Structural characterization and in vitro fermentation profiles of flaxseed kernel dietary fibres
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Flaxseed (Linum usitatissimum L.), one of the most economically important oilseed crops, is also rich in soluble and insoluble dietary fibres. Our research discovered that the kernel of flaxseed contains about 20% of dietary fibre1. Based on sequential extraction, methylation/ GC-MS, NMR spectroscopy, and MALDI-TOF-MS analysis techniques, the structure of two major fractions of flaxseed kernel dietary fibre (FKDF) have been proposed as xyloglucans and RG-I bridge-linked arabinans as below. Weight average molecular weights (Mw) of xyloglucans and RG-I bridge-linked arabinans from FKDF were around 1300 kDa and 850 kDa, respectively. These two fractions were subjected to in vitro fermentation by pig colonic digesta with inulin and psyllium gums as references. All fibre-grown cultures showed a significant increase in total short chain fatty acid (SCFA) during 72 hours. Psyllium gums, which are mainly composed of arabinoxylan, had the highest level of total SCFA after 24 h and 48 h incubation. Both FKDF xyloglucans and RG-I bridge-linked arabinans had higher level of total SCFA production than inulin during incubation, and these two FKDF fractions had higher total SCFA production than psyllium gums after 72 h incubation. Compared with inulin and psyllium gums, FKDF was a relatively slower fermented dietary fibre, even that the Mw of two FKDF fractions were lower than psyllium gums (1550 kDa). The relationship between molecular structure and physiological function of flaxseed dietary fibres will be partially established.
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