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Abstract Title: Biorefining of turmeric rhizomes with the use of supercritical technology: obtaining of value-added products
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Every year millions of tons of organic wastes are generated causing environmental problems. In this context, several investigations have been developed on the transformation of organic wastes into value-added products. Supercritical technology is an environmentally friendly alternative for the complete application of feedstocks to synthesize bioactive compounds, biofuels, and energy. The rhizomes of turmeric are traditionally processed to obtain volatile oil and curcuminoids, leading to the generation of a biowaste composed of carbohydrates and curcuminoids. This is the first work to propose the valorisation of turmeric wastes by the application of biorefinery concept with the use of supercritical technology to produce colorant, oil, sugars, microparticles and starch. Supercritical fluid extraction (SFE) was applied to produce essential oils (3.02%). The waste of SFE was extracted with pressurized liquid ethanol to obtain a concentrated curcuminoids extract (12.08%). The essential oils and curcuminoids ethanolic extracts were coprecipitated with polyethylene glycol and compressed carbon dioxide to provide microparticles to enhance the stability of these products. The overall coprecipitation yield ranged approximately 50-70%. Partial hydrolysis with pressurized hot water provided a liquid fraction source of curcuminoids and fermentable sugars (7%) which can be used as substrate for bioethanol production by fermentation or as a natural additive in food products. Besides, the pressurized hot water extraction increased the release of starch (from 26 to 32%) and modified the structure of turmeric waste, which enables its selling as combustion feedstock, fertilizer, or replacer/complement to conventional sources of starch (corn, and potato), besides adding colour and antioxidants on products. The Economic evaluation show that process integration for the obtaining of volatile oil and curcuminoids extracts resulted on higher COM values when compared to literature. Otherwise, pressurized hot water extraction showed feasibility on the biorefining of turmeric waste.
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