation area was adjusted by a
condenser lens to 2-5 #m ¢, and the diffraction patterns were recorded only from a fresh area
without the focussing process. When this modified method was applied to thin layers stripped
from Valonia, ramie, and S, and G layer of some woods, the diffraction patterns with a large
number of diffraction spots were obtained.

The uranyl-acetate staining was introduced to maintain the original higher order structure
of the microfibrils, as well as to enhance the contrast between intermicrofibrillar space and
the microfibrils. In the former an artificial movements of the microfibrils were well
prevented. Periodicity of microfibril distribution in their cross section was able to be
precisely evaluated with small angle scattering pattern.






