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Bee pollen is one of the most valuable natural products produced by bees (lot. Apis mellifera). Bees are the insects
that help transfering pollen between plants and also bring them to beehive. Bees mix collected pollen with saliva, nectar
and honey and then place this mixture in the honeycomb for storage. The mixture changes over time because of the
fermentation becoming a new product, known as bee bread. The fermentation of bee pollen contribute to increase of
bioactive compounds content, nutritional value and antioxidant activity, which helps to preserve products against spoiling
[1, 2]. The aim of this study was to optimize bee pollen fermentation conditions using chemometric analysis methods.
Spontaneous fermentation and fermentation with L. rhamnosus was applied on bee pollen keeping prepared samples for
2, 4, 8, 12, 16 and 20 days, respectively. Total phenolic compound content, total flavonoid content and antioxidant activity
were determined in the fermented bee pollen extracts by spectrophotometric methods in order to optimize fermentation
process conditions [2, 3, 4]. The total content of phenolic compounds was measured using Folin–Ciocalteu reagent. The
total flavonoid content analysis was carried out performing colorimetric reaction with aluminum chloride. Antiradical
activity, characterized by the total radical scavenging activity, was measured using 2,2-diphenyl-1-picrylhydrazyl (DPPH)
free radical. Results were evaluated employing chemometric analysis methods, which included principal component
analysis (PCA), multidimensional scaling (MDS) and hierarchical clustering analysis (HCA). The spectrophotometric
analysis of different bee pollen extracts showed that total content of phenolic compounds increased by 1.11-1.67 times
and antiradical activity – 1.56-2.26 times in all fermented samples, but total flavonoid content – by 1.13-1.35 times after
4 and more days of fermentation. The optimal duration of fermentation was determined finding the highest observed total
phenolic content, total flavonoid content compounds and antioxidant activity in the samples. According to the results, the
optimal duration of fermentation are 8 days using L. rhamnosus and 12 days for spontaneous fermentation.
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