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Semi-continuous extraction of flaxseed mucilage and evaluation of its prebiotic activity
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Soluble dietary fibre (SDF) from flaxseed known as mucilage has several technofunctional and biological properties1,2 that could be of interest for the food industry. In addition, according to our experience, extraction of mucilage improves seed dehulling. This extra step allows to obtain an oil of higher quality and to increase the content of protein in the oil cake. In this work we report the effect of conditions for SDF extraction in a semi-continuous process on chemical properties, viscosity and prebiotic activity.
Seeds from a local flaxseed cultivar were extracted with water (90ºC; water to solid ratio of 10 to 1 v/w) at pH of 5, 7 and 9 in shaking bottles; water for the extraction was changed every 30 min for 8 h. Each liquid fraction was analyzed for total soluble solids content, neutral3 and acid sugar contents4, and soluble protein content5. Molecular weight (MW) profile was determined by HPLC. Parameters in the Power Law model for viscosity were also determined in a cone-plate digital rheometer6. For viscosity measurements the first to third fractions (separately and pooled) were precipitated with ethanol, re-suspended in deionized water to a final concentration of 2.5 g/L (pH 7.0). Prebiotic activity of the SDF extracted at different conditions was determined from in vitro test. Human fecal samples were incubated in media containing SDF at different concentrations and the growth of different bacterial groups (lactobacilli, bifidobacteria, clostridia, culturable anaerobes, and enterobacteria) was monitored by plating in selective media7. The effect of drying on the prebiotic activity was also tested.
Extraction carried out at pH 5.0 exhibited the highest content of neutral sugars (10.9% d.b), whereas acid sugars were best extracted at pH 7.0 (4.7% d.b). The highest viscosity was that of the SDF extracted at pH 5.0 (consistency and behavior indexes equal to 26.7 mPas and 0.82, respectively). Analysis of MW profile of the SDF extracted at different pH showed that high MW polysaccharides (>500 kDa) were extracted almost completely (95%) after two extraction steps. Compared to glucose the SDF from flaxseed promoted a significant (p<0.05) increase in the growth of lactobacilli and to a lesser extent that of bifidobacteria. On the other hand growth of clostridia was lower in the media containing the SDF compared to that obtained with glucose. Spray drying of SDF had no effect on the prebiotic activity.
The semi-continuous process for the removal of mucilage from flaxseed before oil extraction would be highly convenient in order to avoid its interference obtaining at the same time a by-product. Prebiotic activity of this by-product is an interesting property that could be exploited in the designing of functional foods.
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