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Characterization of a novel strain from Aspergillus aculeatinus: from rhamnogalacturonan Itype pectin degradation to the application for juice clarification

ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

In fruit juice industry, the high concentration of pectins can leads to colloids formation, which can induce filter clogging during the process (Cameron et al., 2017), with consequent effect on the yields of juice production. Four pectic domains can be described: Homogalacturonan (60%), Xylogalacturonan (XGA), Rhamnogalacturonan II (RGII) and Rhamnogalacturonan I (30%) (Mohnen, 2008;Silva et al., 2016). Classical enzymatic cocktails used in industry are composed of pectin methylesterase and polygalacturonase, both involved in HG degradation. These cocktails are lacking enzymatic activities that can effectively degrade RGI-type pectins (RGI-ases). The aim of this study was to assess the potential of one Aspergillus aculeatinus strain, O822, in secreting RGIdegrading enzyme and its application potential for fruit processing industry.

As NMR analysis shows, aqueous extract recover from O822 Aspergillus aculeatinus strain has all activities needed to a complete RGI degradation (i.e. endorhamnogalacturonase, endo-β-1,4-galactanase, α-L-rhamnosidase and rhamnogalacturonase acetyl esterase). Due to these activities, the viscosity of the substrate is drastically reduced, showing the application potential of the aqueous extract. Potential evaluations at laboratory and pilot scale shows an increase in ultrafiltration flow and in average filtration rate of apple juice after an incubation with a RGI-ase rich aqueous extract recover from a novel Aspergillus aculeatinus strain. 
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  extract decrease Camelina sativa mucilage viscosity by modifying monosaccharides composition (A) Effects of O822 aqueous extract on Camelina sativa mucilage viscosity by sine-wave vibro viscosimeter. (B) Monosaccharide composition of mucilage measured by HPAEC-PAD. Fuc : fucose; Rha : rhamnose; Ara : arabinose; Gal : galactose; Glc : glucose; Xyl/Man : xylose and mannose; GalA : galacturonic acid; GlcA : glucuronic acid 0822 aqueous extract increase apple juice filtration capacity at laboratory and pilot scale (A) Effects of O822 strain on concentrated liquefied apple fruit juice filtration capacity at laboratory scale. Results show a significant increase in the ultrafiltration flow when the juice is treated with 10% w/w AE O822 during 2h incubation. (B) Filtration assays at pilot scale involves a standard apple juice process with cold-stored apples and front filtration as final step. Juice was treated with 0.15% v/v of AE O822 resulted in an increase in the average filtration flow of 34% and 24%. . et al. (2017) Food hydrocolloids. 72:52-61. Mohnen, D. (2008) Current Opinion in Plant Biology. 11:266-277. Silva, I. et al. (2016) New biotechnology. 33(1):41-54.