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1.1. Design thinking

1.2. Food trends and sustainability

1.3. Novel technologies
1.3.1. Novel technologies — introduction
1.3.2. Non-thermal — pulsed electric field
1.3.3. Non-thermal — ultrasound
1.3 4. Non-thermal — high pressure processing
1.3.5. Non-thermal — cold plasma
1.3.6. Non-thermal —irradiation
1.3.7. Cold formulation
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. Novel ingredients and regulations

1.4.1. Novel ingredients — introduction
1.4.2. Proteins from alternative sources — lab-grown meat
1.4.3. Proteins from alternative sources — microalgae
1.4.4. Proteins from alternative sources — plants
1.4.5. Edible insects
1.4.6. Novel polysaccharides and vitamins production
1.4.7.Bioengineering in food industry

1.4.8 Microorganisms as a source of lipids, proteins and
amino acids
1.4.9 Novel food regulations
1.4.10 EU regulation on allergens
1.5. Intellectual property
1.6. Market research
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Stage 1 - IDEATION

e 1.1.Design Thinking
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1. Ideation
1.1. Design Thinking

1.1. Design Thinking
English

Eduardo Cardoso

Universidade Catolica Portuguesa, Portugal

To equip learners with a solid understanding of Design
Thinking principles and methodologies, enabling them to
apply creative problem-solving and innovation techniques.

No prerequisites

The topics of the course concern:

1. Introduction to Design Thinking
Empathy and User-Centred Design
Problem Definition and Ideation
Prototyping and Testing
Design Thinking in Business and Innovation
Design Thinking for Social Impact
7. Scaling and Implementing Design Thinking

~5.25 h (7 parts, total time 318 min)

Knowledge: Participants will get familiar with Design Thinking
principles and methodologies, with insights into its
applications for the development of innovative food
businesses.

Skills: Students will develop practical skills in creating
actionable problem statements, brainstorming creative
solutions, prototyping and testing, and integrating feedback
into the design process, all of which will empower them to
address real-world challenges with a user-centered and
innovative approach.

o vk wnN

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
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Test (5 multiple choice questions after each lesson)

1. Beausoleil, A. M. (2022). Business Design Thinking and
Doing Frameworks, Strategies and Techniques for
Sustainable Innovation. Palgrave Macmillan.

2. Lewrick, M. (2022). Design Thinking for Business Growth
How to Design and Scale Business Models and Business
Ecosystems. John Wiley & Sons.

the European Union only and do not necessarily reflect those of the European Union or the Foundation for the Development

- P — Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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e 1.2. Food Trends & Sustainability

YOUAREIN

Y¥iUng AgRifood Eurcpean iINnovatorns

1. Ideation
1.2. Food Trends & Susntainability

English
Artur Wiktor
Warsaw University of Life Sciences, Poland

The aim of the course is to present the current trends in the
food industry and provide participants with basic abilities to
recognize and identify them in the market. Moreover, basic
information about the concept of sustainability will be
delivered. During the course, the challenges related to the
sustainable progress of food technology will be presented
and discussed.

No prerequisites

The topics of the course concern:
1. Sustainability as a paradigm and concept for food
production and development
2. Top consumer trends in food market

~1.25 h (2 parts, total time 73 min)

Knowledge: Students have knowledge about trends in food
market and basic assumptions of sustainability

Skills: Students are able to propose or recognize a
sustainable value of food product/technology addressing
trends and hypes

Test (5 test questions after each lesson)

1. Forster, A. (2013). Sustainability: Best practices in the
food industry. UW-L Journal of Undergraduate
Research, 16, 1-9.

2. Baldwin, C. J. (2015). The 10 principles of food industry
sustainability. John Wiley & Sons.

3. https://www.innovamarketinsights.com/

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Co-funded by

1.3.1. Novel technologies - introduction

1. Ideation
1.3. Novel technologies

1.3.1. Novel technologies - introduction

English

Matgorzata Nowacka
Warsaw University of Life Sciences, Poland

The aim of the course is to familiarize students with the
chosen novel technologies and the aim for their use in food
processing.

No prerequisites

The topics of the course concern:
1. Short introduction to novel technologies

~0.2 h (1 part, total time 8 min)

Knowledge: Students acquire knowledge of the use of
different novel technologies in food processing.

Skills: Students are able to list and specify the purpose of using
novel technologies in food processing.

Not required

1. Hameed, F., Ayoub, A., & Gupta, N. (2018). Novel food
processing technologies: An overview. 1JCS, 6(6), 770-776.

2. Tokusoglu, O., & Swanson, B. G. (Eds.). (2014). Improving
food quality with novel food processing technologies. CRC
Press.

3. Morales-de la Pefia, M., Welti-Chanes, J., & Martin-Belloso,
0. (2019). Novel technologies to improve food safety and
quality. Current opinion in food science, 30, 1-7.

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the European Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

9



Y
e
YOUAREIN

YOUng AgRifood European INnovators

e 1.3.2. Non-thermal — Pulsed electric field
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1. Ideation
1.3. Novel technologies

1.3.2. Non-thermal — Pulsed electric field

English
Artur Wiktor
Warsaw University of Life Sciences, Poland

The aim of the course is to explain principles and the
capabilities of pulsed electric field technology (PEF) in food
technology. The course gives students also the knowledge
on applications of PEF. Moreover, the benefits and
limitations of this technology will be discussed

Basics in food engineering

The topics of the course concern:

1. Introduction to Pulsed Electric Field (PEF)

2. Principles of PEF: electroporation efficiency
measurements methods and factors affecting it

3. Applications of pulsed electric field: Food
preservation

4. Applications of pulsed electric field: Impact of PEF
on texture and frying

5. Applications of pulsed electric field: Impact of PEF
on juice pressing, extraction, freezing

6. Applications of pulsed electric field: Impact of PEF
on dehydration processes

~4.75 h (6 parts, total time 285 min)

Knowledge: Students knows and understand the mechanism
of action, progress and factors that influence pulsed electric
field treatment

Skills: Students are able to recognize in which application
PEF can bring benefits, when (on which step) in could be
used and what are the benefits and limitations of such

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

Co-funded by
the European Union
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Test (5 test questions after each lesson)

1. Barba, F. J., Parniakov, O., Pereira, S. A., Wiktor, A.,
Grimi, N., Boussetta, N., ... & Vorobiev, E. (2015).
Current applications and new opportunities for the use
of pulsed electric fields in food science and
industry. Food research international, 77, 773-798.

2. Arshad, R. N., Abdul-Malek, Z., Roobab, U., Munir, M. A.,
Naderipour, A., Qureshi, M. |., & Aadil, R. M. (2021).
Pulsed electric field: A potential alternative towards a
sustainable food processing. Trends in Food Science &
Technology, 111, 43-54.

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

Co-funded by
the European Union
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1. Ideation
1.3. Novel technologies

1.3.3. Non-thermal — Ultrasound
English

Matgorzata Nowacka
Warsaw University of Life Sciences, Poland

The aim of the course is to enhance understanding of the
fundamental principles and practical applications of
ultrasound (US) in food processing and preservation.

Key features of ultrasound treatment methods are outlined,
emphasizing the effects of the critical processing parameters
and their implications, alongside highlighting the most
promising applications within the field.

No prerequisites

The topics of the course concern:
1. Introduction of ultrasound processing
Mechanism of ultrasound processing
2. Effects of ultrasound on plant tissue and
microorganisms
3. Application of ultrasound in different food processing
and its effects on the food quality — part 1
4. Application of ultrasound in different food processing
and its effects on the food quality — part 2
~2.25 h (4 parts, total time 138 min)
Knowledge: Students will gain knowledge of the mechanism
and application of ultrasound treatment in industrial food
processing.
Skills: Students will be able to assess and evaluate the
possibilities of using US for the processing and preservation of
food.

Test (5 test questions after each lesson)

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

Co-funded by
the European Union
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1. Khadhraoui, B., Fabiano-Tixier, A. S., Robinet, P., Imbert,
R., & Chemat, F. (2019). Ultrasound technology for food
processing, preservation, and extraction. In Green Food
Processing Techniques (pp. 23-56). Academic Press.

2. Singla, M., & Sit, N. (2021). Application of ultrasound in
combination with other technologies in food processing:
A review. Ultrasonics Sonochemistry, 73, 105506.

3. Feng, H., Barbosa-Canovas, G. V., & Weiss, J. (Eds.).
(2011). Ultrasound technologies for food and
bioprocessing (Vol. 1, p. 599). New York: Springer.

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

Co-funded by
the European Union
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1. Ideation
1.3. Novel technologies

1.3.4. Non-thermal - High pressure processing

English

Silvia Tappi

Alma Mater Studiorum - Universita di Bologna, Italy

The aim of the course is to increase knowledge of the general
aspects and application of high hydrostatic pressure (HHP)
and high pressure homogenization (HPH) in food processing
and preservation.

The most important aspects of HHP and HPH treatment of
food are described, with special attention to the processing
parameters and the most promising applications.

Alternative, emerging applications are also considered to
show the future development trends of these processing
technologies.

No prerequisites

The topics of the course concern:
1. Introduction and history of high pressure processing;
2. Mechanism of high pressure processing;
3. Effects of HPP on microorganisms and food
components;
4. Application of HHP in the food sector;
5. High Pressure of Homogenization
~3 h (5 parts, total time 190 min)
Knowledge: Students acquire knowledge of the mechanism
and application of high pressure in industrial food processing.
Skills: Students are able to assess and evaluate the possibilities
of using HHP and HPH for the processing, preservation and
functionalization of food.
Test (4 test questions after each lesson)

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

Co-funded by
the European Union
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1. Aganovic, K., Hertel, C., Vogel, R. F., Johne, R., Schliter,
0., Schwarzenbolz, U,, ... & Heinz, V. (2021). Aspects of
high hydrostatic pressure food processing: Perspectives
on technology and food safety. Comprehensive Reviews
in Food Science and Food Safety, 20(4), 3225-3266.

2. Heinz, V., & Buckow, R. (2010). Food preservation by high
pressure. Journal  fir  Verbraucherschutz  und
Lebensmittelsicherheit, 5, 73-81.

3. Rastogi, N. K., Raghavarao, K. S. M. S., Balasubramaniam,
V. M., Niranjan, K., & Knorr, D. (2007). Opportunities and
challenges in high pressure processing of foods. Critical
reviews in food science and nutrition, 47(1), 69-112.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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the European Union

1.3.5. Non-thermal - Cold plasma

1. Ideation
1.3. Novel technologies

1.3.5. Non-thermal - Cold plasma

English

Pietro Rocculi, Silvia Tappi
Alma Mater Studiorum - Universita di Bologna, Italy

The aim of the course is to increase knowledge about the
general aspects and application of cold plasma in food
processing and preservation.

The most important aspects of gas plasma and plasma
activated water treatments in the food sector will be
described, with special attention to the processing
parameters and the most promising applications.

Alternative, emerging applications are also considered to
show the future development trends of these processing
technologies.

No prerequisites

The topics of the course concern:
1. Introduction to cold plasma processing
2. Plasma sources and parameters
3. Effects of cold plasma on microorganisms and
enzymes
4. Plasma effect on food quality
5. Emerging applications
6. Case studies

~3.25 h (6 parts, total time 192 min)

Knowledge: Students will gain knowledge about the
mechanism and application of cold plasma in food
processing industry.

Skills: Students will be able to able to assess the possibilities
of using cold plasma for food processing and preservation.

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Co-funded by
the European Union

Test (5 written questions after each lesson)

1. Efficacy of cold plasma technology on the constituents of
plant-based  food  products:  Principles, current
applications, and future potentials. Oner, M.E., Gultekin
Subasi, B., Ozkan,G., Esatbeyoglu, T., Capanoglu, E. Food
Research International, 172, 113079, 2023

2. Current and Potential Applications of Atmospheric Cold
Plasma in the Food Industry. Khumsupan, D., Lin, S.-P.,
Hsieh, C.-W., Ting, Y., Cheng, K.-C. Molecules, 28(13), 4903.
2023

3. Effect of cold plasma generated with different gas mixtures
on safety, quality and nutritional aspects of fresh sea
bream fillets. Tappi, S., Nissen, L., Casciano, F., Capozzi, F.,
Rocculi, P. Innovative Food Science and Emerging
Technologies, 2023, 89, 103477

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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e 1.3.6. Non-thermal - Irradiation
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1. Ideation
1.3. Novel technologies

1.3.6. Non-thermal - Irradiation

English

Marco Dalla Rosa
Alma Mater Studiorum - Universita di Bologna, Italy

The aim of the course is to increase the knowledge about the
general aspects and application of irradiation in food
processing and preservation in different European Countries.

No prerequisites

The topics of the course concern:
1. Background and Objectives
2. Technological aspects of ionizing radiation
3. Labelling and applications
4. Non-ionizing radiation and case studies

~2.5 h (4 parts, total time 146 min)

Knowledge: Students will gain knowledge about the
mechanism and application of irradiation in food processing
industry.

Skills: Students will be able to able to assess the possibilities
of using ionizing and non-ionizing radiation for food
processing and preservation

Test (5 test questions after each lesson)

1. Global Harmonization Initiative (GHI) Consensus
Document on Food Irradiation

2. Discordant international regulations of food irradiation are
a public health impediment and a barrier to global trade

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1.3.7. Cold formulation

1. Ideation
1.3.Novel technologies

1.3.7. Cold formulation

English

Urszula Tylewicz, Federico Drudi
Alma Mater Studiorum - Universita di Bologna, Italy

The aim of the course is to increase the awareness of the
course participants to the innovative techniques, able to
develop novel enriched and/or fortified food products.

The fortification of porous fruit and vegetables with functional
ingredients could be achieved by the application of vacuum
impregnation (VI) technique, which allow the introduction in
the porous structure the solutions with water-soluble
bioactive compounds. In addition, the high-pressure
impregnation (HPI) could be applied to fortify fruit also with
non-Newtonian fluids such as emulsions containing oil soluble
compounds or other high viscous solutions.

No prerequisites

The topics of the course concern:

Fortified food products

Fruit and vegetable porosity

Mechanism of Vacuum Impregnation (VI)

Process parameters of VI

Application of VI

High Pressure Impregnation (HPI)-mechanism and
applications

ok wN e

~3 h (6 parts, total time 183 min)

Knowledge: Students will gain knowledge about new
possibilities of fortification of porous fruit and vegetables
with functional compounds.

Skills: Students will be able to assess the possibilities of using
Vacuum Impregnation and High Pressure Impregnation for
food production

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Test (5 test questions after each lesson)

1. Saleena, P., Jayashree, E. & Anees, K. A Comprehensive
Review on Vacuum Impregnation:  Mechanism,
Applications and Prospects. Food Bioprocess
Technol (2023).

2. Castagnini, J.M.; Tappi, S.; Tylewicz, U.; Romani, S.; Rocculi,
P.; Dalla Rosa, M. Sustainable Development of Apple Snack
Formulated with Blueberry Juice and
Trehalose. Sustainability 2021, 13, 9204.

3. Vatankhah H., Ramaswamy Hosahalli S. High pressure
impregnation of oil in water emulsions into selected fruits:
A novel approach to fortify plant-based biomaterials by
lipophilic compounds. LWT, 101, 2019, 506-512.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1. Ideation
1.3. Novel technologies

1.3.8. Vertical farm
English

Silvia Tappi
Alma Mater Studiorum - Universita di Bologna, Italy

The aim of the course is to understand the concept of vertical
farming, to explore the benefits and challenges of vertical
farming and to describe the key technologies and techniques
used in vertical farming.

No prerequisites

The topics of the course concern:
1. Benefits and challenges of vertical farming
2. Technologies in vertical farming

~1.25 h (2 parts, total time 70 min)

Knowledge: students can gain foundational knowledge
related to this innovative agricultural practice.

Skills: Students can gain practical skills related to vertical
farming application.

Test (5 test questions after each lesson)

1. An integrated literature review on Urban and peri-urban
farming: Exploring research themes and future directions.
Srinivasan, K., Yadav, V.K. Sustainable Cities and Society,
99, 104878, 2023.

2. Acritical review on efficient thermal environment controls
in indoor vertical farming- Ahamed, M.S., Sultan, M.,
Monfet, D., Ahsan, T.M.A., Achour, Y. Journal of Cleaner
Production, 425, 138923, 2023.

3. Exploring the landscape of controlled environment
agriculture research: A systematic scoping review of trends

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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and topics. Dsouza, A., Newman, L., Graham, T., Fraser,
E.D.G. Agricultural Systems, 209, 103673, 2023.

o Runiind 1 Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europea: Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1. Ideation
1.3. Novel Technologies

1.3.9. 3D printing
English

Ewa Jakubczyk
Warsaw University of Life Sciences, Poland

The aim of the course is to familiarize students with the new
3D printing technology and the possibilities of its use in food
production.

No prerequisites

The topics of the course concern:
1. Characteristics of printing methods;
The use of 2D printing in food production;
Definition and classification of 3D printing
2. Description of methods used in 3D food printing:
Extrusion
3. Description of methods used in 3D food printing:
Inkjet Printing, Powder Biding Deposition
4. Description of methods used in 3D food
printing: Bioprinting;
Examples of 3D printed food- part 1;
5. Examples of 3D printed food- part 2;
The trends in printing of food- innovation in 3D
printing
6. The trends in printing of food- 4D, 5D, 6D printing
~3.25 h (6 parts, total time 190 min)

Knowledge: Students will gain knowledge about new
possibilities of creating food using 3D printing and other
novel printing methods.

Skills: Students will be able to assess the possibilities of using
3D printing for food production.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Test (5 test questions after each lesson)

1. Sandhu K., Singh S. (2023): Food Printing: 3D Printing in
Food Industry, Sringer Nature.

2. Bhandari B., Godoi F.C., Zhang M., Prakash S.
(2018). Fundamentals of 3D Food Printing and
Applications, Elsevier Science.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
- the Europeary\' Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Co-funded by
the European Union

1.4. Novel Ingredients & Regulations

1. Ideation
1.4. Novel Ingredients & Regulations

As listed below

English

various

The aim of this module is to provide knowledge about novel
ingredients used for food formulation, produced by different
techniques and from different sources. The knowledge about
the regulations in the development and implementation of
novel ingredients and novel food is also provided.

Basics in food technology.

The topics of the course concern:
1.4.1. Novel ingredients — introduction
1.4.2. Proteins from alternative sources — lab-grown
meat
1.4.3. Proteins from alternative sources — microalgae
1.4.4. Proteins from alternative sources — plants
1.4.5. Edible insects
1.4.6. Novel polysaccharides and vitamins production
1.4.7. Bioengineering in food industry
1.4.8. Microorganisms as a source of lipids, proteins and
amino acids
1.4.9. Novel food regulations

~14.5h

Knowledge: students gain knowledge about the types of novel
ingredients for food formulation and different methods for
their production, including bioprocesses.

Skills: students are able to characterize novel food
ingredients, their production methods, advantages and
disadvantages, as well as legal aspects in the implementation
and application in final foods.

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Learning evaluation Available in the description of each topic in this module
methods
Recommended literature List available in the description of each topic in this module

o Runiind 1 Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europea: Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1. Ideation
1.4. Novel ingredients and regulations

1.4.1. Novel ingredients - introduction

English

Matgorzata Nowacka
Warsaw University of Life Sciences, Poland

The aim of the course is to familiarize with the food
compositions (carbohydrates; proteins; lipids) and in this
aspect the novel ingredients which can be used in food
applications.

2. Prototype
2.4. Nutritional value

The topics of the course concern:
1. Carbohydrate ingredients
Protein ingredients
2. OQilingredients
Other novel ingredients
~1 h (2 parts, total time 56 min)
Knowledge: Students will gain knowledge about use of
different novel food ingredients.
Skills: Students will be able to evaluate possible use of novel
ingredients for design of food products.

Test (5 test questions after each lesson)

1. Pathania, S., & Tiwari, B. K. (Eds.). (2021). Food
Formulation: Novel Ingredients and Processing
Techniques. John Wiley & Sons.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1.4.2. Products from Alternative Proteins Sources - lab grown meat

YOUAREIN

Stage 1. Ideation

Module 1.4. Novel Food Ingredients & Regulations

Topic 1.4.2. Proteins from alternative sources - lab grown meat

Language English

Teacher and Marco Dalla Rosa

organization Alma Mater Studiorum - Universita di Bologna, Italy

Goal The aim of the course is to provide knowledge about the scientific and
technological approaches regarding the development of plant-based
meat analogues and protein rich products from non-conventional
sources, including the basis of the biotechnological environment and
technology needed for the production of cultured meats.

Prerequisites Basic food science and technology concepts

Course content

The topics of the course concern:

1. Introduction, sector needs and market development
Basis of plant based food formulation, including meat
analogues
Texturization of plant-based

2. Plant protein alternatives and their nutritional and functional
properties
Lab grown meats: principles, needs, processing flow, scaffolding
and texturization

Total hours

~1 h (2 parts, total time 64 min)

Knowledge and skills

Knowledge: Students will gain knowledge about the develop of lab
grown meat as protein sources, their nutritional and functional
properties and the technologies for their processing

Skills: Students will be able to understand the necessities, from
formulation to processing, thus in terms of food design, in order to
develop new plant based products including meat analogues and
cultivated (lab grown) meats

Learning evaluation
methods

Test (5 test questions after each lesson)

Recommended literature 1. "Proteins in Food Processing":

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

Co-funded by
the European Union
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https://www.sciencedirect.com/book/9780081007228/proteins-
in-food-processing

2. Akharume, F.U., Aluko, R.E., Adedeji, A.A. Modification of plant
proteins for improved functionality: A review Compr Rev Food
Sci Food Saf. 2021;20:198-224

o Runiind 1 Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europea: Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1. Ideation
1.4. Novel Ingredients & Regulations

1.4.3. Proteins from alternative sources - microalgae

English

Ana Cristina De Aguiar Saldanha Pinheiro

Alma Mater Studiorum - Universita di Bologna, Italy
Massimo Castellari

IRTA-Monells, Spain

This module aims to gain knowledge of microalgae as a
valuable source of protein by understanding their biology,
cultivation techniques, protein extraction processes and
environmental aspects. In addition, it will explore the
application of microalgae as alternative protein sources for
the food industry.

No prerequisites

The topics of the course concern:
1. Microalgae Biology and Cultivation
2. Protein Extraction
3. Protein Characterization
4. Applications in Food and Beyond

~2.25 h (4 parts, total time 130 min)

Knowledge: The course provides an understanding of
microalgae proteins, their characteristics and various
extraction methods, with a focus on their applications in the
food industry.

Skills: Students will develop the ability to critically evaluate
the potential of different microalgae species and extraction
techniques as viable sources of microalgal proteins in food
production.

Test (5 test questions after each lesson)

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

Co-funded by
the European Union
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1. Bhatnagar, P., Gururani, P, Singh, N., Gautam, P.,
Vlaskin, M. S., & Kumar, V. (2023). Review on microalgae
protein and its current and future utilisation in the food
industry. International Journal of Food Science &
Technology.

2. Matos, A. P. (2019). Microalgae as a potential source of
proteins. In Proteins: sustainable source, processing and
applications (pp. 63-96). Academic Press.

3. Becker, E. W. (2007). Micro-algae as a source of protein.
Biotechnology advances, 25(2), 207-210.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1. Ideation
1.4. Novel Food Ingredients & Regulations

1.4.4. Protein from Alternative Sources - Plants

English

Silvia Tappi and Federico Drudi
Alma Mater Studiorum - Universita di Bologna, Italy

The aim of the course is to provide knowledge about the use
of plant raw materials as protein sources as alternative to the
traditional animal-based ones.

First, an overview of the nutritional value of plant proteins will
be provided. Then, the strategies for protein extraction and
isolation from plants and the application of texturizing
technologies will be described.

Basic food science and technology concepts

The topics of the course concern:
1. Composition and nutritional value of protein from
plants
2. Protein extraction from plants
3. Texturized vegetable proteins
4. Application of plant proteins in foods

~2 h (4 parts, total time 126 min)

Knowledge: Students will gain knowledge about the use of
plants as protein sources, their nutritional and functional
properties and the technologies for their processing

Skills: Students will be able to select the correct plant source
and processing strategy based on the final product
nutritional and technological requirements.

Test (5 test questions after each lesson)

1. Tan, M., Nawaz, M. A., & Buckow, R. (2023). Functional
and food application of plant proteins—a review. Food
Reviews International, 39(5), 2428-2456.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2. Baune, M. C, Terjung, N., Tulbek, M. C., & Boukid, F.
(2022). Textured vegetable proteins (TVP): Future foods
standing on their merits as meat alternatives. Future

Foods, 100181.

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)

Co-funded b
- th?e E:ro:eary\' Unlon only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1.4.5. Edible insects

1. Ideation
1.4. Novel Ingredients & Regulations

1.4.5. Edible insects

English

Marcin Kurek
Warsaw University of Life Sciences, Poland

The aim of the course is to provide comprehensive
knowledge about edible insects, their nutritional value,
environmental benefits, and culinary uses. Participants will
learn about different types of edible insects, their role in
various cultures, and how to incorporate them into food
products.

No prerequisites

The topics of the course concern:
1. Understanding Edible Insects
2. Nutritional Benefits and Food Applications of Insect
Proteins

~0.75 h (2 parts, total time 38 min)

Knowledge: Students will understand the cultural
significance, environmental impact, and nutritional value
of edible insects. They'll learn about global insect
consumption practices, safety and ethical considerations
in insect farming, and the ecological benefits compared to
traditional livestock. The course emphasizes the rich
protein and nutrient content of edible insects.

Skills: Participants will acquire skills in safely handling,
preparing, and cooking edible insects, integrating them
into various culinary applications. They'll develop the
ability to critically evaluate and apply knowledge about

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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insects in sustainable food systems, enhancing their

capacity to incorporate insect-based foods into

mainstream diets.

Test (5 test questions after each lesson)

1. Halloran, A,, Flore, R., Vantomme, P., & Roos, N. (Eds.).
(2018). Edible insects in sustainable food systems (Vol.
10, pp. 978-3). Cham: Springer.

2. Sogari, G., Mora, C., & Menozzi, D. (Eds.). (2019). Edible
Insects in the Food Sector: Methods, Current
Applications and Perspectives. Springer Nature.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1.4. Novel ingredients and regulations

1.4.6. Novel polisaccharides and vitamins production

English

Anna Kaminska-Dwodrznicka
Warsaw University of Life Sciences, Poland

The combination of engineering sciences and biotechnology to
produce food ingredients and selected components for the
pharmaceutical and chemical industries. Discussion of process
engineering and biotechnology. Examples of industrial production
of selected biopolymers.

No prerequisites

The topics of the course concern:
1. Biotechnological production of polisaccharides
2. Water-soluble vitamins production
3. Fat-soluble vitamins production

~1.25 h (3 parts, total time 74 min)

Knowledge: Students will gain knowledge about the concepts of
biotechnology, bioengineering and biological material.

Skills: Students will be able to describe the stages of the production
process, using examples of specific biopolymers - polysaccharides
or vitamins.

Test (4 multiple choice questions after each lesson)

1. Raveendran, S., Parameswaran, B., Ummalyma, S. B,
Abraham, A., Mathew, K., Madhavan, A., Rebello, S., &
Pandey, A. 2018: Applications of Microbial Enzymes in Food
Industry. Food technology and biotechnology, 56(1), 16—30

2. FanT, Liu X, ZhaoR., Zhang Y., Liu H., Wang Z., Wang F., Nie
K., Deng LI. 2020: Hydrolysis of food waste by hot water
extraction and subsequent Rhizopus fermentation to fumaric
acid. Journal of Environmental Management, 270,110954

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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3. Chandra P., Enespa, Singh, R., Arora P.K. 2020: Microbial
lipases and their industrial applications: a comprehensive
review. Microb Cell Fact, 19, 169

4. Pavlovic M. 2015. Bioengineering. A Conceptual Approach.
Springer International Publishing A, XXV, 298, p.255.

5. Grumezescu A., Holban A. M. 2018. Biopolymers for Food
Design, Elsavier, vol. 20., 536.

6. Biomedical Engineering Applications. 2015. ML Books
International-IPS, 426.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1.4.7. Bioengineering in food industry

Anna Kaminska-Dworznicka
Warsaw University of Life Sciences, Poland

The combination of engineering sciences and biotechnology
to produce food ingredients and selected components for the
pharmaceutical and chemical industries. Discussion of process
engineering and biotechnology. Examples of industrial
production of selected biopolymers — polysaccharides,
vitamins, proteins.

No prerequisites

The topics of the course concern:

1. Introduction to the biotechnological production
process design, four phases of bioprocess
development, up-stream processing

2. Down-stream processing, biotechnological products
as materials being dried, proteins and enzymes
production examples

~0.75 h (2 parts, total time 46 min)

Knowledge: During the course, students will be introduced to
the concepts of biotechnology, bioengineering and biological
material. The stages of the production process will be
discussed, using examples of specific biopolymers
- polysaccharides, vitamins, enzymes.

Skills: Students will know how to design the bioprocess, they
will be able to choose a wright method for bioproduct drying,
they will be able to give some examples of the biopolymers
production

Test (4 multiple choice questions after each lesson)

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

Co-funded by
the European Union
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1. Raveendran, S., Parameswaran, B., Ummalyma, S. B.,
Abraham, A., Mathew,

2. K, Madhavan, A., Rebello, S., & Pandey, A. 2018:
Applications of Microbial Enzymes in Food Industry. Food
technology and biotechnology, 56(1), 16—30

3. Fan T, Liu X,, Zhao R., Zhang Y., Liu H., Wang Z., Wang F.,
Nie K., Deng LI. 2020: Hydrolysis of food waste by hot water
extraction and subsequent Rhizopus fermentation to
fumaric acid. Journal of Environmental Management,
270,110954

4. Chandra P., Enespa, Singh, R., Arora P.K. 2020: Microbial
lipases and their industrial applications: a comprehensive
review. Microb Cell Fact, 19, 169

5. Pavlovic M. 2015. Bioengineering. A Conceptual Approach.
Springer International Publishing A, XXV, 298, p.255.

6. Grumezescu A., Holban A. M. 2018. Biopolymers for Food
Design, Elsavier, vol. 20., 536.

7. Biomedical Engineering Applications. 2015. ML Books
International-IPS, 426.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1. Ideation

1.4. Novel Ingredients & Regulations

1.4.8. Microorganisms as a source of lipids, proteins and
amino acids

English

lwona Gientka
Warsaw University of Life Sciences, Poland

The aim of the course is to familiarize students with the
possibilities of biotechnological production of lipid, protein
and amino acids with the participation of bacteria and fungj,
biochemical pathways and regulations, conditioning the
overproduction of desired metabolites, technology of their
production, and application.

The student should know the general characteristics of
microorganisms, know the basics of biochemistry and
biotechnological processes.

The topics of the course concern:

Microorganisms as a source of lipids - Part 1
Microorganisms as a source of lipids - Part 2
Microorganisms as a source of proteins - Part 1
Microorganisms as a source of proteins - Part 2
Microorganisms as a source of amino acids - Part 1
6. Microorganisms as a source of amino acids - Part 2

~3.75 h (6 parts, total time 211 min)

Knowledge: student characterizes microorganisms used in
the biotechnological production of lipid, protein and amino
acids, knows the biochemical foundations of their
biosynthesis, knows conditions of microbial cells cultivation
in order to produce the desired metabolite, understand the
mechanisms of regulation of metabolism in order to
overproduce selected amino acids, can list the application
of protein, lipid and amino acids produced by
microorganisms

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Skills: student knows how to carry out the process of
obtaining selected biotechnological products with the use of

microorganisms
Test (5 test questions after each lesson)

1. Glazer A.N., Nikaido H. Microbial Biotechnology:
Fundamentals of Applied Microbiology 2nd ed, 2007,
Cambridge University Press

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)

Co-funded b;
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of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1. Ideation
1.4. Novel Ingredients & Regulations

1.4.9 Novel Food Regulation
English

Silvia Tappi

Alma Mater Studiorum - Universita di Bologna, Italy

The aim of this module is to provide knowledge about the EU
novel regulation.

Basics in food regulations

The topics of the course concern:

1. Part I: The EU Regulation on Novel Food; Categories
of Novel Foods; Procedure for a novel food
authorization

2. Part II: Novel food applications and EFSA risk
assessment; Novel food Case Studies

~1 h (2 parts, total time 54 min)
Knowledge: students gain knowledge about the European
regulation on Novel Foods and procedures for their

authorization
Skills: students acquire confidence with legal aspects of

novel foods
Test (5 test questions after each lesson)

1. Regulation (EU) 2015/2283 of the European Parliament
and of the Council of 25 November 2015 on novel foods

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

Co-funded by
the European Union
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1.4. Novel Ingredients & Regulations

1.4.10 EU Regulation on allergens

English

Silvia Tappi

Alma Mater Studiorum - Universita di Bologna, Italy

The aim of this module is to provide knowledge about
allergens in foods and the EU regulation; rules for labelling
and allergen information for different types of food
businesses.

Basics in food regulations

The topics of the course concern:
1. Part I: Definition of food allergens; Main basis and
concepts of EU Regulation of Food Allergens
2. Part lI: Labeling rules for different types of food;
Allergen information for different types of
businesses; Law enforcement and penalties

~1 h (2 parts, total time 50 min)

Knowledge: students gain knowledge about food allergens
and the relevant European regulation

Skills: students acquire confidence with legal aspects of
allergens and are able to determine how to declare allergens
on food labels or in food businesses.

Test (5 test questions after each lesson)

1. Regulation (EU) No 1169/2011 on the provision of food
information to consumers (FIC Regulation)

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

Co-funded by
the European Union
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1.5. Intellectual property

1. Ideation
1.5. Intellectual property

1.5. Intellectual property

English

Matgorzata Nowacka
Warsaw University of Life Sciences, Poland

The aim of the course is introducing the issue of intellectual
property and industrial property protection. Transfer of
basic knowledge about works, inventions and trademarks
and related copyrights. The concept of industrial property.
Industrial property rights and their limitations.

No prerequisites

The topics of the course concern:

1. Sources of intellectual property rights.
Scope of copyright: personal and property
copyrights.
Period of protection of the work, public domain,
private and public allowed use.
Quoting, Plagiarism

2.The concept of industrial property.
Copyright and license agreements.
Responsibility for copyright infringement.

~1 h (2 parts, total time 57 min)

Knowledge: Student knows and understands the theories
explaining the basic issues related to intellectual property
and industrial property protection.

Skills: Student is able to distinguish materials / products
protected by law.

Test (5 test questions after each lesson)

1. O’Donnell, R. W., O’'Malley, J. J., Huis, R. J., & Halt, G. B.
(2008). Intellectual property in the food technology

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the European Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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industry: Protecting your innovation. Springer Science &
Business Media.
2. WIPO - INTELLECTUAL PROPERTY HANDBOOK

o Runiind 1 Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europea: Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1.6. Market Research

English

Eduardo Cardoso and Marta Coelho
Universidade Catolica Portuguesa, Portugal

Equip participants with essential skills to assess market
opportunities, understand customer needs, and analyse
competition, providing a foundation for strategic decision-
making.

No prerequisites

The topics of the course concern:

. Introduction to Market Research

. Market Research Methods

. Segmentation and Targeting

. Competitive Analysis

. Market Sizing and Growth Projections
. Customer Behaviour and Needs

7. Market Trends and Insights

~4 h (7 parts, total time 246 min)

Knowledge: Participants will gain knowledge of effective
market research methods, segmentation strategies,
competitive analysis, and customer behavior assessment.
Skills: Students will acquire skills to apply these insights in
identifying market opportunities, evaluating growth
potential, and making informed market entry decisions.
Practical examples, such as competitor analysis and
customer surveys, will illustrate the real-world application of
these concepts.

Uk, WN -

Test (5 multiple choice questions after each lesson)

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

Co-funded by
the European Union
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Recommended literature 1. Hague, P., Harrison, M., Cupman, J., & Truman, O.

(2016). Market Research in Practice: An Introduction to
Gaining Greater Market Insight (3rd ed.). Kogan Page.

2. Burns, A. C., & Veeck, A. (2020). Marketing Research
(9th ed.). Pearson.

Co-funded by
the European Union

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2.1. Product Development

2. Prototype
2.1 Product Development

2.1 Product Development

English

Silvia Tappi
Alma Mater Studiorum - Universita di Bologna, Italy

The aim of the course is to increase the knowledge on the
process of New Product Development (NPD). In the course a
definition of new products will be given and the different
steps of the process will be explored.

Various important aspects, such as consumer involvement,
scale up and feasibility will be addressed. Strategies for
improving success of new products will be considered.

Basic Food Science and Technology Concepts

The topics of the course concern:
1. Overview of New Product Development process
2. Steps of New Product Development - part 1
3. Steps of New Product Development - part 2
4. Market trends and Consumer driven product
development
5. Technical Development in the Laboratory to Scale
Up
6. Functional Food Design
Economic Feasibility
8. Reasons for failure and requirements for new
product success

~

~4.75 h (8 parts, total time 284 min)

Knowledge: Students will gain knowledge about the process
of New Product Development

Skills: Students will be able to plan the development of a new
products considering all steps required and aspects to
consider

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the European Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Learning evaluation Test (3 test questions after each lesson)
methods
Recommended literature 1. Brody, A. L., & Lord, J. B. (Eds.). (2007). Developing new

food products for a changing marketplace. CRC Press.

2. Aramouni, F., & Deschenes, K. (2014). Methods for
developing new food products: An Instructional Guide.
DEStech Publications, Inc.

o Runiind 1 Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europea: Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2.2. Food safety and quality

Food safety and quality

English

Matgorzata Nowacka

Warsaw University of Life Sciences, Poland

Veronica MT Lattanzio, Nunzia M Cito

National Research Council of Italy, EU Food Safety Platform,
ltaly

The aim of the course is to familiarize students with the topic
of hazards related to food. Information about GHP (Good
Hygienic Practice) and GMP (Good Manufacturing Practice)
are shortly presented.

No prerequisites

The topics of the course concern:
1. Hazard types in food
2. Good hygiene practises
Good manufacturing practises
3. The EU Food Safety System: context, dynamics and
perspectives for Youths

~1.5 h (3 parts, total time 97 min)

Knowledge: Students will gain knowledge about Good
Hygienic Practice and Good Manufacturing Practice applied
in the food industries.

Skills: Students will be able to evaluate the hazards and
safety aspects of food products.

Test (5 test questions in each lesson)

1. Codex Alimentarius - GENERAL PRINCIPLES OF FOOD
HYGIENE

2. Vanne, L., Karwoski, M., Karppinen, S., & Sjoberg, A. M.
(1996). HACCP-based food quality control and rapid

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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detection methods for microorganisms. Food Control,
7(6), 263-276.

3. Knaflewska, J. (2007). Quality assurance systems in food
industry and health security of food. Acta Scientiarum
Polonorum Technologia Alimentaria, 6(2), 75-84.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
- the Europeary\' Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2.3. Packaging and packaging solutions

2. Prototype
2.3. Packaging and packaging solutions

As listed below

English

various

The aim of this module is to provide a wide knowledge about
packaging and packaging solutions in food industry. Packaging
types will be characterized, with a special focus on bio-based
materials and biopolymers — their production and properties.
Eco-design and sustainability of food packaging will we
discussed, as well as safety of packaging and and the impact
of packaging on shelf life. Two case studies will be provided to
characterize packaging materials made of by-products and
bacterial cellulose.

Basics in food technology.

The topics of the course concern:

2.3.1. Regulation for food contact materials

2.3.2. Safety of the packaging (migration tests)

2.3.3. The sustainability of food packaging

2.3.4. Bio-based materials: functionality and properties

2.3.5. Innovations in food packaging technologies

2.3.6. Production of biopolymers

2.3.7. Case studyl: new types of packaging from by-
products

2.3.8. Case study2: new types of packaging components
— bacterial cellulose

2.3.9. Novel packaging —smart and active packaging

2.3.10. Eco-design of food packaging

2.3.11. Theoretical aspects of packaging dependence

shelf life

20 h

Knowledge: students gain knowledge about the types of
packagings applied in food industry, especially bio-based

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the European Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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materials and biopolymers — their production and properties.
They can characterize sustainability and saftety of food
packaging, as well as the impact of packaging on shelf life.
Know the properties of packaging materials made of by-
products and bacterial cellulose.

Skills: students are able to describe sustainability-oriented
innovations in food packaging systems.

Available in the description of each topic in this module

_ List available in the description of each topic in this module

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
- the Europeary\' Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2. Prototype
2.2. Packaging and packaging solutions

2.3.1. Regulation for food contact materials

English

Matgorzata Nowacka
Warsaw University of Life Sciences, Poland

The aim of the course is to familiarize students with the legal
aspects for food contact materials (FCM) and packaging,
including GMP regulation, documentation required for food
contact materials and packaging, Declarations of compliance
and traceability.

No prerequisites

The topics of the course concern:

1. Materials and articles intended to come into contact
with foods
Legal aspects for FCM
Documentation required for food contact materials
and packaging
Declarations of compliance
Traceability

2. Other regulations for food contact materials.

~1.2 h (2 parts, total time 70 min)

Knowledge: Students will gain knowledge about the most
important regulation for food contact materials.

Skills: Students will be able to evaluate the possible use of the
packaging materials into food contact.

Test (5 test questions after each lesson)

1. Regulation (EC) No 1935/2004 of the European
Parliament and of the Council of 27 October 2004 on
materials and articles intended to come into contact with

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

Co-funded by
the European Union

54



<
=

YOUAREIN

YOUng AgRifood EuropeanINnovators

food and repealing Directives 80/590/EEC and
89/109/EEC
2. Packages and foods. M.R.Baroni, L.Torri, 2012.

Co-funded by
the European Union

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development

of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2.3. Packaging and packaging solutions

2.3.2. Safety of the packaging

English

Matgorzata Nowacka
Warsaw University of Life Sciences, Poland

The aim of the course is to familiar students with the
knowledge connected with hazards which can occur in food
contact materials (FCM), including migration, factors
influencing migration and how the migration test are
measured.

No prerequisites

The topics of the course concern:
1. Hazards from the food contact materials
Migration aspects from FCM
2. Factors influencing migration
Migration testing
3. Safety of food packaging
~1.5 h (3 parts, total time 89 min)

Knowledge: Students will gain knowledge about the hazards
from the food contact materials and how it can be
minimized.

Skills: Students will be able to evaluate the aspects
connected with the safety aspects of the food contact
materials and packaging.

Test (5 test questions after each lesson)

1. Commission Regulation (EU) No 10/2011 of 14 January
2011 on plastic materials and articles intended to come
into contact with food Text with EEA relevance

2. Packages and foods. M.R.Baroni, L.Torri, 2012.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2.3.3. The sustainability of food packaging

2. Prototype
2.3. Packaging and Packaging Solutions

2.3.3. The sustainability of food packaging

English

Silvia Tappi
Alma Mater Studiorum - Universita di Bologna, Italy

The aim of the course is to impart knowledge about the
importance of sustainability in the area of food packaging.
This applies in particular to the protective functions of
packaging during the shelf life of food products. The
interaction between food packaging and food waste is
analysed and the causes, problems and effects of packaging-
related food losses and waste are addressed. Existing and
innovative solutions and strategies to make food packaging
more sustainable are analysed.

Food packaging basis knowledge.

The topics of the course concern:
1. The main functions and roles of food packaging
2. The sustainability of food packaging
3. Increasing the sustainability of food packaging
4. The EU waste framework directive

~2 h (4 parts, total time 120 min)

Knowledge: The course provides an overview of the concept
of sustainability in food packaging. Participants will learn
about the protective functions of packaging in preserving food
during its shelf life and examine the importance of packaging
in reducing food loss and waste.

Skills: Participants will develop analytical skills to evaluate and
design innovative and sustainable food packaging solutions.

Test (5 multiple choice questions after each lesson)

1. Wikstrom F., Verghese K., Auras R., Olsson A., Williams H.,
Wever R., Gronman K., Pettersen M.K., Mgller H., Soukka

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the European Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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R.(2018). Packaging Strategies That Save Food: A Research
Agenda for 2030. Journal of Industrial Ecology, 23 (3), 532-
540. https://doi.org/10.1111/jiec.12769

2. Wohner B., Pauer E., Heinrich V., Tacker M. (2019).
Packaging-Related Food Losses and Waste: An Overview of
Drivers and Issues. Sustainability, 11(1):264.
https://doi.org/10.3390/5u11010264

3. Sustainable Packaging. Subramanian Senthilkannan Muthu
Editor (2021). Springer. https://doi.org/10.1007/978-981-

16-4609-6
Ea et s Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Unlon only and do not necessarily reflect those of the European Union or the Foundation for the Development
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2.3. Packaging and Packaging Solutions

2.3.4. Bio-based materials: functionality and properties

English

Maria Alessia Schouten
Alma Mater Studiorum-Universita di Bologna, Italy

The aim of the course is to provide knowledge about the
current status of bioplastics and new developments in bio-
based and biodegradable materials and their applications in
food packaging. The EU policy framework and regulations on
bio-based, biodegradable and compostable plastics will be
analysed. In addition, a critical analysis will be carried out to
assess both the potential and limitations of these materials,
particularly in terms of their sustainability and their
technological properties and functional attributes in the
context of food packaging.

Food packaging basis knowledge.

The course content will includes the following topics:
1. Main properties and functionality of flexible materials
for food packaging
2. Classification of bioplastics based on origin and
degradability
Bio-based and biodegradable polymers
4. Possible applications and limitations of biopolymers
in food packaging

w

~ 2 h (4 parts total time 119 min)

Knowledge: Participants will acquire a comprehensive
understanding of the different types of bioplastics used for
food packaging and adequate knowledge of their properties
and legal aspects. They will explore the intricate relationship

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Co-funded by
the European Union

between bioplastics and food quality and how these materials
can affect the preservation of the quality and safety of
packaged food.

Skills: Students will gain the critical analytical skills required to
investigate and understand the suitability of bioplastics for
food packaging in order to evaluate their potential for
sustainable packaging solutions.

Test (5 test questions after each lesson)

1. Bio-based Materials for food packaging. Shakeel Ahmed
Ed., Springer., 2018.

2. Shaikh S., Yagoob M., Aggarwal P. (2021). An overview of
biodegradable packaging in food industry. Current
Research in Food Science. 503-520.
(https://doi.org/10.1016/j.crfs.2021.07.005)

3. Jayakumar A, Radoor S., Siengchin S., Shin G.H., Kim J.T.
(2023). Recent progress of bioplastics in their properties,
standards, certifications and regulations: A review.
Science of the Total Environment. 878.
http://dx.doi.org/10.1016/j.scitotenv.2023.163156

4. Shlush E., Davidovich-Pinhas M. (2022). Bioplastics for
food packaging. Trends in Food Science & Technology 125,
66—80. https://doi.org/10.1016/].tifs.2022.04.026

5. EU policy framework on biobased, biodegradable and
compostable plastics. COM(2022) 682 final. Brussels,
30.11.2022.

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2.3.5. Innovations in food packaging technologies

2. Prototype
2.3. Packaging and Packaging Solutions

2.3.5. Innovations in food packaging technologies

English

Urszula Tylewicz
Alma Mater Studiorum-Universita di Bologna, Italy

The aim of the course is to acquire knowledge about different
innovative solutions in food packaging technologies (e.g.
modified atmosphere packaging-MAP, active packaging,
edible coating e.t.c.).

No prerequisites.

The topics of the course concern:
1. Modified atmosphere packaging-MAP
2. Active packaging
3. Intelligent packaging
4. Edible coating

~2 h (4 parts, total time 113 min)

Students will gain knowledge about the possible innovative
solutions in food packaging.

Students will gain skills necessary for the right choice of the
packaging solution for different food products.

Test (5 test questions after each lesson)

1. Innovations in Food Packaging (Second Edition), Academic
Press, 2014, Edited by Jung H. Han.

2. Releasing Systems in Active Food Packaging: Preparation
and Applications. (2022). Svizzera: Springer International
Publishing.

3. Embuscado, M. E. (2009). Edible Films and Coatings for
Food Applications. Paesi Bassi: Springer New York.

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the European Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2.3.6. Production of biopolymers

English

Sabina Galus

Warsaw University of Life Sciences, Poland

The aim of the course is to acquire knowledge about
biopolymers used in food production, including their
production from plant, animal and microbiological sources,
their modifications and the roles in the final products.

No prerequisites

The topics of the course concern:

1. Characteristics of biopolymers

2. Production of biopolymers from plant, animal and
microbiological sources

3. Modifications of biopolymers to add new or improved
functional properties

4. The importance and use of biopolymers in food
technology and food packaging materials

~2.5 h (4 parts, total time 141 minutes)

Knowledge: Students will gain knowledge about the
applications of biopolymers in food production, their
production (including plant, animal and microbial sources),
and modifications.

Skills: Students will be able to distinguish biopolymers from
different sources and their application in food technology
and packaging materials

Test (5 multiple choice questions after each lesson)

1. Nadda, A. K, Sharma, S., & Bhat, R. (Eds.). (2022).
Biopolymers: Recent Updates, Challenges and
Opportunities. Springer Nature.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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(Valorization of food waste into packaging and edible coating)

2. Prototype

2.3. Packaging and Packaging Solutions

2.3.7. Case study 1 - New types of packaging from by-
products (Valorization of food waste into packaging and
edible coating

English

Sabina Galus
Warsaw University of Life Sciences, Poland

The aim of the course is to give examples of a new type of
packaging produced from by-products as a way to valorize
food waste into packaging or edible coating as
environmentally friendly materials.

No prerequisites

The topics of the course concern:
1. Valorization of food processing wastes and by-
products for bioplastic production
2. Sustainable packaging
Edible coatings
4. Application of waste-based packaging or coating to
food products

~2.5 h (4 parts, total time 147 min)

Knowledge: Participants gain knowledge about the
valorization of food waste into packaging or edible coating as
environmentally friendly materials, that can be designed for
food application.

Skills: Students will be able to distinguish bio-based
packaging materials and edible coatings from food waste.

w

Test (5 multiple choice questions after each lesson)

1. Jogi K., Bhat R. (2020). Valorization of food processing
wastes and by-products for bioplastic production.
Sustainable Chemistry and Pharmacy, 18, 100326

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
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2. Merino, D., Quilez-Molina, A. ., Perotto, G., Bassani, A.,
Spigno, G., & Athanassiou, A. (2022). A second life for fruit
and vegetable waste: a review on bioplastic films and
coatings for potential food protection applications. Green
Chemistry, 24(12), 4703-4727.

3. Mikus, M., & Galus, S. (2022). Biopolymers from
Agriculture Waste and By-Products. In A. K. Nadda, S.
Sharma, & R. Bhat (Eds.), Biopolymers: Recent Updates,
Challenges and Opportunities (pp. 111-128). Cham:
Springer International Publishing.

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2.3.8. Case study 2 - New types of packaging components —
bacterial cellulose

English

Lidia Stasiak-Rézanska

Warsaw University of Life Sciences, Poland

The aim of the course is presentation of general
characteristics of bacterial cellulose, different methods of
obtaining this biopolymer and possibilities of its industrial
application as a packaging material and more over.

No prerequisites

The topics of the course concern:
1. Properties of bacterial cellulose
Methods of obtaining bacterial cellulose
Application of bacterial cellulose in industry and
medicine

~1 h (1 part, total time 54 min)

Knowledge: Participants will gain general knowledge about
acetic acid bacteria and their use in obtaining bacterial
cellulose, become familiar with the chemical structure and
basic properties of this biopolymer.

Skills: Students will be able to indicate the applications of
bacterial cellulose in industry and medicine, giving specific
examples.

Test (5 test questions after each lesson)

1. Bacterial Nanocellulose from Biotechnology to Bio-
Economy, Editrd by Miguel Gama, Fernando Dourado,
Stanistaw Bielecki, Elsevier, Amsterdam, Netherlands,
2023.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2.3.9. Novel packaging - smart and active packaging

English

Sabina Galus
Warsaw University of Life Sciences, Poland

The aim of the course is to familiarize with novel packaging
such as active and smart (intelligent) packaging, its role in
food technology, legal aspects and the new types of
packaging as environmentally friendly materials.

No prerequisites

The topics of the course concern:
1. Introduction to the topic and legal aspects
2. Active packaging
3. Smart packaging
4. New types of novel packaging as environmentally
friendly materials

~1.5 h (4 parts, total time 86 minutes)

Knowledge: Participants gain knowledge about active and
intelligent packaging, their role in food technology, legal
aspects and the new types of packaging as environmentally
friendly materials.

Skills: Students will be able to distinguish and evaluate active
and intelligent packaging for food applications.

Test (5 multiple choice questions after each lesson)

1. Soltani Firouz, M., Mohi-Alden, K., & Omid, M. (2021). A
critical review on intelligent and active packaging in the
food industry: Research and development. Food Research
International, 141, 110113.

2. Ahmed, M. W., Haque, M. A., Mohibbullah, M., Khan, M.
S. 1., Islam, M. A., Mondal, M. H. T., & Ahmmed, R. (2022).

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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A review on active packaging for quality and safety of
foods: Current trends, applications, prospects and
challenges. Food Packaging and Shelf Life, 33, 100913.

3. Kalpana, S., Priyadarshini, S. R., Maria Leena, M., Moses, J.
A., & Anandharamakrishnan, C. (2019). Intelligent
packaging: Trends and applications in food systems.
Trends in Food Science & Technology, 93, 145-157.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europeary\' Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2.3.10. Ecodesign of food packaging

English

Sabina Galus
Warsaw University of Life Sciences, Poland

The aim of the course is to familiarize with ecodesign of food
packaging as a key tool used to reduce the waste of raw
materials, which focuses on environmental aspects during
product concept development and planning

No prerequisites

The topics of the course concern:
1. Design for sustainable materials sourcing
2. Design for effective production and distribution of
packaging
3. Design for the safe and longest use of the packaging
4. Design for the collection and recovery of materials

~2 h (4 parts, total time 125 minutes)

Knowledge: Participants gain knowledge about how to
design packaging in a way that ensures further sustainable
and economically justified waste management

Skills: Students will be able to design packaging for food
applications regarding material sourcing, effective
production and recovery of materials.

Test (5 multiple choice questions after each lesson)

1. Varzinskas V., Markevicitte Z., Kazulyteé I., Grigolaité V.,
Daugélaité V. 2020. Eco-design Methods and Tools: An
Overview and Applicability to Packaging. Journal of
Environmental Research, Engineering and Management,
76(4), 32-45

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2. Schmidt Rivera X.C., Leadley C., Potter L., Azapagic A.
2019. Aiding the Design of Innovative and Sustainable
Food Packaging: Integrating Techno-Environmental and
Circular Economy Criteria. Energy Procedia, 161, 190-197

3. Barbi S., Macavei L.I., Caligiani A., Maistrello L., Montorsi
M. 2021. From Food Processing Leftovers to Bioplastic: A
Design of Experiments Approach in a Circular Economy
Perspective. Waste and Biomass Valorization, 12, 5121—

5130.
Ea et s Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
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2.3.11. Theoretical aspects of packaging dependent shelf-
life
English

Silvia Tappi

Alma Mater Studiorum - Universita di Bologna, Italy

The aim of the course is to give the basic concepts of
packaging dependent shelf-life, that are useful for the
evaluation of existing or the development of new food
products.

Matching the packaging to the desired shelf-life is necessary
for quality assurance; food processors are required by law to
ensure that the shelf-life information on their packaging is
correct.

No prerequisites

The topics of the course concern:
1. Shelf life of foods
2. Shelf-life studies
3. Package dependent versus product dependent
degradative phenomena
4. Package factors affecting the shelf-life

~2 h (4 parts, total time 124 min)

Knowledge: Students acquire knowledge of the theoretical
aspects of the packaging dependent shelf-life.

Skills: Students will be able to optimize the packaging solution
in relation to a specific product shelf-life objective.

Test (5 test questions after each lesson)

1. Food shelf-life models. Piergiovanni, L., Limbo, S. In:
Sustainable Food Supply Chains: Planning, Design, and

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Control through Interdisciplinary Methodologies, 2019,
pp. 49-60, Book Chapter

2. Biodegradable polymers for food packaging: a review.
Siracusa, V., Rocculi, P., Romani, S., Rosa, M.D. Trends in
Food Science and Technology, 2008, 19(12), pp. 634—
643

3. Shelf life of Packaged Food Products. In: Food Packaging
Science and Technology, D. S. Lee, K. L. Yam, L.
Piergiovanni, CRC Press, 2008, pp. 479-540

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Nutritional value

English

Matgorzata Nowacka
Warsaw University of Life Sciences, Poland

The aim of the course is familiar with the food compositions
such as carbohydrates, proteins, lipids, vitamins and
minerals.

No prerequisites

The topics of the course concern:
1. Introduction
Food composition — carbohydrates
2. Food composition — proteins
3. Food composition — lipids
4. Food composition - vitamins, minerals

~2.25 h (4 parts, total time 139 min)

Knowledge: Students will gain knowledge about food
compositions (carbohydrates; proteins; lipids; vitamins,
minerals).

Skills: Students will be able to evaluate the quality of food
products.

Test (5 test questions after each lesson)

1. Handbook of Food Chemistry, EditorsPeter Chi Keung
Cheung, Bhavbhuti M. Mehta,
https://doi.org/10.1007/978-3-642-36605-5

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2.5. Sensory evaluation

English
Aleksandra Jedlinska
Warsaw University of Life Sciences, Poland
The aim of this module is to provide knowledge about
different sensory analysis methods and subjective and
objective factors affecting sensory analysis.
Basics in food technology
The topics of the course concern:
1. Comparison of consumer analysis with sensory
analysis,
2. Types of sensory analyzes methods,
3. Selection of a method to the
technological/production problem
4. Subjective and objective factors affecting sensory

analysis
~2 h (4 parts, total time 105 min)
Knowledge: students gain knowledge about sensory

evaluation
Skills: students are able to correctly choose the sensory

analysis method
Test (5 questions after each lesson)

1. Meilgaard, M.C., Civille, G.V. & Carr, B.T. (2007) Sensory
Evaluation Techniques, Fourth Edition.

2. Kemp, S.E., Hollowood, T. & Hort, J. (2009) Sensory
Evaluation: A Practical Handbook.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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3.1. Business Sustainability

English

Eduardo Cardoso

Universidade Catodlica Portuguesa, Portugal

Empower food entrepreneurs with practical knowledge and
skills to integrate sustainability into their businesses for long-
term success and positive environmental and social impact.

No prerequisites

The topics of the course concern:

1. Introduction to Business Sustainability
Sustainability Metrics and Reporting
Sustainable Supply Chain Management
Circular Economy and Resource Efficiency
Sustainability in Marketing and Branding
. Sustainable Product Development and Innovation
7. Sustainable Finance and Investment

~6 h (7 parts, total time 336 min)

Knowledge: Participants will gain in-depth knowledge of
sustainability metrics, circular economy principles, and
ethical sourcing, enabling them to make informed decisions.
Skills: Participants will develop practical skills in sustainability
reporting, marketing, and finance, exemplified by analyzing
real-life cases like Too Good To Go's food waste reduction
and Oatly's sustainable branding and be able to apply these
insights to develop innovative, eco-friendly products and
implement sustainable practices in their food businesses.

SRR

Test (5 multiple choice questions after each lesson)

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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1. Naeem, S., Lipton, S., & Huysen, T. v. (2021). Sustainable
Food Production - An Earth Institute Sustainability Primer.
Columbia University Press.

2. Fischer, M., Foord, D., Frece, J., Hillebrand, K., Kissling-
N&f, I., Meili, R., Stucki, T. (2023). Sustainable Business -
Managing the Challenges of the 21st Century. Springer.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
- the Europeary\' Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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3.2. Value Proposition

English

Eduardo Cardoso

Universidade Catélica Portuguesa, Portugal

Provide participants with the expertise to craft compelling
value propositions that address customer needs,
differentiate the business, and drive growth.

No prerequisites

The topics of the course concern:

. Understanding the Value Proposition

. Crafting a Compelling Value Proposition

. Value Proposition Tools and Frameworks

. Differentiation and Competitive Advantage

. Communicating the Value Proposition

. Testing and Validating the Value Proposition
7. Sustaining and Adapting Value Over Time

~3.25 h (7 parts, total time 192 min)

Knowledge: Participants will gain in-depth knowledge of
customer-centric value proposition development by learning
to define customer problems, formulate customer-centered
solutions, analyze pains, assess gains, and integrate market
research insights.

Skills: Participants will develop practical skills in creating
distinct Value Propositions, using a series of provided tools
and frameworks, rigorously test and validate them with
target audiences, and effectively communicating them.

U WN

Test (5 multiple choice questions after each lesson)

1. Osterwalder, A., Pigneur, Y., Bernarda, G., & Smith, A.
(2014). Value Proposition Design: How to Create Products
and Services Customers Want. Wiley.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2. Torres, T. (2021). Continuous Discovery Habits: Discover
Products that Create Customer Value and Business Value.
Product Talk.

o Runiind 1 Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europea: Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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3.3. Business Models

English

Eduardo Cardoso

Universidade Catélica Portuguesa

The aim of the course is to provide learners with an holistic
perspective of what is a Business Model, how it is designed,
and why it is a fundamental tool for entrepreneurs.

No prerequisites.

The topics of the course concern:

1. Introduction to Business Models
Business Model Templates
Value Proposition and Customer Segmentation
Consumer Engagement and Customer Relationships
Channels and Distribution Models
Revenue Streams and Pricing Strategies

7. Case Study (Part 1)
~3 h (7 parts)
By the end of this course, learners will have gained a
compreehnsive understandment of what is a Business
Model, and its role on the design and plannification of food
businesses.
They will be able to design themselves a Business Model,
using the most common template, the Business Model
Canvas.

o vk W

Test (5 multiple choice questions after each lesson)

1. Osterwalder, A., & Pigneur, Y. (2010). Business Model
Generation. John Wiley & Sons.

2. Wirtz, B. W. (2020). Business Model Management: Design
- Process - Instruments (2nd ed.). Springer.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

78



Y
e
YOUAREIN

YOUng AgRifood European INnovators

é 3.4. Marketing Strategy

YOUAREIN

YOUng AgRifocd Eurcpean INnovatons

3. Business Plan
3.4. Marketing Strategy

English

Eduardo Cardoso and Cristina Silva
Universidade Catolica Portuguesa, Portugal

Equip entrepreneurs with practical knowledge and skills to
develop a comprehensive Marketing Plan that aligns with
their unique Value Proposition and Business Model.

No prerequisites.

The topics of the course concern:

1. Market Positioning and Differentiation Strategies
Effective Marketing Communication
Digital Marketing Strategies and Optimization
Content Marketing and Brand Storytelling
Customer Relationship Management
Marketing Metrics and Key Performance Indicators
Marketing Plan Development (Part 1)
8. Marketing Plan Development (Part 2)

~3 h (8 parts, total time 196 min)

Participants will learn how to define their market positioning,
craft a consistent communication strategy, implement digital
marketing effectively, create engaging content, manage
customer relationships, and use data-driven insights to make
informed marketing decisions.

They will develop a comprehensive marketing plan,
integrating the marketing mix (4Ps) to drive product
development, pricing, distribution, and promotion

strategies.

NouswDN

Test (5 multiple choice questions after each lesson)

1. Alsem, K. J. (2023). Strategic Marketing Planning: A Step-
by-Step Approach (2nd ed.). Routledge.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
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2. Palmatier, R, & Sridhar, S. (2021). Marketing Strategy:
Based on First Principles and Data Analytics (2nd ed.). Red
Globe Press.

o Runiind 1 Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europea: Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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3.5. Feasibility and Viability

English

Eduardo Cardoso
Universidade Catélica Portuguesa, Portugal

Provide participants with practical skills and knowledge to
conduct feasibility and viability analysis for their food
business ventures using a dedicated Excel tool.

No prerequisites.

The topics of the course concern:
1. Introduction to Feasibility and Viability Analysis
Cost of Goods Sold (COGS)
Sales and Growth Projections
Investment Costs and Capital Expenditure
Projections
Operational Cost Structure
Feasibility Analysis Tool (Part 1)
Feasibility Analysis Tool (Part 2)
8. Analysing Predictive Balance Sheets and KPls

~4.5 h (7 parts, total time 271 min)

Participants will acquire expertise in analyzing and projecting
critical financial components, encompassing Cost of Goods
Sold (COGS), HR costs, investment expenditures, and supply
and external services.

They will utilize the financial projection tool to create
predictive balance sheets and key performance indicators
(KPIs) such as ROl and profitability.

Test (5 multiple choice questions after each lesson)

Hwn

N o u

1. Albright, S. C., & Winston, W. L. (2016). Business
Analytics: Data Analysis & Decision Making. Cengage
Learning.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
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3.6. Business Plan Development

English

Eduardo Cardoso
Universidade Catodlica Portuguesa, Portugal

Guide participants in developing a comprehensive business
plan by consolidating concepts from previous modules,
integrating practical examples, and preparing them to
effectively present their entrepreneurial vision.

No prerequisites.

The topics of the course concern:

Introduction to Business Plans

Structuring Your Business Plan

Incorporating Value Proposition and Market Analysis
Financial Projections and Feasibility Analysis
Marketing and Strategy Integration

Sustainability and Ethical Considerations

Risk Assessment and Mitigation Strategies

8. Presenting and Pitching Your Business Plan

~3 h (8 parts, total time 175 min)

N~ wN e

Participants will gain a deep understanding of business plan
structure and content, mastering how to integrate their
unique value proposition, market analysis, and financial
projections.

They'll acquire the skills to effectively weave marketing and
sustainability considerations into the plan, assess risks, and
create mitigation strategies.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Moreover, they'll develop the capability to present their
business plan confidently, making a persuasive case to
stakeholders, investors, or potential partners.

Test (5 multiple choice questions after each lesson)

1. McKeever, M. P. (2019). How to Write a Business Plan
(14th ed.). Nolo.

2. Klaff, 0. (2011). Pitch Anything: An Innovative Method for
Presenting, Persuading, and Winning the Deal. McGraw-
Hill.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4. Scale up
4.1. Process engineering

As listed below

English

various

The aim of this module is to provide knowledge about
selected aspects of food engineering and familiarize with
nanotechnology, lactic acid fermentation, drying operations,
membrane technologies and plant-based food production.

Basics in food technology.

The topics of the course concern:
4.1.1. Process engineering - introduction
4.1.2. Lactic acid fermentation
4.1.3. Drying processing
4.1.4. Membrane technologies
4.1.5. Plant-based food production
4.1.6. Nanotechnology

9h

Knowledge: students gain knowledge about lactic acid
fermentation,  nanotechnology, drying, membrane
technologies and plant-based food production.

Skills: students are able to describe the processing of food
by lactic acid fermentation, dehydration, membrane
techniques

Available in the description of each topic in this module

List available in the description of each topic in this module

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4.1. Process Engineering

4.1.1. Process engineering - introduction

English

Ewa Jakubczyk

Warsaw University of Life Sciences, Poland

The course aims to provide knowledge about a general
theoretical overview and principles of unit operations and
processes used in food engineering.

No prerequisites

The topics of the course concern:
1. Unit operation in process engineering
Batch and continuous processes
Classification of process in food engineering
2. Short description of thermal, mechanical and
diffusion processes

~1.25 h (2 parts, total time 75 min)

Knowledge: Students will gain knowledge about basic unit
operation and processes applied in food engineering

Skills: Students will be able to assess the possibilities of using
different process for food production

Test (5 test questions after each lesson)

1. Singh, R.P. & Heldman, D.R. (2014). Introduction to food
engineering (Fifth Edition). San Diego. Academic Press
Inc.,

2. Toledo R.T. (2007): Fundamentals of Food Process
Engineering. New York, Springer.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4. Scale up
4.1. Process engineering

4.1.2. Lactic fermentation

English

Emilia Janiszewska-Turak
Warsaw University of Life Sciences, Poland

The course aims to explore lactic acid fermentation and its
practical applications.

No prerequisites

The topics of the course concern:
1. Lactic acid bacteria
2. lactic acid fermentation - process description
3. Changes of active substances
4. Products description

~2,75 h (4 parts, total time 167 min)

Knowledge: students have knowledge about lactic acid
bacteria growth and its types, know how the process of lactic
acid fermentation occurred with different types of bacteria,
and know the influence of fermentation on the active
substances present in vegetables, such as pigments.

Skills: Students can select appropriate Lactic acid bacteria for
fermentation and know how to avoid spoilage of fermented
products.

Test (5 test questions after each lesson)

1. Paramithiotis, S. (Ed.). (2017). Lactic acid fermentation of
fruits and vegetables. CRC press.

2. Knez, E., Kadac-Czapska, K., & Grembecka, M. (2023). Effect
of Fermentation on the Nutritional Quality of the Selected
Vegetables and Legumes and Their Health Effects. Life,
13(3), 655.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4. Scale up
4.1. Process engineering

4.1.3. Drying
English

Katarzyna Samborska
Warsaw University of Life Sciences, Poland

The aim of the course is to provide knowledge about the role
of drying in food processing, its impact on the environment,
methods of drying, methods to save energy during drying
and ways to acquire high-quality of dried products.

Basics in food technology and preservation

The topics of the course concern:

1. The role and aims of drying in food processing (drying
as a method of preservation and creation of food
properties, examples of dried food)

2. The impact of drying on the environment (energy
consumption during drying — reasons and examples)

3. Classification of drying methods and drying kinetics
(drying rate and the impact of process parameters)

4. Classic drying methods

5. Current methods of save energy and acquire high-
quality of dried products (pre-treatments, hybrid
drying, novel methods) part |

6. Current methods of save energy and acquire high-
quality of dried products (pre-treatments, hybrid
drying, novel methods) part Il

~5.25 h (6 parts, total 312 min)

Knowledge: students have knowledge about the aims of
drying in food industry and its significance. They know what
is the impact of drying on environment, can explain why
drying is a high-energy demanding operation. Can classify
and describe classic drying methods, and explain which
drying parameters affect the drying rate and how. Can

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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describe the current methods how the energy can be saved
during drying, can describe modern drying methods and
their impact on food quality.

Skills: can select the drying method for a particular type of
product, can present the convective drying experimental
data in drying curve graph, calculate energy efficiency of
drying process

Test (5 test questions after each lesson)

1. Sablani, S.S., & Rahman, S. (2008). Fundamentals of
food dehydration. In Food drying: Science and
technology (pp. 1-42). DEStech Publications, Inc.,
Pennsylvania, USA.

2. Samborska, K., Poozesh, S., Baranska, A., Sobulska, M.,
Jedlinska, A., Arpagaus, C., ... & Jafari, S. M. (2022).
Innovations in spray drying process for food and pharma
industries. Journal of Food Engineering, 321, 110960.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4. Scale up
4.1. Process engineering

4.1.4. Membrane technologies

English

Katarzyna Samborska

Warsaw University of Life Sciences, Poland

The aim of the course is to provide knowledge about
membrane technologies applied in food processing, its aims,
classifications and principles, impact on the environment (in
comparision to conventional methods of separation).

Basics in food technology and preservation

The topics of the course concern:
1. The aims and mechanisms of membrane techniques
2. Characterization of types of membranes and
modules
3. Pressure driven membrane techniques
4. Alternative membrane technigues

~ 1.5 h (4 parts, total time 84 min)

Knowledge: students have knowledge about the aims of the
applications of membrane techniques in the food industry.
They can characterize types of membranes and modules. Can
list and describe pressure driven techniques, as well as
alternative methods.

Skills: can select the membrane technology for a particular
application, can present the methods used for the description
of membrane selectivity and productivity.

Test (5 test questions after each lesson)

1. Malik, A. A., Kour, H., Bhat, A, Kaul, R. K., Khan, S., &
Khan, S. U. (2013). Commercial utilization of membranes
in food industry. International Journal of Food Nutrition
and Safety, 3(147-170).

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2. Lipnizki, F. (2010). Cross-flow membrane applications in
the food industry. Membrane Technology: Volume 3:
Membranes for Food Applications, 3, 1-24.

o Runiind 1 Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europea: Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4. Scale up
4.1. Process engineering

4.1.5. Plant based food production
English

Anna Kaminska-Dwdrznicka
Warsaw University of Life Sciences, Poland

This course aims to give the students the general overview of
basics of plant based food technology. It provides the
knowledge about the basic processing and preservation
methods of plant based food (hydromechanical and
heat/mass transfer based processes). Second parts will give
an overview of plant based ice cream production.

No prerequisites

The topics of the course concern:

1. The influence of food processing on the plant food
quality. Hydromechanical and heat/mass transfer
based processes and their influence on plant food
quality. Impact of plant food processing on
nutrients.

2. Plant based ice cream definition, components,
structure and technology.

~1 h (2 parts, total time 54 min)

Knowledge: Students will gain knowledge about plant-based
food technology - basic processing and preservation
methods of fruits, vegetables, grains and fat-rich raw
materials. Second parts will give an overview of plant-based
ice-cream production.

Skills: student will know how to choose a proper processing
method for plan material, they will be able to predict how
the processes could influence the plant nutrient and how to
prepare high quality of the plant based product

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Test (4 multiple choice questions after each lesson)

1. Dauthy, M. E. (1995). Fruit and vegetable processing.
FAO.

2. Owens, G. (Ed.). (2001). Cereals processing technology.
CRC Press.

3. Bockisch, M. (Ed.). (2015). Fats and Oils Handbook
(Nahrungsfette und Ole). Elsevier.

4. Szajdek, A., & Borowska, E. J. (2008). Bioactive
compounds and health-promoting properties of berry
fruits: a review. Plant Foods for Human Nutrition, 63(4),
147-156.

5. Mir, N. A, Riar, C. S., & Singh, S. (2018). Nutritional
constituents of pseudo cereals and their potential use in
food systems: A review. Trends in Food Science &
Technology, 75, 170-180.

6. Hashempour-Baltork, F., Torbati, M., Azadmard-Damirchi,
S., & Savage, G. P. (2016). Vegetable oil blending: A
review of physicochemical, nutritional and health effects.
Trends in Food Science & Technology, 57, 52-58.

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4.1.6. Process engineering- introduction

4. Scale-up
4.1. Process Engineering

4.1.6. Nanotechnology

English

Ewa Jakubczyk
Warsaw University of Life Sciences, Poland

The course aims to provide knowledge about a principles
and methods applied in food nanotechnology

No prerequisites

The topics of the course concern:
1. Definition of nanotechnology
Methods of nanoparticles creation
2. Application of nanotechnology in food
production

~1 h (2 parts, total time 67 min)

Knowledge: Students will gain knowledge about
nanotechnology and their application in food production.
Skills: Students will be able to assess the possibilities of
using different nanotechnologies for food production
and control.

Test (5 test questions after each lesson)

1. Xiaojia H., Huey-Min H. (2016). Nanotechnology in food
science: Functionality, applicability, and safety
assessment. Journal of Food and Drug Analysis, 24,
671-681

2. McClements D.J. (2022): Food Nanotechnology, De
Gruyter

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the European Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4. Scale up
4.2. Quality control and food safety

4.2. Quality control and food safety
English

Matgorzata Nowacka
Warsaw University of Life Sciences, Poland

The aim of the course is to familiarize students with risk
assessment, prevent food hazards instead of detecting
problems in the finished product, and maximize control
during manufacturing to increase the chances that each and
every product is safe, wholesome, and of high quality.
Information about the HACCP (Hazard Analysis Critical
Control Point) system, and quality management systems
according to such as BRC, IFS, and ISO 22000 standards are
shortly presented

Prototype
2.2. Food safety and quality

The topics of the course concern:
1. Introduction
HACCP (Hazard Analysis Critical Control Point)
system
2. Quality management systems
~1 h (2 parts, total time 65 min)
Knowledge: Students will gain knowledge HACCP system and
quality management systems.
Skills: Students will be able to evaluate prevention of food
hazards with the use of quality control systems.

Test (5 test questions after each lesson)

1. Codex Alimentarius - GENERAL PRINCIPLES OF FOOD
HYGIENE

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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2. Ehiri, J. E., Morris, G. P., & McEwen, J. (1995).
Implementation of HACCP in food businesses: the way
ahead. Food Control, 6(6), 341-345.

o Runiind 1 Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europea: Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4. Scale up
4.3. Production sustainability

As listed below

English

various

The aim of this module is to provide knowledge about
sustainable approaches in food production, with a focus on
valorization of by-products, waste management and circular
solutions for food design. Life cycle assessment will be also
presented as a systematic analysis of the potential
environmental impacts of products during their entire life
cycles.

Basics in food technology

The topics of the course concern:
4.3.1. Life cycle assessment
4.3.2. By-products valorization (animal)
4.3.3. By-products valorization (plant)
4.3.4. Circular design for food
4.3.5. Waste management

12 h

Knowledge: students gain knowledge about sustainability in in
food production, with a focus on valorization of by-products,
waste management and circular solutions for food design.
Skills: students are able to assess the effects of products on
the environment over the entire life period.

Available in the description of each topic in this module

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.

Co-funded by
the European Union
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Recommended literature List available in the description of each topic in this module

o Runiind 1 Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europea: Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4. Scale Up
4.3.Production Sustainability

4.3.1. Life cycle assessment

English

Urszula Tylewicz
Alma Mater Studiorum-Universita di Bologna, Italy

The course aims to provide the basic knowledge for assessing
the environmental sustainability of materials, products and
production processes through the analysis of the life cycle LCA
(Life Cycle Assessment). The basis is provided for the use of
the LCA tool to support research and development activities,
with the possibility of simulating different technological
scenarios on the trend of energy consumption relating to the
materials, products and processes used.

No prerequisites

The topics of the course concern:

1. Structure of the LCA analysis: general definitions.

2. Definition of the aims and objectives, introduction to
the analysis of inventory, information gathering, data
processing.

3. Impact analysis - general aspects and definitions -
normalization of results and interpretation of the
results and improvement.

4. Characteristics of the software used for the LCA
analysis

2 h (4 parts for total 118 min)

Knowledge: Students will gain knowledge how to assess the
environmental sustainability of materials, products and
production processes.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Skills: Students will get a basic skill for the use of the LCA
approach for the evaluation of the environmental
sustainability.

Test (5 test questions after each lesson)

1. O.Jolliet, M. Saadé-Sbeih, S. Shaked, A. Jolliet, P. Crettaz -
Environmental Life Cycle Assessment - CRC Press, 2016

2. Michael Z. Hauschild, Ralph K. Rosenbaum, Stig Irving
Olsen. Life Cycle Assessment: Theory and Practice.
Germania: Springer International Publishing, 2017.

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Uriiari only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4. Scale-up
4.3. Production Sustainability

4.3.2. By-products valorisation (animal)

English

Ana Cristina De Aguiar, Junior Bernardo Molina and Urszula
Tylewicz

Alma Mater Studiorum-Universita di Bologna, Italy

The aim of the course is to provide a general understanding of
animal by-products and an overview of innovative utilization
techniques. In addition, the course explores potential
applications of bioactive compounds from animal by-products
in various sectors, focusing on a holistic approach to
optimizing resources and reducing environmental impact.

Basics in agronomical, environmental or food sciences and
related fields.

The topics of the course concern:

1. Overview of animal by-products

2. Valorisation strategies for animal by-product

3. Innovative technologies for valuable compound
extraction

4. Biotechnologies for animal by-product valorisation

5. Potential application of bioactive compounds from
animal by-products

6. Case studies and practical applications

~ 3 h (6 parts total time 187 min)

Knowledge: students gain knowledge about animal by-
products, effective strategies for valorisation, and challenges
related to the use and industrial application of animal by-
products.

Skills:  proficiency in assessing innovative valorisation
techniques for animal by-product utilization. Critical thinking
for evaluating potential applications of bioactive

compounds.
Ea et s Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the Europear): Unlon only and do not necessarily reflect those of the European Union or the Foundation for the Development
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Test (5 test questions after each lesson)

1. Aspevik, T., Oterhals, A., Rgnning, S. B., Altintzoglou, T.,
Wubshet, S. G., Gildberg, A., ... & Lindberg, D. (2018).
Valorization of proteins from co-and by-products from the
fish and meat industry. Chemistry and chemical
technologies in waste valorization, 123-150.

2. Bhat, R. (Ed.). (2021). Valorization of Agri-Food Wastes
and By-Products: Recent Trends, Innovations and
Sustainability Challenges.

3. De Aguiar Saldanha Pinheiro, A. C., Marti-Quijal, F. J.,
Barba, F. J., Tappi, S., & Rocculi, P. (2021). Innovative non-
thermal technologies for recovery and valorization of
value-added products from crustacean processing by-
products—An opportunity for a circular economy
approach. Foods, 10(9), 2030.

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4.3.3. By-products valorisation (plant)

4. Scale Up
4.3.Production Sustaiinability

4.3.3. By-products valorisation (plant)

English

Urszula Tylewicz
Alma Mater Studiorum-Universita di Bologna, Italy

The aim of the course is to increase the awareness of the
quantity of vegetable waste that are generated during
different steps of food supply chain and how to mange them.
The course will focus on the valorisation of plant by-products,
that can be done by the extraction of functional/bioactive
compounds. Moreover, the stabilization of the obtained
extract and compounds and their utilization will be
reviewed.

No prerequisites

The topics of the course concern:

Problematics of Vegetable Waste and By-products
Innovative (green) extraction methods
Biotechnologies for plant by-products valorization
Stabilization of the extracted compounds
Utilization of extracted compounds
Commercialized Applications

ok wn e

~ 3 h (6 parts total time 189 min)

Knowledge: Students will gain knowledge about new
possibilities of plant by-product valorisation.

Skills: Students will be able to select the best extraction
method for target compounds.

Test (5 test questions after each lesson)

1. Food Waste to Valuable Resources - Applications and
Management, Ed. Rajesh Banu, Gopalakrishnan Kumar,

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
the European Union only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Gunasekaran M., Kavitha S. Academic press Elsevier,
(2020).

2. Food Waste Recovery. Processing Technologies and
Industrial Techniques. Ed. Charis M. Galanakis, Academic
press Elsevier, (2015).

3. - Galanakis, C.M. Emerging technologies for the
production of nutraceuticals from agricultural by-
products: A viewpoint of opportunities and challenges
(Review), Food and Bioproducts Processing, 91:4, pp 575-
579, 2013.

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4. Scale Up
4.3. Production Sustainability

4.3.4. Circular design for food

English

Sabina Galus
Warsaw University of Life Sciences SGGW, Poland

The aim of the course is to familiarize with the circular
solutions for food design as a tool in the product and service
sectors with the aim to increase sustainability and reduce
negative environmental impact on the product design

stage.

No prerequisites

The topics of the course concern:

Circular economy

Environmental aspects of food production

Food waste management

Innovative food processing reducing the carbon
footprint and food waste

5. Legal regulations

6. Sustainable food and packaging

~3.5 h (6 parts, total time 203 minutes)

Knowledge: Participants gain knowledge about the principles
of the circular economy in food and packaging production
such as eliminating waste and pollution, circulating products
and materials, and regenerating nature by taking a systemic
approach in the creation of innovative food products.

Skills: Students will be able to design circular food products
with lower impact on the environment.

swnN e

Test (5 multiple choice questions after each lesson)

1. Sijtsema S.J., Fogliano V., Hageman M. 2020. Tool to
Support Citizen Participation and Multidisciplinarity in

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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Food Innovation: Circular Food Design. Frontiers in
Sustainable Food Systems, 4:582193.

2. Barber D.2015. The Third Plate: Field Notes on the Future
of Food, Penguin Books, London, UK

3. Matthews Ch., Moran F., Jaiswal A.K. 2021. A review on
European Union’s Strategy for Plastics in a Circular
Economy and its Impact on Food Safety. Journal of
Cleaner Production, 283, 125263.

Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or the Foundation for the Development
of the Education System (FRSE). Neither the European Union nor FRSE can be held responsible for them.
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4. Scale Up
4.3.Production Sustainability

4.3.5. Waste management

English

Urszula Tylewicz
Alma Mater Studiorum-Universita di Bologna, Italy

The aim of the course is to increase the awareness of the
quantity of food waste and losses that are generated during
different steps of food supply chain and how to mange them.
The management and valorization strategy will be explained.

No prerequisites

The topics of the course concern:
1. Food waste, food losses, food waste hierarchy
2. The Universal recovery strategy

~1 h (2 parts, total time 70 min)

Knowledge: Students will gain knowledge about the
importance of the decreasing the quantity of food waste and
losses, and how to manage them.

Skills: Students will be able to assess the possibility to manage
and valorise waste generated during food supply chain.

Test (5 test questions after each lesson)

1. Food Waste to Valuable Resources - Applications and
Management, Ed. Rajesh Banu, Gopalakrishnan Kumar,
Gunasekaran M., Kavitha S. Academic press Elsevier,
(2020).

2. Food Waste Recovery. Processing Technologies and
Industrial Techniques, Ed. Charis M. Galanakis, Academic
press Elsevier, (2015).

P Co-Funded by the European Union. Views and opinions expressed are however those of the author(s)
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