Citrus juices are interesting sources of carotenoids especially β-carotene (BC) and β-cryptoxanthin (BCX) as pro-vitamin A which contribute with lycopene (LYC) to their health benefits. Thanks to an innovative eco-friendly process that includes a crossflow microfiltration step 1 , carotenoids can be concentrated at low temperature. This process also modifies physical properties of concentrates and so could affect carotenoid bioaccessibility. The aim of this study was to evaluate the effect of the main processing parameters on both carotenoid bioaccessibility and process performance.
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The dose of enzyme is the parameter to be focused on. It has to be optimized in order to find the best compromise between carotenoid bioaccessibility and process performance. The other parameters were selected to give the best carotenoid bioaccessibility. Further investigations are needed to better understand the relationships between the chemico-physical properties of the concentrates and carotenoid bioaccessibility. Processing resulted in a four-fold increase in carotenoid content for all concentrates. So, carotenoid content was not impacted by any of studied operating parameters.

Characteristics of the initial juice

Enzymatic dose was the most influential parameter on assessed values resulting in a decrease of carotenoid bioaccessibility, particle size and viscosity and in an increase of permeate flux.

No correlation between particle size (D[90]), viscosity (ƞ) and bioaccessibility was hightlighted. Concentrates with high Jp were characterized by low viscosity and low particle size.

Most influential operating parameters

Process performance

Carotenoid content and bioaccessibility were different between the three carotenoids.

Lycopene content was the highest but its bioaccessibility was the lowest. 

Process impact on carotenoid pool

Carotenoid bioaccessibilities were effectively affected by processing and varied between concentrates. They were mainly modifed by enzymatic liquefaction conditions. 

Relationship between physical characteristics, carotenoid bioaccessibility and process performance
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  flux varied from 15 to 121 kg h -1 m -2 . It was strongly increased by the dose of enzyme, filtration temperature and crossflow velocity.
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