Optimization for rapid separation of immunostimulatory Chlorella biopolymers
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Water soluble biopolymers in Chlorella sp. are mixtures of protein (50-70%) and polysaccharides and have been reported of promising immunostimulatory activities in vitro and in vivo. Extraction and separation conditions may change the molecular distribution, chemical, physical, and biological properties of Chlorella biopolymers products due to the potential macromolecular interactions. The purpose of this study was to investigate an optimal rapid isolation condition for the water-soluble biopolymer extracts and their subfractions from Chlorella vulgaris. Generally, the cold-water-soluble extracts contained a native protein yield of ~3.7%, significantly (P <0.05) governed by centrifugation treatment. The results of response surface methodology and statistic analysis indicated that increasing extraction temperature to 90oC gave a greatened yield of native protein (> 6%) in the the hot-water soluble extract (WS). The optimal centrifugation condition for collecting the biopolymer fractions of Mw > 10k was 14000 xg for 15 min. Temperature gave the most significant influence on the native protein yield. The WS yield extracted at 90oC for 1 h was ~22%, where the biopolymer fraction of Mw > 10k accounted for ~24% of WS, and total protein content in the WS was 70%. The fraction of Mw > 10k exhibited characteristic absorbance at 330 nm and 385-410 nm, potential indices for the purity of immunostimulatory Chlorella biopolymers in the extract.
