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Background: Agri-food wastes represent an increasingly acute global problem, with 
approximately one billion tons generated worldwide each year. In addition to the high costs 
associated with its management, it also creates serious environmental problems. At the same 
time, agri-food wastes are a sustainable source of various substances with biological activity 
and nutritional value, which can be used in animal feed or as a substrate for the production of 
value-added products. In this context, the utilization of agri-food wastes in various 
biotechnological processes, as a nutrient substrate for the cultivation of microorganisms and 
the synthesis of biologically active substances, is a promising research direction. Yeasts are 
considered excellent producers of biologically active compounds because they are 
characterized by a high rate of biomass accumulation, the ability to metabolize a wide range 
of carbon sources, resistance to contamination by foreign microflora, and the capacity to grow 
on relatively inexpensive nutrient media, including by-products from the agricultural and food 
industries. This significantly reduces the production costs of biologically active substances.  
The aim of this research was to evaluate the influence of liquid nutrient media based on 
carrot and/or celery wastes on the synthesis of exometabolites in the culture liquid of the R. 
gracilis CNMN-YS-03 and R. mucilaginosa CNMN-YS-10 pigmented yeast strains.  
Materials and methods: Spectrophotometric methods were used to determine the content of 
proteins, carbohydrates, and total antioxidant activity (TAA) in the culture liquid.  
Results: It was established that the culture liquid obtained after cultivating the R. gracilis 
CNMN-YS-03 strain on YPD nutrient medium contained up to 52.22±1.72% d.w. proteins, 
3.93±0.09% d.w. carbohydrates, and exhibited a TAA of 75.11±1.29% inhibition. For the R. 
mucilaginosa CNMN-YS-10 strain, these values were 60.93±4.99% d.w. proteins, 
4.10±0.16% d.w. carbohydrates, and the TAA of 83.64±5.50% inhibition. The use of nutrient 
media based on aqueous extracts of carrot peels, celery peels, and the 1:1 mixture of carrot 
and celery peels as the sole nutrient source significantly increased (p ≤ 0.05), depending on 
the used strain and medium, the protein content by up to 39.1%, the carbohydrate content by 
2.9-4.2 times, and the TAA in the culture liquid by up to 106.6%, compared to the YPD 
control medium.  
Conclusions: Thus, agri-food wastes represent a sustainable and efficient substrate for the 
cultivation of pigmented yeasts. Nutrient media based on carrot and celery wastes stimulate 
the synthesis of exometabolites. The culture liquid obtained after cultivating Rhodotorula 
yeasts on these media exhibits high antioxidant activity and is a natural source rich in proteins 
and carbohydrates, paving the way for its multiple applications in various fields.  
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Background: In vitro micropropagation is a branch of plant biotechnology that encompasses 
methods for propagating plants through cultures of cells, tissues and organs, offering 
efficiency far superior to conventional propagation techniques.  
Aim of the study: The present study aimed to initiate and multiply in vitro the species 
Heuchera × hybrida to produce high-quality, genetically uniform and contamination-free 
planting material within a relatively short time.  
Materials and methods: The experiments were conducted in the Embryology and 
Biotechnology Laboratory at the “Alexandru Ciubotaru” National Botanical Garden 
(Institute) of MSU. The cultivar ‘Regina’ was selected for inoculation, being appreciated for 
its ornamental qualities and suitability to the pedoclimatic conditions of the Republic of 
Moldova. This cultivar is fast-growing and combines attractive foliage with abundant 
flowering.  
For in vitro culture initiation, plant material was collected from donor plants in early May, 
during active vegetative growth. Three types of explants were tested: apical meristems with 
leaf primordia, petiole segments and petiole segments with leaf primordia. Explants were 
excised and inoculated under strict aseptic conditions to ensure culture sterility and to initiate 
in vitro regeneration. The biological material was disinfected using a 0.1% diacid solution for 
9 minutes. 
Results: Multiple formulations of Murashige & Skoog (MS) agar medium, supplemented 
with the cytokinin 6-benzylaminopurine (BAP) at various concentrations (BAP 0.1–0.5 
mg/L), were evaluated for culture initiation. The highest frequency of viable explants was 
achieved using petiole fragments with leaf primordia. No contamination was observed with 
this inoculation protocol. In contrast, explants consisting of apical meristems with leaf 
primordia exhibited a high contamination rate of 30-40%. Although the inoculation of petiole 
fragments did not show contamination, it failed to produce microclones, unlike the protocol 
using petiole fragments with leaf primordia.  
Conclusions: Overall, the results suggest that the use of petiole fragments with leaf 
primordia, 1.0-1.5 cm in size, proved to be an efficient and proliferative material for the in 
vitro multiplication of this species.  
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