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O-acetyl-galactoglucomannans constitute the major fraction of gymnosperm (including softwoods)
hemicelluloses and contribute to 20% to 25% of the dry weight. Gymnosperm glucomannans
additionally contain 1,6-linked B-galactose side-chains with a ratio of galactose to glucose to mannose
of 1:1:3, and acetyl groups ester-linked to the C2 and C3 positions of the mannose residues (Wilkie,
1979; Fengel and Wegener, 1989; Brett and Waldron, 1996).

Glucans

Glucans other than cellulose are known to occur in the cell walls of most plant species, although as
minor components. Xyloglucan consists of a backbone of 1,4-linked B-glucopyranose subunits that
are almost entirely substituted with 1,6-linked a-xylopyranose side chains. The xylose moieties may
also contain 1,2-linked a-arabinofuranose, 1,2-linked B-galactopyranose or a disaccharide of a-1,2-
fucopyranosyl-f-1,2-galactopyranose as further extensions of the side-chains. Xyloglucans are the
most abundant hemicellulose in the primary cell walls of dicots. Callose consists of 1,3-linked [3-
glucose subunits, occurs in sieve cells of phloem and parenchyma cells of xylem tissue and may be
found in close association with cellulose. The 1,3-1,4-linked B-glucans are associated with cell wall
proteins in grasses and the 1,3- and 1,4-linkages occur in ratios between 1:1 and 1:2 in the polymer
(Fengel and Wegener, 1989; Brett and Waldron, 1996).

Galactans

In larchwood, water-extractable arabinogalactan is one of the major hemicelluloses contributing to
between 10 and 25% of the dry weight. It has a highly branched structure, consisting of backbone of
1,3-linked [3-galactopyranose, substituted with single 1,6-linked B-glucuronic acid and 1,6-linked a-
arabinofuranose units as well as longer side chains of only 1,6-linked B-galactopyranose, and 1,6-
linked [-galactopyranose containing 1,3-linked o-arabinofuranose and [-arabinopyranose.
Rhamnoarabinogalactans from hardwood have a backbone of 1,3-linked B-galactopyranose, but are

additionally substituted with rhamnose residues and the molar ratio of galactose to arabinose to
rhamnose is 17:10:2 (Timmel, 1967; Fengel and Wegener, 1989; Sjostrém, 1993).

Pectin

Galacturonans

Galacturonans are pectic polysaccharides that consist of a backbone of 1,4-linked a-galacturonic acid
interspersed with 1,2-linked a-rhamnose units. The a-rhamnose units occur at regular intervals and
may carry long arabinan and galactan side chains linked to C4. The arabinan side-chains contain a
backbone of 1,5-linked a-L-arabinofuranose that itself carries further brances of arabinan at C3. The

C2 position of the a-L-arabinofuranosyl residues may also carry ferulic acid esters. The galactan side-
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