The effects of ultrasonic on extraction, physicochemical properties and antioxidant activities of polysaccharide from Ganoderma atrum
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Ganoderma atrum is a popular folk or oriental medicinal/nutritional fungus for its various health benefits. Polysaccharide, as the main ingredient of water-extracts, is considered as one of the most important substances to demonstrate its therapeutic functions. Based on the structure of polysaccharide isolated from Ganoderma atrum (PSG), the ultrasonic effects on physicochemical properties, structure and antioxidant activities of PSG were studied. Ultrasonic treatment was identified to increase the extraction efficiency of PSG dramatically. However, monosaccharides composition and IR spectral analysis revealed no significant differences between treated and untreated samples. Further studies demonstrated that the water-solubility of ultrasonic treated polysaccharide was increased by 13.15%. This improvement could be due to its variation of microstructure triggered by ultrasonic treatment. AFM and SEM results showed that ultrasonic treatment could destroy the unbroken ball-like aggregates of PSG to be small rod-like aggregates. The investigation of antioxidant activities in vitro suggested that polysaccharide treated with ultrasonic possessed better inhibition ability of lipid peroxidation and reducing power, while the scavenging ability on 1,1-diphenyl-2-picryl-hydrazyl radicals was weakened. Taken together, the structural features of PSG were identified and the ultrasonic effects were demonstrated to increase the extraction efficiency of PSG and improve the physicochemical properties and antioxidant activities to some extent. This study is of great value for the exploration of PSG and promotion of ultrasonic application on polysaccharides.
