Partial structure and physiochemical characterization of flaxseed kernel dietary fibres
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Flaxseed (Linum usitatissiumum L.) is rich in soluble and insoluble dietary fibres. Recent study in our research group discovered that the kernel of flaxseed contained about 20% of dietary fibres, which have not been reported before. The scanning electron microscope (SEM) images revealed that flaxseed kernel dietary fibres (FKDF) are mostly in the supporting structure of the cell walls. In order to study the structure and physicochemical properties of FKDF, a new extraction and fractionation procedure was developed, and five separate FKDF fractions were obtained as FK water-extracted polysaccharides (FK-WP), FK EDTA-extracted polysaccharides (FK-EP), FK Na2CO3-extracted polysaccharides (FK-NP), FK 1M KOH-extracted polysaccharides (FK-KP I), and FK 4M KOH-extracted polysaccharides (FK-KP II). All FKDF fractions show good water-solubility, and the average molecular weight (Mw) were FK-WP 842.1 kDa, and FK-EP 593.7 kDa, FK-NP 704.8 kDa, FK-KP I 770.5 kDa, and FK-KP II 1660 kDa, respectively. Monosaccharide compositions were different among FKDF fractions. The alkaline solution extracted FKDF fractions have relatively high ratio of arabinose and xylose. Rheological properties showed that FK-WP, FK-EP and FK-NP exhibited low viscosity. They all have the ability to lower the surface tension of pure water, among which FK-KP I exhibited the best surface activity. Methylation and GC-MS analysis indicated that FK-KP I was mainly composed of five types of sugar residues: 4,6-Glcp (25.7%), t-Xylp (15.4%), 4-Glcp (14.4%), t-Galp (12.6%) and 2-Xylp (9.1%). Those findings could be useful for understanding their functions and may lead to the development of more value-added flaxseed products.
