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 Research interests: 

Basic and process biochemistry, enzymology, proteomics and genomics: bacteria, yeast, microalgae and 
plant protein profiling in response to environmental stress, analysis of oxidative stress, study of unique 
biochemical pathways of recalcitrant xenobiotics biodegradation (C1-compounds, aliphatic hydrocarbons and 
aromatic ones - BTEX, PAH, biphenyls, pesticides, phthalates, azo-dyes, EDCs) and heavy metal bioremediation 
(Cr, Cd) – by bacteria, non-conventional  yeast, microalgae, macrophytes and terrestrial plants.  
Environmental biotechnology, industrial microbiology: isolation, selection, adaptation and culture of soil 
bacteria, conventional and non-conventional yeasts – their physiology, biochemistry and applications in industry; 
identification and activity analysis of pro- and eukaryotic microorganisms inhabiting specific niches: especially 
clayey soils, microenvironments polluted with organic contaminants, wastewaters and activated sludges, 
wastewater treatment: both municipal and household as well as industrial effluents, construction of microbial 
communities consisting of soil bacteria, yeast and microalgae; studies of microbial biodegradation of recalcitrant 
xenobiotics and bioremediation of heavy-metals, with particular focus on chromium compounds bioremediation 
and detoxication: proteomic and enzymatic analysis of stress reactions induced by chromate in bacteria, yeast 
and macrophytes; bioaugmentation of clay minerals with bacterial consortia, immobilization and biostabilization of 
microbes on mineral carriers; transfer of laboratory-scale biotechnological study results into industrial practice; 
application of bacteria, yeast and microalgae as well as of complex microbial consortia for environmental cleanup 
projects, treatment of industrial wastewaters and post-fermentation, eutrophic liquors. Phytoremediation of heavy 
metals (Cd, Cr, Cu) and phytostabilization with the use of aquatic and terrestrial plants: treatment of polluted 
waters and reclamation of industrially degraded soils. 
Agricultural sciences: construction of mixed bacterial/mineral biofertilizers; beneficiation of soils with plant 
growth-promoting microorganisms, analyses of soil microbiota, study of nitrification inhibitors, plant rhizosphere – 
microorganism interaction, antioxidative properties of herbal plants, vegetables and fruits: identification and 
determination of plant secondary metabolites (phenolic compounds, carotenoids), analysis of antioxidant capacity 
in plant extracts; functional food and bioactive dietary supplements obtained from agricultural products; health-
beneficial activity of fruit extracts and juices. 
Research experience: 

Methodology: proteome analysis: bacterial, yeast, plant (macrophytes); protein chemistry and structure, 
biophysical chemistry, enzymology; clinical microbiology (biochemistry and enzymology of staphylococcal 
proteinases); process biochemistry, bioprocess optimization for environmental biotechnology applications; 
modern analytical and instrumental methods and laboratory techniques employed for monitoring of 
microbiological bioprocesses, cellular physiological state, metabolism and respiration, antioxidants and enzymes 



Expertise in analytical techniques: liquid chromatography (HPLC, FPLC), gas chromatography (GC, GC-MS), 
spectrophotometry (UV-VIS), fluorimetry, electrophoretic techniques (1DE: native- and SDS-PAGE, zymography, 
2DE), EPR (electron paramagnetic resonance) spectrometry, enzymatic assays, antiradical (antioxidant) capacity 
determination with ORAC, CUPRAC, FRAP, DPPH, EPR techniques; expertise in fermenter- and bioreactor-
based cultures (microbial, microalgal). 
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