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Structural characteristics and application of mixed-linkage glucans
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4. Conclusion
Abstract
Mixed-linkage glucans (MLGs), composed of B(1,3) and B(1,4) linkages, are water-soluble
polysaccharides abundant in cereal cell walls with unique gelation and self-assembly. This
study explores the effect of MLG molecular structure on gelation and potential in nanofiber
composites. Oat-derived MLGs with a lower ratio of degree of polymerization 3 to 4 (DP3:DP4)
(1.8-1.9) form stable gels at 37 °C, with storage modulus (G') exceeding loss modulus (G"),
indicating elastic gels. Barley-derived MLGs with higher DP3:DP4 ratio (2.4-2.8) require
heating above 50 °C to form a network. Lower DP3:DP4 ratios have more consecutive B(1,4)
linkages, promoting hydrogen bonding and dense gels at lower temperatures; higher p(1,3)
disrupt regularity, delaying gelation. VVEG16 enzymatic hydrolysis reduces molecular weight
from 1.46x10° to ~1.1x10° g/mol, producing shorter chains and fibrils/spherical particles that
induce self-assembly into gel networks. Finally, it was applied to cellulose nanofibers (CNFs)
composites. The native barley B-glucan (MLGB), with a DP3:DP4 ratio of 2.9, could uniformly
coat the fiber surface and reduce hornification caused by drying. After drying and redispersion,
light transmittance increases from 20% to 35%, fracture strain rises to 29.3%, and tensile
strength reaches 92 MPa, showing good toughness and stability. Taken together, the above
studies indicate that MLG molecular traits and enzymatic treatment crucially affect gelation

and mechanics, offering new routes for tunable polysaccharide nanocomposites.
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