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Subject objectives

The aim of the course is to familiarize students with the classification, occurrence and biological activity of
plant secondary metabolites, methods of their acquisition and analysis, and to present their role in plant life,
practical importance for humans and biotechnological methods of their production.
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Learning outcomes

Course outcome

Subject outcome

Method of verification

[K7_U02] uses research methods
used in biotechnology and related
fields

The student is able to use basic
analytical procedures at the stage
of sample preparation and final
determinations using basic
measuring devices.

[SU4] Assessment of ability to
use methods and tools

[SU3] Assessment of ability to
use knowledge gained from the
subject

[SU1] Assessment of task
fulfilment

[K7_WO02] explains the structure
and function of biomolecules and
the methods and instruments for
determining their quantity and
activity

The student knows and
distinguishes different classes of
phytochemicals, knows their
potential applications in various
industries and is able to adapt
analytical procedures to
qualitative, quantitative and
biological activity determinations.

[SW3] Assessment of knowledge
contained in written work and
projects

[SW1] Assessment of factual
knowledge

[K7_KO03] understands the social
role and importance of providing
reliable information and opinions
to the public

The student is able to scientifically
verify knowledge regarding the
use and effects of plant
preparations on human health and
is able to provide reliable
information about them.

[SK4] Assessment of
communication skills, including
language correctness

[K7_UO05] proposes solutions to
technological and scientific
problems in biotechnology and
related fields using experimental
methods and bioinformatics,
statistics and specialized
databases

The student is able to use in
practice the knowledge of plant
materials, their quality, biological
activity and processing methods
and methods of use in industry.
Selects appropriate techniques
and conducts analyses of
individual groups of
phytochemicals. Analyses the
obtained results and assesses the
quality of the tested material in the
context of its biological activity.

[SU4] Assessment of ability to
use methods and tools

[SU3] Assessment of ability to
use knowledge gained from the
subject

[SUZ2] Assessment of ability to
analyse information

Subject contents

Course content — lecture

Lectures:

biomaterials).

History of the use of plant materials by humans, definition of pharmacognosy.
Origin of plant materials (collection of wild plants, cultivation, in vitro cultures).
Processing of plant materials (drying, storage, standardization).
Organographic groups of plant materials.

Use of plant materials in industry (pharmaceuticals, cosmetics, nutraceuticals, functional food,

*  Primary and secondary metabolites of plants (definitions and functions in plants).

»  Biosynthesis of secondary metabolites of plants (shikimic acid pathway, malonic acid pathway,
mevanolic acid pathway, methylerythritol phosphate pathway).

» Classification and division of secondary metabolites of plants.

»  Characteristics of phenolic compounds (flavonoids, flavones, flavonols, isoflavones, flavanones,
anthocyanins, flavanols, hydrolysable and non-hydrolysable tannins, phenolic acids).

»  Characteristics of terpenoid compounds (hemiterpenes, monoterpenes, sesquiterpenes, diterpenes,
triterpenes (saponins, steroids, sterols, cardiac glycosides), tetraterpenes).

»  Characteristics of nitrogen-containing compounds (alkaloids, cyanogenic glycosides, betalains).

»  Characteristics of sulphur-containing compounds (glucosinolates, sulfoxides).

* Methods of increasing the content of secondary metabolites in plant raw material (artificial selection,
plant crossbreeding, elicitation, in vitro cultures, application of genetic engineering).

* Introduction to metabolomics - modern techniques for analyzing the plant metabolome

Laboratories:

»  Establishment of sprout cultures, application of elicitation.

»  Determination of the effect of elicitation on the total phenolic content, antioxidant activity and
anthocyanin biosynthesis of plant sprouts.

»  Purine alkaloids - SPE isolation and quantitative determination using HPLC.

* Isolation of essential oils and application of TLC bioautography to detect terpenoids with antioxidant

activity.

*  Observation of the activity of defense systems of Brassicaceae plants (glucosinolates/myrosinase),
Allium plants (alliin/allicin) and Rosaceae plants (cyanogenic glycosides/emulsin)

»  Establishment and management of spirulina cultures, determination of initial culture parameters.

*  Analysis of cultivated spirulina, evaluation of culture efficiency, determination of final culture conditions,
determination of the content of assimilation pigments in the obtained biomass.

Prerequisites
and co-requisites

»  Knowledge of the basics of organic chemistry - essential when discussing the structures of bioactive

phytochemicals.

»  Ability to operate basic laboratory equipment and measuring devices.

Assessment methods

Subject passing criteria

Passing threshold

Percentage of the final grade

and criteria Lectures 60.0% 50.0%
Laboratories 60.0% 50.0%
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Recommended reading

Basic literature »  Plant Secondary Metabolites, Alan Crozier Michael N. Clifford
Hiroshi Ashihara, Wiley

Supplementary literature Latest review and original publications on phytochemicals.

eResources addresses

Example issues/
example questions/
tasks being completed

»  Definition and classification of secondary plant metabolites.

*  What functions do secondary metabolites perform in plants?

»  Examples of applications of phytochemicals in various industries.

*  What biological activities can be expected from individual groups of secondary plant metabolites?
»  Methods of isolation, analysis and detection of bioactive phytochemicals.

Practical activites within
the subject

Not applicable
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