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INTRODUCTION 

Bee pollen is pollen collected from various plants by bees and stuck together by nectar and enzymes, such as amylase 

and catalase, and then formed into granules (Fig. 1). Bee pollen is rich in a plethora of nutrients, phenolic compounds, 

minerals and vitamins which can improve the health of humans [1]. Great things never come cheap, the same is with bee 

pollen. The main flaw of bee pollen is that they have a wall named exine which is made from sporopollenin, this kind of 

wall is extremely elastic, sturdy, and resilient to chemicals. Due to the exine wall resilience, humans only digest only 

about 10-15% of bee pollen [2]. There are few ways to increase the bioavailability of bee pollen, one of those methods is 

fermentation. The aim of the study - to determine the optimal time and ratio for bee pollen fermentation using tibico/

kombucha cultures. 

MATERIALS AND METHODS 

Bee pollen sample was obtained from a beekeeper of Raudondvaris, Lithuania, on July 2021. Kombucha 

and tibico cultures were purchased from Tealure (Lithuania). The scheme of the experiment is shown in 

Fig. 2. Kombucha and tibico drinks were prepared according to the sellers requirements and fermented for 7 

days. Bee pollen (1 g) was fermented using different volumes of tibico or kombucha drinks (5, 10, 20 mL) 

for 3 and 8 days at room temperature. After fermentation the aqueous fraction was separated from fermented 

pollen mass. Then this fermented pollen mass was extracted with 10 mL 75% methanol for 24 hours.  

Total phenolic compounds content was measured using Folin-Ciocalteu method [3-5].  

Total flavonoid content was measured using aluminum trichloride calorimetric tests [3-5].  

Spectrophotometric tests were performed both with aqueous fraction and with methanol extracts. Results 

were expressed in mg/g of rutin equivalent. 

Statistical analysis was performed using Microsoft Excel program package. 

RESULTS AND DISCUSSIONS 

Spontaneous fermentation and fermentation with tibico or kombucha cultures had a positive effect on compound extraction from bee pollen, mainly on the to-

tal content of phenolic compounds, flavonoid content increased only slightly shown in Fig. 3. However spontaneous fermentation showed similar results to tibico 

or kombucha samples, but in the samples of spontaneous fermentation the growth of molds is evident after 2-3 days and due to that they became unusable for con-

sumption due to mycotoxins the molds can produce. The highest amount of phenolic compounds were extracted after 8 days of fermentation both with tibico and 

kombucha cultures at the 1:20 ratio 34.1 ± 1.2 mg/g and 34.4 ± 0.9 mg/g, respectively. The highest amount of flavonoids was also extracted after 8 days of fer-

mentation at the 1:20 ratio: 9.5 ± 0.8 mg/g and 7.9 ± 0.1 mg/g using tibico and kombucha cultures, respectively.  

Figure 2. Experimental plan  

Figure 3. Total amount of phenolic compounds and flavonoids extracted from bee pollen after fermentation using different ratios of bee pollen 
and tibico/kombucha drink and using different fermentation time (expresses in mg/g rutin equivalents) 

CONCLUSIONS 

The performed experiment showed that bee pollen fermentation using tibico or kombucha cultures increase the extraction of phenolic compounds and flavo-

noids. The highest amount of phenolic compounds and flavonoids were obtained with both tibico or kombucha cultures after 8 days fermentation at room tempera-

ture and using the ratio 1:20 (1 gram of bee pollen and 20 mL of tibico/kombucha drink). With these results we can state that optimal bee pollen fermentation with 

tibico/kombucha cultures time is 8 days and optimal fermentation ratio is 1:20. 
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Figure 1. Bee pollen 


