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DOWEEE / Theme of Research

The emerging nutritional and health challenges of poor developing countries require innovative solutions for effective adoption and long term
sustainability. Germinated brown rice (GBR), a common and popular product in Japan, appears to be a suitable food—based option for poor
countries like Sierra Leone, which depend on rice as the primary staple. Current literature suggest on the subject suggest the possibility of further
improvement and enrichment of rice grains through germination processing. During the fellowship attempt was made to further improve on existing
GBR production method and product quality by studying the effect of germinating rice grains in a nutrient based germination medium.

@WZEW/E / Outline of Research

1=> The study approach was developed based on knowledge from plant physiology rather than conventional food technology. 2=>Using
this approach a novel stepwise germination protocol was developed based on Bewley's triphasal model of seed germination; which
recognizes distinct hydration, germination (sensu strictus) and emergence phases. 3=>This protocol consists of a washing treatment ,
followed by separate hydration -enrichment and germination treatment using carefully prepared media at suitable temperatures and
relative humidities. 4=> Chitosan, zinc, iron, aspartic acid and glutamic acid were used at different stages and concentrations to elicit early
germination and rapid assimilation and bio-enrichment of grains with nutrients and bioactive compounds.

OMERME / Results of Research

The novel germination protocol developed during the fellowship significantly influenced the (1) initial imbibation rates, (2) germination
moisture content and (3) germination frequencies of rice grains tested. Preliminary analysis of grain composition also shows that the
germination medium used significantly influenced the nutrient quality of germinated rice grains during hydration-enrichment, as well as
after 12-hour and 24-hour germination when compared to grains germinated for 24 hours in ultrapure water. OUr preliminary results also
suggest that this effect appears to hold good for zinc, tocols, phenolics and free amino acids in germinated rice grains.

@4%0OEE / Further Research Plan

1=>The full extent of the current bio-enrichment technique is not clear and requires an omics approach to clarify the influence of chitosan
and zinc on genes and protein expression as well as well as on metabolite profiles at different stages of germination. 2=>The
consolidation of this technique requires careful elucidation of some evidence gaps in the areas of varietal or ecotypical variations,
refinement for applicability to other cereals and pulses with defined outcomes and enrichment targets, validation and refinement of the
sterilizing effects of chitosan and zinc in the germinating medium. 3=>Other outstanding questions include the effect of the medium on (a)
starch modification and digestion, (b) protein digestion and peptide metabolism for various cereal and pulses.
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@OWMERE / Results of Research
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@5 #%0OEE / Further Research Plan
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