Tension wood provides insight into structural changes in biomass resulting from chemical
pretreatment
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Plant cell walls comprise the bulk of lignocellulosic biomass. Therefore, a greater understanding of
the chemistry, architecture, physical and mechanical properties of cell walls is essential to improve
biomass-based biofuel production. The work presented here furthers understanding of biomass
properties underlying recalcitrance to enzyme-based sugar (ethanol substrate) release. The spatio-
temporal progression in chemical and anatomical changes that occur in growing plants under tension
stress is investigated. An earlier neutron diffraction study of hydrogenated and partially deuterated
poplar tension wood found that, unlike fibers from the ramie plant, the characteristic diffraction
peaks were not present. The authors postulated that the contribution of laterally aligned microfibrils
complicated the signal from the majority of the microfibrils, which are longitudinally aligned, but did
not further investigate the tension wood structure. Here, we report structural studies of tension wood
using small-angle neutron scattering at the Bio-SANS instrument.! We studied a similar type of
system namely tension wood in which external force such as a bending stress causes overexpression
of cellulose in the stressed side (tension). We used intact microtomed samples of normal and tension
wood that resulted in anisotropic scattering. A crystalline core (Rg = 10 ~ 11 A) is observed for
normal wood.”> Meanwhile, the tension side showed evidence of different levels of associations
between elementary fibrils, forming different aggregate sizes. Most interestingly, these aggregates
are multiples of the elementary fibril. This propensity to associate due to the application of
mechanical stress (also called tension) produces identical effects on the plant nanostructure as
observed during most thermochemical pretreatments, especially dilute acid pretreatment.
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