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Solid-liquid extraction is the most widely used technique for recovery of natural bioactive compounds from a variety of fruits, vegetables, and medicinal plants, characterized by the strong dependence on the organic solvents and solid matrix disintegration. The main shortcomings are long extraction times, chemical transformation of active compounds, use of a large quantity of organic solvents and toxic residues in extracts which are harmful to final products quality and environment. In recent years, a number of innovative processing technologies have been developed to intensify the extraction process, assisted by ultrasound, microwave, electric field and pressure, applied as previous step or together with the solvent extraction, to reduce the energy and solvent requirement and to ensure safe products with superior quality. Plants generally contain only a small amount of active compounds, but in most cases its high added-value justifies the use of these high-performance processes. The paper presents two recent applications, namely the use of ionic liquids as green solvent and pulsed electric fields (PEF) as non-thermal method for cell and cell-wall disintegration for enhancement of mass transfer and recovery of bioactive compounds. The potential of application of DES (Deep Eutectic Solvent) as bio-solvent in extraction of Milk thistle seeds, synthetized on the basis of choline chloride for extraction of flavonoids silymarin was evaluated. The effect of several parameters of PEF, such field intensity (0.1-1 kV/cm), pulses shape (100-900 μs) and number (up to 900) is presented in the case of extraction of polyphenols from grape seeds, concluding that an increase by about 2 times in extraction yield at moderate electric energy input can be achieved. Also, the potential hazards to the quality of products are discussed.
