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Structure of Acacia gum arabinogalactan-peptide
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Acacia gum is amongst the oldest natural gum, being already used as thickening and stabilizing agent by the ancient Egyptians for mummies wrapping. Acacia gum is a branched complex polysaccharide whose main chain consists of 1,3-linked -D-galactopyranosyl units. The side chains are made of two to five 1,3-linked -D- galactopyranosyl units, joined to the main chain by 1,6-linkages. Three to four polyanionic molecular fractions of Acacia gum can be isolated by hydrophobic interaction chromatography. The major one, the arabinogalactan-peptide fraction (FI), amounts to about 88% with a weight-average molecular weight (
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) of 2.86.105 g.mol-1 and a low content in protein (0.35wt%) (1).

Previous literature argued that Acacia gum would be synthesised in the cambial zone where there is no gradient for its transport (2). However, the questionable argument given by the authors was that the gum macromolecules did not need gradient to be transported from the site of biosynthesis to the point of exudation. A more realistic argument was given in an anatomical study of wood and bark of Acacia senegal trees which clearly demonstrated that the site of biosynthesis of the gum took place in the inner phloem (3).

Our present study, based on small angle neutron scattering experiments, ab initio calculations to solve the low resolution three dimensional structure and microscopies (TEM, cryo-TEM, and AFM), revealed that the arabinogalactan-peptide molecular fraction was a porous disk-type macromolecule with a diameter of ~20 nm and a thickness of ~1.9 nm, an inner dense fractal structure and no rigidity.

The model proposed is a breakthrough in the field of arabinogalactan-protein type polyelectrolytes (4). In particular, concerning the site of biosynthesis of these macromolecules, the structural dimensions found would be in agreement with a phloem-mediated long distance transport. The open structure and the high flexibility could explain the anomalous low viscosity of Acacia gum solutions in comparison to most known polysaccharides. The network-like morphology of the disk with the presence of charged sugar residues could also play a role in the known self-assembly properties of AGP-like macromolecules and their ability to interact with proteins or other polysaccharides.
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