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crebma Bucotoro 10-40 cm. ['onoBHWUMH MOP(OIOTIYHUMH BIAMIHHOCTSAMHU BIJT
ONMU3bKOTO BUAY 1. campestre € MEHINA KUTBKICTh KBITOK y cyrBitTi (10-20 mpotun
20-40) Tta meHmmi po3mip rojaoBok (5-8 mm npotu 8-13 mm); Big 7. micranthum —
OTbITIa KUTHKICTh KBITOK y ToyioBill (y T. micranthum nmme 3-6, piako mo 12) Ta
SACKpaBiIie 3a0apBIICHHS BIHOUKA.

Takum YWHOM, BWAUICHI MAaKpPOCKOIIYHI O3HAKH JO3BOJIAIOTH TPOBOIUTH
1AeHTU(IKAIII0 CUPOBWHHW TPaBW KOHIONIMHW CYMHIBHOT O€3MOCepeaHbho T Yac
3aroTIBIl Y NPUPOJHHMX (PITOIICHO3aX, a TaKOXK 3amo0irarv MOMaJaHHIO JTOMIMIOK
IHIIIUX BUIIB.

Cnucox BUKOPUCTAHOT JIiTEpaTypH.
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Introduction. Modern biotechnology of medicinal plants and bryophytes
considers the cultivation of cells, tissues, and biomass in vitro as a promising and
environmentally safe alternative to the traditional harvesting of wild raw materials.
Representatives of the genus Sphagnum are unique ecosystem agents and valuable
sources of specific biologically active compounds (phenolic compounds, unique
polysaccharides, sphagnic acid, and triterpenoids) that exhibit pronounced
antimicrobial, wound-healing, immunomodulatory, and anti-inflammatory properties.
Given the anthropogenic pressure on natural ecosystems and climate change, the
preservation of peatland coenoses has become a critical task. Therefore, the
introduction of biotechnological methods for the controlled cultivation of sphagnum
biomass in vitro requires a detailed study and optimization of cultivation parameters
to achieve maximum productivity and standardization of the raw material.  The
escalating ecological crisis and strict legislative regulations regarding the protection
of natural wetlands necessitate innovative approaches to obtaining bryophyte-derived
pharmaceutical components. Natural populations of Sphagnum grow relatively
slowly and are highly sensitive to environmental alterations. Developing
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biotechnological production platforms utilizing submerged and surface cultivation
enables continuous, year-round synthesis of target metabolites independently of
climatic or geographical factors. Furthermore, establishing standardized in vitro
growth protocols guarantees high batch-to-batch reproducibility, freedom from
environmental contaminants, and precise control over metabolic pathways through
nutritional and physical elicitation.

Aim of the work. To study the biotechnological features of sphagnum biomass
cultivation and optimize growth parameters under controlled conditions.

Materials and methods. The objects of the research were isolated cell cultures
and protonema of Sphagnum spp. Cultivation was carried out under deep and surface
growth conditions on modified liquid and solid Murashige—Skoog (MS) and Knop
nutrient media with various hormonal balances and concentrations of macro- and
microelements. The determination of biomass accumulation dynamics, dry matter,
growth intensity, and the content of specific metabolites was carried out using
standard gravimetric, spectrophotometric, and chromatographic methods.

Results. In the course of experimental studies, it was established that the key
factors limiting the growth of sphagnum biomass under controlled conditions are the
oxygen regime, the pH value of the nutrient medium (optimally within 4.5-5.5), and
the spectral composition of lighting. Comparative analysis of surface and deep
cultivation showed that deep cultivation in a bioreactor with acration achieves a
higher biomass gain due to the intensification of mass transfer processes. In
particular, the optimization of the nutrient medium by introducing a balanced
complex of nitrogen compounds and growth regulators made it possible to increase
the accumulation of dry biomass by 35-42% compared to control samples, thereby
shortening the overall fermentation cycle. Studies of the biochemical composition of
the grown biomass confirmed a consistently high level of biologically active
substances, indicating the preservation of the synthetic activity of cells outside their
natural habitat. The maintenance of an acidic pH corridor (4.5-5.5) mirrors the
natural physiological microenvironment of sphagnum mosses, preventing nutrient
precipitation and ensuring optimal uptake of iron and other essential ions. Moreover,
enhanced hydrodynamic mixing in submerged bioreactors effectively eliminated
diffusion limitations, resulting in uniform pellet and filament development without
cellular damage.

Conclusions. Technological features have been studied and optimal parameters
for the cultivation of sphagnum biomass have been scientifically substantiated. The
obtained results confirm the prospects of using controlled biotechnological
production to obtain high-quality plant raw materials.
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