The role of associative properties of spruce galactoglucomannans in emulsion stabilization
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Resource insufficiency and growing environment concerns has demanded the utilization of abundant natural resources and industrial side streams to produce sustainable materials for food industries. Wood hemicelluloses are non-cellulosic polysaccharides that comprise about 20–30 wt. % of softwood tissues. They are underutilized natural resources of forest industries which are partially degraded in the existing cellulose fibers refining process for paper and pulp making.
Our long-term goal is to valorize softwood hemicelluloses, spruce galactoglucomannans (GGM) or “spruce gum” as a novel hydrocolloid in food applications. GGM can be extracted from wood chips or saw meal using an environmental friendly pressurized hot water extraction process1. GGM is composed of partially acetylated β-(1 → 4)-linked D-Manp and D-Glcp units substituted by the α-D-Galp residues at the C-6 position of the Manp2. With an intermediate molar mass between that of conventional high-molar mass hydrocolloids and low-molecular weight surfactants, GGM have shown promising properties as emulsifiers and stabilizers in an oil-in-water model system3. Particle-type or Pickering stabilization arising from GGM associations is our underlying hypothesis to explain the stabilization ability of GGM in emulsions. The associative nature of GGM was also exhibited in our present work, where we studied the effect of GGM: oil ratio on the interfacial properties and stability of emulsions. To have a better understanding on the associative behavior of GGM, we studied the colloidal stability of aqueous GGM solutions using light-scattering techniques. The results indicated time-dependent association of GGM and their kinetics were influenced by the solution properties e.g. pH, ionic strength and high-shear mechanical processing. 

For polysaccharides with low surface activity like GGM, the emulsion stability can be related to their abundance presence in the continuous phase of emulsion and their associative behavior resulting in particle-type stabilization in the form of fillers between adjacent oil droplets. We will discuss the obtained results from a bi-component system (i.e. aqueous GGM solution) to explain our findings in a tri-component system (i.e. GGM-stabilized emulsion). Nonetheless, the observed associative properties of GGM are highly interesting and unique for an intermediate molar mass polysaccharide, which can be utilized in the creation of novel food structures in future. 
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