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Optimization of a method for fermenting bee pollen: breaking down the grain wall and maximizing the release of phenolic compounds
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Highlights
Innovative strategy to enhance the bioaccessibility of bee pollen.
   Kombucha promotes efficient fermentation and pollen wall degradation.
   Factorial design optimizes key process parameters.
   A 1% pollen ratio effectively enhances the release of phenolic compounds.
Abstract
Bee pollen is recognized as a functional food due to its complex chemical composition, which provides high nutritional value and health-promoting properties, mainly related to phenolic compounds. However, the bioavailability of these compounds is limited by the structural rigidity of the pollen grain, whose outer layers – the exine (rich in sporopollenin) and intine (composed primarily of cellulose) – restrict the release of intracellular nutrients (Qiao et al., 2024). 
This study proposes an innovative fermentation strategy to overcome these structural barriers and enhance the release of bioactive compounds. Kombucha, a probiotic beverage containing a symbiotic culture of bacteria and yeast, was used as the fermentation medium to promote pollen wall degradation. The process was optimized using a factorial experimental design, evaluating fermentation time, pollen-to-kombucha ratio, and maceration. Optimal conditions — 1% pollen and 24 h fermentation — resulted in significant disruption of the pollen cell wall, markedly increasing the release of phenolic compounds and the nutritional enrichment of the kombucha. The fermented product showed enhanced functional potential compared to unfermented samples.
Overall, this methodology offers a sustainable and efficient approach to improving the bioaccessibility of phenolic compounds in bee pollen while simultaneously enriching the kombucha. The results highlight the synergistic interaction between pollen and the kombucha microbiota, offering new perspectives for the development of functional foods and nutraceutical beverages.
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