©
2011 2013

Detection and quantity of vascular bundles in oil palm trunk using cell wall birefri
ngence on exposure to polarized light

Murata, Yoshinori
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Vascular bundles (VBs) of oil palm trunks exhibited birefringence due to polarized
orientation of their cell wall components, although another component of the trunks, parenchyma tissue (P
T), did not. The intensity of the birefringence depended on the VB composition; therefore, it was possible
to estimate the VB content readily using a polarizing microscope connected to an image analyzer. The meth
od proposed in this manuscript should allow easier quantification of VBs in oil palm trunks than methods u
sing X-ray diffraction. Both VBs and PT contained cellulose, hemicelluloses, lignin, and starch; however,
the cellulose content of PT was less than half that of VBs. This difference in cellulose content between V
B and PT may explain why VBs were detected under polarizing light.
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Table 1. Chemical composition® of the standards.

Hemicellulose,

% VB? Extractive,® %  Lignin, % a-Cellulose,* % o Starch,% Total, %
100 4.9 15.0 45.9 314 6.0 103.1
70 5.8 15.8 35.5 36.9 8.8 102.7
50 6.2 16.3 35.2 34.4 8.8 100.8
30 6.0 19.2 30.1 36.1 12.8 104.2

0 6.7 19.9 224 38.4 16.5 103.9
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Table 2. Correlation coefficients for chemical components and polarization measurements.
Polarization Extract Lignin a-Cellulose* Hemicellulose Starch
Polarization 1.00 -0.94 -0.94 0.98 -0.81 -0.96
Extract -0.94 1.00 0.77 -0.94 0.85 0.85
Lignin -0.94 0.77 1.00 -0.92 0.74 0.97
a-Cellulose* 0.98 -0.94 -0.92 1.00 -0.92 -0.97
Hemicellulose -0.81 0.85 0.74 -0.92 1.00 0.84
Starch -0.96 0.85 0.97 -0.97 0.84 1.00
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