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1. Interested in the physicochemical and health properties of dietary polyphenols in relation with their nutritional value - Pl
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PhD topic

Analysis of bioactive properties and the potential of using haskap berries in the
prevention of diet-related diseases

Research discipline in Doctoral School

Nutrition and Food Technology

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

The aim of this project is to prove the possibility of using haskap berries in the prevention of non-communicable chronic diseases related to
improper nutrition.

In order to prove the positive effect and health-promoting properties of haskap berries, the project will determine its antioxidant, anti-
inflammatory and anti-cancer activities. The aim of the project is also to confirm the positive effect of haskap berry polyphenol extracts on a
living organism by carrying out in-vivo tests. Studies will be carried out on the effect of polyphenols on, among others, weight gain, blood
pressure, blood glucose, triglycerides, cholesterol levels and morphology of liver and heart.

In order to determine the stability of bioactive compounds of haskap berries, both fresh fruit (7 ecological varieties and 2 commercial
varieties) and processed fruit (smoothie juices and cloudy juices) will be tested. The essence of the research will be to learn about the raw
material and the chemical changes taking place during the technological process, and to determine the suitability of haskap berries for
processing.

The project includes 6 research stages, the effect of which will be a detailed characterization of fruits and preparations of haskap berries.
Stage 1 - determination of the basic chemical composition of the fruit. Stage 2 - evaluation of the content of polyphenols by UPLC-MS
methods, with particular emphasis on the anthocyanin and iridoid fractions. Stage 3 - determination of the antioxidant capacity of the tested
haskap berry varieties using the DPPH, ABTS and FRAP methods and anti-inflammatory properties, through spectrophotometric
measurement of cyclooxygenase 1 and 2 activity. Stage 4 - use of haskap berries to obtain mixed cloudy juices and smoothie juices with high
pro-health values. The obtained products will be assessed in terms of basic chemical composition, physical parameters (color, viscosity,
turbidity), profile and content of polyphenolic compounds, as well as antioxidant and anti-inflammatory properties. A sensory evaluation

will also be performed. The products will be stored for 6 months. The storage examinations done in specific intervals of time will allow for
determining the direction of the changes of qualitative parameters of the obtained products. Stage 5 - determination of chemopreventive
activity against colorectal cancer cell lines and normal human dermal fibroblasts (NHDF) cells in selected fresh and processed haskap
berries. At the same time, the antioxidant (DCFDA test) and antiinflammatory (COX Colorimetric Inhibitor Screening Assay) properties of the
tested samples will be assessed. This stage of research will be performed as commissioned work. Stage 6 - Polyphenolic extracts of selected
varieties and haskap berries preserves will be used in dietary experiments. In animals fed with various preparations of haskap berry, the
following tests will be performed: measurement of weight gain, blood pressure, of the stimulation of the immune system, measurement of
gamma interferon (IFN-y), measurement of glucose, triglycerides and cholesterol, as well as histopathological tests - steatosis liver and body
fat measurement. This stage of research will be performed as commissioned work.

The implementation of the objectives and research scope of this project will allow to prove the positive impact of the consumption of bioactive
compounds on the reduction of the occurrence of diseases related to improper nutrition.

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

- having an academic title of Master in food science and nutrition or biological sciences; average grade for the course of 1st and 2nd cycle
studies or uniform Master's studies - at least 4.0;

- knowledge of English at the minimum B2 level of the European System for the Description of Languages

- scientific achievements in the field of the characterization of bioactive compounds, including polyphenolic compounds

- experience in the implementation of research related to the processing of plant products

- knowledge of research methods in the field of physicochemical analyzes of plant raw materials

Details of the project to support PhD research

a) Project title none
b) Agreement number none
c) Number of months in the project to support PhD (in 0

months; starting from 1st of October 2022)

d) Project website




