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Ultrasound-assisted extraction and characterization of enzymes produced by solid state fermentation
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Solid state fermentation (SSF) is an attractive alternative method to the widely used submerged fermentation for producing enzymes [1]. The direct used of the crude fermented products (i.e. residual substrate, fungal biomass and in situ enzymes without a prior downstream processing) in different technologies (i.e. biopulping, biobleaching) has been proved to be efficient and cost-effective [2]. For most applications, however, the enzymes adsorbed on the substrate in SSF are usually recovered by extraction. Extraction of enzymes from the crude fermented products is a key-factor in SSF [3]. The ultrasound-assisted extraction of bioactive compounds from natural sources has a great potential in the food industry, but the use of ultrasound for improving the efficiency of the extraction of the crude enzymes from the solid substrate fermentation materials has not been studied so far.
In this research the effect of low frequency ultrasound on the efficiency of extraction of crude enzymes from the SSF materials was investigated. Then, the crude enzyme solutions and the intact SSF materials were tested in biobleaching of raw linen fabric. Ligninolytic and hydrolytic enzymes were produced with six selected fungi on flax fibre substrate by solid state fermentation and one of the best enzyme producers (Aspergillus oryzae NRRL 3485) was further investigated to evaluate the effect of power ultrasound on the enzyme activities and on the efficiency of the enzyme extraction from the crude solid substrate. Results proved that sonication (40 kHz, at different amplitudes, 60 min) does not cause reduction in the filter paper, lignin peroxidase, poligalacturonase and laccase activities of the crude enzyme solution, but has an enormous effect on the efficiency of the enzyme extraction. Sonication has also effect on the enzymatic removal of colour materials from raw linen fabric.
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