Thermoreversible gel of b-(1→6)-branched b-(1→3)-glucan
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Polysaccharides of β-(1→6)-branched β-(1→3)-glucan have been reported in many mushrooms. Biological activities of these β-glucans such as antitumor properties are well known and have been studied extensively, and as a novel property, we have confirmed that β-glucans extracted from Sparassis crispa, called as a cauliflower mushroom, form transparent and thermoreversible gels. In this study, the properties of the S. crispa β-glucan gel were evaluated.

Polysaccharides were extracted from the puree of the cauliflower mushrooms by hot water extraction, and their structures were analyzed by 1H-NMR and 13C-NMR spectra including 1H-1H COSY, NOESY, HSQC, HSQC-TOCSY and HMBC. The chemical structure was identified as b-(1→3)-linked glucose as main chain and every three residue had a b-(1→6)-linked glucose. The molecular weight of S. crispa β-glucan estimated to be 583,000 from the calibration curve of the pullulan standards by the gel permeation chromatography with DMSO solvent. 1.5 wt% of this β-glucan formed a transparent thermoreversible gel when the solution was heated to 90 °C for 10min and then kept at 4 °C overnight. The fracture strain and fracture stress were ~60 % and ~2100 Pa for the 2.0 wt % gel at 4 °C. The gel melted above 10°C, and the temperature range in which the gel state could be maintained was at 0-10°C. Therefore, we prepared a β-glucan gel in the presence of sugars in order to enhance thermal stability. The coexistence of sugar (10-30 wt %) increased the fracture stress and Young's modulus, and made the gel more thermally-stable to maintain its shape at room temperature. Glucose and galactose increased the gel strength with almost the same extent whereas fructose did not increase and thus fracture was not observed at large deformation test. Sucrose and maltose increased the gel strength more effectively than lactose. Erythritol did not increase the gel strength.  Fructooligosaccharides increased the fracture stress and Young's modulus most effectively among tested saccharides.  
