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1. Executive summary

Deliverable D5.1reports the activities onthe design of training module$or trainers
developedwithin T5.1.1t outlines the methodology employed, beginning with the task
descriptions as laid out in the project work plan.

The training focused othhe GEEK4Food approactiscussed and edeveloped during ouin-
personmeetings Two trainthe trainer sessios were organisetb ensure that he strategies
for syllabusand content developmentthe active training methodologiesincluding a
discussion on how to delivliarmonized content across Europe, within regional cordesdre
carried out (CluNapoca, Aahrus) with thaim to widen the impet of the projectto a wider
community.

In the Annexes, theontent mapping files, syllabi, and module contembr three specific
moduleg "Ecodesign of food packaging,"Optimized fermentation,” and "Food waste
valorizationin food product design" are included to illd G NI §S G KS LINR2SO0 Q3
more detail.

2. Introduction

One2 T (1 KS calNg@as3sQaesigneducational and training modules that help both
graduates and experienced professionals develop the green skills they need to drive
sustainability m the food sectorlt does so by anticipating future needs, designing forward
lookingcurricula, and ensuring thesaodulesbridgegaps across industries to foster a more
sustainable, circular and ecofriendly food system. The project likely aims to suihygort
creation of a workforce capablef contributing to the green economy, specifically in the
context of food production and processing.

Green skills are those competences that help individuals contribute to the sustainability of the
environment, and maynvolve technical knowledge, but also practices that lead to reduce
environmentalimpact. TheGEEK4Foqaroject aims to enhance these skills, meaning it wants

to not only teach the basics but also improve existing knowledge, making it more relevant and
effective in addressing realorld environmental and sustainability challenges.

¢ KS R $oawamragoRidgplanning refers to creating training programs that are proactive
and anticipate future needs, rather than merely reacting to current needs. In tintext, it
means designing training that will equip graduates and professionals with skills that will be
relevant as food industry moves toward sustainability.
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3. Methodology

3.1 Task description as presented in the project work plan

According to he task 5.1 (Training for Trainershnd its deliverable5.1 (Report on
specific/technical and transversal skills courses for mejt@ducators will need to acquire
green skills and competences by adapting or renewing their knowledge portfolio and
responding to thejob-market demand of professional profiles with future technical and
transversal skills, as identified in WP2.

This will require training for teachers in green skills and competences. To achieve this, mentors
providing the training will be selected withithe partners' network. Specific/technical
modules (such as innovative methods and emerging technologies), and transversal modules
(e.g. entrepreneurial skills, system thinking), designed in WP4, will be delivered as training for
final learners in WP5. Theaining will involve synchronous and asynchronous between on
site, online, and blended learning. The learning outcomes of the training will be specified to
increase the teacher literacy on the afpbd sector sustainability. The platform developed in
WP3 will allow the assessment of the learning outcomes gosining of the acquired
skills/competencies in the agiwod system (circular economy, sustainable agriculture, food
waste and valorization, etc). It will also be evaluated the ability to devebkopitrg aiming at
entrepreneurial skills considering desitgnnking, cecreation of training to solve agfbod
system challenges, and the ability to support social impact for SDG achievement. The training
for trainers will target educators in the agood sector at all levels and enable the trainers to
prepare, deliver and assess education to all categories of learners and to provide upskilling
and/or reskilling of the agifiood workforce.

3.2 Training for trainers

CFal pePm GC¢NIAYAYND2T2 K NRI Sy SNE £ KISE D®® Yin Cl22 R
a sustainable, forwartboking education and training system for the afgod sector.

Grounded in the green and entrepreneurial skills identified in WP2 and built upon the
innovative modular approaclof WP4, this task supports the upskilling and reskilling of
educators and trainers, enabling them to prepare futypr@of learning pathways for students

and professionals.

To equip educators with the ability to deliver courses focused on sustainabiaylasity, and

innovation, this task aimed to strengthen their pedagogical and content capacities through a
dedicated training programme. The objective was to familiarise trainers with

D9 9 Y n OwauRQchallengdased, and learnecentredmethodology,and to empower

GKSY (G2 AYLIX SYSyid GKS LINRB2SOGQa LMAf20 Y2Rdz S

Two dedicatedTrainthe-Trainerevents were organised to pilot and disseminate this
approach:
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1 ClujNapoca Trainingg 20 June 2024 ¢ NI Ay Ay 3 F2 NJ ( K SignC dzii dzNE
Methods to Advance Ag8 2 2 R 9 R (m3tediby BSAKV Clidjapoca)
This session emphasised-design and course prototyping based on the WP4 module
structure. Activities included flipped classroom simulation, peer design work, and
mentoring support.
1 Aarhus Training; 14 January 2025 ! RRNBaadAy 3 DNBSYy -FoddAf f a ¢
{ SOG2NYXY LRSY(GAFeAy3d I yR(hésted by AathdslUyiv@rsig)y S NH A
This session focused on future skills identification, policy and industry foresight, a
competence mapping. It included input from external stakeholders such as SkyHive
(Akbased skills analytics) and 4CF (Futures Literacy specialists).
Together, these sessions laid the groundwork for a transnational training framework aligned
with the GEEK4Food model, enabling harmonisation and contextualisation of green skills
education across Europe.

3.3 Methodology

The methodology of Task 5.1 is deeply rooted in the GEEK4Food pedagogical framework
developed in WP4 and operationalised through the moduldwotcourses. The approach
combines challengbased learning, modular course architecture, blended delivery, and
competencydriven assessment.

3.3.1Training in Cluj: Desigmnovation andpedagogical
prototyping

The Cluj training focused on hands pedajogical design and application of the modular
methodology. The agenda featured:

1 Introduction to GEEK4Food and WP4 module development

1 Flipped classroom simulatiobased on food waste valorisation

1 Collaborative course careation workshop Trainers worked irnteams to adapt

module templates to local educational contexts

1 Mentoring and feedback roundso refine proposed course structures
Participants actively engaged in prototyping new course ideas using the WP4 module
templates and discussed how to localiseldr@ges while maintaining pedagogical consistency
across institutions.
The session highlighted the value of storytelling, active learning, and postfatied
assessment in green skills training.

3.3.2Training in Aarhus: Futurskills, systemsthinking, and

platform integration

The Aarhus training provided a broader strategic viewskitls anticipationandtraining
design with a focus on aligning course content with future labor market demands. Key
components included:
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1 YSey2GS 2y D99 VYiseasytengPaolaPhBRISINE Marjo/Rbccaro
EITFool
T Industry foresight using A(SkyHive): Leveraging skills data to tailor course
development
1 Futures Literacy workshopdCF): Using scenario planning to anticipate evolving
sustainability challenges
1 Introduction to the GEEK4Food learning platfor(MilCoop, SkyHiye Emphasis on
learning outcome tracking and personalised feedback
Participants engaged in:
1 Plenary sharing on learning objectives and course design
1 Group design work Contextualising WP4 modules using foresight anduleirc
economy principles
1 {SaaAirzy 2y d&cCNERT¥andagn® tediospedfic giflsanlirénsferable
training models
This session underlined the importance of system thinking, anticipatory education, and digital
support tools in developing remht, future-oriented teaching pathways.

3.3.3Competencymapping and GreenComimtegration
Both training sessions were aligned with tBeropean GreenComp framewaorknsuring that
educators could:

T 5STFAYS YR FLILX @& §SFENYyAy3;, 2dziO02YSa dzaAy3

1 Assess technical (e.g., fermentation, packaging) and transversal (e.g., pratiieny,

critical thinking) skills;

1 Evaluate learning progress using rubrics and formative techniques;

1 Integrateentrepreneurship co-creation, anddesignthinking into cours planning.
Participants were introduced to the content mapping files from WP4 and trained in aligning
course components with defined learning outcomes. The assessment model included:

1 Group case study results

1 Reflection activities

1 Multiple-choice quizzesral peer evaluation

3.3.4. Digitalintegration via WP3Jlatform

Participants were introduced to the WP3 platform which supports:

1 Upload and customisation of training materials

1 Learning outcome monitoring

1 Competency selissessment

1 Certification and feedbacloops
The platform enables trainers toace skill acquisition evaluate course impact, and adapt
learning paths dynamically to meet evolving needs.

3.3.5 Evaluation andcertification
At the end of each session:
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1 Trainers presented theprototype course designs

1 Engaged ipeer review and feedback

1 Completedtraining evaluations
All participants received @ertificate of Participation and posttraining followups are
planned to support implementation and to collect evidence of training replication and
adaptation.

4. Training programme overview

4.1 ClujNapoca Trainingg 20 June 2024 ¢ NJ

AYAY3a F2N 0
Innovative Design Methods to Advance AgLiz 2 R 9

RdzOl G A2y ¢

Date and time 20/06/2024 09:30 am to 17:30 pm EEST
Location USAMW-ClufNapoca (RO) Librnabuilding, Room 47
Calea Manastur-3, ClujNapoca

1. Annexel: Group Picture
2. Annexe2: Event brochure
3. Annexe3: Training lectures and presentations

Train the Trainers Event summat$ee Agenda, Fig 1)

On20 June 2024the GEEK4Food project hosted a-Rill @ & ¢ NI & y & gz8vér®ad NJ ( K
the University of Agricultural Sciences and Veterinary Medicine (USAMV) iNgploga,

Romania. This traithe-trainer event was a&ide session of the CASEE 2024 conferearae

brought together35 participants such asniversity lectures, PhD candidates, postdoctoral

fellows, and professional trainers in the afpod sector. The theme of the dayd L Yy 2 @ (i A @ S
Design Methods to Advance A2 2 R 9 R dzfelleéted 2thé £overall objective of

equipping educators with new pedagogical do address emerging green and digital
OKIFfftSyaSa Ay F22R aeéeadaSvyao Ly tAYyS 6AGK D99
innovative methods for designing effective courses, prepare educators for thefoagri
aSO002NDa 3INEBSyn, losfeRa sigster@shafiprofich id Mieylth dhallénges, and

promote collaborative learning and the use of sustainable competency frameworks. The
atmosphere was professional and collaborative, setting the stage for a series of interactive
lectures and actities focused on modernizing agdod education.

Gender country, scientific/techological gxertise, sector andole are reported irFigure Zand

3.
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Training for the future: innovative design methods to
advance agri-food education

University of Agricultural Sciences and Veterinary Medicine of Cluj-Napoca, Romania

THURSDAY 20 JUNE 2024 | 9:30 - 17:30

09:30-10:00  Training registration

10:15 - 11:15 Inspirational lectures
“A systems approach to addressing ONE-HEALTH challenges in the
agri-food sector”
Prof. Paola Pittia, G4F Coordinator, University of Teramo (IT)

“Biotechnological applications in molecular gastronomy”
Prof. Dan Vodnar, USAYM Cluj-Napoca (RO)
11:15-11:30 Coffee break

11:30-12:00 Sustainable competency frameworks for upskilling and reskilling
in the agri-food sector
Dr. Mario Roccaro, G4F Co-coordinator, EIT Food (BE)

12:00-12:40 Methods and tools for designing advanced training courses: from
learning outcomes to evaluation
Prof. Milena Corredig & Konstantina Ntrallou, Aarhus University (DK)

12:40 - 13:10 Presenting the GEEK4Food's Al-powered skill-based platform
Mohan Reddy, SkyHive (US)

13:10-14:10 Lunch break

14:10 - 14:25 Introduction to afternoon activities and teams formation
Konstantina Ntrallou, Aarhus University (DK) & Mario Roccaro, EIT Food (BE)

14:25-15:25 Let's design part 1
15:25-15:40 Coffee break
15:40-16:50 Let's design part 2
16:50-17:30 Plenary reporting of the courses designed by each team
17:30 Conclusion and end of activities
Registration link: https:/ /www.eventbrite.corn/e/8587936639672aff=oddtdtcreator
Visit the CASEE 2024 Conference website: https://casee.usamvelujro
Hg. 1: Agenda of the training, USAWMUj NapocajJune 202

Welcome and Introduction (10:0€110:15).

After a brief registration period, the event formally opened with welcome remarks fPoof

Paola Pittia (University of Teramo, ItalylsEEK4Food Project Coordinatorgd Prof. Dan C.

Vodnar (USAMV Cldjapoca, Romanig)the local host. They greeted the participants and

2dzif AYSR GKS ¢2N)] aKz2LIQa 3J2Kfta Ay GKS O2yidS$s

emphasized the importance of building a community of practiceuad green skills

RSOSt2LIYSYy (i 6KAES tNRTP +2RYyIFN KAIKEAIKGSR
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innovation in agriculture and food sciences. Together they set a forleamking tone for the
day, underscoring the need for sKilhsed, sustainabledeication in the fasthanging agri
food sector.

Inspirational Lectures (10:13.1:15).

The morning continued with two badk-back inspirational presentations designed to spark

new ideas. Firs®rof. Paola Pittiadelivered a talk titledt !| & & & G S Yt addreskig? I OK
the ONEHEALTH challenges in the agr2 2 R dD%a@ifig2oNIb ©nélealth perspective,

she discussed how human, animal, and environmental health are interconnected in food
systems, and argued for a holistic, systiwel approach to educain and problemsolving.

Her presentation underscored the value of interdisciplinary thinking in tacklingfeati
challenges, illustrating how educators can integrate concepts of food safety, nutrition, and
sustainable farming into curricula to addressalth and sustainability in unison. The second
lecture,d . A2 G SOKy2f 23A0F f | LILX A Ovasipreseyted bivof. Dan2 £ S O dz
Cristian Vodnaiof USAMYV Cluj. In this talk, Prof. Vodnar showcased ctatilgg examples of
molecular gastronomy ah food biotechnology, linking scientific innovation to teaching
practice. He demonstrated how novel biotechnological techniques in cuisine and food product
developmentg for example, fermentations and texture innovationsan be used as engaging
educatioral content. This session highlighted how blending science with gastronomy can
inspire students and illustrate key principles of food science. Both inspirational lectures
provided forwardthinking context and concrete examples, setting an innovative minidset

the participants as they prepared to design new learning experiences.

A shortcoffee break (11:1§11:30)gave participants a chance to network and reflect on the

insights from the morning talks. Following the break, the program shifted focus from big

picture inspiration to the practical tools and frameworks for course design.
G{dzadlrAylrofS O02YLISGSyOe& TNI YSg2N}Fa2 27R2 N Sd2LiIz2 |NA
(11:30z12:00).

In this sessiorDr. Mario Roccaro (EIT Food, BelgiumP 9 9 Y n C 2 -2oBrdriator Q 2
introduced participants to emerging competency frameworks that support sustainable skill
development. He presented Europeande tools, notably the newsreen Competence
Framework and the EIT Food Competence Framewaxkplaining how these frameorks

identify the knowledge, skills, and attitudes needed for sustainability in food systems. Dr.
Roccaro discussed how educators can adopt such frameworks to structure curricula that
address current industry needs and future challenges. By aligning eow#h these
competency models, universities can ensure their programs foster the green skills and
YAYR&aSha NBIdANBR FT2N G6KS aSO02Nna GNIXyaalda
audience a clear view @fhat to teach ¢ the target competencie$or sustainable agi#fiood

careersct YR K2g (G2 SYOSR (GK2aS Ayd2 GNFAYAYy3I LN
core objectives: adopting sustainable competency frameworks in education.

GaSiK2Ra |yR G22fa T2N RSaA JlgainyigouttoRaslioy OSR (N
SOt dzl G A@A3MH). OMHY nn
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The next session was an interactive lecture ledibonstantina Ntrallou (Aarhus University,
Denmark) an education specialist on the GEEK4Food team. This segment delved
into instructional design methodologes and pedagogical techniquésr modern classrooms.

Ms. Ntrallou introduced the classkDDIE mode{ outlining the stages of Analysis, Design,
Development, Implementation, and Evaluatigas a guiding framework for course creation.
She emphasized stang with cleadearning outcomed Yy R aK2g6SR K2g . f22YQ
can help formulate specific, measurable objectives for student learning. From there, the
session explored designing learning activities that are active and stogenéred.
Participants leared about innovative methods such gamebased learning, experiential
learning exercises, and flipped classroom approacheghich can make training more
engaging and practical. Ms. Ntrallou also presented AB€ Learning Designethod, a
toolkit for rapd course development that encourages educators to map out learning
sequences in a visual and collaborative way. Throughout the talk, she connected these tools
back to evaluation strategies, stressing the importance of aligning assessments with the
intended outcomes to ensure training effectiveness. This rich toolkit of methods and design
principles gave attendees actionable strategies Howto teach ¢ complementing

the what to teach from the previous talk. By the end of the morning sessions, the educators
were equipped with both the content frameworks and the pedagogical techniques to start
crafting their own innovative course plans. A lively discussion followed, as participants posed
guestions and shared experiences on applying these models in their imstiteitions.

After a networkindgunch break (13:114:10) the workshop shifted from theory into
practice. The afternoon was dedicated to hamsgroup activities under the bannér[ S G Q&
R S & A¢ Anyirtteractive design exercise unfolding in two parts.

Lel Q& % BaitA @4(1Q15:10).

Kicking off the practical sessions, Dr. Mario Roccarodarkbnstantina Ntrallou introduced

the format of the design challenge and helped form working teams. Participants were
organized into small multidisciplinary gnos; each tasked with developing a blueprint for a
new agrifood educational course or training module. In Part 1 of this activity, teams
concentrated on the initial phases of course design. Guided byABD®IE framework
introduced earlier, they began witthe Analysisand Designsteps: identifying their target
learners and learning needs, defining clear learning objectives, and sketching out a course
structure. Using the competency frameworks presented in the morning, groups chose which
green skills or suatnability competencies their course would address. They then
brainstormed innovative teaching methods to deliver this contefioir example, integrating
gamebased exercises or laboratory demonstratiogs drawing inspiration from the
pedagogical tools disissed by Ms. Ntrallou. The format was highly collaborative and creative:
flipcharts, sticky notes, and templates were provided so that each team could visually map
out their course plan. GEEK4Food facilitators (including Prof. Pittia and Prof. Vodnar)
circulated among the groups to offer guidance and provoke reflection. By the end of Part 1,
each team had outlined a basic course concept with goals, key topics and activities, ready to
0S NBFAYSR Ay G(GKS ySEG &S5aah 2dgpantsdirely fpplyS NOA & ¢
the concepts from the morning, thereby reinforcing their learning through practice.
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After coffee break (15:115:25) the teams reconvened to deepen and finalize their course
designs in Part 2.

[ SG Q& ¢Bali 2 @R516:45).

In the second phase of the workshop exercise, teams moved intdDévelopment
andImplementationplanning stages of their courses, and considered how

to Evaluatelearningg completing the ADDIE cycle. Building on the foundations from Part 1,
each group fleshed out the details of their proposed course. This included selecting specific
content modules, developing interactive assignments or case studies, and incorporating
appropriate digital tools or laboratory components as needed. Participaaid particular
attention to sequencing the learning activities (using principles from the ABC Learning Design
method) to ensure a logical flow from introduction of concepts to haodgractice. They

also drafted evaluation methods for instance, designm a formative quiz or a practical
project ¢ to measure whether the learning outcomes would be achieved. Throughout Part 2,
teamwork and peer learning were front and center: educators from different backgrounds
exchanged ideas on what works in their teach&xperience, and they adapted suggestions
FTNRY GKS Y2NYAYy3IQa f SO didiial rendathed Brie of adtive 8cA NJ O 2 d
creation, mirroring reaworld curriculum design committees. This collaborative design sprint
not only produced tangiblecourse plans, but also gave the trainers practice in
applyingsystemic and innovative thinking to curriculum developmentfulfilling the
2N &K2LIDIEINE V2T RWI O02f f | 02 Ninkdu@ton. ByS16:M8)they 3 | Y
groups had prepared coneigpresentations of their newly designed course outlines.

Plenary Reporting and Conclusion (16A45:30).

In the final plenary session, all teams came together to share the results of their work. One by

one, each groupeported on the course concepghey hal developed, describing its target

audience, learning objectives, instructional methods, and how it addresse$oagriskills

needs. This reporput allowed for crosgollination of ideas; the participants learned from

SIOK 20KSNIDa | ListdEversekvaya to tagkiR theRchadleDde Bf $nodernizing
agrifood education. The workshop facilitators and peers offered supportive feedback and
20aSNBFGA2ya | FGSNI SFOK GSFYQa ONRST LINBASY
creativity and comntiment present in the room: although each team tackled a different

subject, common themes emerged around sustainability, innovation, and student
engagement.

Finally,Prof. Paola Pittizook the floor to deliver concluding remarks. She congratulated the
participants on their collaborative efforts and recapped the key insights of the day. In her

O2y Ot dzaA2ys tNRTP® tAGOAF KAIKEAIKGSR K2g 0KS
ySg alAfttasx YSGK2RaxX FyR ARSIFaé¢ &emtiekS SRdz
teaching practices. She noted that by experimenting with frameworks and design tools, the
attendees had demonstrated readiness to drive educational innovation in thefcgti

domain.

¢tKS S@SyiQa 202S00GAGBSa KI éarnédatyt novebappfoachésS I NP
but actively practiced designirgkill-based, sustainable learning experiencks the future.

As a token of completion, each participant receivededificate of participation marking
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their contribution to this capacitpuilding effort. The day closed on an optimistic note, with

the GEEK4Food team encouraging participants to bring these new methodologies back to their
home institutions and continue the collaboration. In the broader context of the project, this
ClufNapoca werkshop was just the beginninga model to be replicated in other regions as
D99YnC22R SELI}IYyR& Ada O2YYdzyraide 2F LN} OGAOS
event in Cluj was a richly interactive and forwdodking training experience, one that ibed

educators around the shared goal of advancing-égyd education for a sustainable future.
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Industry
m Feminine m Masculine m Ph D student repres .
m Postdoc
mAcademia
teachers

m Researcher

m Industry
representatives
GENDER POSITION
Canada Denmark
m Canada 3% 3%
m Denmark Italy
17%
m Italy
m Poland
Poland
m Portugal 7%
m Romania Portugal
3%
COUNTRY

Figure 2Gendercountry,sector and ole.
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m Grassland farming and biodeversity m Post harvest management mFood science and nutrition

m Food biotechnology mFood science and technology mFood Science and management

m Food quality control and rheology m Sensory analysis of foods mFood Science and rheology

m Food quality and chemical analysis m In vitro digestion and food revalorization mFood science and microbiology

m Industry representative m Project management mFood, agriculture law and agribusiness

AREA OF EXPERTISE

Figure 3:Xientific/techological epertiseof the participants

Outcome

5dzZNAyYy 3 (GKS G¢NIAYAy3dI F2N GKS Cdzli dzNE¥od LYy 2@
9 RdzOI (i A 2 ¥ T feceivdld Ndtuke® doveiling Kieya sustainability methodologies, systems
thinking approaches for sustainability challenges, and course design implementation. They
were then split into teams and selected a subject from a provided list to develop their own
courS 02y OSLIid ! FUSNBINRZ | NBLINBaSyialadAgS TNE
course design. Each team documented their ideas on sheets, integrating and organizing all
concepts visually. Below are the photos showcasing the results of this collafededmwork.

Working Group XFigure 4)
Course Title: From Laboratory to Business Ideas
Theme:Food waste valorization and new product design

Target Group:
1 Endlevel bachelor students
1 Elite course
1 Focus on bioactive compounds

Learning objectives:
Participants wilbe able to:
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1. Competently define bioactive compoundasnd their value from foodvaste
anddevelop food design competences

Appraise and articulate emerging technologiés the valorization of food waste
Identify and use relevant circular economy models

Acaquire entrepreneurial skillsanddevelop critical thinking

Understand the complexity of food waste

oo

Teaching methodology:
Format:In-person
Duration:2 weeks
Method: Flipped classroomandhandson workshops
Pedagogical tools:
o Storytelling
o Challengebasedapproach

= =4 —a -8

Review process:
1 Small pilot
1 Model design

Evaluation:
1 Report(criteria setting)
1 Pitchingsessions
1 Involvement ofinvited expertsand SMEdor evaluation

Additional Information:
1 Credits:2 ECTS
1 Mentoring support provided throughout the course
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e il o
Figure4: poster of the summary of theourse designed by WP1

Working Group Figure 5)
Course Title: Elective course on food loss and waste
Format: Summer School

Target Group:
f Students fromLife Sciences programmes
T 20¢25 participants
1 Bachelor and Master level students
1 Gender balanced

Duration:
1 One week
1 Conducted fromMonday to Friday
1 Includesweekend activities(SaturdagSunday)

Learning activities & objectives (LO):
1. Evaluatethe importance and impact of awareness raising and communication
strategies.
2. Implementvarious actions depending on student context and values.
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Understand/explain the difference betweeriood lossandfood waste

Apply casebased solutiondor reducing food loss and waste.

Understand the valueof planning and managing consumption, based on individual
needs/preferences.

Pedagogical Methods:

= =4 & -8 —a -9

Handson workslops

Guest lectures from nutritionists and professionals
Group projects and tearbhased activities

Portfolio development

Case studies and rewlorld food loss scenarios
Field visits and cooking sessions

Modules/Units Overview:

Day

Monday

Activity
- Moderation: Introduction and motivation
- Module: Discuss food loss case studies (2 hrs)

- Module 1: Introduction to circular economy, food loss, and food waste (

Tuesday hrs)

- Food design session
- Workshop with chefs (1.5 hrs)

Wednesday- Visit to an industy/research lab

- Reflection on professional practices
- Debate/discussion: What solutions for what context?

Thursday Group activities: Design your own solution
- Presentation of professional solutions
Friday - Motivational wrapup: From awareness toulsiness solution
- Peer evaluation
- Cooking session with food loss ingredients (with NGO)
Saturday L o o
- Nutritionist session: food needs and preferences
Sunda - Visit to a green food festival
Y _Portfolio finalization and submission (2 items + feedback)
Evaluation:
1 Portfolio to be submitted at the end of the course (2 items)
1 Peer feedback integrated
1 Participation in discussions and practical activities

Creativity and applicability of proposed solutions
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Figureb: Reporting and working session Working gr@up

4.2 Aarhus Training; 14 January 202% ! R R Ngbgéean Yy
skills needs in the Agifiood sector identifying and delivering
SYSNHAY3I 3INBSYy alArAttac

Date and time 14/01/2025 08:30 am to 16:00 pm CET

Locationly | YA @S NE A (& QaFedri? VidsSniNBefa&00/AS yuH,EdiiE
Richard Mortensen Stuen, building 1422/122, Aarhus, Danemark

1. Annexe4: Group Picture
2. Annexe5: Eventposter
3. Annexe6: Training lectures and presentations

Train the Trainers Event summary

On Tuesday, Januaryn > G KS D99YnC22R & ¢ NdoK placediaktBe ¢ NJ Ay
' YAGBSNRBAGE QA [/ 2y T, DadsskTBis fulday wioSkdhbpA8y3QL6:00NFasIzE
dedicated to the theme ofi ! RRNB &aaAy3a 3INBSY -BAAR { SIGRESNREL A
goalofa A KAy &Ay 3 I yR RSt A JS Nhe/cdentivni&dNdbiilg Ghpadith s Sy 2
amongtrainers (42registered participants and 26 effectively attending participants)meet

new sustainability skill requirements in the afpod industry. The program feated a
chronological series of expert presentations and interactive sessions, guiding participants
through communitybuilding, technological tools, futures literacy, and curriculum

development approaches in the context of green skills.
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After a networking beakfast and registration period, the event officiadharted at 9:00 with

an opening session titletd D9 9YNnC22RY . dzAf RAyY 3 | O2YYdzy
RSOSt 2 Ldwligeyed ByéPaola Pittia (GEEK4Food Coordinator, Teramo University) and
Mario Roccaro (@K4Food ceoordinator, EIT Food). In this introductidhe coordinators

welcomed participants and outlined the objectives of the GEEK4Food initiative, emphasizing

the importance of building a collaborative community to foster green skills development in

the agrifood sector. Their remarks set a constructive tone for the day, highlighting the need

for collective effort in addressing green skill gaps.

Next, from 9:20 to 10:00, Mohan Redd$k{Hive by Cornerstone OnDemand) delivered a
presentaton tittedd ¢ KS NBfS 2F 'L Ay ARSYUOGAFeAy3ad | yF
RS Y I yResldy discussed how artificial intelligence can be leveraged to analyze workforce
data and identify emerging skill requirements, illustrating the potential of Al toolsetp
anticipate and address skill gaps in the dgadd sector. This session provided a technological
perspective on skills development, complementing the commubityding focus of the

opening remarks. After this talk, attendees took a short coffee bteaketwork and reflect

2y GKS Y2NYAyYy3IQa AyardakKiao

At 10:15, the program continued with an extended workshopdo@ dzii dzZNBS & A U
FYOGAOALI GAy3 ailAftfa ySIBREy BatéshNPradbWigdEdThazNS &
Futures Literacy Company. In thisteractive session (lasting until 11:45), Frackowiak
introduced the concept of futures literacy and guided participants through the exploration of
future scenarios in the agfood sector. The aim was to help trainers anticipate how emerging
trendsand unE NI F AyidASa O02dzZ R aKILIS (G2Y2NNRgQa aiAr
foresight tools to proactively adapt their training strategies. Attendees engaged in forward

looking discussions and exercises, gaining insight into anticipating green skill neeptise

before they become urgent.

Afterward, from 11:45 to 12:45, all participants reconvened for a plenary session to share
insights on the green skill needs identified during the morning. This interactive plenary
discussion allowed attendee® tcollectively reflect on the key skill gaps and priorities
highlighted by the earlier presentations and the futures literacy workshop. The group dialogue
helped consolidate a shared understanding of which emerging green skills require attention,
setting the stage for the afternoon sessions. A lunch break followed from 12:45 to 13:30,

giving participants time to network

Following lunch, the agenda resumed at 13:30 with Milena Corredig (Aarhus University)
presentingthead D9 9 YN C22 R THY RSHBRNJYRRWA | YR | RRNBaaj
Corredig introduced a structured framework developed by the GEEK4Food project to analyze
learner requirements and tailor training approaches for green skills. She explained how this
framework helps trainers @n educational content with the sustainability competencies
demanded by the agffiood sector, ensuring that learning programs effectively address the
ARSYGATASR afAaffa 3IrLAaAP® ¢KS aSaarzy dzyRSNARO
contexts and neds when developing green skill curricula.

At 14:00, participants reconvened for a second plenary session focused on learning objectives.

In this 20minute discussion, attendees collaboratively discussed and refined the learning
objectives derived from th&EEK4Food framework, ensuring these objectives were closely

S
O
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aligned with the green skills needs identified earlier. This plenary exercise enabled the group
to validate that their training goals would effectively target the desired competencies.
Afterward,a brief coffee break took place from 14:20 to 14:45.

From 14:45 to 15:30, Milena Corredig delivered the final presentation of the day,ditedN.R2 Y
20t G2 3t 20FfY FRFLIXIo6f S IbhiKE gobidglatid®ss, sife2 NJ SF
highlightedhow educational principles and training methodologies can be adapted from local
O2y(iSEGAa (2 OoNRIRSNE a3ft20Ffté |LILXAOIGAZYaod
training programs that remain effective across different regions and comnesnitinforcing

a scalable approach to green skills education. At 15:30, the workshop concluded with closing
reflections and the awarding of certificates to participants. During this closing segment, the
2NBFYAT SNE | yR | i0Sy R $fvays ahd cel€odated tieRstablisHnerR | & Qa
of a growing community committed to advancing green skills in thefagd sector.

In Figure6, gender, country, gentific/techological egertisedistribution of the participants

are simmarised.

Agenda
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Addressing green skills needs in the Agri-food sector

Identifying and delivering emerging green skills
University’s Conference Center, Fredrik Nielsens Vej 2-4, 8000 Aarhus C, room Richard Mortensen
Stuen, building 1422122 (the venue can be reached by tram: Lethans L2)

Tuesday 14™ JANUARY 8:30 — 16:00
8:30-9:00 Metworking breakfast and registration
9:00-9:20 GEEK4Food: Building a community for green skills

development
Papla Pittia, GEEK4Foad Coardinatar, Teramoa University
Mario Roccara, GEEKAFood co-coardinatar, EIT Fooad

9:20-10:00 The role of Al in identifying and understanding skill needs
and demands
Mahan Reddy, SkyHive by Cormerstane OnDemand

10:00-10:15 Coffee break

10:15-11:45 Futures literacy: anticipating skills needs through future
scenarios
Bartosz Frackwokiak, 40F The Futures Literacy Compary

11:45-12:45 Plenary sharing of skill needs insights

12:45-13:30 Lunch break
13:30-14:00 GEEK4Food framework for understanding and addressing

learner needs
Milena Corredig, Aarhus University

14:00-14:20 Plenary sharing on learning objectives
14:20-14:45 Coffee break
14:45-15:30 From local to glocal: adaptable principles for education

and training
Milena Corredig, Aarhus University

15:30-16:00 Closing reflections and certificates

Participants
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GENDER

W Feminine  mMasculine

Feminine 42%

Masculine 58%

COUNTRY

W Denmark M [taly Mireland M Portugal ®Romania ™ Austria

m China W Colombia m Pakistan mPoland ®Spain W Turkey

Vietman 4%
Turley 4%

Denmark 23%

Colombia 4%
China 4%

Belgium 4% Italy 19%

.Romania 8%

Ireland 7%
Portugal 7%

POSITION

W Postdoctoral fellow W Professor W PhD student

M University teaching staff M Lecturer M Research assistant

Research
assistant 8%

Lecturer 8%

W Belgium

W Vietman

M Project manager

M Strategic foresight expert

Postdoctoral fellow 27%

University teaching staff 12%

Professor 19%

Project manager 11%

PhD student 11%

Figure6: gender, country,@entific/techological epertiseof the participants
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Working groups
Y Within the presentatiomd C dz(i dzZNB f AGSNIF OeyY |y GAOALI GAY3
scenarios & Futures Scenarios of Agrifood System through 2040e been
proposedto work on agroups,as follows below:

Futures Scenarios of Agrifood System through 2040

Scenario 1: The Great Food System Paradox: Excellence Without Access

By 2040, theglobal food system has evolved into a state of stark contradictions. Despite
developing worleclass educational programs that produce highly competent agrifood
professionals with advanced green and digital skills, widespread food insecurity has become
the defining challenge of the era. The vast majority of the global population struggles with
access to food, with only small enclaves of the wealthiest maintaining reliable food security.
The healthcare crisis has deepened due to the inability to personaditetd individual needs.

Most of the population follows generic, orszefits-all nutritional guidelines, leading to a
surge in obesity, malnutrition, and foe@lated diseases. This health crisis stands in sharp
contrast to the sophisticated knowledgae developed within the sector.

A bright spot appears in urban agriculture, where both vertical farming has become common
and most European households grow at least some fruits and vegetables for their own
consumption. However, these local successes cahonmpensate for the systemic failures in

the broader food system.

The implementation of Al systems has introduced additional complications. Rather than
solving distribution and access challenges, these systems have created new disruptions in the
global fad supply chain. The Al's reliance on statistical averages fails to account for local
contexts, leading to misallocation of resources and deepening inequalities. This technological
sophistication, paradoxically existing alongside widespread system failexemplifies the
scenario'sfundamental contradiction: excellence in knowledge and capability alongside
systemic failure in execution and access.

Scenario 2: The Regulated Revolution

The food system of 2040 has been transformed through strict regulatiah certification
requirements. Every food retailer must now obtain the specialized "Food & Planet”
certification to operate, fundamentally altering the retail landscape. This regulatory
framework has enabled Alternative Food Networks (AFNsS) to emerge lasgascale
alternative to conventional food supply chains, completely reshaping how food moves from
producer to consumer.

A technological revolution has swept through the sector. The widespread adoption of
emerging technologiesincluding 3D printingaboratory food production, and nethermal

food processing has radically changed food production methods. Perhaps the most visible
manifestation of this change is the disappearance of traditional kitchens from homes,
signaling a fundamental shift in haseociety approaches food preparation and consumption.

The European food industry, despite achievingzeio emissions in food productiora
remarkable technological and environmental achievemesituggles to maintain
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international competitiveness andals become largely irrelevant in the global market. This
economic challenge persists despite the industry's environmental successes.

In professional development, humans remain the primary drivers of knowledge transfer. The
process of upskilling and reskill food professionals takes place with minimal Al involvement,
preserving the human element in professional education. This huceatric approach to
professional development exists within a highly technologized production system, creating a
unique balancdetween human knowledge and technological capability.

Scenario 3: AMediated Food Transformation

By 2040, the global food system has undergone a dramatic transformation, driven by both
technological advancement and shifting consumer preferences. Therityapf the world's
population has adopted a zewarbon, primarily planbased diet- a change that, coupled

with sustained pressure on policymakers, has become the primary driver of the food system's
transformation toward complete sustainability.

Alternative food sources have become mainstream, affordable, and widely accepted.
Laboratorygrown meat, innovative plaAbased products, and insebised foods dominate

the market. The industrial production of livestock meat has been outlawed, with traditional
meat consumption relegated to a niche practice viewed as archaic and environmentally
destructive.

The food safety standards have reached unprecedented levels, while personalized nutrition
has become a common mainstream practice. This shift has effecéimlinated most food
related diseases, obesity, and malnutrition. However, this success comes with a significant
privacy cost: Al systems collect extensive biophysiological and medical data on users, which
corporations leverage to manipulate consumer belbbavand eating habits for profit
maximization.

Perhaps the most radical change has occurred in education and training. Al has completely
replaced traditional academic training and vocational education for food professionals. The
human element in professi@ development has been minimized, with Al systems handling
everything from basic training to advanced specialization. Simultaneously, Al and automation
have revolutionized food production, distribution, and supply chain management,
dramatically increasingfficiency while reducing human labor requirements.

This scenario presents a future where Al dominates every aspect of the food systam
production to education, from dietary choices to consumer behavior. While this has solved
many traditional challeges around food safety and nutrition, it has created new concerns
about privacy, corporate control, and the diminishing role of human agency in the food
system.

Scenario 4: The Securifustainability Dilemma

The 2040 food landscape presents a compleragax. Universal food security has been
achieved- every social group and class has reliable access to sufficient food resources.
However, this unprecedented access comes at a significant environmental cost: the food
system remains carbeimtensive and fudamentally unsustainable.
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A robust framework of economic incentives and mechanisms has emerged to support
sustainable food production, distribution, retail, and consumption. These measures have
successfully encouraged widespread participation in local fpoaduction, with most
European households maintaining some form of fruit and vegetable cultivation. However,
these localized sustainable practices exist alongside erptggsive industrial food
production technologies that contribute to increased foodste.

The technological landscape reflects this contradiction. While Al and automation have
successfully enhanced the efficiency of food production and supply chain management,
reducing manual labor requirements, the prevalent use of faghrgy technologis in food
production continues to undermine broader sustainability goals.

This scenario illustrates the complex tensions between achieving immediate food security and
longterm environmental sustainability. While economic incentives attempt to bridgegtys

the fundamental conflict between universal access and environmental impact remains
unresolved. The widespread adoption of household food production suggests a growing
awareness of sustainabilityeeds buthas not yet catalyzed systemic transformation

Specific Questions foeach scenario have been addressed to the working groupas
illustrated below:

Scenario 1: The Great Food System Paradox: Excellence Without Access
1. Production
" How can food production methods evolve to address systemic access

disparities without sacrificing technological excellence?
What role could decentralized, smaltale farming play in bridging the gap
between hightech systems and widespread food insecurity?

2. Processing

" How might processing innovations counteract the lack anfalized dietary

personalization while maintaining efficiency at scale?
Could there be unintended health impacts from reliance on generalized
processing techniques?

3. Distribution, Retail, and Access
How might Addriven disruptions in distribution chains Ipeitigated to ensure
equitable access to food globally?
What governance structures could ensure that urban farming benefits extend
beyond affluent enclaves?

4. Consumption
How might generic nutritional guidelines reshape cultural perceptions of food
and eatinghabits?
What are the risks of urban agriculture reinforcing existing dietary
inequalities?

5. Sustainability, Waste, and Environment
How could Al mismanagement exacerbate environmental degradation while
failing to address systemic food waste?
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Could urban ageulture unintentionally introduce new environmental
challenges in densely populated areas?
6. Society and Culture
" How does the paradox of highvel food expertise alongside mass insecurity
reshape cultural narratives around food?
Will societal trust in agivod technologies decline in light of their inability to
resolve access issues?
7. Food Safety
What new vulnerabilities might emerge in food safety from reliance on one
sizefits-all nutritional systems?
How can food safety systems adapt to disruptions caumsedl in the supply
chain?
8. System Dynamics and Power Shifts
" How might the growing gap between food system elites and marginalized
populations destabilize existing power structures?
What unforeseen dependencies could arise from the simultaneous success
andfailure of Al in food systems?

Scenario 2: The Regulated Revolution
1. Production
" How can regulatiomiriven production maintain innovation while avoiding

stifling smaller, localized producers?
What tensions might arise between achieving-zeto emissionand
maintaining global competitiveness?

2. Processing
How might regulatory frameworks encourage or hinder the development of
decentralized processing technologies?
Could new technologies in processing inadvertently increase resource
consumption despite sustaability goals?

3. Distribution, Retail, and Access
What challenges could arise from scaling AFNs while ensuring widespread
accessibility?
How might strict certification systems widen inequalities in food access?

4. Consumption
How could the disappearance of tiional kitchens reshape individual and
collective identities tied to food?
What potential backlash might arise against the homogenization of food
preparation methods?

5. Sustainability, Waste, and Environment
Can localized AFNs coexist sustainably with-biggrgy food processing
methods?
How will stricter waste management protocols interact with new forms of
food production?
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6. Society and Culture
" What role will public trust play in fostering acceptance of AFNs angrian
food products?
Could traditional clinary practices become symbols of resistance to
technological dominance?
7. Food Safety
" How might certification protocols evolve to handle the rapid pace of
technological change in food safety?
Will new risks emerge from the shift away from traditional fqeparation?
8. System Dynamics and Power Shifts
How could certification systems consolidate power among large corporations
at the expense of small producers?
What new alliances might form between technologists and policymakers in
this heavily regulated syste?

Scenario 3: AMediated Food Transformation

1. Production
How could the outlawing of livestock production affect global rural economies
and ecosystems?
What risks arise from the oveeliance on Abriven precision agriculture?

2. Processing
How will food pocessing balance privacy concerns with the efficiencies
gained from personalized nutrition?
Could the dominance of Al systems lead to homogenization in food quality
and loss of regional diversity?

3. Distribution, Retail, and Access
What systems can prevewdd-controlled supply chains from reinforcing
monopolies?
How might reliance on digital infrastructure compromise food access in less
connected regions?

4. Consumption
How could consumer autonomy be safeguarded in adriven market
shaping eating habits?
Will plantbased and lafgrown diets create new social divides in dietary
practices?

5. Sustainability, Waste, and Environment
Can Al effectively manage waste systems without perpetuating data privacy
concerns?
How might the sustainability benefits of plabasel diets be offset by the
environmental costs of datdriven agriculture?

6. Society and Culture
Will societal acceptance of Ativen systems hinge on visible benefits, or
could mistrust grow despite successes?
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How might Almediated dietary control affect ctulral food rituals?
7. Food Safety
How could Al misinterpretation of biophysiological data create new food
safety risks?
Could dependence on Al weaken human oversight in critical safety scenarios?
8. System Dynamics and Power Shifts
" How might the centralizationf power in Addriven corporations challenge
governmental regulatory capacities?
What ethical dilemmas arise from the commodification of personal health
data?

Scenario 4: The Secur8ustainability Dilemma
1. Production
" How can the food system balance imdigte security needs with lorgrm

sustainability goals?
Could higkenergy production technologies undermine progress in localized
farming practices?

2. Processing
How might sustainability goals influence the future of industrial food
processing techniques?
Can decentralized processing models coexist with enertgysive industrial
systems?

3. Distribution, Retail, and Access
How might sustainability incentives reshape global food logistics networks?
Will food distribution systems prioritize equity over efficay?

4. Consumption
Could universal food security lead to complacency in sustainable consumption
habits?
How might changing access patterns redefine consumer attitudes toward
waste?

5. Sustainability, Waste, and Environment
How will tensions between energgtensive practices and sustainability
initiatives shape waste management strategies?
Could localized food production inadvertently increase resource competition?

6. Society and Culture

" How might universal food security shift societal attitudes toward

environmentd responsibility?
Will cultural narratives around abundance overshadow sustainability
imperatives?

7. Food Safety
How could intensified industrial production introduce new safety risks?
Will achieving food security compromise stringent safety standards?

8. Systen Dynamics and Power Shifts

D5.1| Report on specific/technical and transvers 26
skillcourses for mentors

Co-funded by
the European Union




N

Glocal Ecosystems and Expanded Knowledge for
green skills and capability in the Food sector

How might the coexistence of universal security and environmental
degradation shift global power dynamics?

What governance models could effectively mediate between competing
priorities of access and sustainability?

Attendees egaged in forwardooking discussions and exercises, gaining insight into
anticipating green skill requirements before they become urgent.

Below,we have selected Group Scenaridd.further detail and expose the work done
within this exercise.

Report Grap Scenario ; TEAM:Konstantina, Lavinia, Dan, Abdul, Jesus, Busra

Category

Scenario Questions  Skills Questions  Your thoughts and Insights

Production

How will food be
produced? What

What skills will be Scenario 1
critical for future food| Compulsory training in Al app

technologies or method producers in this using

will dominate food
production? Will
production be more
localized or globalized?

Who will be responsible
for food production?
How will the roles of
farmers, technologists,
corporations, and local
communities evolve?

How does this scenario
impact the use and
management of basic
resources (soil, wate
energy)?

How does the scenario
affect the balance
between different types
of food production?

Co-funded by
the European Union

scenario? Regulatory skills to accept Al

Technobgical Al proficiency
Cross sector skills
Vertical farming
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Processing

Distribution,
Retail, and

Access

How will food be
processed?

Will processing become
more centralized or
decentralized?

What new technologies
emerge in food
processing, and how dc
they change traditional
flows?

How des the scenario
affect quality control an
food safety systems?

What changes occur in
packaging and food
preservation methods?

How will changes in
packaging and
preservation affect food
safety?

How will food ke
delivered? What
transportation and
logistics systems will
dominate? Will supply
chains operate more
locally or globally?

Where and how will foo
be purchased?

How do the realities of
the scenario affect food
accessibility and equity
in distribution?

Co-funded by
the European Union

What expertise will
food processors neec Skillsto translate and

What skills will be
essential for managin Logistic management
food distribution?

Glocal Ecosystems and Expanded Knowledge for
green skills and capability in the Food sector

Scenario 1

implement technological
knowledge

Novel Processing technologies
(nanotech, 3dp)

Green and digital skills

New foods, alternative foods,
Critical thinking, communicatio
skills

Human agency

Scenario 1

Correct/ethical use of Al apps
Adaptation to Al solutions
Assessments of costs of Al
solutions

Acceess to information and
data analysis

Critical/ethical principlesf food
access

D5.1| Report on specific/technical and transvers 2§
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Consumption |How will food be What educational | Scenario 1

consumed? skills are necessary t(Education in food chain systen
inform consumers  |Food influencers/story tellers

Will culinary traditions |about conscious food Why choose food, scientific

and eating habits chang¢choices? literacy

significantly? Integration of information
Practical skillso empower
consumers

Who will have access tc
which types of food?
Will inequalities in food
access decrease or
intensify?

What new forms of fooc
consunption emerge?

Sustainability, |How will food What competencies |Scenario 1

Waste, and production and will support Reduction of waste and

Environment |consumption affect the |promoting sustainabl¢management of crop systems
environment? practices throughout |Farm management, Valorisatic

the food value chain? of waste

How does the scenario Fermentation/Molecular
balance environmental gastronomy /Ecopackaging an
impact with system technologies that add to
efficiency? diversity in food systems

How will the food

system manage waste?

Will there bemore

efficient systems for

recycling and reusing

food waste?

Society and |How will the role of fooc What communication Scenario 1

Culture in culture change? skills are essential to | Critical thinking
build public trust in  |Social competences in
How will society respon new food engagement
to new food technologies? influences/storytellers. Skills in
technologies? video editing/reels
What social Integration of information
Will there be greater |competences will be |Empathy, transparency and
acceptanceof key in engaging honesty
innovations? communities with

food innovations?

D5.1| Report on specific/technical and transvers 2¢
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Food Safety |How will food be What skils will be Personalizedutrition
considered safe? needed to manage |healthcare

risks and implement |Ethical use of Al in Nutrition
What standards and  |new food safety
practices will define foo standards?
safety?

What new challenges

might arise?

System Which elements of the |What analytical and |Scenario 1

Dynamics and|food system gain or losistrategic skills will be Marketing/PR

Power Shifts |importance in this vital for understandin¢Policy making
scenario? and shaping system |Social engagement

dynamics? Reward/punish processes
Wha new connections Understanding Platform
or relationships emerge analytics with Al
between system Adaptability/flexibility
elements? Understanding limits of Al
Scenario Planning/Foresight

Where are the main Human Agency

points of tension or
contradiction in the
system?

What new governance
structures emerge?

How does the scenario
affect the balance of
power between differen
actors?

How does the system
adapt to new challenge:
and opportunities?

What unexpected
consequences may
emerge from system
changes in the scenaric

Activity 1: Characterise the scenarib
1 There is a lack darm input in relation to the food system
1 Households and private farmers are not integrated
1 There is an acceptance by farmers and consumers that the Al solutions are the best
and they are not challenged.

D5.1| Report on specific/technical and transvers 3Q
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{1 Farmers should validate Al outputs
1 Scientists shouldct as a bridge between Al and the consumer
1 Retail has a lack of diversity. Osizefits-all approach

Activity 2 Skills needed in Scenario 1

Learn interaction between Al and/or challenges of Al
Translationof food science knowledge (CHOSEN)
Interaction wth Al (Prompt and Ethics)

Activity 3: Curricular assessment for mobility

1 Scientific literature Lexicon

1 Tangible examples to the life of students

1 Practical approach.

1 Student needs to know why and needdontributeto the empowering of the

consumer/sociey

1 Communication skills and social media are needed to influence society
Activity 4 Persona

1 Researcher Food Scientist

i Food Professional at the same level

Activity 5 Delivery in different context
Critical background

1 Examples should Hecal(case studies)

1 Séence should be the same

1 Terminology should be harmonised between languages

1 Care to international audience and global perspective would contribute the relevance
for the module

1 Diversity needs to be considered (one delivery for all will not work).

Y The findpresentation ofthedayy CNRY f 201t G2 3Jt20FfY I RI L]
SRdzOI G A 2y I|fofuRed briNderitifyihgytha Eoge principles that enable
educational modules to be effectively adapted across diverse cultural, geographical,
and organisatioal contexts.
Drawing on group discussions and collaborative reflections, the session synthesised the
elements that trainers must consider when translating learning content from a local setting
Ayia2 | a3t 20rt¢ 63t 20l tf gonadlffamewedk. SR &SG f 201 f
A first principle highlighted was thmportance of cultural context Participants stressed
that while scientific content should remain consistent across countries, the cultural framing
of learning materials must be adapted to local reedi. This includes acknowledging local
norms, values, dietary habits, and communication preferences. The group agreed that
culturally grounded examples enable learners to better relate to the material while still
engaging with the wider global perspectipeomoted by GEEK4Food. Diversity
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considerationssuch as age, background, dietary practices, gender, or work mées also
emphasised as crucial when designing learner personas and shaping the delivery of content.
A second key theme was thele of locally meaningful case studiesVhile the scientific
foundation of the training must remain the same, case studies should reflect local industries
and practices to increase relevance. Participants noted that contextualisation is essential not
only to enhanceengagement but also to ensure that learners can directly apply insights to
their own environments. This includes integrating reggpecific industry scenarios, dietary
considerations, and practical examples. At the same time, these locally adapteduadiss s
should still contribute to a shared global visiofor instance, exploring what agiood

systems might look like in 2040, regardless of geographic location.

The discussion then turned togistical and management considerationg/hich were

recognisel as central to ensuring fairness and accessibility. Decisions on whether training
takes place online, onsite, or in hybrid formats can significantly influence participation.
Similarly, language choic&hether English or the local languageust be carefily

evaluated to guarantee equitable access to learning. Participants observed that these
management decisions also carry economic implications, such as travel requirements, which
can either support or hinder participation. Ensuring fairness from bothdagegical and
economic perspective was identified as a key pillar in designing glocal training activities.

In conclusion, the session consolidated these reflections into a coherent set of guiding
principles. To build adaptable, effective, and inclusiveniesy modules, trainers must (1)

respect and integrate cultural differences, (2) maintain consistent scientific content while
contextualising examples locally, (3) design case studies that reflect both local relevance and
global foresight, (4) consider disity in learner profiles, and (5) address practical aspects
such as language and delivery format to ensure equitable access. Together, these principles
provide a strong foundation for shaping education and training that is both locally

meaningful and gloally aligned O LJi dzZNAy 3 GKS a3t 201t €& GAAAZ2Y
initiative.
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ANNEXH ¢ Training +Group pictures ¢ Training Cluj
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Annexe?2: Event brochureg Training Cluj

OBJECTIVES

INFORMATION
GOEEK4AFOQOD n e ® Imparting skills and innovative Location: Library Building,
methods for designing effective Room 47
Glocal Ecosystems and Expanded Knowledge for courses; Meals: lunch and coffee

green skills and capabilities in the Food sector ® Preparing educators to address
the challenges and

opportunities presented by the
green and digjtal transition;

Training for the Future: * Fosteringasystem approachto | feceiveacertiicateof

breaks are included
Certificates: at the end of the
training, participants will

tackling agri-food sector participation
1 H challenges;
Innovative Design « Adoptingsustinabe getyour
Methods to Advance i tickets!

® Promoting collaborative

Agri-Food Education earing and cesin
20 JUNE 2024 | 9:30AM-5:30PM 20 JUNE 2024 | 9:30AM-5:30PM
Training for the Future: Innovative
University of Agricultural Sciences and Design Methods to Advance Agri-
Veterinary Medicine of Cluj-Napoca, Romania Food Education

WHO CAN PARTICIPATE

University teaching staff, PhD students and

postdoctoral fellows;
Curricula designers and trainers at the higher
education and professional levels

www.geek4food.com CASEEJ',I’/?’

https:/[casee.usamvcluj.ro

Central and South Eastern Eu

- TRAINING PROGRAMME

9:30-10:00 Registration

10:00-10:15 Welcome and Introduction
Prof. Paola Pittia, G4F Coordinator, University of Teramo (IT)
Prof. Dan Vodnar, USAVM-Cluj-Napoca (RO)

10:15-1L15 Inspirational lectures

“A systems approach to addressing the ONE-HEALTH
challenges in the agri-food sector”

Prof. Paola Pittia, G4F Coordinator, University of Teramo (IT)

“Biotechnological applications in molecular gastronomy”
Prof. Dan Vodnar, USAVM-Cluj-Napoca (RO)

1:15-1:30 Coffee break

1:30-1200 | Sustainable competency frameworks for upskilling and
reskilling in the agri-food sector
Dr. Mario Roccaro, G4F Co-coordinator, EIT Food (BE)

12:00-12:40 | Methods and tools for designing advanced training
courses: from | ing 1es to evc
Prof. Milena Corredig & Konstatina Ntrallou, Aarhus University (DK)

12:40-13:10 Presenting the GEEK4Food's Al-powered skill-based
platform
Mohan Reddy, SkyHive (US)

13:10-14:10 Lunch break

14:10-14:25 Introduction to afternoon activities and teams formation
Konstantina Ntrallou, Aarhus University (DK) & Mario Roccaro, EIT Food (BE)

14:25-15:25 | Let’s design part1
15:25-15:40 | Coffee break

15:40-16:50 | Let's designpart2
16:50-17:30 | Plenary reporting of the courses designed by each team

17:30 Conclusions and end of activities
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ANNEXE3 ¢ Training presentations and lectures
Training Cluj

Training for the Future: Innovative Design Methods

EE to Advance Agri-Food Education B

2 § 20 JUNE 2024 | 9:30AM-5:30PM K/

2 K/ /Y L

i casedl” ©
Glocal Ecosystems and Expanded
Knowledge for green skills and
capability in the Food sector
GEEK4Food
20th June 2024
Cluj-Napoca (Romania)

o ® e R 9

(o) od DUBLIN W ace EFFOST
GEEK4Food
—
Erasmus+
GEEK4FOOD Forward Looking
Development of a working, cross- project
sectorial framework to support the | 2052025
food system transition towards 10 partners

* 5 academia

sustainable and green solutions
* 1Al company

by the implementation of

: ©: 3
disruptive tools able boost a fluid consulting/private
upskilling and reskilling of the companies

+ 1 multiplier

Co-funded by
the European Union

current workforce of the next
generation of future professionals

GEEK4Food

SUSTAINABILITY vs. GREEN?
Sustainability Green
Use of «products and services that do Use of «products, services
not damage the resources of the future «environment friendly»

generation»

«GREEND actions in agri-food processing
Natural resources, biodiversity, regenerative agriculture
Green Chemistry
Green «new» resources (e.g. reuse of waste)
Green technologies (mild, innovative)
Valorisation of underutilised natural resources

Co-funded by
the European Union
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Activities and main outcomes
[ —

(1) Design and setting of an Artificial Intelligence (Al)-based tool (Skills
Intelligence) to determine and forecast current and future green skills and
capability needs (GEEK4Food Tool).

(2) Design and exploit “forward-looking” planning in training design and
implementation of HE and cross-sectoral trainings to enhance green skills.

(3) Mainstreaming innovative teaching practices and providing paths to
entrepreneurial education oriented on green skills.

(4) Setting an interactive learner-centric virtual platform for green skill mapping to
merge learners' needs with training offers and agri-food job opportunities (3P-
GEEK4Food Hub).

(5) Boosting consolidating evidence- and impact-based solutions of the

GEEK4Food project to embed multi-level and multi-actor policy -gg:_m;eg@n
support skill-fluidity for the green transition of the food sector.

the European Union

Activities & Worckpackages

«Forward Looking», innovative aspects

+ Skills intelligence applied to the agrifood sector (1° in the Erasmus/EU
projects)

« Skill pass

* 3P-GEEK4Food Hub

+ Development of Innovative Road map for curriculum design (based on the
Al outcomes)

* Piloting innovative training modules (teachers, learners)

* Impact and Policy actions (based on Al support)

* Interdisciplinary and mutisector expertise

Co-funded by
the European Union

Training for the Future: Innovative Design Methods

to Advance Agri-Food Education ek alFoDe
cassdll?” ©

20 JUNE 2024 | 9:30AM-5:30PM

Systems approach to ONE-HEALTH
in agri-foo

Prof Paola Pittia

University of Teramo
Department of Bioscience and Technology for Food Agriculture and

Co-funded by
the European Union

) e [55]

Environment
Teramo (lItaly)
L &~ Dgsamive Witeie < =
T RS
0 = e DuECl e ) EFFOST
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Beth Jensen

Q¥ I}
Food is I|fe :

Beth Jensen

How to guarantee safe food, for all ?

Actions/Solutions needed

U Protection (environment)
QTo limit/to hinder reactions and
processes causing spoilage

senescence, putrefaction i
( o » ) - QTo remove the toxic and unsafe

= Vulnerability
= Intrinsic deperibility

= Toxicity and safety

s factors
= Seasonality

o : QTo prolong the life
= Extrinsic spoilage factors
: . . QImprovement sensory
(biological/environmental) TS
. Atr.ac;vin.i.ss/ a]c ce{)tablllty QOEnhancement of the
LGRS bioavailability /biaccessibility
B

Co-funded by
the European Union
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Food technology
[

Application of food science to produce
to support nutritional needs of the humankind (i.e., the consumers)

Transformation/processing Preservation
Raw materials, ingredients Shelf-life

Raw E y
materials Quah;y properties:
Nutritional value,

Food Healthy properties
product Safety

Stability
Co-funded by
the European Union

The «Food technologies» role
——T

Packaging

nf e
. S N Traditional foods
% %)/E / e : Modern/

Biotechnology industrial Foods

* Nutrition
CONSUMERS

g

@ PRIMARY PRODUCTION Food processing and
(AGRICULTURE, FARMING, PLANT & production chains
ANIMAL PRODUCTION, FISHERY) from «Farm to Fork»

New scenarios of the food production

Populatio Urbanisation

n growth

growth (%)

. United Nations, Department of Economic

a and Social Affairs, Population Division
rg/world June 2023 (2019). World Urbanization Prospects
The 2018 Revision (ST/ESA/SER.A/420),
New York: United Nations.

Life

Ecologica
expectancy

resources

!

D V¢ curopean Union
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New scenarios of the food production

Climate change & environmental impact

* Reduced yield, food resources E,_“

* Lower nutritional value
+ Higher food losses
* Biodiversity loss and genetic erosio

* One-third of global Greenhouse Gas (GHG) emissions

+ Consumption of large amounts of natural resources
("Carbon”)

* Fresh water & Land consumption (farming: 70% wateh

. Co-funded b
* Water pollution ' European

the European Union

A paradigm shift: the «Food system»

approach
A @ﬁ Al To..."Food System”
g .%e

Politics and governance

P A’ —— Civil society
i< = O Val
5. 2 e —— b
R - RoqTemy, Preferences
\0 : Cam "
@ i Food

{/ “mg' \‘ Primatv 4 m cultural
From ..."”Food value I AR

1 - — Consume‘rs
chains ‘E
Socio- [ oW
Causes: cultural | B
- Socio-economic e
- Environmental ;
- Needs
- EU policies - el — Bl
SUPPLY - Farming A DEMAND - Food
The «Food system» (FS) approach
|
The Food Systems approach aims to
" boliticsand governance comprehensively understand the
T T o interconnectedness of the processes (e.g.
technology “Toodsecury Koouades food production & processing,

e o distribution, preparation, and
e\ industry W anu consumption) within their socio-economic
=

Primary .
and environmental context

M
" .

<

Consum;rs
Main focus:

- socio-economic aspects

- food and nutrition security
- environmental impact.

e
Geografic — o ;
— Limited focus on health, mostly covering
SUPPLY - Farming A DEMAND - Food

the nutritional aspects, not the safety
ones (despite food processing aims to
achieve the safety of the foods).
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Policy actions, FS, sustainability

@ vtomar GOALS
y UN, Agenda
- 2030 (2015)

Food 2030 (EC, 2016)
Research and innovation policy
to transform food systems and
ensure everyone has enough
affordable, nutritious food to
lead a healthy life.

The Green Deal (EC,
2019)

Policy initiatives package to set
the path to a green transition up
to climate neutrality by 2050.

It includes the “Farm to fork”
strategy, aiming to make food

systems faj y.and
A Co;funded by
environme eﬂé uropean Union

The «Food system» approach
[

The food system in developed countries

Politics and - "
Sty Achieved
«—-—Ps Civil society el = .
technology — Mol - high levels of food security
Farm Een - High level of food safety
il Food

Farming Industry Socio- - Wide consumer food and healthy

cultural

) Primary \ - food choices

production

Not achieved

Socio- |

cultural - sustainability:
. - environmental,
mic - economic
Geogratic - - social
SUPPLY - Farming ‘ DEMAND - Food

Co-funded by
the European Union

Food systems vs. sustainability

FS & its ‘non-sustainability’

DIETS and Over-consumption, food-related illnesses
NUTRITION * "Quantity” over “quality”
* Unbalanced presence of nutrients

+ Food distribution/security

* Empirical approaches
TECHNOLOGIES * Resource-intensive

High energy consumption
* Process-induced damage
* Wasted product

PROCESSED & * High-impact food ingredients (meat)
* Low nutritional and health value
FORMULATED FOODS * Synthetic additives Co-tnded by

the European Union
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Food systems vs. food safety

New challenges
Short-term shocks and/or long-term trends, may have direct impacts
on human, animal and environmental health and, as a consequence
on the food system
» short-term
e.g. covid-19
wars

> long-term trends
- innovations and disruptive, innovative technologies
- globalization

- climate change
- Co-funded by

the European Union

Food systems vs. food safety

CRITICAL ASPECTS THREATENING FOOD SAFETY IN FOOD
SYSTEMS

1. DECREASE OF THE PROCESS INTENSITY
1. Minimally processed foods (under processing, emerging microrganisms)
2. Innovative technologies
2. USE OF NEW FOOD SOURCES
1. «less-studied» plant based sources
2. Allergenicity/toxicity
3. Insects
3. BIOTECHNOLOGY-BASED and LAB/CULTURED FOODS
1. Unknown safety risks
4. ANTIBIOTIC RESISTANT MICROORGANISMS

5. DYSBIOSYS (ENVIRONMENT/SOIL-HUMANS) - Co-funded by

the European Union

«One Health»

One Health approach (OHA) is based on the

following concepts:

- recognition that human, animal, and
ecosystem health are interconnected.

- i.e. animal feed, human food, animal and
human health, and environmental
contamination are closely linked.

- sustainable balance of the human, animal,
and ecosystem health

After COVID-19, the One-Health concept has
moved from a human-centric to a planet-

centric approach.
Co-funded by
the European Union
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< «One Health»
©EEK4LFOOD |

One Health approach applies to a range of

issues, e.g.

- zoonotic diseases rabies and anthrax;

- vector-borne diseases — (Lyme disease, dengue,
chikungunya, and Chagas)

- food safety and foodborne diseases (e.g.
campylobacteriosis)

- Foodborn zoonosys

- antimicrobial resistance (AMR)

- Emerging threats

It requires a transdisciplinary

- Cooperation and integration of activities

Limited contribution given by the agri-food sciences and technologies, despite their
main role in destroying/inactivation/inhibition of microorganisms and pathogens

B «Food System» vs. «One Health»

jativo-di-stickman-12720187.webp

Socio-
cultural

SUPPLY - Farming A DEMAND - Food
Food production Health & Safety
Sustainability (food, feed, animal,
Nutrition & Health environment) Union

«Food System» & «One Health»

Increased sustainability of FSs by

- sustainable intensification and/or scale up agro-

ecological

Approaches;

- reduction of food loss and waste (reuse, recycling of

unavoidable food waste);

- stimulation of dietary changes towards healthier,
less resource-intensive diets;

- improvement of resilience and robustness of the -

Co-funded by

00d system (e.g. aiversification, blodiversi| the European Union
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«Food System» & «One Health»

B
ST s

B
o e e

Understanding the role of the agrifood
sciences and actions on food safety

Increased interdisciplinary and trans-
disciplinary approaches including

afety

Co-funded by
the European Union

«Food System» & «One Health»
approaches,

- Beneficial interplay of the «<Food system» & «One Health»
approaches
- New needs:
- Increased inter-disciplinarity
Transdisciplinarity
- Mutual recognition of the role of food as «common good»
- Joint collaborative research frameworks
- participatory policy development and monitoring
- training/education

GEEK4FFOOD

Co-funded by
the European Union

«Food System» & «One Health»

Communication

94

w.ny 4

Collaboration 1\;)?(,‘-.‘_';(_3 Coordination
Lk i
)

Capacity building

Agriculture
and food
production

WHO, 2018

Co-funded by
the European Union

D5.1| Report on specific/technical and transvers 43
skillcourses for mentors

Co-funded by
the European Union




W,
i

Glocal Ecosystems and Expanded Knowledge for
green skills and capability in the Food sector

o

B THANKYOU

| Paola Pittia, University of Teramo, Project coordinator
-

Co-funded by
the European Union

@) roee yHive MILC OO s
T © S - S
(o) ad et DUBLIN  roopons (G EFFOST

D5.1| Report on specific/technical and transvers 44
skillcourses for mentors

ST Co-funded by
Tt the European Union



Glocal Ecosystems and Expanded Knowledge for
green skills and capability in the Food sector

Department of Food Science,

Faculty of Food Science and Technology

University of Agricultural Sciences and Veterinary Medicine
Cluj-Napoca, Romania

Biotechnological applications in Molecular
Gastronomy
Prof. Dan C. Vodnar

Department of Food Science,

Faculty of Food Science and Technology

University of Agricultural Sciences and Veterinary Medicine
Cluj-Napoca, Romania

Fermentative bioconversion

* obtaining added-value compounds from industrial by-products (e.g. bio-vanillin,
omega-3; succinic acid; citric acid; lactic acid; polyols;

* optimization of fermentation processes for the cultivation of probiotic bacteria

Psyhobiotics - Microencapsulation
Specific probiotic bacteria
« selection, cultivation and production of probiotic bacteria
in the form of food supplements
« application of microencapsulation technologies
« the specific use of probiotic bacteria in neurological diseases

Antimicrobial, antimutagenic activity of plant extracts
determination of the antimicrobial and antimutagenic activity of natural plant

extracts and inorganic compounds

Molecular Gastronomy
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Department of Food Science,
Faculty of Food Science and Technology

University of Agricultural Sciences and Veterinary Medicine
Cluj-Napoca, Romania

Introduction in Molecular Gastronomy

** Molecular Gastronomy

Avant-garde approach

/ Physics
—~——__—"  Chemistry

~_ Culinary Art
~—s  Changing the structure and
™~ texture of the food
Social and artistic impact

% Food for Tomorrow \ lé_'., :*f*‘\)
A¥
// N
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Concept evolution
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Note by Note cooking

Note by Note cooking-"" a painter who uses primary colors or a musician
who composes electro-acoustic music, sound with sound, using a
computer“- Hervé This

Department of Food Science,
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University of Agricultural Sciences and Veterinary Medicine
Cluj-Napoca, Romania

Production of Valuable Organic Chemicals

D.C. Vodnar et al

Dan C. Vodnar'
Joachim Venus®
Roland Schneider”
Carmen Socaciu’

Research Article

e
8
8

Lactic Acid Production by Lactobacillus
paracasei 168 in Discontinuous Fermentation
'f::‘,’_‘;‘:(";;‘,:j_‘ﬁf":‘j}jw Using Lucerne Green Juice as Nutrient

8

) 0
= 2
of Agricultural Sciences and i ay .
Veterinary Medicine, Substitute H 2
Cluj-Napoca, Romania. 3= 0 §
2 Department of Bioengineering,  The aim of this study was the utilization of lucerne green juice (LG)), obtained in s
Leibniz-tnstitute for 2005 and 2008, as nutrient substitute in lactic acid fermentation using Lactobacil
Agricultural Engineering Ius paracasei 168, in a discontinuous fermentation process with the addition of
Potsdam-Bornim e. V., 55 /L glucose and 15 /L yeast extract. The LGJ after pressing fresh green mass
b) 60 50
s
® “
F— e * e
‘/me - > Table 4. Quantity of L-(+)- and D-(-)-lactic acid in all trials. 2 E
g ¥ %3
Trial L-(#)-Lactic acid D-(-)-Lactic acid H %8
22 3
(g (%] (gL (%] 3 L]
10 o
A 207 91520 39 5.480 s
B 1609 97605 113 2395 J 0
s & i L] 2 4 L] 8 10 14 16 1B 20
c 3812 S0.089 414 9811 s
D 13.48 91.873 3.84 an7
Figure 4. HPLC (Knauer) chromatogram to identify the optical isomers, Control medium ~ 41.56 98957 042 1013

L-(+) and D.(-), of lactic acid during the process. L-(+)-Lactic acid: £, =
625 min; D-(-)lactic acid: t, = .3 mi
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L (+) lactic acid production on biodiesel crude glycerol

Vodn et ol Mcrobial Cef Fodories 2013,1292

et microbia kel ctories comic ontent/121/52 F}\Igg%{l% CeLL ?:f?’.:f&;’:’;.‘;::?,‘.’!; w Pgesefs
RESEARCH Open Access

L (+)-lactic acid production by pellet-form
Rhizopus oryzae NRRL 395 on biodiesel crude
glycerol

Dan CVodrar, Francisc V Dulf’, Oana L Pop’ and Carmen Socaciu

]C % Crude Glycerol
4

s i Polylactic acid Antimicrobial
ILactlc acide— |7

(PLA) " Biofilm

Department of Food Science,
Faculty of Food Science and Technology

University of Agricultural Sciences and Veterinary Medicine
Cluj-Napoca, Romania

Production of Valuable Organic Chemicals

2. Utilization of biodiesel derived-glycerol for 1,3 —Propandiol, Citric acid and Beta-
carotene production

Marea et Microb Cel Fact (20171 1610

DOI10.1186/512934-017-08075 Ml(r0b|a| Ce" FB(IOFIGS

Isolated Microorganisms for Bioconversion of
Biodiesel-Derived Glycerol Into 1,3-Propanediol

Laura MITREA', Laviniz-Florina CALINOIUY, Gabriela PRECUP', Maria BINDEA', Bogdan RUSU'. Monica
TRIF, Biancs-Eugenia STEFANESCU™ loana-Deia PP, Dan-Cristian VODNAR™

@

Utilization of biodiesel derived-glycerol e
for 1,3-PD and citric acid production e b e

aura Mitrea', Monica Tif, Adiana-Florinela Citof? and Dan-Citian Vodnar''® TSV LIAL A Pt T4k G S S S350
e

D5.1| Report on specific/technical and transvers 4§
skillcourses for mentors

PRl Co-funded by
et the European Union



o,
g\i’V%QE EK4AFOOD Glocal Ecosystems and Expanded Knowledge for

green skills and capability in the Food sector

Department of Food Science,
Faculty of Food Science and Technology

University of Agricultural Sciences and Veterinary Medicine
Cluj-Napoca, Romania

Production of Valuable Organic Chemicals

Bindea et ol Microb CeflFact (2018) 17.97

https//dolorg/101186/512934-018.0945-4 Microbial Cell Factories |

Valorification of crude glycerol @
for pure fractions of docosahexaenoic

acid and (3-carotene production by using
Schizochytrium limacinum and Blakeslea trispora

Beta-carotene
(mg/ 100 g dried biomass)
cunvanaNm®

- ‘ e . S S
Maria Bindea', Bogdan Rusu', Alexandru Rusu?, Monica Trif', Loredana Florina Leopold’, Francisc Dulf N & .@\ s & &
and Dan Cristian Vodnar'"® & & c’\*‘-v@(" 06‘.0“"
& &
Fig.7 B-Carotene produc

tion during fermentation processes on

Optimizaton of Biomass Producton on Crude Giycerot

M
Table2 P | of B and lutein
purification by TLC and SPE
3 Carotenoids  Total Cisisomers Total lutein Cis isomers
H p-carotene % of TLC after SPE % of SPE
2 of TLC fraction separation fraction
710 fraction (%) (%) (%) (%)
® 0 onn 0 2 -
uN fo & p-Carotene 999 3883 999 3153
T ature » ol
w343 4 4300 AR BIGH w20 W2 WNT Lutein 937, 459 0 3
10 s e g

Department of Food Science,

Faculty of Food Science and Technology

University of Agricultural Sciences and Veterinary Medicine
Cluj-Napoca, Romania

Bioreactor

fermentation of glycerol
by microorganisms
(Blakeslea trispora)

Sweet Burger
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4. ldentification of bioactive compounds from agro-industrial by-products

p—— -
% s (g1 W)
Conterts lists svailable & SchnaDract
RTIM) Mook N4 e Sophs 0
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% Moagny  etade 3045-rnuyl; @ e 0
j Journal honepage www alseviar.comocatefoodchem oo
e e
v 8 . . . » e
i of the bioactive ¢ and @._m e et
antimutagenic and antimicrobial activities of thermally processed e
agro-industrial waste G M
Dan Cristian Vodsar *** Lavinia Florina Ciinoiu*”, Frandisc Vasile Dulf ", Bianca Eugenia Stefinescu', e
Gianina Crisan *, Carmen Socaciu** T —
. RS e — Wluafeogeun ol 6 05
. ol Mk 11 40173 e M
Dybacions Risaln Mo 70 faos)
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Knids  loedn 08
Grdp 3O qhome. 5 s
Foonl e Quran 3 nrrosd)
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(rrta 140 ide
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. g, Vikes (w50 1+3) s ow lowed by e sgescy ke 0. et
E ,Z . sargles othe cve eyt Saderes e - Caghad P e S Gaph Pl S o 8
i ]
i il
8 s
B

P I YL

Total lipid costen

Anto o the exwacts

D5.1| Report on specific/technical and transvers 5(
skillcourses for mentors

JURel Co-funded by
LN the European Union



































































































