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Background: Saccharomyces cerevisiae baker’s yeasts represent a promising platform for 
bakery biotechnology, particularly when cultivated using nutrient media derived from wastes 
such as fruit and vegetable peels. These low-cost substrates can effectively support yeast 
growth and biomass production. Such approaches align with circular economy principles by 
converting waste materials into valuable microbial products with potential antioxidant 
properties. This highlights the relevance of baker’s yeasts not only in baking, but also in 
sustainable biotechnology and functional food research.  
The aim of this research was to evaluate the growth performance and bioprotective potential 
of S. cerevisiae yeasts isolated in pure culture from different artisanal bakery sourdoughs 
cultivated on natural nutrient media, obtained from agro-industrial wastes of carrot (CE), red 
beet (BE) and barley (BaE), as the single source of nutrition.  
Materials and methods: Four S. cerevisiae strains were used in the study: S. cerevisiae 7P, 
isolated from artisanal sourdough prepared from rye flour (Ukraine); S. cerevisiae 10P, 
isolated from artisanal sourdough prepared from homemade rye flour (Ukraine); S. cerevisiae 
9P, isolated from the commercial dried sourdough “O-Tentic-Durum” (Romania); and S. 
cerevisiae 11P, isolated from the commercial dried sourdough “4199 Spring Pane” (MILBO 
S.P.A., Italy). The studied strains cultivated on liquid YPD nutrient medium served as the 
control. Total antioxidant activity of biomass samples was determined using the 
spectrophotometric ABTS•+ radical cation method. 
Results: It was established that the use of nutrient media based on CE, BE and BaE increases 
the biomass productivity of yeasts compared to the control medium. Thus, the biomass 
production of strains S. cerevisiae 7P, 9P, 10P and 11P on YPD medium constituted 
4.73±0.23, 3.67±0.19, 3.72±0.31 and 4.28±0.15 g L-1 d.w., and on CE, BE and BaE media it 
was significantly (P≤0.05) higher by 52.34-89.25%, 66.12-134.04% and 95.35-119.89% 
depending on the strain. The use of the BE nutrient medium led to a significant increase (P ≤ 
0.05) of 154.06-202.38% in the total antioxidant activity of yeast biomass, whereas CE and 
BaE media exhibited less pronounced differences compared to the control medium.  
Conclusions: Overall, nutrient media based on carrot, beet, and barley wastes are effective 
nutrient sources for the cultivation of baker's yeast and the accumulation of biomass with 
antioxidant potential. 
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Background: In apple trees, floral bud initiation, differentiation and formation of generative 
organs occur in the summer-autumn period preceding flowering. Among the factors that can 
change the regularity of these processes, water regime is a crucial aspect.  
The aim of this study was to identify the characteristics of the formation of apple tree 
generative organs depending on the variety and to evaluate the effect of water deficiency on 
floral morphogenesis and the quality of flower buds.  
Materials and methods: Floral buds of apple trees of the Granny Smith and Golden Spur 
varieties were examined in dynamics, from the moment of initiation (June of the previous 
year) until the moment of flowering, 50 buds in each sample from control trees (irrigation, 
around 90% soil water content) and trees growing at a moisture level of 30% of the control. 
Results: The formation of flower buds in the apple tree begins in June after the end of the 
first wave of shoot growth. The beginning of formation and the rate of differentiation largely 
depend on climatic factors and the characteristics of the variety. The generative organogenesis 
is the most important element of tree productivity. In the summer, the differentiation of fruit 
buds depended on the degree of water stress, which often led to a stop of this process. Trees 
affected by drought in the moment of bud initiation were able to recover the differentiation 
process after optimization of the water regime, showing physiological plasticity expressed in 
the normalization of the formation of flower buds. During the drought that lasted throughout 
July, the trees' ability to recover was not observed, which disrupted the process of flower bud 
differentiation. It was found that trees exposed to summer water deficits had bigger buds. This 
may be due to increased levels of abscisic acid, which stops plant growth and stimulates 
earlier bud formation in drought conditions as a response to water stress. In addition to 
slowing down development and changes in bud size, water deficiency leads to the formation 
of abnormal flowers. Water stress in the autumn negatively affected bud size. During this 
period, water deficit can cause strong competition between the buds, which complete the 
organogenesis of the flower in early autumn. As a result, morphological abnormalities and 
signs of browning and tissue necrosis were observed in the flower buds. Almost all the 
examined flower buds collected from control trees had morphologically well-developed 
generative organs, and only 3% showed abnormalities. In contrast, the number of abnormal 
flower buds in trees growing in drought conditions varied from 10% to 12%. The most 
frequent abnormalities were associated with necrosis at the ovary or pistil level. Flowering, as 
usual, occurred in the 2-3 decade of April without differences between the variants. However, 
there is a difference in the varieties: Granny Smith begins to bloom in the second decade of 
April, while Golden Spur - in the third. Apple trees exposed to water deficit showed a reduced 
number of flowers compared to the control. 
Conclusions: This study highlights the importance of water availability in the summer-
autumn period to provide better conditions for the formation of normal floral buds to avoid 
crop decline or loss in the coming year. With the dry and hot autumn-winter seasons 
increasing in recent years, optimal water supply is becoming essential. 
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