Molecular distribution change during isolation of immunostimulatory Chlorella macromolecules
 Yu-Ting Huang1, Kun-Yu Jiang1, Chiung-Pin Liu2, Phoency Lai1*
1Department of Food and Nutrition, Providence University, Taichung, Taiwan
2 Department of Forest, National Chung-Hsing University, Taichung, Taiwan
*Corresponding author (Tel: 886-4-26530098; e-mail: mflai@pu.edu.tw)
This study was to elucidate the effect of purification condition on the composition and molecular distribution of immunostimulatory biopolymer fractions from water soluble extracts (WS) of Chlorella sorokiniana powder. Generally, prolonged extraction time at 100oC resulted in the WS biopolymer products of a notably reduced content in protein, uronic acid, and ribose, but increased glucose and rhamnose contents. The molecular species of Mw > 100k (fraction F1) in the WS extracted at 90oC contained 69% proteins and 25% polysaccharides. Ribose, glucose, and arabinose were the major neutral sugars in the polysaccharides of WS-F1. The fraction F3 (Mw <10k) in WS contained 44% proteins and 20% carbohydrate content rich in glucose and ribose. Treatments of cellulase and pectinase yielded the WS-F1 and F3 fractions containing 72-85% protein and galactose-rich polysaccharides. Mechanical pretreatments for disintegration of Chlorella cell walls before extraction caused a greatened yield of WS-F1, lessened protein content in WS-F1, and all WS subfractions highly rich in glucose, especially F2 (Mw 10k-100k) and F3. By ion-exchange chromatography on a DEAE column, all WS fractions showed a neutral polysaccharide subfraction eluted with water. The WS-F1 showed a protein-related peak eluted with 0.4 M NaCl aqueous solution. Destarching with alfa-amylase during extraction or tannase treatment produced the WS of a very high uronic acid content (60-78%) and lessened protein content. After extraction with ethyl acetate and n-hexane for antioxidant phytocompounds, the WS of the residues exhibited similar macromolecular distribution to the original WS. Conclusively, carefully selecting the isolation condition is critical for obtaining the immunostimulatory WS subfractions. 
