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Understanding the mechanism of pine cone opening and closing motion using novel
pretreatment techniques and structural analysis

Horikawa, Yoshiki

5,000,000

In order to understand the significance of matrix components in the opening
and closing mechanism of pine cone, we have applied a novel chemical treatment technique to
elucidate the mechanism. First, we established a chemical treatment method to remove non-cellulose
components with maintaining the morphology of pine cone scales. Next, we conducted structural
analysis from the macro- to the micro- stage and confirmed that the hierarchical structure was
maintained. The bending test has been performed for pine cones. When saturated, it was similar to
the untreated samples, but when oven-dried, the sample became significantly curved. The sample
remained the same when re-saturated with water as when dried. These results strongly suggest that
matrix components also play an important role in the bending of pine cone scales, controlling the
bending angle and repeatability.
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