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1. Research project “Unlocking Bioactivity of Forest Plants Associated Mycobiome as Sources of Novel Carotenoids and
other BioPigments: Intensifying their Potential using Nanotechnology”, National Centre of Science (NCN), POLONEZ BIS
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PhD topic:

Exploiting agro-industrial side-streams in production of flavour compounds using biotransformation mediated endophytic
fungi

Research discipline in Doctoral School:

Biological Sciences

Short description of the research problem
to be solved in the PhD (minimum 1000
characters):

To date, several industrial sectors of natural flavor compounds are gaining strength over time due to the growing interest
of consumers for natural products, as a safer and greener alternative for synthetic ones to reduce their health risks.
Despite that, several natural flavors could be obtained from the nature, the high cost of their extraction and processing
limits their availability. Thus, this thesis aims to develop a cost-effective production process of some flavor compounds
such as piperonal, vanillin, anisaldehyde, veratric aldehyde and others. The work plan involves isolation and screening of
endophytes for their flavour compounds producing ability. Then, developing a cost-effective fermentation for production by
studying the most favourable fermentation conditions for maximum production rates. Furthermore, this project aims for
the first time to explore the effectiveness of using agro-industrial side streams as low-cost substrates in biotransformation
of certain flavours, thereby problems of safe disposal and pollution avoidance to the environment will be solved as well.
Exploiting food by-products and wastes are gaining public attention for their application as an excellent media for fungi to
metabolize available nutrients in order to produce various enzymes. In particular, the employment of endophytic fungi as
enzymatic sources to biotransformation reactions is very promising since these microorganisms came from uncommon
and underexplored habitat and some studies have shown endophytes to be good producers of useful enzymes to
improve industrial processes.

Professional skills for PhD candidate (e.g.
master program, specializations,
softwares, language, analytical
techniques, minimum 500 characters):

Professional skills of PhD candidate:

1. Experience in cultivation of microorganisms.

2. Familiarity of different extraction techniques.

3. Determination of compounds by chromatographic techniques.

4. MSc in Agricultural or Biological sciences.

5. Publication of at least 1 research paper in a JCR indexed journal.
6. English skills at the level min. B1.
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