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WELCOME TO THE 

IFTC 2025 

 

 

The I International FoodTec Conference  ҭ Shaping the Future of Sustainable 

Food Ecosystems ҭ will be held from the 27th to 29th of October 2025. The event 

convenes together leading experts in advanced research, innovative food 

solutions, prominent stakeholders from the food industry, and policymakers 

focused on strategic planning and funding for the sector.  

Organized under the scope of the European Net4Food Project  ҭ Research and 

Innovation Network for the Food Sector in the Cross-Border Region ҭ and funded 

by Interreg POCTEP, the conference aims to enhance a network of excellence 

within the food sector of the  Galicia-Northern Portugal Euroregion. Additionally, 

it will strengthen the scientific and technological capacities of the food industry 

by driving innovation, adding value to regional endogenous resources, and 

promoting sustainable, safe, and healthy food practices.  

The conference is closely aligned with the establishment of the future  Iberian 

FoodTec Lab (IFL), an international reference center for technological innovation 

in the food sector. Attendees will engage in insightful discussions addressing 

challenges and opportunities within the industry, focusing on sustainability, 

innovation, and knowledge transfer. Key topics include innovative food 

technologies, emerging nutritional trends , food quality and safety , consumer 
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behavior, digital transformation , and strategic developments within the food 

sector. A highlight of the event will be the presentation of the advancements from 

the Net4Food Project . 

The I International FoodTec Conference  is structured around six core topics:  

 Challenges and Opportunities in the Food System of the Transborder 

Region 

Innovation, Technology, and Food Security in a Changing Global 

Landscape  

Nutrition and Consumer Trends: Enhancing the Value of Endogenous 

Resources  

Quality, Food Safety, and Environmental Responsibility 

Marketing, Digitalization, and the Future of the Food Sector  

Strategic Developments in the Net4Food Project 

 

The Net4Food Project  brings together a distinguished consortium coordinated 

by the Polytechnic Institute of Bragança , including strategic partners such as 

the University of Vigo, the International Iberian Nanotechnology Laboratory (INL), 

the Galician Food Cluster (Clusaga), PortugalFoods, and the collaborative 

laboratories MORE CoLAB and AquaValor. Their expertise reinforces the 

development of pioneering initiatives, laying the foundation for an innovative hub 

in the European Food Sector. This collaborative effort is posed to advance 

sustainable practices and promote transformative changes within Food 

Ecosystems. 

 

 

 

 

 

 

All the information contained in this Book of Abstracts is accurate at the time of its 

publication. The Conference Organizers reserve the right to make modifications. 
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GENERAL INFORMATION 

 

Conference venue 

The conference will be held at the Hotel  Exe São Lázaro in Bragança, Portugal, in 

the Salão Armindo Correia.ШThe hotel is conveniently located just 2 km from the 

historical center of Bragança. 

Day 1 ҭ Day 3 

Monday ҭ Wednesday 

October 27th ҭ October 29th 

09:00 AM ҭ 6:00 PM 

 

Exe São Lázaro 

Avenida do Sabor, Nº 2 

5300-367 

Bragança, Portugal 
 

 

Telephone: (+351) 273 310 070 

Mobile: (+351) 925 272 609 

 

Fax: (+351) 273 310 071 

 

General e-mail: 

scfom@exesaolazaro.com  

 

Getting to and from the venue 

You can use private transportation  (taxi) to get to the congress venue. 

Registration and information desk 

The Registration Desk will be located in the hall of the in the Salão Armindo 

Correia at the Hotel Exe São Lázaro and will be open for all three days of the 

conference: Monday to Wednesday, 9:00 ҭ 6:00 PM. 
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All attendees must be registered for the conference. Please proceed to the 

Registration Desk to collect your badge and conference materials. Admission to 

the conference is permitted only to those wearing the official conference badge. 

If a badge is lost or misplaced, please contact the Registration Desk. 

Internet access 

A wireless network will be available at Hotel Exe São Lázaro. Please contact the 

Information Desk to obtain the username and password, if needed. 

Smoking policy 

As of 1 January 2008, Portuguese legislation prohibits smoking in all public 

places, including cafés, bars, and restaurants (except in designated smoking 

areas). Smoking is permitted only outside the conference venue. 

Electricity supply 

The standard voltage in Portugal is 220 V. If you need a plug or power adapter, 

you can purchase one at electronics stores. 

Transportation 

In Bragança, a city bus service is available for travel around the city center. Bus 

tickets start from 4072"֗0 For more tqwvgҲu options , please visit: 

https://bus.cm -braganca.pt/routes  

Taxis operate 24 hours a day and can be ordered from the conference venue or 

your hotel. Taxis can also be hailed on the streets if they display a green light with 

vjg"yqtf"ҵTAXIҶ. Please avoid using unlicensed taxis, which are ordinary cars 

operated by drivers solicitating fares on the street. 

Renting a car can be a convenient option if you plan to stay in areas farther from 

the city center. Car rentals are generally affordable, and having a car allows you 

to take longer trips. However, to fully experience the city, it is best to explore the 

city center on foot, as many of its charming streets are accessible only by 

walking. 

 

https://bus.cm-braganca.pt/routes
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Emergencies 

For police, ambulance, or fire services, dial 112. 

Weather 

For up-to-date weather information, please visit the Portuguese Meteorology 

Institute  website:  

https://www.ipma.pt/pt/index.html  

Tourism and leisure 

The conference venue is located just 2 km from the historical center of Bragança. 

Step outside and enjoy the city! For more information, please visit : 

https://turismo.cm -braganca.pt/  

Currency 

Rqtvwicn"wugu"vjg"Gwtq"*֗+0"VtcxgngtҲu cheques can be exchanged for cash at 

banks and currency exchange offices . 

Liability 

The Organizing Committee of the conference accepts no liability for personal 

injuries or loss/damage to personal property incurred during, or as a result of, the 

conference or its social events. The Committee reserves the right to make any 

changes, modifications, or omissions to the information published in this book.  

Insurance 

The Conference Organizers cannot accept any responsibility for personal 

accidents and damage to the private property of Conference and Exhibition 

Delegates.

https://www.ipma.pt/pt/index.html
https://turismo.cm-braganca.pt/
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CONFERENCE PARTICIPATION 

 

Certificate of Attendance 

All registered participants will receive a Certificate of Attendance  for the IFTC via 

email within a few days following the conclusion of the conference . 

Certificate of Presentation 

Participants who delivered a presentation at the IFTC will receive a Certificate of 

Presentation via email within a few days following the conclusion of the 

conference. 

Photography policy 

Recording and photographing conference presentations is permitted .
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SCIENTIFIC INFORMATION 

 

Roundtable 

Two roundtables will be held during the IFTC, each addressing key aspects of the 

Iberian agri-food ecosystem.  

Tqwpfvcdng" K"Ү"Ejcnngpigu" cpf" Qrrqtvwpkvkgu" kp" vjg" Hqqf" U{uvgo" qh" vjg"

Vtcpudqtfgt"Tgikqp 

This 1-hour session will discuss the main challenges and opportunities faced by  

cross-border food systems, particularly in Northern Portugal and Galicia. It will 

highlight the strategic relevance of establishing the Iberian Food Laboratory as a 

shared infrastructure to foster innovation, strengthen territorial cooperation, and 

secure sustainable funding for regional development.  

Tqwpfvcdng"KK"Ү"Uvtcvgike"Fgxgnqrogpvu"kp"vjg"Pgv6Hqqf"Rtqlgev 

This roundtable will have a duration of 1.5 hours and aims to encourage the 

exchange of experiences and perspectives on the present and future of the 

Iberian agri-food sector. Six Portuguese and Spanish companies, together with 

the agri-food industry cluster s PortugalFoods and CLUSAGA, and the 

collaborative laboratories MORE CoLAB and AquaValor, will reflect on the main 

challenges, innovation strategies, and emerging trends shaping the evolution of 

the sector. 

Reflective lecture 

One Reflective Lecture will take place, with a duration of 45 min utes. 

Plenary lecture 

A total of six Plenary Lectures will be held, each lasting 30 minutes. 
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Keynote lecture 

A total of thirteen  Keynote Lectures will be held, each lasting 20 minutes. 

Oral presentation 

A total of thir ty-six Oral Presentations will be held, each lasting 5 minutes. 

Please check your Oral Presentation code in the Oral Presentation List included 

in this book. 

Thought exchange 

At the end of each session, there will be a 5-minute Q&A. 

Presentations upload 

All conference presentations will all take place in the Salão Armindo Correia at 

Hotel Exe São Lázaro. Personal computers will not be allowed for presentations; 

speakers may use their personal USB drives. Accepted formats  are 

PowerPoint (.pptx) or PDF. 

An IT Desk will  be available on-site. All speakers must upload their presentations 

at least two hours before the start of the ir respective session. 

E-Poster presentation 

Posters will be displayed on LCD monitors in the hall of the Salão Armindo Correia 

at Hotel Exe São Lázaro throughout the three days of the conference as part of 

the scientific program.  

The poster should be prepared in portrait orientation, with a maximum size of 

90 cm (height) × 50 cm (width), and saved in PDF format. 

Please check your poster code in the Poster List included in this book.  
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Each poster abstract will be assigned to a specific display screens as follows:  

Oqpkvqt %Rquvgt 
1 1 ҭ 52 

2 53 ҭ 104 
3 105 ҭ 156 
4 157 ҭ 208 

 

Poster presentations will take place during the coffee breaks on each conference 

day. Presenters are expected to be at their posters during these breaks to engage 

with attendees and answer questions. 

Awards 

Oral presentations and posters will be evaluated by a selective committee of 

experts appointed by the Conference Scientific Committee. The highest-scoring 

contributions  will receive the Best Oral Presentation and the Best Poster awards, 

provided by ReadyToPub ҭ Author Services Provider. These awards will be 

officially presented during the Closing Session of the conference.  

Vjg"eqorgvkvkqp"ku"qrgp"gzenwukxgn{"vq"wpfgtitcfwcvg."ocuvgtҲu."cpf"fqevqtcn"

students. For further details, please refer to the ReadyToPub Awards Regulation. 
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SOCIAL EVENTS 

 

Different activities have been planned to give participants the opportunity to 

explore the city, its culture, and traditions. In addition to the scientific  program, 

participants will be able to socialize during the coffee breaks, lunches, Welcome 

Cocktail, and Conference Gala Dinner. 

Typical Portuguese dishes with a contemporary twist , accompanied by a 

selection of Portuguese wines , will be served. 

The social events will also feature dynamic performances, including traditional 

cultural  presentations, ensuring an unforgettable experience! 

Please inform the Organizing Committee of any dietary requirements. 

Coffee breaks & lunches 

Coffee breaks and lunches during the conference are free for registered 

participants who have confirmed their attendance.  

Coffee Breaks - served in the hall of the conference room: 

Á Day 1, Monday, 27th: 4:00 ҭ 4:30 PM 

Á Day 2, Tuesday, 28th: 11:00 ҭ 11:30 AM and 4:00 ҭ 4:30 PM 

Á Day 3, Wednesday, 29th: 10:40 ҭ 11:10 AM 

Lunches - served at the Hotel Exe São Lázaro, Alcina Ramos room. 

Á Day 1, Monday, 27th: 12:45 ҭ 14:30 PM, for confirmed participants  

Á Day 2, Tuesday, 28th: 12:45 ҭ 14:30 PM, for confirmed participants  

Á Day 3, Wednesday, 29th: 13:00 ҭ 15:00 PM, for invited guests  only 
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Welcome Cocktail 

The Welcome Cocktail is free for registered participants who have confirmed 

their attendance.ШCaretos, a traditional masked character, will be present to 

entertain participants during the social event.  Transportation from the Hotel to 

the Restaurant will be provided by the Organizing Committee. 

 

Day 1 

Monday, October 27th 

7:30 ҭ 11:00 PM 

 

Casa do Lago, Albufeira do Azibo 

Fraga da Pegada 

5340-410 

Santa Combinha 

Macedo de Cavaleiros 

 

 

 

 

 

Telephone: 

(+351) 917 343 125 

 

General e-mail: 

clientes@acasadolago.pt 

 

Dress code: 

Formal/Smart Casual 
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Gala Dinner 

The Gala Dinner is open to participants who have confirmed their attendanc e. 

Vjg"equv"ku"֗72"rgt"rgtuqp."rc{cdng"at the registration desk upon arrival. Invited 

guests may attend free of charge. 

Participants yknn"dg"gpvgtvckpgf"d{"Itwrq"FҲCnoc"Hcfq."rgthqtokpi"vtcfkvkqpcn"

Portuguese songs. 

Transfer from the Hotel Exe São Lázaro to the Quinta da Carvalhinha will be 

provided by the Organizing Committee via a tourist train.ШTime permitting, guests 

will have the opportunity to enjoy a panoramic tour of the city center aboard the 

tourist train.  

Day 2 

Tuesday, October 28th 

8:00 ҭ 11:00 PM 

 

Quinta da Carvalhinha 

Hotel Estalagem Turismo 

Estrada de Turismo - Cabeça Boa 

5300-852 

Bragança, Portugal  

 

Telephone: 

(+351) 273 324 204 

 

General e-mail:  

infoquintadacarvalhinha@gmail.com  

 

Dress code: 

Formal/Smart Casual 
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AGENDA 
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SCIENTIFIC PROGRAM 

 

Fc{"3"~"Oqpfc{."Qevqdgt"49vj 

Ygneqog"
Egtgoqp{ 

Ejcnngpigu"cpf"Qrrqtvwpkvkgu"kp"vjg"Hqqf"U{uvgo"qh"vjg"Vtcpudqtfgt"
Tgikqp 

Ejckt<"Nknnkcp"Dcttqu 

2;<22"ҭ"2;<52 Tgikuvtcvkqp 

2;<52"ҭ"32<22 Qrgpkpi"Uguukqp 

Qtncpfq"Tqftkiwgu"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

Ocpwgn"Tgkiquc"*Wpkxgtukfcf"fg"Xkiq+ 

*Eqokuuּנq"fg"Eqqtfgpcּנּצq"g"Fgugpxqnxkogpvq"Tgikqpcn"fq"Pqtvg+, 

Nknnkcp"Dcttqu"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

32<22"ҭ"34<22 Tqwpfvcdng 

Lguwu"Dcttgktq/Jwtng"*Gwtqrgcp"Eqookuukqp+ 

Lckog" Rkּצcttc" *Cuuqekcּנּצq" Rqtvwiwguc" fqu" Kpfwuvtkcku" fg" Cnkogpvqu"
Eqorquvqu"rctc"Cpkocku+ 

Ocpwgn"Tgkiquc"*Wpkxgtukfcf"fg"Xkiq+ 

Qtncpfq"Tqftkiwgu"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

Kucdgn"Hgttgktc"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

Nqtgp|q"Rcuvtcpc"*Kpvgtpcvkqpcn"Kdgtkcp"Pcpqvgejpqnqi{"Ncdqtcvqt{+ 

Zquּר"Nciq"Icteֿבc"*Zwpvc"fg"Icnkekc+ 

Tcswgn"Tqejc"*Ciּשpekc"rctc"q"Fgugpxqnxkogpvq"g"Eqguּנq+ 

*Eqokuuּנq"fg"Eqqtfgpcּנּצq"g"Fgugpxqnxkogpvq"Tgikqpcn"fq"Pqtvg+, 

 

Ejckt<"Fgqnkpfc"Uknxc"*RqtvwicnHqqfu+ 

Ygneqog"
Egtgoqp{ 

TgὍgevkxg"Ngevwtg 

Ejckt<"Lqּנq"Dcttgktc 

34<22"ҭ"34<67 Gogtikpi"ejcnngpigu"cpf"qrrqtvwpkvkgu"hqt"uekgpeg"cpf"kppqxcvkqp"kp"
Gwtqrg<" vjg" pgzv" ownvkcppwcn" Ὄpcpekcn" htcogyqtm" *424:ҭ4256+" cpf"
ejcnngpigu"kp"hqqf"uekgpeg 

Ocpwgn"Jgkvqt"*Kpuvkvwvq"Uwrgtkqt"Vּרepkeq+ 

34<67"ҭ"36<52 Nwpej"~"G/Rquvgt"Uguukqp 

Uguukqp"3 

Kppqxcvkqp." Vgejpqnqi{." cpf" Hqqf" Ugewtkv{" kp" c" Ejcpikpi" Inqdcn"
Ncpfuecrg 

Ejcktu<"Hּלvkoc"Octvkpu"cpf"Cpc"Rcwnc"Rgtgktc 

36<52"ҭ"37<22 RN3"/"Tgugctej"("kppqxcvkqp"kpkvkcvkxgu"kp"vjg"citq/hqqf"ugevqt 

Kucdgn"Hgttgktc"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 
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37<22"ҭ"37<42 MP3"/"Ewnvkxcvkpi"ownvk/uvcmgjqnfgt"eqnncdqtcvkqp"cpf"kppqxcvkqp"kp"hqqf"
uchgv{<" T(K" rtkqtkvkgu" hqt" c" uchg" vtcpukvkqp" vqyctfu" uwuvckpcdng" hqqf"
u{uvgou 

Xgtqpkec"O0"V0"Ncvvcp|kq"*Pcvkqpcn"Tgugctej"Eqwpekn"qh"Kvcn{+ 

37<42"ҭ"37<47 QR3"/"DTCKPT<"vjg"dtckp"qh"vjg"hqqf"kpfwuvt{ 

Lqּנq"Ucpvqu"*Dtckpt+ 

37<47"ҭ"37<52 QR4"/"Pwvtkvkqpcn" rtqὌng." rqn{rjgpqn" dkqceeguukdknkv{." cpf" hwpevkqpcn"
rqvgpvkcn"qh"ycnpwv"qkn"d{/rtqfwevu"cuuguugf"vjtqwij"ukowncvgf"fkiguvkqp"
cpf"egnn/dcugf"oqfgn 

Tchcgn"Ocueqnqvk"Urtּרc"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

37<52"ҭ"37<57 QR5"/"Ugngpkwo"dkqhqtvkὌecvkqp"qh"uykuu"ejctf"oketqitggpu"wpfgt"kpfqqt"
xgtvkecn"hctokpi"eqpfkvkqpu 

Cngzku"Rgtgktc"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

37<57"ҭ"37<62 QR6"/"Pqxgn"rtqeguukpi"vgejpqnqikgu"vq"cfftguu"d{/rtqfwevu"xcnqtk|cvkqp."
pgy"hqqf"vtgpfu."cpf"uecng/wr"ejcnngpigu 

Xkxkcpc"Oqpvgktq"*KPQX0NKPGC."VCIWUXCNNG[+ 

37<62"ҭ"37<67 QR7"/"Ejctcevgtk|cvkqp"qh"ownvknc{gt"dcevgtkcn"egnnwnqug/ejkvqucp"Ὄnou"
nqcfgf"ykvj"icnnke"cekf"hqt"kppqxcvkxg"cevkxg"hqqf"rcemcikpi 

Rcvtkekc"Ec|︡p"*Wpkxgtukfcf"fg"Ucpvkciq"fg"Eqorquvgnc+ 

37<67"ҭ"37<72 QR8"/"Tqng"qh"rtqvgkp"eqorqukvkqp"cpf"tgὌpgogpv"ngxgn"kp"rncpv"rtqvgkp"
uvtwevwtg"cpf"hwpevkqpcnkv{"fwtkpi"j{ftqvjgtocn"rtqeguukpi 

Rctng"Hnqtgpekc"*Wpkxgtukfcf"fg"Xcnncfqnkf+ 

37<72"ҭ"37<77 QR9"/"C"uqhv"ocvvgt"crrtqcej"vq"Ὄdtg"hqt"vjg"fgukip"qh"uwuvckpcdng"cpf"
jgcnvjkgt"hqqfu 

Rcvtkekc"Nqrg|/Ucpejg|"*Kpuvkvwvq"fg"Kpxguvkicekqpgu"Octkpcu+ 

37<77"ҭ"38<22 QR:"/"Uwdetkvkecn" ycvgt" vtgcvogpv" hqt" gpjcpekpi" Ὄdgt" uqnwdknkv{" cpf"
pwvtkvkqpcn"xcnwg"qh"egtgcn"dtcpu"d{/rtqfwevu 

Fkqiq"Ucnxcvk"*Wpkxgtukfcf"fg"Xcnncfqnkf+ 

38<22"ҭ"38<52 Eqhhgg"Dtgcm"~"G/Rquvgt"Uguukqp 

Uguukqp"3 Kppqxcvkqp." Vgejpqnqi{." cpf" Hqqf" Ugewtkv{" kp" c" Ejcpikpi" Inqdcn"
Ncpfuecrg 

Ejcktu<"Etkuvkpc"Ecnglc"cpf"Gnkcpc"Rgtgktc 

38<52"ҭ"39<22 RN4"/"Kppqxcvkqp."vgejpqnqi{."cpf"hqqf"ugewtkv{"kp"c"ejcpikpi"inqdcn"
ncpfuecrg 

Rgftq"Swgktq|"*Hgfgtcּנּצq"fcu"Kpf uvtkcu"Rqtvwiwgucu"Citq/Cnkogpvctgu."
Wpkxgtukfcfg"fg"Nkudqc+ 

39<22"ҭ"39<42 MP4"/"Ftkxkpi"kppqxcvkqp"hqt"ogfkvgttcpgcp"hqqf"ugewtkv{<"RTKOCҲu"korcev"
vjtqwij"tgugctej"cpf"vgejpqnqi{0"Ujqyecukpi"tgugctej."kppqxcvkqp."cpf"
rqnke{"u{pgtikgu"vq"dwknf"tguknkgpv"citq/hqqf"u{uvgou"kp"vjg"ogfkvgttcpgcp 

Oqjcogf"Ycigkj"*RTKOC+ 

39<42"ҭ"39<47 QR;"/"Wpxgknkpi"vjg"tqng"qh"rqn{rjgpqnu"kp"oqfwncvkpi"inwvgp"rtqvgkpu<"c"
oqngewnct"cpf"hwpevkqpcn"rgturgevkxg 

Lqtig"Rctfgnncu"Uqvq"*Wpkxgtukfcf"fg"Xkiq+ 

39<47"ҭ"39<52 QR32"/"Cfxcpekpi"hqqf"rtqvgkp"hwpevkqpcnkv{"vjtqwij"qjoke"jgcvkpi 

Tkectfq"P0"Rgtgktc"*Wpkxgtukfcfg"fq"Okpjq+ 
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39<52"ҭ"39<57 QR33"/"Xcnqtk|cvkqp"qh"Cictkewu"dkurqtwu"d{/rtqfwevu<"kpeqtrqtcvkqp"qh"
hgtogpvgf"cpf"pqp/hgtogpvgf"Ὅqwtu"kpvq"inwvgp/htgg"dtgcf"pwvtkvkqpcn."
hwpevkqpcn."cpf"vgejpqnqikecn"korcev 

Cpc"Ucnfcpjc"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

39<57"ҭ"39<62 QR34"/"Ejgokecn"cpf"dkqcevkxg"ejctcevgtk|cvkqp"qh"rtqrqnku"gzvtcevu"cpf"
crrnkecvkqp"kp"hqqf"rtgugtxcvkqp 

Ctkvuqp"Vqngpvkpq"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

39<62"ҭ"39<67 QR35"/"Engcp/ncdgn"uoqqvjkgu"ykvj"crrng"cpf"ecttqv"rqocegu<"tjgqnqi{"
cpf"cpvkqzkfcpv"uvcdknkv{ 

Ucggf"Ucnctk"*Wpkxgtukfcfg"fg"Nkudqc+ 

39<67"ҭ"39<72 QR36"/"Ghhgev"qh"fkgvct{"rqn{rjgpqnu"kp"dkqceegukdknkv{."dkqcxckncdknkv{"cpf"
hwtvjgt"cnngtigpkekv{"qh"koowpqigpke"rtqvgkpu 

Tqfqnhq"Uko︣gu"*Wpkxgtukfcf"fg"Xkiq+ 

39<72"ҭ"3:<22 Vjqwijv"Gzejcpig 

S(C"Uguukqp 

3;<52"ҭ"45<52 Ygneqog"Eqemvckn 

Ecuc"fq"Nciq"*Cndwhgktc"fq"C|kdq+ 



 

 23 

 

 

Fc{"4"~"Vwgufc{."Qevqdgt"4:vj 

Uguukqp"4 

Pwvtkvkqp"cpf"Eqpuwogt"Vtgpfu<"Gpjcpekpi"vjg"Xcnwg"qh"Gpfqigpqwu"
Tguqwtegu 

Ejcktu<"Hknkrc"Tgku"cpf"אpignc"Hgtpcpfgu 

2;<22"ҭ"2;<52 RN5"/"Wre{enkpi<"qrrqtvwpkvkgu"cpf"ejcnngpigu 

Ikqtikc"Urkipq"*Wpkxgtukvּכ"Ecvvqnkec"fgn"Ucetq"Ewqtg+ 

2;<52"ҭ"2;<72 MP5"/"Vtcpuhqtokpi"gpfqigpqwu"tguqwtegu"kpvq"jkij/xcnwg"kpitgfkgpvu"
ykvj xcnwg etgcvkqp 

Ocpwgnc"Rkpvcfq"*Wpkxgtukfcfg"Ecv︡nkec"fq"Rqtvq+ 

2;<72"ҭ"32<32 MP6"/"Fgukipkpi"pgzv/igpgtcvkqp"rncpv"rqn{uceejctkfg"kpitgfkgpvu<"htqo"
uqhv"ocvvgt"vq"rtgekukqp"pwvtkvkqp 

Octkq"O0"Octvkpg|"*Wpkxgtukfcf"fg"Xcnncfqnkf+ 

32<32"ҭ"32<37 QR37"/"Rcpetgcvke"nkrcug"gzjkdkvu"ugngevkxg"guvgtcug"cevkxkv{"qp"ectdqz{n"
nkpmgf"j{ftqz{ekppcoke"cekf"inwequkfgu 

Rcdnq"Icnngiq/Nqdknnq"*Cctjwu"Wpkxgtukv{+ 

32<37"ҭ"32<42 QR38"/"kp"xkvtq"cpcn{uku"qh"uvctej"fkiguvkdknkv{"cpf"rtgfkevgf"in{egoke"kpfgz"
kp"vtcfkvkqpcn"cpf"kpfwuvtkcn"dtgcfu"htqo"vjg"icnkekcp"octmgv 

O0"Rknct"Gurcאלc/Hctkאלcu"*Wpkxgtukfcf"fg"Ucpvkciq"fg"Eqorquvgnc+ 

32<47"ҭ"32<52 QR39"/"Rtgdkqvke"rqvgpvkcn"qh"crrng"rqoceg"dghqtg"cpf"chvgt"ukowncvgf"
fkiguvkqp<"cp"kp"xkvtq"gxcnwcvkqp"ykvj"rtqdkqvke"uvtckpu 

Nkgig"Ciwkct"Rcueqcnkpq"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

32<57"ҭ"32<62 QR3:"/"Htqo"ycuvg"vq"hqqf<"xcnqtk|cvkqp"qh"qcv"rwnr"htqo"eqoogtekcn"qcv"
ftkpmu 

Uctc"Dgtiwkegu"*Wpkxgtukfcf"fg"Xcnncfqnkf+ 

32<62"ҭ"32<67 QR3;"/"Xcnqtk|cvkqp"qh"htwkv"fkuvknncvkqp"rqocegu 

Qhּרnkc" Cplqu" *Kpuvkvwvq" Rqnkvּרepkeq" fg" Ecuvgnq" Dtcpeq." Egpvtq" fg"
Dkqvgepqnqikc"fg"Rncpvcu"fc"Dgktc"Kpvgtkqt+ 

32<67"ҭ"32<72 QR42"/"Htqo"jco"vq"5F"upcemu<"vqyctfu"uwuvckpcdng"uqnwvkqpu 

Nkukcpg"Ectxcnjq"*Wpkxgtukfcfg"fg"Nkudqc+ 

32<72"ҭ"32<77 QR43"/"Jkijn{"rtqvgkp/fgpug"urtgcfu<"c"uvtcvgi{"hqt"oketqpwvtkgpv"fgnkxgt{"
kp"pwvtkvkqpcnn{"xwnpgtcdng"rqrwncvkqpu 

Ujg{oc"Mjgoktk"*Wpkxgtukfcfg"fg"Nkudqc+ 

32<77"ҭ"33<22 QR44"/"Uwuvckpcdng"kpugev"rtqvgkpu<"gxcnwcvkpi"fkiguvkdknkv{."cnngtigpkekv{."
cpf"kpὍcoocvqt{"rqvgpvkcn 

Nkugvg"O0"Uknxc"*Wpkxgtukfcfg"fq"Rqtvq+ 

33<22"ҭ"33<52 Eqhhgg"Dtgcm"~"G/Rquvgt"Uguukqp 

Uguukqp"4 

Pwvtkvkqp"cpf"Eqpuwogt"Vtgpfu<"Gpjcpekpi"vjg"Xcnwg"qh"Gpfqigpqwu"
Tguqwtegu 

Ejcktu<"Uctc"H0"Xkgktc"cpf"Hknkrc"Ocpfko 

33<52"ҭ"33<72 MP7"/"Ownvk/qokeu" ejctcevgtk|cvkqp" qh" gogtikpi" rkiogpvgf" yjgcv"
igpqv{rgu<"pwvtkvkqpcn."oqngewnct"cpf"hwpevkqpcn"rgturgevkxgu 

Xkevqt"Htgkvcu"*Wpkxgtukfcfg"fq"Rqtvq+ 
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33<72"ҭ"34<32 MP8"/"Qjoke"jgcvkpi<"cfxcpekpi"hqqf"uchgv{."swcnkv{."cpf"dkqrtqeguukpi"
kppqxcvkqp 

Lquּר"Vgkzgktc"*Wpkxgtukfcfg"fq"Okpjq+ 

34<32"ҭ"34<37 QR45"/"Fkxkpi"kpvq"octkpg"tguqwtegu<"gzrnqtkpi"vjg"qegcpҲu"tgugtxqkt"qh"
dkqoqngewngu 

Icdtkgnc"Uqwuc"*Wpkxgtukfcfg"fg"Nkudqc+ 

34<37"ҭ"34<42 QR46"/"Pcpqgpecruwncvkqp"qh"Tjwu"eqtkctkc"N0"Ngch"gzvtcev"cu"c"pcvwtcn"
hqqf"rtgugtxcvkxg 

Gnk|cpftc"P0"I0"Ctfqjckp"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

34<42"ҭ"34<47 QR47"/"ZVTGOGIQWTOGV" 402<" eqppgevkpi" icuvtqpqo{." uekgpeg." cpf"
uwuvckpcdng"citqpqoke"rtcevkegu"vq"fgnkxgt"gpjcpegf"jcnqrj{vg"rtqfwevu 

Octvc"Qnkxgktc"*Wpkxgtukfcfg"fq"Cnictxg+ 

34<47"ҭ"34<52 QR48"/"Ejctcevgtk|cvkqp"qh"rwormkp"cpf"cnoqpf"keg/etgcou"rtqfwegf"
ykvj"hqqf"kpfwuvt{"ukfg"uvtgcou 

Htcpekueq"Jgtfgktq"*Wpkxgtukfcfg"fg"Nkudqc+ 

34<52"ҭ"34<57 QR49"/"Jqpg{ejguv"egtgcn"dct<"c"uchg."pwvtkvkqwu."cpf"uvcdng"rtqfwev"
fgtkxgf"htqo"dgg"rtqfwevu 

Ucpftc"Dctdquc"*OQPVGUKPQ"ҭ"Dgg"Rtqfwevu"Uwuvckpcdng"cpf"Uqekcn{"
Tgurqpukdng+ 

34<57"ҭ"34<62 QR4:"/"Gxcnwcvkpi" cpvkfkcdgvke" cevkxkv{" qh" fctm" vgc" rgrvkfgu<"
ogvjqfqnqikecn"kpukijvu"hqt"uwuvckpcdng"pwvtkvkqpcn"uqnwvkqpu" 

Octkuqn"Fkcu"*Kpvgtpcvkqpcn"Kdgtkcp"Pcpqvgejpqnqi{"Ncdqtcvqt{+ 

34<62"ҭ"34<67 Vjqwijv"Gzejcpig 

S(C"Uguukqp 

34<67"ҭ"36<52 Nwpej"~"G/Rquvgt"Uguukqp 

Uguukqp"5 
Swcnkv{."Hqqf"Uchgv{."cpf"Gpxktqpogpvcn"Tgurqpukdknkv{ 

Ejcktu<"Vgtguc"Ectxcnjq"cpf"Vc{ug"H0"H0"fc"Uknxgktc 

36<52"ҭ"37<22 RN6"/"Inqdcn"ejcnngpigu"vq"hqqf"uchgv{"cpf"tkum"cuuguuogpv<"jqy"vq"gpuwtg"
c"oqtg"uwuvckpcdng"hwvwtg"hqt"qwt"hqqf"u{uvgouA 

Ectnqu"fcu"Pgxgu"*Gwtqrgcp"Hqqf"Uchgv{"Cwvjqtkv{+ 

37<22"ҭ"37<42 MP9"/"Jkffgp"oketqdkcn"dkqfkxgtukv{"kp"hqqf"rtqfwevkqp"u{uvgou<"korcev"
qp"swcnkv{."uchgv{"cpf"uwuvckpcdknkv{ 

Cxgnkpq"עnxctg|/Qtf︡אלg|"*Wpkxgtukfcf"fg"Ng︡p+ 

37<"42"ҭ"37<62 MP:"/"Rjgpqnke"eqorqwpfu<"c"uwuvckpcdng"mg{"vq"jgcnvj."swcnkv{."cpf"
ektewnct"hqqf"u{uvgou 

Cpc"Pqxq"Dcttqu"*Wpkxgtukfcfg"fg"Vtּלu/qu/Oqpvgu"g"Cnvq"Fqwtq+ 

37<62"ҭ"37<67 QR4;"/"Gxcnwcvkqp"qh"vjg"ghhgevu"qh"vjg"hwpikekfgu"qzcvjkcrkrtqnkp"cpf"
urktqzcokpg"qp"Uceeejctqo{egu"egtgxkukcg"egtgxkukcg"xkpkhgto"5F"cpf"
Uceejctqo{egu"egtgxkukcg"dc{cpwu"ncnxkp"GE333:VO"{gcuvu 

Keֿבc"I︡og|/Rּרtg|"*Wpkxgtukfcf"fg"Xkiq+ 

37<67"ҭ"37<72 QR52"/"Rtgnkokpct{" kpxguvkicvkqp" qh" uwthceg" oqfkὌecvkqpu" kp" NFRG"
oketqrncuvkeu"wpfgt"ukowncvgf"icuvtqkpvguvkpcn"eqpfkvkqpu 

Octkcpc"Ncocu"*Wpkxgtukfcfg"fq"Rqtvq+ 

37<72"ҭ"37<77 QR53"/"Hqqf"Uchgv{."Swcnkv{."cpf"Gpxktqpogpvcn"Tgurqpukdknkv{<"Cfftguukpi"
Oqfgtp"Ejcnngpigu"hqt"c"Jgcnvjkgt"Hwvwtg 

Tgpcnf"Dnwpfgnn"*Wpkxgtukv{"qh"Ocnvc+ 

37<77"ҭ"38<22 QR54"/"Kortqxkpi"owpkekrcn"dkqycuvg"eqorquvkpi"ocpcigogpv"uvtcvgikgu"
kp"Tguֿבfwqu"fq"Pqtfguvg."GKO."U0C0"wukpi"c"nkhg"e{eng"crrtqcej" 

Ncֿבu"Hcdkcpc"UgtcὌpk"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

38<22"ҭ"38<52 Eqhhgg"Dtgcm"~"G/Rquvgt"Uguukqp 
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Uguukqp"5 
Swcnkv{."Hqqf"Uchgv{."cpf"Gpxktqpogpvcn"Tgurqpukdknkv{ 

Ejcktu<"Dkcpec"T0"Cndwtswgtswg"cpf"Tquucpc"Ectfquq 

38<52"ҭ"39<22 RN7"/"Wpnqemkpi" vjg" rqygt" qh" dkqcevkxg" eqorqwpfu" cpf" gogtikpi"
vgejpqnqikgu"hqt"c"uwuvckpcdng"hqqf"hwvwtg 

Octֿבc"Lquּר"Tkxcu/Cttgqnc"*Wpkxgtukfcf"Kdgtqcogtkecpc"Rwgdnc+ 

39<22"ҭ"39<42 MP;"/"Xcnqtk|cvkqp"qh"dkqcevkxg"kpitgfkgpvu"vjtqwij"vjgkt"kpeqtrqtcvkqp"kpvq"
geq/htkgpfn{"Ὄnou"hqt"hqqf"crrnkecvkqpu 

Ocpwgn"Xּל|swg|"*Wpkxgtukfcf"fg"Ucpvkciq"fg"Eqorquvgnc+ 

39<42"ҭ"39<62 MP32"/"Pgy"ejcnngpigu"kp"vjg"tkum"cuuguuogpv"qh"hqqf"cffkvkxgu0"Gpuwtkpi"
hqqf"uchgv{"ykvjqwv"pgingevkpi"uwuvckpcdknkv{"cpf"gpxktqpogpv"eqpegtp 

Rcvtkekc"Oqtcngu"*Wpkxgtukfcf"Eqornwvgpug"fg"Ocftkf+ 

39<62"ҭ"39<67 QR55"/"Gogtikpi"cpf"rgtukuvgpv"eqpvcokpcpvu"kp"jqpg{<"kpukijvu"kpvq"rhcu."
xgvgtkpct{"ftwi"tgukfwgu."cnmcnqkfu."cpf"o{eqvqzkpu 

Octvc"Ngkvg"*TGSWKOVG1NCSX+ 

39<67"ҭ"39<72 QR56"/"Korcev"qh"PRM"tcvkqu"qp"rtqzkocvg"eqorqukvkqp."vqeqrjgtqnu"cpf"
hcvv{"cekfu"qh"rwtuncpg"ngcxgu 

Dgcvtk|"J0"Rcuejqcnkpqvvq"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

39<72"ҭ"3:<22 Vjqwijv"Gzejcpig 

S(C"Uguukqp 

42<22"ҭ"45<52 Icnc"Fkppgt"ykvj"owukecn"gxgpv 

Swkpvc"fc"Ectxcnjkpjc 
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Fc{"5"~"Ygfpgufc{."Qevqdgt"4;vj 

Uguukqp"6 
Octmgvkpi."Fkikvcnk|cvkqp."cpf"vjg"Hwvwtg"qh"vjg"Hqqf"Ugevqt 

Ejcktu<"Nwcpc"Hgtpcpfgu"cpf"Cpc"Nwֿבuc"Ocejcfq 

2;<22"ҭ"2;<52 RN8"/"Hggfkpi"vjg"hwvwtg<"yjgp"citkhqqf"u{uvgou"oggv"vjg"fcvc"geqpqo{ 

Ncp"xcp"Ycuugpcgt"*Ycigpkpigp"Uqekcn"("Geqpqoke"Tgugctej+ 

2;<52"ҭ"2;<72 MP33"/"Yqtmkpi"vqigvjgt"hqt"c"uwuvckpcdng"cpf"eqorgvkvkxg"hqqf"u{uvgo 

Rcqnc"Ikcxgfqpk"*Hqqfxcnng{"PN+ 

2;<72"ҭ"32<32 MP34"/"Gzrnqtkpi"eqpuwogtu<"htqo"encuukecn"vq"eqpvgorqtct{"vgejpkswgu"
cpf"ownvkugpuqt{"gzrgtkgpegu 

Twk"Equvc"Nkoc"*Ugpug"Vguv+ 

32<32"ҭ"32<52 MP35"/"Citkhqqf"d{/rtqfwevu<""jcxg"vjg{"c"hwvwtg"kp"vjg"hqqf"ugevqtA 

Dgcvtk|"Qnkxgktc"*Wpkxgtukfcfg"fq"Rqtvq+ 

32<52"ҭ"32<57 QR57"/"Vt{"qt"pqv"vq"vt{A"C"vjgqtgvkecn"rtqrqucn"vq"ejcpig"gcvkpi"dgjcxkqt 

Qnkxc"O0"F0"Octvkpu"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

32<57"ҭ"32<62 QR58"/"Pggf"hqt"URGgf<"c"oketqgzvtcevkqp"crrtqcej"vq"uvtgconkpg"vjg"
cpcn{uku" qh" dkqcevkxg" eqorqwpfu" cpf" qvjgt" oqngewngu" qh" kpvgtguv" kp"
eqorngz"ucorngu 

Lqtig"C0"O0"Rgtgktc"*Wpkxgtukfcfg"fc"Ocfgktc+ 

32<62"ҭ"33<32 Eqhhgg"Dtgcm"~"G/Rquvgt"Uguukqp 

Uguukqp"7 
Uvtcvgike"Fgxgnqrogpvu"kp"vjg"Pgv6Hqqf"Rtqlgev" 

Ejckt<"Fcxkf"Hgtpּלpfg|"Ecnxkאלq 

33<32"ҭ"33<42 Rtgugpvcvkqp"qh"vjg"Pgv6Hqqf"Rtqlgev 

Nknnkcp"Dcttqu"*Kpuvkvwvq"Rqnkvּרepkeq"fg"Dtcicpּצc+ 

33<42"ҭ"34<72 Tqwpfvcdng 

ENWUCIC"*Jgngpc"Lcoctfq+."RqtvwicnHqqfu"*Fgqnkpfc"Uknxc+."OQTG"EqNCD"
*Cngzcpftg"Iqpּצcnxgu+."CswcXcnqt"*Octkc"Lquּר"Cnxgu+."Rּנq"fg"Ikoqpfg"
*Gnkucdgvg Hgttgktc+." Rtqgpqn" *Hknkrg" Egpvgpq+." Ecuc" Ogpfgu" Iqpּצcnxgu"
*Ectqnkpc Fkcu+."Ncpftcvgej"*Rgftq"Dcdq+."Pּרdqfc"Hctou"*Kxּלp"Icteֿבc+."
Itwrq Ewgxcu"*O0« Tqeֿבq"Ekf"Fֿבc|+." 

 

Ejckt<"Nqtgp|q"Rcuvtcpc"*Kdgtkcp"Pcpqvgejpqnqi{"Ncdqtcvqt{+ 

34<72"ҭ"35<22 Enqukpi"Uguukqp 

Hkpcn"Tgoctmu<"Vjg"Korcev"qh"vjg"Pgv6Hqqf 

Fcxkf"Hgtpּלpfg|"Ecnxkאלq"*Wpkxgtukfcf"fg"Xkiq+"cpf"Nknnkcp"Dcttqu"*Kpuvkvwvq"
Rqnkvּרepkeq"fg"Dtcicpּצc+ 

35<22"ҭ"36<52 Nwpej"*qpn{"hqt"kpxkvgf+ 
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JAIME PI¢ARRA 

Associa­«o Portuguesa dos 

Industriais de Alimentos Compostos 

para Animais  
 

Jaime Piçarra , Agronomist Engineer, 61 years old, married and father of two, 

specialized in Agricultural Economics and Rural Sociology, began his 

professional career in 1985 at the Ministry of Agriculture, in the Agricultural 

Market Information Service (SIMA), and was a member of the Portuguese 

fgngicvkqp"kp"vjg"pgiqvkcvkqpu"hqt"vjg"ugeqpf"uvcig"qh"RqtvwicnҲu"kpvgitcvkqp"

process into the EEC, now the EU. He has followed all the reforms of the 

Common Agricultural Policy (PAC) since 1992 and is currently participating in 

discussions on the post -2027 PAC. 

Jaime Piçarra is the Secretary-General of IACA, the Portuguese Feed Industry 

Association. He is Vice-President of the Committee for Industrial Compound 

Hggf"Rtqfwevkqp"qh"HGHCE"*vjg"Gwtqrgcp"Hggf"OcpwhcevwtgtuҲ"Hgfgtcvkqp+."

eqqtfkpcvqt"qh"HGHCEҲu"Vcum"Hqtee on the PAC, and its representative in the 

Civil Dialogue Groups on Arable Crops, CAP Horizontal Matters, and 

International Aspects of Agriculture at DG AGRI (European Commission). He 

cnuq"hqnnqyu"uwuvckpcdknkv{"kuuwgu."rctvkewnctn{"HGHCEҲu"uvtcvgi{"qp"uwuvckpcdng"

soy. He coordinates the Working Group on Agricultural Policy and External 

Relations of FIPA (the Federation of Portuguese Agro-Food Industries), 

represents it on the Monitoring Committee of PEPAC (the Portuguese CAP 

Strategic Plan), and in Brussels, in the Competitiveness Committee of 

FoodDrinkEurope, the European Food and Drink Industry Organization. He is 

also President of the General Assembly of CIB (Centro de Informação em 

Biotecnologia). 

He is the author of several articles on OGMs, agricultural markets, and the 

Common Agricultural Policy ҭ jg"ytkvgu"c"yggmn{"eqnwop."ҵPqvgu"qh"vjg"YggmҶ."

kp" KCECҲu" Pgyungvvgt." cnuq" rwdnkujgf" qp" Citqrqtvcn"ҭ and frequently 

participates, as moderator or speaker, in numerous conferences in Portugal 

and abroad. 

He has been an Honorary Member of FEFAC since April 2016 and an Honorary 

Member of IAAS/UTAD since March 2019. In 2022, he received the CESFAC 

Ogfcn"hqt"ҵRgtuqpcnkv{"qh"vjg"[gct.Ҷ"cyctfgf"d{"EGUHCE"cpf"vjg"Urcpkuj"
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Government, in recognition of his services and dedication to the feed sector in 

the Iberian Peninsula and globally. He is also a member of the General 

Assembly of the EU CAP Network (European Commission), representing 

FEFAC, and of the CPA, a forum for dialogue between the European Union and 

the United States. 

Given his experience in matters related to food security (feed & food security), 

he accepted the invitation from the GPP (Office for Planning, Policies, and 

General Administration) of the Ministry of Agriculture and Fisheries to 

represent Portugal as a national expert at NATO in the area of supply security 

and food security, within the FAPG (Food and Agriculture Planning Group). 
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JESUS BARREIRO-HURLE 

European Commission 

 
Jesus Barreiro -Hurle is an economist working at the Economics of the Food 

System Unit at the Joint Research Centre of the European Commission in 

Seville. He holds a Master of Science in Agricultural Economics and a PhD in 

Environmental Economics. During this 30-year professional life he has worked 

as a researcher, university professor and in international organizations such as 

the Food and Agriculture Organization of the United Nations.  In 2009 he joined 

the European Commission and since 2015 he is working for the Joint Research 

Centre. Here he transitioned from pure academic research towards research 

for policy support thereby ensuring that the findings of research could inform 

real-life policy options. His work focuses on understanding farmer and 

consumer decisions incorpora ting a behavioural dimension and has led to 

more than 100 peer-reviewed publications including papers in leading journals 

such as the European Review of Agricultural Economics, Journal of Agricultural 

Economics, Food Policy and the Ecological Economics. He is member of the 

editorial boards of the Spanish Journal of Agricultural Research and Q-Open 

and since September 2025 President of the Spanish Association of Agrifood 

Economics. 
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ISABEL FERREIRA 

Instituto Polit®cnico de Bragan­a 

 
Isabel Ferreira, former Member of the Portuguese Parliament and Secretary of 

State for Regional Development, is a Professor at the Polytechnic Institute of 

Bragança. 

Throughout her career, she has been deeply committed to promoting science, 

innovation, and regional development, having served as Director of the 

Mountain Research Center and mentor of the MORE and AQUAValor 

Collaborative Laboratories. She coordinated the Scientific Council of Natural 

and Environmental Sciences of the Portuguese Foundation for Science and 

Technology, was a member of the Advisory Board of the Science Foundation ҭ 

Flanders (FWO), and a member of the Committee of Experts monitoring the 

European Framework Programmes H2020 and Horizon Europe. 

She is one of the most cited researchers in the world (top 1%), having been 

distinguished in the last 9 years in the Essential Science Indicators index, one 

of the most prestigious indicators of research quality. Her work includes the 

publication of 4 inte rnational books, 60 book chapters, more than 900 scientific 

articles and several national and European patents, most of them resulting 

from technology transfer to industry, some of them being the basis for the 

creation of spin -offs. She received several distinctions such as the Gulbenkian 

Prize for Stimulating Scientific Research. She was also recognized for the 

dissemination of Portuguese science in the world and mentioned by Ciência 

Viva ҭ National Agency for Scientific and Technological Culture, in the book 

Women in Science. In 2019 she received the European Social Innovation Award 

from the European Commission; in 2022 she was distinguished by 

Superbrands as a personality of excellence in the area of Science. 

Soon, she will take on a new and inspiring challenge as the next 

Mayor of Bragança. 
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LORENZO PASTRANA 

International Iberian Nanotechnology 

Laboratory 

 
Since 2015, Professor Lorenzo Pastrana is Group Leader of the Food 

Processing Group, and former Head of the Department of Life Sciences and 

Chair of the Research Office at the International Iberian Nanotechnology 

Laboratory (INL). He is also a Professor of Food Science at the University of 

Vigo and was a visiting Professor at different Universities in Europe and 

America. He was Director of the Centre of Research Transference and 

Innovation (CITI) and Head of Knowledge Transfer Office at the University of 

Vigo. He founded the Galician Agri-Food Technology Platform.  

Currently, he is a member of the scientific board of the Portugal Foods 

innovation cluster.  

At INL, his research is marked by a multidisciplinary approach integrating 

methods and concepts of biotechnology and nanotechnology to develop 

personalised functional foods (including Food Structure with emphasis on 3D 

printing materials and encapsulation technologies); active and intelligent food 

packaging and development of Gut-on-a-chip devices to assess Safe by Design 

food ingredients.  

He is a prolific scientific author ( h-index 62), PI of National and European 

research projects and entrepreneur. In 2025 was included in Stanford/Elsevier 

Top 2% Scientists List that highlights the world's leading scientists who have 

made a substantial impact in their respective fields throug h their citation 

influence. 
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XOS£ LAGO GARCĊA 

Xunta de Galicia 

 
Xosé Lago García 

Academic data: 

- Degree in Law from the University of Santiago de Compostela 

- Degree in Political Science and Sociology (specialization in Administrative 

Science) from the Complutense University (Madrid). 

- Advanced studies about Contemporary Political Processes. University of 

Santiago de Compostela 

- Graduate's Degree in Political Science. University of Santiago de Compostela 

Professional data: 

- Civil servant at Galician Autonomous Government (Xunta de Galicia) since 

1985. 

- Deputy Director of External Action and Cross-Border Cooperation, at the 

General Direction of Foreign Relations and with the European Union (from 2009 

to the present) 

- Between 2014 and 2024, part of the management team of the European 

Grouping of Territorial Cooperation Galicia-North of Portugal, as secretary-

deputy director (2014-2017 and 2021-present) or as director (2017-2021) 

- Professor at the Galician School of Public Administration, in subjects of 

administrative law, namely European Community law and environmental law 
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MANUEL J. REIGOSA 

ROGER 

Universidad de Vigo 
 

Manuel J. Reigosa Roger is Professor at the Universidade de Vigo since its 

creation in 1990, graduate in Biology and Philosophy from the Universidade de 

Santiago de Compostela, where he also obtained a PhD in Biology. Professor 

of Vegetable Physiology at the University, he was a regular member of 

governing bodies. It is worth highlighting his work in the three statutes 

commissions, including the constituent one.  

As a governmental responsibilities, he was secretary of the University College 

of Vigo, director of the R+D Office, deputy vice-rector for Research, twice dean 

of the Faculty of Science of Vigo (now divided into three faculties), director of 

the Department of Vegetable Biology and Soil Science and vice-rector of 

Research.  

Manuel Reigosa also coordinated a master's degree (Terrestrial Ecosystems) 

and chaired the academic committee of a doctoral programme, which at the 

time was awarded a mention for excellence.  

He is the author of more than 100 research articles and editor of five books for 

publishers such as Kluwer and Springer, among others. With six six-year 

research fellowships and six five -year teaching fellowships, he is currently 

involved in editorial work, including work as editor-in-chief of two JCR journals 

(Thalassas and Allelopathy Journal) and participation as associate editor in 

three others (PLOS ONE, Acta Physiologiae Plantarum and Weed Biology and 

Management). 
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ORLANDO RODRIGUES 

Instituto Polit®cnico de Bragan­a 

 
Orlando Rodrigues holds a degree in Agronomic Engineering from the Instituto 

Uwrgtkqt"fg"Citqpqokc"qh"vjg"Wpkxgtukv{"qh"Nkudqp."c"OcuvgtҲu"kp"Citkewnvwtcn"

Policies and Rural Development from the Instituto Agronómico de Montpellier, 

and a PhD in Agronomy ҭ Rural and Natural Resource Economics, also from 

the Instituto Superior de Agronomia. He is a Coordinating Professor at the 

Escola Superior Agrária of the Instituto Politécnico de Bragança, in the field of 

Agricultural Economics and Rural Sociology. 

He was President of the Board of Directors of the Escola Superior Agrária from 

June 1999 to June 2005, and from June 2006 to July 2018 , he was  

Vice-President of the Instituto Politécnico de Bragança . Since July 2018, he has 

been serving as President of the same Institute. 
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RAQUEL ROCHA 

Ag°ncia para o Desenvolvimento e 

Coes«o 

 
Raquel Rocha is the Coordinator of the European Territorial Cooperation Unit 

at the Agency for Development and Cohesion (AD&C) in Portugal. In this role, 

she represents AD&C, the National Authority for several European programs, 

including Interreg, which promotes cross -border cooperation between regions. 

She actively participates in events, debates, and information sessions on 

European funding opportunities, focusing on the impact of territorial 

eqqrgtcvkqp"qp"ekvk|gpuҲ"nkxgu0"Jgt"yqtm"egpvgtu"qp"uvtgpivjgpkpi"Gwtqrgcp"

territorial cooperation and managing cross -border programs that foster 

regional development and cohesion. 
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PORTUGAL FOODS 

Deolinda Silva  

PortugalFoods  is a non-profit association, founded in 2008, and officially 

recognized by the Portuguese Government as the managing entity of the 

Portuguese Agrofood Cluster. 

With over 200 members ҭ including startups, SMEs, large companies, and 

scientific and technological institutions such as universities and R&D centers 

ҭ PortugalFoods supports collaboration across the agrifood sector.  

Created with the vision of becoming the reference partner for the Portuguese 

agrifood sector, PortugalFoods acts as a collaborative platform where its 

members build win-win relationships. Its mission focuses on the transfer, 

application, and economic valorization of knowledge to foster innovation, 

competitiveness, and the internationalization of Portuguese food and beverage 

companies. 

PortugalFoods also promotes the visibility and positioning of the Portuguese 

agrifood sector in international markets, contributing to the global recognition 

of national products, companies, and capabilities.  

Its core areas of expertise are innovation and internationalization, which are 

operationalized through two main departments:  

¶ The Knowledge Division, focused on the PortugalFoods Observatory, 

support for R&D projects, and the national coordination of the 

ECOTROPHELIA competition. 

¶ The Market Division, dedicated to strengthening exports, empowering 

companies through international promotion, and identifying business 

opportunities.  

PortugalFoods plays a key role in promoting and disseminating advances in 

science and technology, as well as in showcasing new products, effectively 

connecting consumers, retailers, and the industry through strategic 

information and collaborative innovatio n. 
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Deolinda Silva is the Executive Director of 

PortugalFoods ҭ Association for Agrifood 

Internationalization and Innovation, manager of the 

Portuguese Agrifood Cluster,  since June 2017. 

Previously, from 2004 to 2017, responsible for the 

analysis and technical monitoring of Research & 

Innovation Projects at the Portuguese Innovation Agency. 

Degree in Food Engineering at Biotechnology School, from the Universidade 

Católica Portuguesa. 

Extensive experience in bridging academia and industry, facilitating knowledge 

transfer and the economic valorisation of technology.  

Strong background in research and innovation collaborative ecosystems, 

particularly in the Biotechnology and Agri-Food sectors. 
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CLUSAGA 

Helena Jamardo  

Clusaga, Galicia's leading agri-food cluster, represents more than 150 

members from across the value chain. It contributes to the strengthening, 

promotion, sustainable growth and improvement of competitiveness and 

internationalisation of Galicia's food sector.  

Helena Jamardo is a Project Manager in the Innovation, 

Digital Transformation and Entrepreneurship Area at 

Clusaga ҭ the Galician Food Cluster. 

She has experience in the coordination and 

implementation of European projects focused on 

innovation within the agri -food sector. At Clusaga, she is 

also responsible for planning, organizing, and facilitating networking events 

that foster collaboration across the food ecosystem.  

Prior to her current role, she worked at an international food startup as an 

Upcycling Assistant, where she was involved in product development, 

management of nutritional information databases, participation in agri -food 

innovation events, sales process coordination, and the preparation of product 

launch proposal. 

Helena holds a degree in Biochemistry and a Master's in Nutrition and Health. 
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PìO DE GIMONDE 

ELISABETE FERREIRA 

 
M FERREIRA & FILHAS LDA - Pão de Gimonde is a family business, in the 

market since the 1960´s. They have been producing bread food products based 

on traditional recipes, being regionally and nationally recognised as a notorious 

producer of quality products. Their growth strategy in the last year s has been 

focused on reaching markets outside Portugal and in developing innovative 

products.  

I am Elisabete Ferreira, 46 years old and since I was 8 

years old, I have grown up in a Bakery. Nowadays, I am 

vjg"5tf"igpgtcvkqp"kp"vjg"Dcmgt{."cpf"KҲo"rcuukqpcvg"

about bakery and valorizing the profession and bread. 

I have graduated in Business Management and 

postgraduate in international management.   

I am CEO of Pão de Gimonde, for over 30 years, a bakery located in the 

northeast of Trás-os-Montes, producing and selling its products throughout the 

national territory, and in some European countries. 

In addition, I am President of the Richemont Portugal Club since its creation in 

2020, member of the International Richemont Club since 2015. 

I can say that I am also a Baker Trainer and Conference Speaker in Several 

Congress, about innovation Bakery, Sustenability and Food Waste. 

I have participated, and I continue to participate, in several research and 

innovation projects in this area.  

In October 2024, I was awarded the recognition of 'Best Baker of the World 

2024' in honor of the passion and dedication I have devoted to this profession 

over the past 30 years. 
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PROENOL 

Filipe Centeno 

 
Founded in 1985, Proenol is a Portuguese biotechnology-based company 

whose core business focuses on the development of innovative oenological 

and food solutions using microorganisms.  

Vjg" eqorcp{Ҳu" hktuv" oclqt" kppqxcvkqp" ycu" vjg" fgxgnqrogpv" qh" c" wpkswg"

industrial process for the immobilization of microorganisms. The resulting 

products have various applications in oenology, ranging from the fermentation 

of sparkling wines to the biologic al deacidification of musts and the effective 

treatment of stuck fermentations. These unique solutions are essential for 

achieving more efficient winemaking with optimized costs.  

More recently, the company has developed a process for the production and 

extraction of yeast proteins with applications in both the wine and food 

industries. These new products are the result of several years of research and 

development, contributing to p recision oenology. In the food sector, these 

proteins and their derivatives are highly functional, enabling the development 

of high-protein, vegan, and clean-label products Ү all with a neutral and 

balanced sensory profile. 

Vjg"ogtkv"cpf"tgeqipkvkqp"qh"RtqgpqnҲu"vgejpkecn"swcnkv{"kp"kvu"rtqfwevu"cpf"

services are demonstrated by its sustained growth and significant financial 

commitment to continuous investment across all business areas . 

Filipe Centeno is Technical Director of Proenol ҭ 

Indústria Biotecnológica.  

He has a degree in Chemical Engineering by the 

University of Aveiro and a PhD in Chemical Process and 

Environmental Engineering by the Instituto National 

Polytechnique de Toulouse. 
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He started his career as a researcher at the Laboratoire de Génie Chimique de 

Toulouse, where he provided research services to the Commissariat d'Energie 

Atomique and to the company Omya. 

In 2001 he joined Proenol, where he worked as process engineer and later as 

production manager. In 2007, he became responsible for the R&D department 

where he took over the development of process engineering and new products. 

He also provided technical support to the various markets where Proenol is 

present. In 2014 he was invited to assume the technical direction of Proenol.  

He is co-author of several scientific and technical articles in the field of 

oenological microbiology.  

  



 

 44 

CASA MENDES 

GON¢ALVES 

Carolina Dias 
 

Flexibility to think differently.  

Casa Mendes Gonçalves wants to be a reference for the future of the food 

industry, with profitability, a high level of demand, and a positive impact on the 

people, the society, and the environment. 

Innovation is our watchword and what we strive for every day. 

Our brands: 

- Peninsular 

- Paladin (www.paladin.pt/)  

- Dona Pureza (www.donapureza.pt) 

Carolina Dias, originally from Leiria, is characterized by 

a cheerful spirit, resilience, and a strong desire to learn 

and help others. She spent 15 years in the Scouts, an 

experience that provided her with valuable skills and 

contributed significantly to the person sh e is today. 

She attended the Faculty of Science and Technology at 

Universidade Nova de Lisboa, where she graduated in Chemical Engineering Ү 

a field that has always fascinated her, particularly due to her desire to 

understand what lies behind everyday phenomena. Her path in engineering led 

her to the food industry, where ujg"fgxgnqrgf"jgt"ocuvgtҲu"vjguku"cpf"yjgtg"

she continues to work today. 

Her three-year journey at Casa Mendes Gonçalves has been marked by 

continuous personal and professional growth: from a new product 

development technician to an innovation project manager. With a constant 

drive to evolve, she pursued a postgraduate degree in Agile Project 

Management (FCT Nova Executive Education 2025), which strengthened this 
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aspect by equipping her with practical tools to better manage teams and day -

to-day challenges, making them lighter and more effective. Participation in 

international fairs has further consolidated her mission: to carry the values of 

Casa Mendes Gonçalves, from Golegã to the world. 

She approaches this session as an opportunity for sharing, but above all for 

learning. She believes in the power of collaboration and innovation when 

people are placed at the center Ү and it is with this conviction that she aims to 

spread the values and mission of Casa Mendes Gonçalves. 
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LANDRATECH 

Pedro Babo 

 
LANDRATECH Lda is a Portuguese start-up company rooted in the valorization 

of endemic forest resources as a path toward sustainable, resilient, and 

nutritious food systems. Founded in 2020 by Pedro Babo, PhD, LANDRATECH 

translates scientific research and ecological knowledge into high-value, bio-

based ingredients derived from acorns and other native species. 

Vjg"eqorcp{Ҳu"yqtm"ku"iwkfgf"d{"c"ektewnct"dkqgeqpqo{"xkukqp."eqppgevkpi"

forest owners, research institutions, and agri -food industries in collaborative 

innovation networks. Through this integrated approach, LANDRATECH 

promotes regional resilience, biodiversity valorization, and low-impact 

production models that redefine how local ecosystems contribute to global 

food security.  

NCPFTCVGEJҲu"T(F"cevkxkv{"gzvgpfu"cetquu"Gwtqrgcp"cpf"Ogfkvgttcpgcp"

partnerships, including LandFood, WebLand, Acorn4MED, and MEDACORNET, 

fostering knowledge exchange between academia, industry, and territorial 

stakeholders. 

At its core, LANDRATECH embodies a science-based and network-driven 

approach to the future of sustainable nutrition ҭtransforming underutilized 

forest resources into opportunities for innovation, health, and regional 

development. 

Pedro Babo, PhD, is the Founder and Chief Scientific 

Officer of LANDRATECH Lda, a pioneering Portuguese 

company transforming acorns and other endemic 

forest resources into sustainable, high -value 

ingredients for the agri -food industry.  

Jg"jqnfu"c"fgitgg"cpf"c"OcuvgtҲu"kp"Oqngewnct"Dkqnqi{"

and Genetics from the University of Lisbon, and a PhD in Tissue Engineering 

and Stem Cells from the University of Minho, in collaboration with Radboud 

University (The Netherlands). 
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Since 2018, Pedro has been leading initiatives at the intersection of circular 

bioeconomy, sustainable food systems, and regional development, including 

the Armazém da Bolota initiative. In 2020, he founded LANDRATECH, through 

which he is advancing a science-driven approach to the valorization of endemic 

forest resources, integrating innovation, sustainability, and local value chains. 

Pedro coordinates and collaborates in European and Mediterranean R&D 

networks that connect academia, industry, and territorial actors, fostering 

innovation in sustainable nutrition and forest -based bioeconomy. His work 

bridges research and application, positioning LANDRATECH within a growing 

ecosystem of partners committed to rethinking the future of food through 

regional biodiversity and circular innovation.  

 

  



 

 48 

N£BODA FARMS 

Iv§n Garc²a Besada  

Néboda develops scientific and technological solutions to optimize indoor 

vertical farming. Its model integrates industrial engineering, plant biology, and 

artificial intelligence to precisely control all growing parameters ҭ light, climate, 

irrigation, nutrientu."cpf"EQӺ"ҭ maximizing photosynthetic efficiency and crop 

quality. The company applies Lean manufacturing methodologies adapted to 

agriculture, enabling cost reduction, minimal direct labor, and scalable 

production systems.  

Néboda has successfully cultivated basil and leafy greens with a significantly 

longer shelf life, free from pesticides and herbicides, and using 90 % less water. 

Its goal is to transfer this expertise to the production of premium salad mixes, 

advancing toward fully automated and energy-efficient vertical farming 

facilities capable of sustainable year -round production.  

 Iván García Besada, an industrial engineer specialized 

in electronic systems and holding a master's degree in 

project management, is the CEO and co-founder of 

Néboda Farms, a leading company in indoor vertical 

farming. Before founding Néboda, he worked as a 

control systems engineer in various technology 

integrator companies and served as Robotics 

Coordinator at AKWEL, a French multinational in the 

automotive sector.  

At Néboda, in addition to the general duties of a CEO ҭ strategy definition, 

financial management, and business development ҭ he is also responsible for 

industrialization, leading technological development, process automation, and 

the transfer of scientific knowledge into large -scale production.  



 

 49 

GRUPO CUEVAS 

M.Û Roc²o Cid D²az 

 

Cuevas y Cía, a company belonging to the Grupo Cuevas business group, 

specializes in chestnut processing, with a special focus on the production of 

marron glacé and other products derived from this unique and distinctive fruit 

of Galicia. From its facilities in Ourense, the company combines tradition, 

technology, and environmental commitment to offer high -quality products that 

respect the natural essence of the chestnut.  

Chestnuts as a superfood in new nutritional trends. In a context of growing 

interest in healthy eating, chestnuts are positioned as a functional food, rich in 

fiber, minerals, and antioxidants, low in fat, and gluten-free. Cuevas y Cía 

leverages these properties to develop products that respond to the demands 

of consumers who are increasingly conscious of their health and well -being. 

With a long history of experience exporting products to more than 30 countries 

around the world, Cuevas y Cía actively contributes to the development of the 

Galician agri-food sector, promoting innovation, sustainability, and 

collaboration with training ce nters and scientific institutions, boosting the local 

economy, fostering rural employment, and promoting the added value of a local 

product like the chestnut.  

M.ª Rocío Cid Díaz is a seasoned executive with 

extensive experience in business management, 

commercial strategy, and leadership within the agri -

food sector. She currently serves as General Manager 

at Cuevas y Cía S.A., a role she has held since 

September 2022. Prior to this, she led Frunatur S.A. as 

General Manager for four years, and held various 

commercial and administrative positions at Fru -Cid 

S.L. and Ignacio de las Cuevas S.A., building a solid foundation in sales, 

operations, and strategic planning. 

Her academic background reflects a strong commitment to continuous 

professional development. Rocío holds an Executive MBA and a specialization 

in Purchasing Management and Negotiation from Galicia Business School 

(2021ҭ2022). She has also completed advanced training in leadership, team 

development, and productivity management through programs at Galicia 
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Business School and Forgal Talent. Her early education includes a B.U.P. from 

I.E.S. Río Cabe and an E.G.B. from Colexio Monte Baliño. 

In addition to her managerial expertise, Rocío has cultivated strong language 

skills, achieving a B2 level in English at the Official School of Languages. She 

has also completed specialized courses in small business management, 

accounting, and commercial t echniques, including a 400-hour practical training 

program with Grupo Leche Pascual S.A. 

Rocío's career is marked by her strategic vision, leadership capabilities, and 

dedication to excellence in business operations. Her trajectory demonstrates 

a deep understanding of the food distribution industry and a passion for driving 

sustainable growth and innovation. 
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MORE CoLAB 

Alexandre Gon­alves 
 

MORE CoLAB is a non-profit association of private law recognized since 2018 

as a Collaborative Laboratory by the Foundation for Science and Technology 

(FCT). Results from the consortium of research units, laboratories, higher 

education institutions, technological ce nters, companies and intermediate and 

interface institutions.  

We were born with the mission of bringing together the mountain regions and 

looking to the Mediterranean. The economic, environmental and social 

sustainability represents our focal points and the innovation of products and 

services, the bet on qualified employment and respect for endogenous 

products, traditions and communities of these regions are our coordinates.  

 Alexandre Gonçalves holds a European PhD in 

Technologic, Comparative and Molecular Genetics. At 

MORE CoLAB he is an Assistant Researcher and 

performs the functions of Technical -Scientific 

Coordinator for the Food and Bio-Based Products Area. 

He has skills in several thematic areas, including 

microbiology, genomic and proteomic characterization 

of bacteria resistant to antimicrobials, innovation in the 

food sector through the valorization of foods and agri -food by-products and 

innovative agricultural practices and technologies that promote the 

sustainable development of Mediterranean crops in adverse climate 

conditions. At MORE CoLAB he also develops skills in team management, 

project management and coordination of competitive proposals, helping MORE 

to connect with the agri -food business sector.  
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AquaValor 

Maria Jos® Alves 
 

AquaValor ҭ Water Technology Valorization and Transfer Center is a private, 

non-profit association founded by the Polytechnic Institute of Bragança (IPB), 

the Comunidade Intermunicipal do Alto Tâmega (CIMAT), the Instituto de 

Engenharia de Sistemas e Computadores, Tecnologia e Ciência (INESC TEC), 

the University of Vigo (UVIGO), the Centro Hospitalar de Trás-os-Montes e Alto 

Douro EPE (CHTMAD), the Associação de Desenvolvimento da Região do Alto 

Tâmega (ADRAT), the Agrupamento Europeu de Cooperação Territorial 

Eurocidade Chaves-Verín, the Associação Empresarial do Alto Tâmega 

(ACISAT), as well as key stakeholders from the private sector linked to the 

water value chain. 

It is presented as a thematic yet multifunctional interface infrastructure that 

aims to support companies by involving them in its activities, addressing 

unmet needs in the market, and fostering the creation of new channels for 

knowledge transfer and dissemination within the economic fabric.  

CswcXcnqtҲu" cevkxkvkgu" tgxqnxg" ctqwpf" vjg" vjgog" qh" ycvgt." kp" kvu" xctkqwu"

dimensions, as a distinctive and identity -defining element that unites and 

drives economic growth in the Alto Tâmega subregion, focusing primarily on 

four functional areas:  

¶ Information and Communication Technologies (ICT) applied to Thermal 

Waters and Wellness Tourism; 

¶ Specialized Services dedicated to Value Creation; 

¶ Research and Innovation; 

¶ Capacity Building of Highly Qualified Human Resources, through 

ocuvgtҲu"cpf"fqevqtcn"rtqitcou."Jkijgt"Rtqhguukqpcn"Vgejpkecn"Eqwtugu"

(CTeSP), and training courses for professionals in tourism, hospitality, 

and catering. 
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 Maria José Alves  is an Adjunct Professor at the 

School of Health, Polytechnic Institute of Bragança 

(IPB). She holds a PhD in Biotechnology ҭ Microbiology 

branch, a Specialist title in Clinical Analysis and Public 

Jgcnvj." c" OcuvgtҲu" fgitgg" kp" Vqzkeqnqi{." cpf" c"

DcejgnqtҲu" fgitgg" kp" Enkpkecn" Cpcn{uku" cpf" Rwdnke"

Health. Throughout her research career, she has 

published 30 peer-reviewed scientific papers as author 

or co-author. She is also the author/co-author of 58 scientific papers published 

in conference proceedings, 32 oral communications, and over 42 posters 

presented at national and international events. One of her papers was 

distinguished by the Journal of Applied Microbiology as the best article for 

science dissemination to the general public in 2013. Her scientific activity also 

includes participation in several national and international research projects, 

such as DeCodE (FCT), ValorNatural (P2020), and IBERPHENOL (POCTEP). She 

previously served as the Technical Manager of the Microbiology Department at 

CHTMAD-E.P.E ҭ Chaves Unit. Currently, she is the Course Director of the 

DcejgnqtҲu" Fgitgg" kp" Dkqogfkecn" Ncdqtcvqt{" Uekgpegu" cpf" vjg" Jkijgt"

Professional Technical Course (CTeSP) in Thermalism and Well-being. 

  



 

 54 

 

 

 

 

REFLECTIVE LECTURE 

 



 

 55 

MANUEL HEITOR 

Instituto Superior T®cnico 

 
Manuel Heitor  is a professor at Instituto Superior Técnico (IST) the engineering 

school at the University of Lisbon. He served as Minister for Science, 

Technology and Higher Education for the Government of Portugal in 2015-2022 

and as Secretary of State from 2005 to 2011. In 2023 he was appointed by the 

European Commission to chair the Expert group for the interim evaluation of 

the Horizon Europe programme. 

Professor Manuel Heitor will deliver a Reflective Lecture entitled ҵEmerging 

Challenges and Opportunities for Science and Innovation in Europe: The Next 

Multiannual Financial Framework (2028ҭ2034) and Challenges in Food 

ScienceҶ0 
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PL1 | RESEARCH & INNOVATION INITIATIVES IN THE AGRO-FOOD SECTOR 

Isabel Ferreira1* 

1CIMO, LA SusTEC, Instituto Politécnico de Bragança, Campus de Santa Apolónia, 5300-253 Bragança, 

Portugal. *iferreira@ipb.pt  

 

Achieving a genuine transformation in European society requires research and innovation 

initiatives that are both ambitious and strategically significant. Our region is widely recognized for 

the exceptional quality of its agri -food products, a distinctive feature that, under the growing 

challenges of climate change, demands renewed commitment to sustainability, competitiveness, 

and technological advancement. 

Such progress can only be achieved through the integration of scientific knowledge and 

technological development, which play a decisive role in generating new research fields, 

strengthening skills and qualifications, and stimulating innovation capable of d riving business 

modernization and regional economic growth.  

In the Food Chemistry domain, research and innovation activities should align with emerging 

priorities such as: integrating the climate-water-energy-food nexus into research and policy; 

developing nature-based solutions to achieve carbon-neutral cities and improved air quality; 

assessing and preserving soil biodiversity; reducing food losses and waste throughout the agri-

food chain; promoting innovative and sustainability -driven value chains; reinforcing links between 

producers and consumers through new supply models; minimizing plastic use and understanding 

its impacts on human health; exploring alternative protein sources for food and feed; and 

encouraging the adoption of healthier and more sustainable dietary patterns.  

Our research agenda is built upon two fundamental pillars: 

¶ The development of bio -based solutions for the food sector, harnessing natural resources 

to obtain safer, healthier, and more sustainable ingredients such as natural preservatives 

and colorants. 

¶ The innovation of functional foods, addressing consumer expectations for quality and 

well-being while supporting global strategies that ensure food availability and 

sustainability. 
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ISABEL FERREIRA 

Instituto Polit®cnico de Bragan­a 

 
Isabel Ferreira, former Member of the Portuguese Parliament and Secretary of 

State for Regional Development, is a Professor at the Polytechnic Institute of 

Bragança. 

Throughout her career, she has been deeply committed to promoting science, 

innovation, and regional development, having served as Director of the 

Mountain Research Center and mentor of the MORE and AQUAValor 

Collaborative Laboratories. She coordinated the Scientific Council of Natural 
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Food security is increasingly under pressure from a convergence of global challenges that are 

reshaping agricultural landscapes and food systems. Climate change is intensifying the frequency 

and severity of extreme weather events, affecting crop yields and disrupting supply chains [1]. 

Simultaneously, geopolitical instability - such as armed conflicts, trade disruptions, and 

migration  - further exacerbates the fragility of food access, particularly in regions already 

vulnerable to food insecurity. Populatio n growth, projected to reach 9,7 billion by 2050 

(UN 2019) [2], places added pressure on already strained food production systems, while 

environmental degradation - including soil erosion, water scarcity, biodiversity loss and pollution - 

undermines the very ecosystems on which agriculture depends. In this complex and rapidly 

evolving context, innovation and technology have become indispensable drivers of 

transformation within food systems. This presentation explores the critical role of emerging 

technologi cal solutions ð ranging from precision agriculture, biotechnology and gene editing, to 

artificial intelligence, Internet of Things (IoT), blockchain, and digitalised supply chains - in 

reshaping the production, distribution, and consumption of food. These tools offer immense 

potential for improving agricultural productivity, reducing post -harvest losses, enhancing supply 

chain transparency and traceability, optimising the use of natural resources, and promoting fairer 

and more inclusive access to nutritious food. However, the adoption of these innovations is not 

without challenges. Ethical, social, and economic concerns must be addressed to ensure equitable 

access and sustainable implementation. Issues such as technological exclusion in low-income 

regions, the monopolisation of proprietary technologies, lack of infrastructure, and digital 

illiteracy pose significant barriers. Furthermore, the environmental implications of certain 

technologies and the socio-economic displacement of traditional farming communit ies require 

careful consideration. The risk of deepening existing inequalities - between countries, regions, and 

populations - demands a critical, inclusive, and context-sensitive approach to food technology 

development. This presentation adopts an interdisciplinary perspective, integrating insights from 

agricultural science, technology studies, economics, and public policy, to propose actionable 

pathways for embedding innovation into comprehensive food security strategies. It argues that 

technological solutions must be accompanied by robust governance frameworks, inclusive public 

policies, and mechanisms for knowledge sharing and capacity-building. Publicðprivate 

partnerships, international cooperation, and cross-sectoral dialogue are essential for aligning 

technological advancement with the Sustainable Development Goals (SDGs), particularly those 

related to zero hunger, climate action, responsible consumption and production, and reduced 

inequalities. 
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Although it may appear as a relatively new and emerging approach, upcycling food is an ancient 

tradition, probably more applied in the past, neglected during the boom of the linear economy, 

and now emphasized in the run for a fully circular food system. However, as happened with the 

definition of food waste and food loss, the definition of food upcycling still faces some issues [1] 

aimed to establish a clear and concise definition of upcycled foods, involving researchers and 

participants from the Upcycled Food Association, and releasing the final definition: òUpcycled 

ingredients and food products elevate food that would otherwise be wasted to higher uses and 

have tangible benefits to the environment and societyó.  

In another study [2], a more systematic approach was employed, highlighting the dual function 

of upcycled foods in addressing both food waste (alternative uses) and food loss (novel uses). 

Upcycled foods were here defined as products that òreduce food waste through alternative use 

and avoid food loss through novel useó, but with two important recommendations. First, the value 

of food otherwise wasted being turned into alternative foods needs to be carefully assessed to 

avoid that other preferable options ar e not chosen; second, the upcycled ingredients and foods 

should only be called upcycled as long as they are commonly wasted.  

With a focus on food processing, under-valorised side-streams, represents a societal problem due 

to the loss of valuable nutrients and bioactives which could, instead, be consumed contributing 

to a healthy and sustainable nutrition; environmental pollution  if not optimally/properly disposed 

of; economic loss in terms of both lost valuable material and missed opportunities of new business 

linked to economic exploitation of food resources; cost of disposal in case the side-stream is not 

valorized at all and then sent to landfill/ incineration. Under -valorised food processing side-

streams is, first, a problem for the local communities where they are generated, but also a problem 

at a larger and global scale since their upcycling into high-value new food ingredients might 

benefit consumers in other regions and countries, reduce the environmental burden, and promote 

new business activities for different food side-streams. Together with such opportunities, many 

challenges still exist (Figure 1) for the valorisation of food processing side-streams through up-

cycling strategies, with peculiarities dependent on the specific food sector [3]. 

 

 
 

Figure 1 ð Challenges and issues to address for a successful large-scale implementation of upcycling strategies to 

convert food processing side-streams into food and food ingredients.  
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Food systems are undergoing rapid transformation, driven by scientific innovation in areas like 

cellular agriculture, precision fermentation or AI -driven monitoring and advanced packing, which 

promise greater sustainability and resilience. However, this progress is counteracted by 

unsustainable and unhealthy patterns, such as the overreliance on ultra-processed foods, 

inefficient resource use, and environmental degradation, which impose significant hidden costs 

on society and the environment. These uncounted costs, estimated at least $10 trillion annually 

on a global scale, are largely driven by health issues linked to unhealthy diets. 

In this fast-moving context, risk assessment remains essential for protecting public health and 

maintaining consumer trust. Yet its role is increasingly challenged by the complexity and novelty 

of emerging hazards, as well as the speed at which innovations reach the market. Traditional 

frameworks, while scientifically robust, can be perceived as slow or rigid, sometimes acting as 

bottlenecks for solutions that could support healthier, more sustainable food systems, and enable 

innovation and resilience in Europe in times of increase geopolitical and socioeconomic tensions. 

This complexity is further compounded by an increasingly demanding public, heavily influenced 

by media narratives or quick evolving political priorities.  

This reality challenges both risk assessors and managers and can raise the question whether the 

current framework in Europe require a mere òevolutionó in its approach to risk assessment, or a 

fundamental òrevolutionó, necessitating a re-evaluation of found ational paradigms, definitions, 

and regulatory constructs.  

In this presentation we highlight how òevolutionó may involve refining current methodologies, 

integrating new scientific tools such as predictive modelling and big data analytics, and improving 

cooperation between science, policy, and industry. But we also consider how òrevolutionó would 

require rethinking and assessing òrisk vs benefitó, more adaptive risk assessment regulatory 

pathways for new technologies (e.g. development of sandboxes), legal efforts to harmonize risk 

assessment methodologies across Europe and embedding e.g. sustainability, environment or 

nutrition aspects into food safety risk assessments. 

To address these interconnected challenges, a One Health approach is paramount. This integrated 

framework recognizes that the health of humans, animals, and ecosystems are interdependent 

and must be optimized in a balanced way. By fostering collaboration across multiple sectors 

ð including public health, agriculture, and environmental sciences ð the One Health approach can 

effectively address the full spectrum of food -related threats, from antimicrobial resistance and 

zoonotic diseases to food safety and security. Embracing this holistic vision is crucial for 

developing an agile and future -ready food system that delivers a safer and more sustainable 

future for all.
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The growing demand for sustainable food systems requires innovative strategies that integrate 

bioactive compounds and emerging biotechnologies to improve nutritional and environmental 

outcomes. This talk explores the valorization of natural resources ð particularly agro-industrial by-

products and biopolymer residues ð as sources of phenolic compounds and functional materials. 

Our research has focused on elucidating the antioxidant, cytotoxic, and techno-functional 

properties of bioactives derived from plant s and insects, as well as their potential applications in 

food and biomaterial innovation. We have obtained compounds from oak and pine bark, 

developed kombucha analogs for the revalorization of mulberry coproducts, and explored 

emerging technologies for t he extraction of biopolymers, opening new pathways for circular 

resource utilization and the development of biocompatible scaffolds. Altogether, these studies 

highlight the importance of linking natural product chemistry, green processing, and functional 

food design to build a more resilient and sustainable food future.  
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As agrifood systems become increasingly digitalized, digital observatory ecosystems are emerging 

as critical infrastructures for monitoring and guiding complex transformations [1,2]. By integrating 

diverse signals, these observatories connect data ecosystems, business ecosystems, and digital 

innovation ecosystems (see Figure 1 for the conceptual framework developed in the Horizon 

Europe 4Growth project). This integration supports evidence-based decision-making, fosters 

cross-sector and cross-border collaboration, and accelerates the translation of knowledge into 

actionable innovation. Organizing digital observatory ecosystems presents both opportunities  

and challenges. Opportunities include enhancing situational awareness for policymakers and 

businesses, linking fragmented data into interoperable datasets, stimulating innovation across 

research and industry, and improving transparency along value chains. Challenges include 

maintaining data quality, ensuring interoperability and real -time analytics at scale, and addressing 

governance issues such as aligning stakeholder incentives, protecting data privacy, and securing 

sustainable funding. Drawing on insights from 4Growth, we outline strategies for designing 

flexible, adaptive, and collaborative observatory ecosystems. 

 

Ш

 
 

Figure 1 ð Conceptual framework for the 4Growth observatory ecosystem. 
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In response to the dynamic transformation of global food systems - driven by interconnected 

challenges such as climate change, resource depletion, technological innovation, and evolving 

consumer expectations - the European Union (EU) is advancing integrated policy frameworks and 

fostering science-policy-society interfaces to ensure resilient and adaptive food systems 

governance. Food safety must remain a central pillar of this approach; however, it cannot be 

addressed in isolation. Systemic approaches, new technologies, and open access to data are 

needed to ensure that our food remains safe as the EU innovates the food system and adapts to 

major driving forces.  

The EU Food Safety Platform, established under the FoodSafety4EU project (H2020), exemplifies 

this strategy by convening diverse stakeholders ð including regulators, scientists, industry, and 

citizens ð to co-create solutions and align research agendas. Through a dynamic operational 

model encompassing geographical hubs, food safety operational labs, digital tools, and 

participatory approaches, the Platform addresses the evolving food safety landscape and supports 

evidence-based decision-making.  

A cornerstone output of the Platform is the Strategic Research and Innovation Agenda (SRIA) for 

food safety, which prospects emerging food safety issues and addresses consumers' expectations, 

emerging technologies and policy priorities. Updated annually th rough multi -actor discussions ð 

many hosted by the EU Food Safety Forum ð the SRIA addresses priority topics that are 

transversally connected to the main food safety system challenges.  

Looking at the new EU policy priorities, it is expected that upcoming research agendas will address 

the urgent need to close the research and innovation gap for sustainable and competitive food 

systems in Europe. To leverage the knowledge and innovation developed through Food 2030 and 

other EC initiatives, future efforts will focus on maximizing uptake across the food industry, 

regulatory bodies, and society at large. Further development and deployment of cutting -edge 

technologies and methodologies to futur e-proof food safety are expected to involve embracing 

digital transformation, advanced biotechnology, and innovative data -driven approaches to 

tackling complex environmental, social, and systemic challenges. 

Existing living lab networks and multi-stakeholder platforms that structure and guide actors within 

innovation ecosystems are anticipated to play a pivotal role in facilitating regulatory innovation, 

scaling up startups, and integrating sustainability and bioeconomy principles into food safety 

practices.
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The Mediterranean basin is at the frontline of climate change, water scarcity, demographic 

pressures that threaten food security & socio-economic stability. Fragmented food systems across 

borders amplify vulnerabilities, while at the same time offering uni que opportunities for 

cooperation, knowledge exchange, and technological innovation. The PRIMA Programme 

(Partnership for Research and Innovation in the Mediterranean Area) is the largest Euro-

Mediterranean initiative addressing these challenges through research and innovation solutions 

and multilateral collaboration. Since 2018, PRIMA has mobilized over û400 million to fund 

269 projects, connecting researchers, innovators, SMEs, farmers, and policymakers. 

PRIMA supports the transition from research excellence to market readiness, fostering innovation 

pathways. Its portfolio includes technologies reducing food loss & waste, valorising by -products 

within the circular bioeconomy, advancing climate-smart farming, strengthening the Med. diet as 

a model of sustainable and healthy nutrition. By enhancing technology transfer, patents, start-

ups, and spin-offs, PRIMA ensures that knowledge generated is translated into socio-economic 

impact. At the same time, it build s capacity and networks, empowering Mediterranean actors to 

cooperate beyond borders and co-create systemic solutions. 

By bringing together cutting -edge research, technological innovation, and policy frameworks, 

PRIMA is strengthening the resilience of Mediterranean food systems. Its projects demonstrate 

how scientific advances can be scaled via innovation pathways, while policy alignment with the 

EU Green Deal, Farm to Fork Strategy, SDGs ensures that outcomes are embedded into systemic 

transitions. Looking ahead, initiatives such as Future4PRIMA will further connect research results 

with policy agendas and innovation ecosystems, reinforcing the Mediterranean as a hub of 

resilient, sustainable, and inclusive food systems. 

The presentation will spotlight PRIMA actions and achievements in the Food sector (2018-2024): 

Á Innovation to Market: how PRIMA Actions move from research outputs (TRL) to market-

ready solutions (MRL) ð ensuring technologies are scalable and applicable in real farming 

and food systems. 

Á Agro-Food Priorities: PRIMA Actions address food loss and waste reduction, circular 

bioeconomy approaches, water-efficient farming, sustainable production methods, 

promotion of the Med. diet.  

Á Impact Pathways: Strong emphasis on technology transfer, start-ups, patents, and spin-

offs to turn research into socio-economic benefits within agro -food sectors. 

Á Policy Integration: Alignment between PRIMA Partnership and the EU Green Deal, Farm 

to Fork  Strategy, and SDGs, embedding agro-food innovations into broader food 

system transitions. 

Á Cross-Border Cooperation: PRIMA acts as a platform uniting EU- MENA to co-create 

resilient, sustainable, and inclusive agro-food systems. Clustering initiatives 

(FoodWaStop, ENFIBER) have been initiated to magnify the international collaboration 

among beneficiaries.  
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Figure 1 ð PRIMA Intelligent Analytical Dashboard ð Agrofood Projects (2018-2024). 
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The valorisation of endogenous Portuguese resources through green processing and bioactivity-

driven design represents a strategic opportunity to create sustainable, high-value ingredients and 

strengthen regional bioeconomy models. This presentation explores how selected national 

resources and agro-industrial by-products can be transformed into functional ingredients through 

targeted fractionation, bioactivity validation and bioaccessibility assessment and some application 

examples. Some key matrices from our recent research are highlighted. Olive pomace, a major by-

product of the olive oil sector, is rich in hydroxytyrosol, tyrosol and other phenolics showing 

strong antioxidants and antimicrobial activities; its aqueous and lipidic fractions have 

demonstrated potential for use in functional foods and edible coatin gs. Citrus peel contains 

hesperidin, eriocitrin, pectin and dietary fibre, displaying radical-scavenging and anti-

inflammatory properties that support its use as a food additive or nutraceutical ingr edient. Melon 

peels and seeds, often discarded, are sources of polyphenols and lipophilic compounds with high 

antioxidant capacity and improved bioaccessibility after in-vitro digestion. Acorn (bolota), a forest-

derived material, provides oleic and linoleic acids, tannins and phenolic lipids with antioxidants 

and stabilizing effects on PUFA-rich systems, representing also a promising functional lipid and 

starch source. Mushroom contain Ȃ-glucans, phenolics and antimicrobial metabolites with 

potential prebio tic and preservative roles. Fish by-products, such as sardine processing residues, 

yield bioactive peptides and ȓ-3 fatty acids with antihypertensive and antioxidant properties, 

contributing to marine -based functional formulations. Across these matrices, the implementation 

of green extraction technologies, such as ultrasound-assisted extraction, enzymatic hydrolysis and 

subcritical water processing, enables the recovery of bioactive fractions while preserving their 

functional integrity. For food or nutraceu tical applications the use of the INFOGEST in-vitro 

digestion model supports the evaluation of bioaccessibility and stability of bioactives, 

strengthening their validation as functional ingredients. Rather than aiming at large -scale 

industrial conversion, this presentation highlights realistic and tangible  valorisation pathways 

grounded in Portuguese biodiversity and expertise. It will demonstrate how endogenous 

resources are not low-value materials or environmental burdens, but rather valuable sources of 

innovation, identity and opportunity, reinforcing the bridge between science, sustainability and 

regional resilience.
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While genes influence metabolic responses, diet remains the real game changer, offering a 

powerful route to prevent chronic diseases. To harness this potential, we need precise insights 

into how food structures shape physiology. Dietary fibres, for example, show promise but require 

careful consideration of fermentation rates and microbiota -specific responses, which can be 

attained by increasing the structural complexity of the fibres. Think of the requirement for 

specialized glycoside hydrolases or cellulosome-like tools that allow a narrow group of beneficial 

bacteria to break into insoluble matrices. But there is more, interactions between fibres and 

polyphenols further add layers of complexity with untapped prebiotic potential. In this 

presentation, I will discuss structure-dependent partitioning of polyphenols, showing that large, 

hydrophobic molecules with multiple hydrogen -bonding sites are strongly retained by apple 

pomace cell wall material. Using an integrated in vitro digestion model (INFOGEST 2.0 static [1] 

and semi-dynamic [2], with and without rat intestinal enzymes [3]) coupled to transepithelial 

absorption and UHPLC-ESI-QTOF-MS/MS1, we identified a specific esterase activity of pancreatic 

lipase on hydroxycinnamic acid glucose esters [4]. This highlights the substrate specificity of 

pancreatic enzymes and the key role of chemical structure in determining phenolic acid 

bioaccessibility and bioavailability. We then examined whether whole apple and apple pomace 

modulate transepithelial glucose transport and GLP-1 secretion, using a laboratory-

implementable solubilization and purification method that doubled polyphenol concentrations 

without cytotoxicity. Remarkably, pomace, in particular, showed potential to modulate appetite. 

Moreover, overall polyphenol bioaccessibility remained low, highlighting pomace as a potential 

colonic carrier [1]. In this context, to explore three-way interactions between polysaccharides, 

polyphenols, and gut microbiota, we developed a polyphenol -free artificial apple cell wall (aACW) 

from bacterial cellulose incorporating pectin and xyloglucan [5]. This analogue allows controlled 

incorporation of polyphenols and native supramolecular structure. Apple -derived polyphenols 

bound to aACW were gradually released during faecal fermentation, transiently enhancing acetate 

production. While interindividual microbiota composition remained the main driver of outcomes, 

both aACW and retained polyphenols shaped community trajectories, with polyphenols in some 

donors affecting as many or more microbial families as the fibre matrix itself [5]. This presentation 

shows that there is a whole world of complexity in food systems waiting to be explored.  
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Coloured wheat genotypes have recently emerged as promising alternatives to conventional 

varieties due to their unique phytochemical composition, particularly phenolic compounds and 

anthocyanins with antioxidant and anti -inflammatory potential. This study combines 

metabolomic, proteomic and functional analyses to explore the nutritional composition, phenolic 

biosynthesis patways and gastrointestinal bioaccessibility, protein digestibility and 

immunoreactivity as well as biological effects of anthocyanin-rich wheat cultivars. Four coloured 

wheat genotypes from the Czech Republic - yellow (Bona Vita), purple (Jumiko), blue (Oxana), and 

black (Zora) - were compared to conventional wheat (Bohemia). Comprehensive metabolite 

profiling using high -resolution HPLC-Orbitrap-MS/MS and targeted SRM quantification revealed 

over 100 bioactive metabolites, including flavonoid glycosides and anthocyanins, with black wheat 

showing the highest accumulation. Peptidomic profiling of wholegrain wheat flour digests, on the 

other hand, revealed genotype-specific immunogenic peptide patterns, with a reduced 

immunogenic peptide load in phytochemical -rich genotypes compared to Bohemia. To assess 

their physiological relevance, gastrointestinal digests of anthocyanin-rich flours were evaluated in 

gluten-responsive intestinal models derived from duodenal organoids of celiac individuals. These 

digests modulated reactive oxygen species (ROS) metabolism and cytokine secretion in Caco-

2/HT-29-MTX co-cultures, showing dose-dependent effects, alongside regulation of autophagy 

markers p62 and pE4BP. Together, these results highlight the nutritional and functional potential 

of coloured wheat as a source of bioactive compounds that may mitigate gluten -induced 

inflammation and promote intestinal home ostasis. The integrative approach bridges metabolomic 

profiling with cellular bioactivity, providing a foundation for developing nutritionally optimized, 

polyphenol -rich wheat-based foods for both the general population and individuals with gluten 

sensitivity. 
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 81 

PL6 | OHMIC HEATING: ADVANCING FOOD SAFETY, QUALITY, AND 

BIOPROCESSING INNOVATION 

José Teixeira1,2*, A. Vicente1,2, C. Vicente1,2, R. Rodrigues1,2, R. Pereira1,2 

1Center of Biological Engineering, University of Minho, Braga, Portugal; 2LABBELS ð Associate Laboratory, 

Braga/Guimarães, Portugal. *jateixeira@deb.uminho.pt 

 

Ohmic heating (OH) is emerging as a promising technology in food safety and engineering, 

offering distinct advantages over conventional thermal processing. Through the passage of 

alternating electric fields directly through food matrices, heat is generated  uniformly by the Joule 

effect. This direct heating minimizes diffusional effects, contrary to indirect heating methods that 

rely on thermal conduction and convection. This results in rapid, energy-efficient processing 

(>90% energetic efficiency), reduced product degradation caused by temperature gradients, as 

well as reduces water consumption (no need of boilers). 

OH also introduces unique non-thermal phenomena, including cell electroporation and protein 

structural modifications. These mechanisms enable new applications in biotechnology and food 

engineering, such as enhanced mass transfer, improved protein functionalization, and controlled 

aggregation. For instance, studies have shown that OH can improve excitation efficiency and 

yields, modulate the structural behavior of proteins, modulate protein -antibody affinity, thus 

affecting allergenicity, and influence enzyme activity.  

Industrial applications of OH are already evident in pasteurization and sterilization of milk, fruit 

juices, liquid egg, and prepared meals, with documented improvements in microbial inactivation, 

sensory quality, and reduced fouling. Moreover, OH has proven versatile for processing fruit 

purées, creams, and structured foods with enhanced textural and nutritional attributes. 

OH has also been shown to be an efficient technology for the extraction of bioactive compounds 

from different materials, including food industry by -products, contributing to the sustainability of 

the processes and for the implementation of circular economy .  

Overall, OH represents a versatile processing platform that combines safety assurance with 

opportunities for novel food design and efficient extraction processes. By integrating its 

operational advantages with its biotechnological potential, OH can play a central role in shaping 

sustainable, safe, and functional foods for the future. 
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Understanding the full extent of microbial diversity in foods, and how these microbes influence 

quality, safety, and sustainability, is essential for advancing food science and public health. Here, 

findings from the recently developed curatedFoodMetagenomi cData (cFMD) resource [1], 

integrating ~2,500 food metagenomes and ~10,000 metagenome -assembled genomes (MAGs) 

to explore microbial communities across diverse food types, will be presented and critically 

discussed. Food microbial communities show high variability both within and between food 

categories. Non-fermented foods typically display greater richness and alpha diversity than their 

fermented counterparts, as fermentation imposes selective pressures that shape microbial 

composition in ways strongly tie d to product type, raw material, processing and geography. The 

study of the MAGs included in the cFMD database revealed that around 20% of them represent 

unknown species, when compared with >1 M existing public genomes, highlighting large blind 

spots in our knowledge of food-associated microbial diversity. Such uncharacterized species were 

widespread as they were detected in all food categories, except non-fermented fish, and in 

59 food types. These novel species may represent an important source of functions for their future 

exploitation to advance food microbiome -based biotechnological applications. Indeed, hidden 

and uncharacterized microbes may contribute to flavor, texture, fermentation dynamics, spoilage 

and other organoleptic traits. Additionally, map ping them may allow for improved starter cultures, 

new fermentation strategies, or biomarkers for product authenticity. Moreover, a deeper, 

knowledge of food microbiomes supports strategies that reduce waste (by controlling spoilage), 

enhance resource efficiency (optimizing fermentation processes), and possibly reduce reliance on 

chemical preservatives or additives. On the other hand, unexplored biodiversity can represent yet 

unknown risks. Recent activities carried out for the characterization of food resistomes (the 

collection of antimicrobial resistance genes in metagenomes) [2] will be also presented. Findings 

obtained demonstrate that more than 70% of all known antimicrobial resistance genes (ARGs), 

including many associated with resistance to critically important antibiotics, circulate throughout 

food production chains, and that there is greater diversity and abundance of ARGs in industries 

related to the production of food of terrestrial animal origin, particularly meat and meat products. 

Bacteria from the ESKAPEE group, along with Staphylococcus equorum and Acinetobacter 

johnsonii, are the main carriers of ARGs. Approximately 40% of the ARGs (and an even higher 

percentage for genes associated with aminoglycoside and tetracycline resistance) were linked to 

mobile genetic elements, primarily plasmids. Overall, our findings highlight that implementing 

culture-independent microbiome mapping methods in the food industry is an effective means of 

characterizing hidden microbial biodiversity and identifying pot ential biological hazards that pose 

a risk to food safety. 
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Phenolic compounds are among the most abundant and diverse bioactive molecules in plant-

derived foods, playing a key role in linking food functionality, human health, and sustainability. 

Their wide range of biological activities ð including antioxidant, anti -inflammatory, and 

antimicrobial effects ð makes them essential contributors to the prevention of chronic diseases 

and the development of health -promoting food products. Beyond their technological importance 

in improving food stability, color, and flavor , phenolics act as central agents in the valorization of 

agricultural by-products, fostering circular food systems and reducing environmental impact.  

A growing body of evidence highlights the bioefficacy of phenolic compounds in multiple 

physiological domains. Their cardioprotective properties are associated with improved endothelial 

function, modulation of lipid metabolism, and reduction of oxidative s tress and inflammation. 

Similarly, phenolic compounds exert neuroprotective effects, contributing to the prevention of 

cognitive decline and neurodegenerative disorders through the regulation of neuronal signaling 

pathways and mitochondrial protection. In the context of menopause and osteoporosis, certain 

flavonoids and stilbenes exhibit estrogen-like activity, mitigating bone loss and alleviating 

vasomotor symptoms. Their anti-diabetic potential arises from the inhibition of ŭ-glucosidase and 

ŭ-amylase enzymes and the enhancement of insulin sensitivity, while their anti-aging effects are 

linked to the activation of cellular defense mechanisms against oxidative and glycation stress. 

However, the bioavailability of phenolic compounds remains a critical bottleneck that limits their 

full physiological potential. This presentation will address innovative strategies to enhance 

bioavailability, including nanoencapsulation, complexation with  dietary proteins and fibers, 

enzymatic hydrolysis to release bound phenolics, and fermentation-based approaches that 

promote biotransformation into more bioaccessible metabolites. Moreover, attention will be 

given to the chemical resistance of phenolic compounds during digestion, processing, and 

storage ð factors that strongly influence their functionality and bioefficacy in vivo. 

By integrating advances in analytical chemistry, food science, and nutritional biochemistry, this 

work underscores the role of phenolic compounds as pivotal elements of sustainable and circular 

food systems. Their capacity to add value to agri-food by -products while improving human health 

positions them as a cornerstone in the design of next-generation functional foods and 

nutraceuticals. 
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The food industry is under increasing pressure to replace synthetic plastics with environmentally 

sustainable alternatives, while ensuring food safety and extending shelf life. In this context, bio-

based active packaging emerges as a promising solution. This keynote addresses recent advances 

in the valorization of bioactive compounds from agro -industrial by-products and marine 

resources, with a focus on their incorporation into eco -friendly biopolymer films for food 

applications. 

Chitosan, a biocompatible polysaccharide with excellent film-forming ability, was combined with 

extracts from Saccharina latissima (sugar kelp). These films exhibited enhanced antioxidant and 

UV-barrier properties, despite a moderate reduction in mechanical strength. When applied as 

separators in vacuum-packed Havarti cheese slices, the chitosanðseaweed films significantly 

reduced lipid oxidation (by 53% after 45 days of storage), confirming their potential as active 

packaging systems (Figure 1). 

A complementary approach involved multilayer films based on bacterial cellulose and chitosan 

enriched with grape bagasse extracts. These films demonstrated remarkable antioxidant activity, 

effective UV protection, and improved flexibility. In cheese preservation trials, they achieved a 67% 

reduction in lipid oxidation after 60 days, highlighting their robustness as functional packaging 

materials. 

The results show that the incorporation of natural antioxidants from seaweed and winery by -

products into biopolymer matrices not only improves packaging functionality but also contributes 

to circular bioeconomy strategies. For the GaliciaðNorth Portugal tr ansborder region, rich in both 

marine biodiversity and viticulture, these innovations represent a strategic opportunity to valorize 

local resources, reduce waste, and foster sustainable food systems. 

This presentation discusses the scientific and technological challenges of scaling up these 

materials, as well as opportunities for cross-border collaboration, regulatory alignment, and 

industrial adoption. The work underscores how bioactive-enriched eco-films can contribute to 

building a more sustainable, competitive, and resilient agri-food sector. 

 

Ш  
 

Figure 1 ð Active chitosan films enriched with sugar kelp extract for improved preservation of Havarti cheese slices. 
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According to the European Regulation (CE) No. 1333/2008 [1] only approved food additives (FA) 

included in the Community list in Annex II [2] may be placed on the market as such and used in 

foods under the conditions of use specified therein. EFSA (European Food Safety Authority) 

provides scientific advice to support the authorization process of food additives overseen by the 

European Commission, who decides on the approval of food additives on the EU market and their 

conditions of use. Before any new additive or proposed new use of an existing additive can be 

authorized, the Scientists at EFSA, thought the FAF Panel, conduct an extensive evaluation to 

assess its safety for human consumption. 

The risk assessment for food additives is a multi-step scientific process to ensure public safety by 

identifying hazards and evaluating exposure to potential risks. It involves the evaluation of food 

additive composition, how it interacts with food, its po tential effects on the human body (through 

toxicological test evaluation), and the estimated potential exposure along the diet. In addition to 

assessing new additives, EFSA regularly re-evaluates those already permitted to ensure they 

continue to meet curr ent safety standards [3,4]. 

In the recent years, an emerging practice involves substituting synthetic food additives with plant -

derived bioactive chemicals, which are seen as safer and more natural (e.g. E392 ð Rosmarinus 

extract, E999 ð Quillaia extract). In this regard, food industry is replying to consumer demand for 

new natural additives development, primarily obtained from plant -based products and by-

products, in line with the principles of sustainab ility and the circular economy. Most of these new 

food additives are consider as complex mixtures and should be characterised as fully as possible, 

which in a great challenge in the risk assessment, since this information is particularly important 

for the component -based approach, which is employed in the genotoxicity and toxicity 

assessments. 

Finally, the potential environmental impact of non -degradable food additives and/or their by -

products, focusing on human consumption as the main emission route, is another relevant issue 

that will be taken into consideration in future FA risk assessments. 

 
References  

[1] Regulation (EC) No. 1333/2008 of the European Parliament and of the Council of 16 December 2008 on 

food additives.  

[2] Commission Regulation (EU) No. 1129/2011 of 11 November 2011 amending Annex II to Regulation (EC) 

No. 1333/2008 of the European Parliament and of the Council by establishing a Union list of food additives. 

[3] Regulation (EC) No. 1331/2008 of the European Parliament and of the Council of 16 December 2008 

establishing a common authorisation procedure for food additives, food enzymes and food flavourings.  

[4] Commission Regulation (EU) No. 257/2010 of 25 March 2010 setting up a programme for the re-

evaluation of approved food additives in accordance with Regulation (EC) No 1333/2008 of the European 

Parliament and of the Council on food additives.



 

 90 

PATRICIA MORALES 

Universidad Complutense de Madrid 

 
Prof. Dra. Patricia Morales  is an Associate Professor in the Department of 

Food Science and Nutrition at the Complutense University of Madrid. 

Researcher at the ALIMNOVA research group (UCM 951505 ҭ Campus 

Excelencia Moncloa). Currently, she is a member of the EFSA Panel on Food 

Additives and Flavourings (FAF) and serves as a scientific expert on the 

Sweeteners and Re-evaluation & Follow-up working groups. 

Her main research interests focus on the study of singular plant sources (as 

wild edible vegetables/fruits or food by -products derived from plant food 

processing activities) as new natural sources of food ingredients with 

functional and technological prope rties, which include chemical 

characterization, biological activity evaluation and food safety assessment.  

She has published over 150 scientific documents, including research articles, 

EFSA scientific opinions, reviews and book chapter in the Food Science and 

Technology. She has also registered national and international patents/utility 

models. 

 



 

 91 

KN11 | WORKING TOGETHER FOR A SUSTAINABLE AND COMPETITIVE FOOD 

SYSTEM 

Paola Giavedoni1* 

1Foodvalley NL, Bronland 10F, 6708 WH Wageningen (The Netherlands). *paola.giavedoni@foodvalley.nl 

 

Innovation today is marked by open, collaborative models. Organisations like Foodvalley play a 

critical intermediary role: identifying shared barriers among stakeholders, orchestrating safe 

innovation communities, and steering novel solutions through to vi able business models. 

Foodvalleyõs four priority transitions ð protein diversification, healthier food offerings, upcycled 

food, and regenerative agriculture ð provide concrete arenas in which new stakeholder 

collaboration models come together, bolstering in this way the food innovation ecosystem. 

By understanding the evolution from past R&I practices (centralised labs, linear product 

innovation, siloed stakeholders) with present Trends (iterative pilots, rapid scale-ups, cross-

disciplinary teams, regulatory and market pull, and coalition-driven adoption), this framework 

highlights how the agrifood sector can navigate and succeed in this era. If barriers like scaling-

risks, shortage of demand, unknown new business & funding models, consumer acceptance ð are 

addressed, the result can be large-scale adoption of sustainable, health-forward, and competitive 

innovations. 

Ш

 
 

Figure 1 ð Foodvalley practical approach. 
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The evolution of food science systems demands advanced approaches to sensory evaluation and 

the development of sustainable, consumer-accepted products. This work presents a multi-step 

synthesis demonstrating how methodological innovation and contextual sen sory technologies 

can drive both product development and sensory insight in future -oriented food systems. 

Recent research has emphasized sustainable alternatives spanning the food matrix: from 

macroalgae fortification in canned fish, novel insect-based meal strategies, and plant-based meat 

analogues, to reduced-sugar extruded breakfast cereals.  

The evolution of sensory analysis techniques has led to integrated solutions of digital, rapid and 

immersive solutions that enhance both the efficiency and ecological validity. Early sensory science 

relied either on trained panels performing descriptive or  on consumers performing preference, 

and traditional hedonic tests. In recent decades, rapid methods such as Projective mapping 

combined with Ultra Flash Profiling, and digital data acquisition systems has enabled the precise 

mapping of similarities and di fferences, enabling robust studies with large consumer samples. 

Digital platforms like SenseGest have facilitated remote and high-throughput sensory 

assessments, increasing data accuracy and scalability. Techniques like Check-All-That-Apply 

(CATA), Projective Mapping, and Temporal Methods enable a more dynamic characterization of 

food attributes, with advanced statistical analyses uncovering subtle consumer preferences and 

sensory drivers of liking. 

Most recently, immersive technologies such as Augmented and Virtual Reality (AR/VR) have 

revolutionized sensory evaluation. Systems like Sense-AV integrate product interaction with multi -

contextual environments, simulating real-world consumption scenarios and supporting real -time 

data capture on mobile devices. These immersive platforms increase participant engagement, 

expand the variety of qualitative feedback, and reinforce ecological validity, overcoming many 

limitations of traditional sensory booths.  

Instrumental and biometric tools, such as electronic noses, eye tracking, and emotion interfaces, 

further complement human perception, providing objective assessment and multisensory 

integration. Together, these advances mark a paradigm shift toward more holistic, rapid, and 

context-responsive product evaluation, supporting innovation and market success in food 

science. 
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Nowadays there is growing interest in the application of agro -industrial by-products as 

ingredients in diverse food matrices. By-products such as pomaces, oilcake, and vegetable 

parts/peels are increasingly appreciated not only for their content of nutrien ts and bioactive 

compounds, but also for their ability to replace synthetic additives in food formulations. Their 

incorporation improved nutritional value, oxidative stability, and supports more natural, health -

oriented innovations and aligns with the prin ciples of a circular and sustainable economy. 

The valuation of agri-food by -products should consider technological innovations framed in 

bioeconomy and circular economy, also considering regulatory, economic and social challenges. 

A direct bridge between academic developments and their industrial appl icability will be needed 

to overcome key gaps in scalability, consumer acceptance, and regulatory frameworks, providing 

necessary insights to guide future research. Promoting partnerships between universities, research 

centers, companies, and local governments is crucial to the adoption of technological innovations 

in the food industry.  

From a nutritional perspective, several studies have shown that agro-industrial by-products 

incorporation improves the content of dietary fiber, antioxidants, and other nutrients without 

significant changes in organoleptic characteristics. The sensory evaluation has become particularly 

relevant since consumers may resist products containing ingredients derived from residues. In 

specific cases proper microencapsulation and formulation can be used to achieve favorable 

acceptability. 

Applying science-based communication strategies that clearly explain the nutritional, 

environmental, and economic benefits is key to increasing acceptance and willingness to pay for 

such foods. Global trends show that consumers, especially younger generations, increasingly 

demand functional and sustainable foods aligned with circular economy principles, representing 

a strategic opportunity to expand these innovations.  Additionally, specific certifications, 

sustainability labels, and seals that highlight these productsõ circular and eco-friendly nature can 

favorably differentiate them in the market, enhancing their appeal.  

Finally, from a regulatory and policy perspective, strengthening the frameworks that enable the 

safe and efficient incorporation of ingredients derived from agri -food by -products into 

production chains is essential. Digital technologies have recently emerged in the agri -food 

industry through biosensors, artificial intelligence (AI), big data, and blockchain. These are 

considered modern tools for optimizing agri -food processes, guaranteeing traceability, and 

improving the sustainability and competitiveness of production chains. Several applications of 

agro-industrial by-products in real food matrices will be presented, showing the real potential of 

waste valorization as a strategy for the design of value-added foods. 
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BRAINR is a cloud-based MES, specialized in the food industry, that connects people, machines, 

and ERP systems to operate the factory in real time, from reception to shipment. It digitalizes the 

shop floor end to end, ensures full traceability, and provides operational visibility across all shifts 

and production lines. With a modern UX, standard integrations, and fast implementation, it helps 

increase efficiency and yield, reduce waste and downtime, and scale best practices across sites. 

Today, BRAINR manages over one billion euros in annual production in Portugal, with a proven 

track record across multiple food industry sub -sectors. 

 

 

Figure 1 ð BRAINR.
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The sustainable valorization of agri-food residues offers a promising route for the development 

of functional ingredients. This study evaluated walnut oilcake (WOC) and walnut oil dregs (WOD), 

generated respectively after cold pressing and during oil decantation, focusing on their chemical 

composition, phenolic content, and biological properties after gastrointestinal simulation. Using 

the INFOGEST 2.0 standardized protocol [1], the in vitro digestion process was conducted in three 

sequential phases (oral, gastric, intestinal), enabling the recovery of bioaccessible and non-

bioaccessible fractions. HPLC-DAD-ESI/MS analysis revealed glansreginin A and ellagic acid as 

major phenolics. Total polyphenol bioaccessibility was significantly higher in WOD (78%) 

compared to WOC (15%). Ellagic acid was the most bioaccessible compound (118% in WOC; 732% 

in WOD), while glansreginin A exhibited low bioaccessibility (<40%). 

Antioxidant capacity improved notably after digestion. For WOD, EC☺◖ values decreased from 4.2 

Ò 0.6 to 2.6 Ò 0.8 mg/mL (TBARS) and from 2.5 Ò 0.2 to 0.4 Ò 0.1 mg/mL (DPPH); for WOC, values 

dropped from 2.6 Ò 0.2 to 0.4 Ò 0.1 mg/mL (TBARS) and from 0.9 Ò 0.1 to 0.4 Ò 0.1 mg/mL (DPPH), 

reflecting improved release of antioxidant compounds. In Caco-2 cell assays, glansreginin A was 

detected only in the apical compartment, confirming limited transepithelial transport and 

suggesting that the biological activity of these phenolics may primarily depend on microbial 

metabolism in the colon. 

Non-bioaccessible fractions, particularly rich in insoluble fiber (up to 30 g/100 g in WOC), 

exhibited strong prebiotic potential. These residues significantly promoted the growth of 

Lactobacillus rhamnosus, L. casei, L. acidophilus, and Bifidobacterium animalis, with optical density 

values often exceeding those achieved with fructooligosaccharides. 

Overall, the results underscore the functional potential of WOC and WOD as ingredients with 

antioxidant and prebiotic activities, reinforcing their incorporation into circular and sustainable 

food systems. 
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Selenium (Se) is an essential trace element with vital functions in human health, and its deficiency 

has been linked to increased risks of cancer, cardiovascular disorders, and immune dysfunction [1]. 

However, Se deficiency remains a widespread public health issue in many regions due to low soil 

Se content and limited dietary diversity [1]. Microgreens, nutrient-dense young seedlings of 

vegetables and herbs, are particularly suited for Se biofortification due to their rapid growth cycle, 

high nutritional value, and growing demand as functional foods [2]. Moreover, soilless cultivation 

under controlled conditions offers precise nutrient delivery, enabling targeted plant enrichment 

with minimal environmental impact [3]. Therefore, agronomic biofortification of microgreens with 

Se in controlled-environment vertical farming presents a promising and sustainable approach to 

enhance dietary Se intake and address global micronutrient deficiencies. This study was 

performed to investigate the Se biofortification potential of white Swiss chard 

(Beta vulgaris subsp. cicla) microgreens and to characterize their phytochemical and mineral 

element compositions. Microgreens were cultivated in a climate-controlled growth chamber 

under LED lighting, using vermiculite-filled trays. Plants were grown under a 14/10 h photoperiod 

at 20ð25 ÁC and ~60% relative humidity. A 3:1:6 NPK nutrient solution supplemented with sodium 

selenate or sodium selenite at concentrations of 10, 20, or 40 ȊM Se, or a mixture of both salts at 

20 ȊM Se, was used for irrigation. Seventeen days after sowing, microgreens were harvested and 

analyzed using chromatographic and spectroscopic techniques. A total of 10 phenolic compounds 

(2 phenolic acids and 8 flavonoids), 7 betalains (2 betacyanins and 5 betaxanthins), and 

17 saponins were identified in the samples. Sodium selenite treatments enhanced saponin 

accumulation, whereas sodium selenate significantly increased the levels of phenolic compounds, 

betalains, and mineral elements. Overall, Se supplementation, particularly via sodium selenate, 

substantially improved the nutritional and functional quality of white Swiss chard microgreens 

grown under indoor conditions.  
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The food industry generates substantial amounts of food waste, which has a negative impact on 

the environment. Advances in processing technologies and the development of innovative 

products are responding to emerging food trends and the challenge of valorizing abundant by-

products that are currently underused. These by-products offer the opportunity to create value-

added ingredients with improved functional properties and health benefits [1]. Nowadays, 

innovative processing technologies are a promising alternative due to their efficiency and low 

impact on food quality [1-3]. This study aimed to integrate co-products and off-grade fruits and 

vegetables into the food value chain by using them as ingredients in new product development, 

following circular economy and sustainability principles [1-5]. Formulations validation and 

application of preservation methodologies at pilot-scale were also performed. A variety of 

products (snacks, smoothies, ice cream, and pesto) have been developed through 

academia/industry collaboration. Each proof of concept was analyzed as a standalone case study, 

focusing on two main innovation axes: product quality and process efficiency. The base 

formulations incorporate agro-industrial co-products, such as Liquid Whey (LW), Pear Pomace 

(PP), Beetroot Pomace Flour (BPF), Apple Pomace Flour (APF), and off-grade fruits and vegetables, 

like Fruit and Vegetable Caliber Low (FVCL), sourced from agro-industrial production streams. 

Preservation technologies employed include Freeze-Drying, Thermal Pasteurization, High Pressure 

Processing, and Pulsed Electric Field [1-3,5]. In these developments, the incorporation levels 

reached: 100% in snacks (FVCL), 50% in ice cream (LW), 40% in pesto (PP, LW, BPF), and 20% in 

smoothies (APF). The proposed product and processing technologies show how agro-industrial 

co-products can be reintroduced into the food system as value-added ingredients, fully 

supporting circular economy principles. All processes have reached Technology Readiness Level 

(TRL) 6, with pilot-scale validation, confirming the technical feasibility and robustness of the 

developed formulations and preservation methods. This study not only demonstrates the 

potential for creating innovative food products from diverse co-streams but also significantly 

advances sustainable practices within the agro-industrial sector by minimizing waste and 

enhancing resource efficiency, thereby directly contributing to the principles of a circular 

economy. 
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In response to the increasing need for sustainable and active food packaging solutions, this study 

presents the development of a novel bioactive composite film that integrates bacterial cellulose 

(BC) and chitosan in a multilayer structure, leveraging the mechanical strength and water 

resistance of BC alongside the bioactive, film-forming properties of chitosan. The chitosan inner 

layer serves as a matrix for the incorporation of gallic acid, aiming to provide controlled 

antioxidant release to enhance food preservation. Conventional packaging materials often fail to 

offer both structural integrity and bioactive functionality, highlighting the need for innovative 

materials that can improve food quality and extend shelf life. This study focuses on the 

comprehensive characterization of the film's structure, physicochemical properties, and 

antioxidant efficacy, including evaluations of water absorption, mechanical strength, thermal 

stability, and antioxidant capacity. The multilayer films were prepared by separately fabricating BC 

films and chitosan films incorporating varying concentrations of gallic acid, which were then 

assembled to form a BC-Chitosan-BC multilayer composite. The filmsõ microstructure was 

examined using scanning electron microscopy (SEM), and Fourier Transform Infrared 

Spectroscopy (FT-IR) was employed to analyze the chemical interactions between the layers. 

Physicochemical properties, including moisture content, water vapor permeability (WVP), swelling 

capacity, solubility, and mechanical properties such as tensile strength and elongation, were 

evaluated, while antioxidant activity was assessed using DPPH and ABTS assays and Total Phenolic 

Content (TPC) analysis was conducted to confirm the distribution of antioxidants within the films. 

The films were also tested in a lipid-based food system to assess their potential for preventing 

lipid oxidation, demonstrating their suitability as active packaging materials for food preservation. 

SEM analysis confirmed the successful fabrication of the multilayer structure, clearly distinguishing 

the BC outer layers and the gallic acid-enriched chitosan inner layer, while FT-IR spectroscopy 

revealed interactions between BC and chitosan that contributed to the film's structural integrity. 

The incorporation of gal lic acid into the chitosan layer influenced the physicochemical properties 

of the films, with changes observed in moisture content and water vapor permeability depending 

on the concentration of gallic acid. The mechanical properties demonstrated that the l ayered 

structure enhanced the films' strength. DPPH and ABTS assays confirmed that the chitosan layer 

effectively provided antioxidant activity to the composite film, and in the model food system the 

multilayer films reduced lipid oxidation, showcasing the ir potential as active food packaging 

materials for enhanced preservation. In conclusion, this study successfully developed and 

characterized multilayer films consisting of BC outer layers and a gallic acid-enriched chitosan 

inner layer, effectively combining the structural benefits of BC with the antioxidant delivery 

capacity of chitosan. The films exhibited promising physicochemical properties and notable 

antioxidant activity, driven by the controlled incorporation of gallic acid in the chitosan layer, 

underscoring their potential as active food packaging materials that offer a targeted approach to 

antioxidant protection and food preservation, although further research is still needed to optimize 

film performance and explore their use in diverse food systems. 
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The transition from animal-based proteins to plant-based alternatives is essential to address 

environmental concerns and promote sustainable food systems. Plant proteins are mainly 

available as either concentrates (~50-80% protein) or isolates (>80% protein), which vary not only 

in purity and composition but also in their protein structural organization and functionality 

depending on the extraction method and source. To unravel these effects, two protein sources 

were studied: sunflower, a by-product of oilseed extraction, and lupin, a protein-rich legume with 

high fiber content. These proteins were evaluated as concentrates (50ð53% protein), along with 

their corresponding laboratory-prepared isolates, obtained by alkaline extraction and isoelectric 

precipitation (80ð85% protein), which were systematically compared to commercially available 

lupin and sunflower protein isolates (90ð92%). The proteins were characterized in terms of 

molecular weight, globulin/albumin fractions, secondary structure, gelation, solubility, and surface 

charge to establish structureðfunction relationships. To evaluate their gelation behavior, the 6 

proteins were further subjected to hydrothermal processing under high-moisture (20% solids), 

low-shear conditions at 95 ÁC and 140 ÁC, representing moderate and severe heat-treatments. The 

processed samples were subsequently analyzed for microstructure, secondary structure and 

protein solubility. The studied proteins differed in subunit composition: sunflower proteins and 

the commercial lupin isolate were mainly composed of 11S globulins, whereas lupin concentrate 

and its laboratory isolate contained both 7S and 11S globulins, with a predominance of 7S. 

Notably, only the commercial sunflower isolate was pre-denatured, while the others were native, 

enabling assessment of the effect of protein nativity on functional behavior. After hydrothermal 

processing at 95 ÁC, sunflower concentrate showed the highest gel viscosity, followed by its 

laboratory isolate, while the commercial isolate exhibited an almost flat profile near zero 

throughout the measurement. Meanwhile, lupin concentrate and its laboratory isolate exhibited 

similar profiles with much lower viscosity than sunflower, and the commercial lupin isolate showed 

only a brief initial increase due to cold-water absorption, followed by very low viscosity. During 

hydrothermal processing at 140 ÁC, sunflower concentrate displayed higher viscosity but also 

greater breakdown and lower final viscosity than at 95 ÁC. Both sunflower isolates, particularly the 

commercial one, exhibited a spiky viscosity profile during cooling, indicating protein aggregation. 

In contrast, lupin concentrate displayed a second peak not observed at 95 ÁC or in its laboratory 

isolate at 140 ÁC, suggesting contributions from non-protein components or dissembling and 

solubilization of larger protein aggregates. The commercial lupin isolate showed higher final 

viscosity compared to its near-zero viscosity at 95 ÁC, although it did not reach gel formation. 

Microscopy revealed larger aggregates in sunflower samples with increasing heat-treatment, likely 

due to the predominance of 11S globulins, whose hydrophobic nature and disulfide bonds could 

promote further re-aggregation. Meanwhile, lupin samples remained more homogeneous across 

treatments, with only slightly coarser particles at 140 ÁC, mainly in the isolates. These changes 

were also reflected in the protein secondary structure, showing increased intermolecular 

aggregates (A1) and/or random coils relative to native samples, indicating unfolding and 

aggregation, especially under more severe treatments. Protein solubility generally decreased 

under severe conditions, except for the sunflower laboratory isolate, which remained stable, and 

both commercial isolates, which increased at 140 ÁC. Overall, these findings demonstrate how 

protein origin, purity, and structure influence structural changes during heat processing, 

underscoring the importance of thorough ingredients characterization, and providing a deeper 
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understanding to guide the development of plant-based food systems with enhanced 

functionality. 
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Plant and algal cell walls (i.e., dietary fiber) present in raw materials and agri-food side streams, 

are remarkable soft matter systems that define food texture, stability, and nutritional value. 

Understanding and controlling these structures by processing conditions offers powerful 

opportunities for designing foods that are both high in nutritional quality and aligned with 

sustainability goals. Our research builds on learnings from fruits and vegetables to seaweeds, 

revealing how structural and compositio nal differences can be harnessed to create innovative, 

sustainable, healthier foods. 

We explore how physical and enzymatic treatments can be combined to generate microstructures 

with distinct rheological properties relevant for  organoleptic properties and food digestion. 

Combining advance characterization techniques such as rheology, Confocal Laser Scanning 

Microscopy (CLSM), and small angle scattering X-ray and neutron (SAXS and SANS) at large 

research infrastructures such as the synchrotron ALBA (Spain), we show how polysaccharide 

solubilization and cell wall nanostructure control gelation and flow properties. By linking particle 

size and morphology to functional behavior, we present strategies to fine -tune texture and boost 

dietary fiber in food products, while minimizing waste.  

From a soft matter perspective, our results highlight the structuring ability of both terrestrial (fruit, 

vegetables, legumes) [1] and marine (algal) [2] sources. The findings suggest that food innovation 

can increasingly move beyond approaches relying on extractions and the use of highly refined 

fiber ingredients, towards strategies that exploit and reconfigure inherent architectures in raw 

materials. Such an approach not only enables the design of novel textures and functionalities but 

also aligns with sustainable food processing. 

 

 
Figure 1 ð Microstructures of raw materials using LM, CSLM, and Cryo-SEM. B) Small-angle scattering techniques (SAXS, 

SANS). C) Viscosity of broccoli purée structures with and without texturizers. D) Rheological characterization of seaweed 

dispersions. 
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Cereal brans comprise the outer layers of the kernels, being the main by-product of grain milling 

for white flour production. The bran fraction constitutes about 13 -17% of the grain and it is an 

excellent source of dietary fiber (DF), minerals, vitamins, and bioactive compounds. However, the 

use of cereal brans is limited due to the presence of some antinutrients (like phytic acid) and 

insoluble and recalcitrant DF, which have adverse effects on the texture, hydration, and volume of 

wholegrain food products . In this sense, different treatments such as micronization and heat 

treatment significantly reduced phytic acid, while fermentation improved the antioxidant and 

flavor profile, but these treatments were insufficient to enhance fiber solubility. An alterna tive to 

these methods is subcritical water treatment due to its properties for biomass hydrolysis, which 

can be beneficial to increase the soluble DF and reduce anti-nutrients by adjusting the pressure 

and temperature of the water. This work aims to understand the effect of various treatments with 

subcritical water on the composition and functionality of bran fractions from rye, wheat, and spelt 

sources. The bran fractions were treated in a continuous hydrolysis plant with water at 170 bars 

for 4 s and three different subcritical water temperatures (200, 270, and 340 °C). Following these 

three treatments, the samples were filtered and fractionated into soluble and insoluble fractions. 

The samples were compositionally characterized, including fiber and mineral composition, phytic 

acid, and starch content as well as structurally analyzed using microscopic, chromatographic and 

FTIR tools. For functionality, foaming, water absorption, viscosity and solubility were evaluated. 

Increasing subcritical water temperature resulted in a higher ratio of soluble to insoluble fraction 

for the three cereal sources, with wheat bran showing the greatest solubility increase. Filtration 

after subcritical water treatment led to the removal of small -molecular weight compounds 

(i.e., sugars) as well as high starch depletion in the insoluble fraction, especially at 340 ºC, 

compounds remaining in the soluble fraction. Insoluble fractions exhibited higher concentrations 

of fiber (~75%) and protein (9 -12%) compared to the controls. While FTIR and chromatographic 

analyses also suggested that both proteins and polysaccharides (i.e., arabinoxylans) suffered from 

hydrolysis due to the treatment. The concentration of phytic acid in the treated samples was lower 

than in the control samples, and increasing temperature resulted in a decrease in phytic acid 

content, especially abundant in spelt and wheat brans. Regarding functional properties, the 

insoluble fractions exhibited increased water absorption due to fiber solubilization, which was 

enhanced at higher temperatures, while viscosity development was reduced due to counteracting 

effect of starch removal. The foaming capacity of the soluble fractions was higher than the 

insoluble ones, especially at higher temperatures, but temperature had a negative effect on 

stability. Overall, treatment with subcritical water resulted in fiber solubilization and starch 

depletion, reducing antinutrients and resulting in a high fiber fraction that exhibited enhanced 

water absorption and reduced viscosity, which can be beneficial for various wholegrain bakery 

applications. 
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Phenolic compounds have recently emerged as promising agents in modulating Celiac 

Disease (CD), a chronic autoimmune condition triggered by gluten in genetically predisposed 

individuals. Their therapeutic potential stems from their antioxidant and anti -inflammatory 

properties, and their ability to interact with gluten proteins at the molecular level [1]. Studies have 

shown that certain phenolics can mitigate or even reverse intestinal mucosal damage caused by 

gluten [2]. However, the complexity and variability of both gluten proteins and phenolic 

compounds hinder a full understanding of their in teractions and effects across different cereal 

genotypes. Moreover, their influence during industrial food processing remains poorly 

understood, emphasizing the need for further multidisciplinary research. 

This study investigates the molecular interactions between gluten proteins in autochthonous 

Galician wheat varieties Caaveiro, Callobre and Grandal and dietary polyphenols from green tea, 

blueberries, black corn, and red onion. The aim is to create bread formulations incorporating these 

polyphenols and evaluate their effects on gluten protein bioaccessibility and bioavailability. 

Proteinðpolyphenol complexes were analyzed using SDS-PAGE, Western blot, and LC-MS/MS. 

Functional breads enriched with polyphenol extracts were then subjected to in vitro digestion and 

transepithelial transport using a Caco-2 cell monolayer model, followed by proteomic analysis. 

The results showed that green tea polyphenols exhibited the most significant structural 

interactions with gluten proteins. Functional breads demonstrated a notable reduction in the 

bioaccessibility of immunogenic gluten peptides and this trend depends on t he wheat variety and 

gluten composition. These findings highlight the potential of using specific polyphenol sources 

while exploring traditional wheat varieties to reduce gluten immunogenicity, offering a new 

avenue for developing functional foods.  
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There is still a considerable knowledge gap regarding the impact of ohmic heating on the 

functional and structural properties of food proteins when applied under ultra -high temperature 

(UHT) conditions. Ohmic heating, with its volumetric energy transfer and the presence of 

moderate electric fields (MEF), has the potential to modify the conformational dynamics of food 

proteins, influencing their aggregation behavior formation of functional structures [1] and 

possible allergenicity modulation [2]. This study aims to systematically investigate the effects of 

Ohmic heating at UHT on the structural properties of proteins from diverse sources, ranging from 

animal to microbial origin. Ohmic heating was conducted within a temperature range of 50 °C to 

165 °C, allowing for a comprehensive analysis of structural transitions. Parameters assessed 

included intrinsic fluorescence, surface hydrophobicity, secondary structure distribution, 

hydrolysis rates, structure of aggregates and antibody binding affinity.  

Ohmic heating treatment significantly improved protein solubility at neutral pH. For whey protein 

isolate (WPI), solubility increased by 52% at pH 6 and by 47% at pH 7, while mung bean protein 

isolate (MBPI) showed a 44% increase at pH 7. These results are particularly relevant for the 

development of protein beverages and plant -based dairy alternatives. Unlike WPI, MBPI and yeast 

protein isolate (YPI) exhibited increased surface hydrophobicity upon Ohmic heating, suggesting 

marked structural alterations. Notable changes in the distribution of secondary structures were 

observed, particularly in the proportions of ŭ-helix and Ȃ-sheet, which are likely associated with 

protein folding and stability modifications induced by treatment. In respect to WPI an increas ed 

hydrolysis rate and the appearance of unordered structures were observed from 130 to 165 °C. 

The presence of fibrillar aggregates upon heating were confirmed and achieved a maximum yield 

at 100 °C with influence on the immunoreactive properties. 

This study brings a novel perspective on how MEF and Ohmic heating drives structural 

modifications in sustainable protein sources, offering a novel approach to technological and 

functionality enhancement. As an emerging food processing technology, Ohmic heating 

demonstrates considerable potential for advancing protein ingredient design and expanding its 

applications in innovative functional food systems. 
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Edible mushrooms stand out for their high nutritional value, low fat content, and bioactive 

compounds with health benefits. Lactic fermentation is an effective strategy for preservation and 

valorization of food products, enhancing stability, sensory attrib utes, and functional profile [1 -3]. 

This study evaluated the incorporation of Agaricus bisporus by-products, either fermented with 

Lactobacillus plantarum (ABF) or non-fermented (AB), into gluten-free breads, as an innovative 

approach for residue valorization and functional food development. Samples were dehydrated, 

milled, and incorporated at 5% and 10% into rice, corn, and tapioca flour mixtures, while the 

control contained no mushroom flour. Breads were produced under controlled fermentation and 

baking, and characterized for physicochemical, nutritional, technological, and functional 

properties. Mushroom flour addition increased protein (2.3 g/100 g in co ntrol vs. 4.1 g/100 g in 

AB 10%), dietary fibre (1.2 g/100 g vs. 3.8 g/100 g in AB 10% and ABF 10%), and minerals, with 

marked ash enhancement in ABF. Fermentation promoted organic acids, antioxidant activity, and 

a more balanced lipid profile (SFA/PUFA), while AB breads showed higher PUFA (46.5% in AB 10%). 

Technologically, specific volume decreased (5.28 mL/g control vs. 3.11 mL/g ABF 10%), with 

increased hardness (1.6 N vs. 13.3 N after 24 h), though elasticity and cohesiveness were 

preserved. Functional properties improved, with higher water absorption (WAI up to 2.19 g/g in 

AB 10%) and solubility (WSI up to 8.30 g/g in AB 10%), indicating stronger interactions with the 

gluten-free matrix. Rheological assays (RVA, farinograph, reofermentometer) revealed reduced 

viscosity and dough expansion, particularly at 10% substitution, linked to lower availability of 

gelatinizable starch. Progressive darkening of crust/crumb and reduced pH were also observed in 

ABF. Overall, A. bisporus flours represent a sustainable strategy for gluten -free breads with 

improved nutritional quality and functional properties. The comparison between AB and ABF 

shows that fermentation adds benefits, including higher organic acids, antioxidant activity, and a 

more balanced lipid profile,  positioning ABF as an ingredient of greater added value. This work 

highlights the role of food biotechnology in agri -food residue valorization and in developing 

healthier, differentiated foods aligned with circular economy, innovation, and food security.  
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Propolis is a resinous by-product of the beehive, produced by honeybees (Apis mellifera L.) from 

various plant sources, that are mixed with salivary enzymes bees and transformed. In the beehive, 

propolis is essential for sealing holes in the combs and protects the entrance from pests and other 

threats [1]. Furthermore, it is used in the pharmaceutical and food industries due to its high 

chemical complexity, which provides several bioactive properties, such as antiviral, antioxidant, 

and antimicrobial [2].  

Cheese is a food subject to a wide variety of contaminants, which makes it a food with a short 

shelf life. However, studies have described that propolis has anti-fungal and antibacterial activity 

against a quite part of the contaminants microorganism in cheese, namely Staphylococcus aureus, 

Escherichia coli and yeast and molds [2,3]. This study aimed to evaluate the chemical potential of 

propolis for subsequent use in preservation of cheese. For that, propolis samples, was collected 

in Portugal-Bragan­a from a beekeeper, and fully characterized in terms of physicochemical 

properties (loss on drying, ash and wax), phenolic composition and antioxidant activity. The 

phenolic composition was evaluated by LC/DAD/ESI-MSn analysis after the extraction of the 

bioactive compounds. Total phenolics, flavonoids of the extract of propolis were determined by 

spectrophotometric methods. Antioxidant activity was studied by the method of DPPH (ŭ-

diphenyl-Ȃ picrylhydrazyl). In addition, four types of cheese (goat, sheep, cowðsheep mixture and 

a cowðsheep mixture with walnuts) were characterized through microbiological parameters, to 

study the cheese microbiota during maturation, to know which microorganisms we want that 

propolis inhibits. 

Propolis raw show a good result of physicochemical parameters (0.92Ò0.0% of water content, 

1.016Ò0.076% of ash content and 14Ò0.013% of wax content). However, for the hydroethanolic 

extract, a good extraction yield was obtained (71Ò0.141%). The results showed a phenolic 

composition typical of temperate poplar propolis, which include phenolic acids and their esters 

derivatives, such as caffeic acid and p-coumaric acid and flavonoids and their 

methylated/esterified forms, such as pinocembrin, pinobanksin, pinobanksin-3-O-acetate and 

pinobanksin-3-O-butyrate. For the total phenolics and flavonoids, the extract present 

(363.51 mg/g propolis and 79.45 mg/g propolis respectively). The extract demonstrated the ability 

to neutralize free radicals (EC50 = 0.013 mg/mL). Regarding microbiological parameters, only 

Staphylococcus aureus and Molds counts showed a significant increase during maturation, with 

S. aureus being more frequently detected in mixed cowðsheep cheeses with walnuts, and Molds 

being more prevalent in sheep cheeses. These results support the use of propolis as a potential 

source to improve cheese safety and extend shelf life.  
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Smoothies are thick blended beverages made from fruits, vegetables, and additional ingredients 

such as yogurt, rice beverage, or honey. Therefore, smoothies with different formulations were 

developed by using a by-product from the cheese industry and plant -based beverages alternative 

to milk for the vegan market, these plant -based beverages are showing a high demand from 

consumers [1]. 

In this study, clean-label smoothies were formulated using commercial rice beverage, liquid whey, 

and a 50:50 blend of rice beverage and whey, each of these liquid bases was further enriched with 

5% (w/w) apple or 5% (w/w) carrot pomace powder. The impact of the formulations on viscosity 

was evaluated, along with their effect on total phenolic compounds and antioxidant properties 

before and after in vitro gastrointestinal digestion.  

The viscosity of carrot pomace-based smoothies was approximately five times higher than that of 

apple pomace formulations. Smoothies made with whey exhibited higher initial total phenolic 

content and antioxidant activity (through DPPH and FRAP assays). However, their post-digestion 

bioaccessibility was significantly reduced, likely due to proteinðpolyphenol interactions and lower 

pH. In contrast, rice beverage-based smoothies demonstrated greater retention of antioxidant 

capacity after digestion, especially those containing carrot pomace. These findings emphasize the 

importance of matrix effects on the bioaccessibility of functional compounds and suggest that 

rice beverage-based formulations with fruit/vegetable pomaces may be preferable for developing 

functional beverages with improved post-digestive bioactivity. 
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Food allergies (FAs) [1] are one of the primary forms of allergy and may induce severe and life-

threatening reactions. FAs are increasingly more prevalent in Europe [2]. However, despite the 

great advances, currently, the elimination of allergens from the diet is the main strategy to manage 

this pathology [3]. As such, thereõs a great emphasis on the development of new therapeutic 

strategies or nutritional approaches able to control the prevalence of FAs [4]. 

The digestion of proteins is a crucial factor in determining proteins immunogenicity [5] . The 

digestion process may be influenced by the way food components interact with each other and 

with digestive enzymes, ultimately affecting human health. Indeed, dietary polyphenols have been 

previously described as able to molecularly bind to proteins i nfluencing their digestibility and 

immunogenicity [6]. This study is thus focused on analyzing the effect of different dietary 

polyphenols on the  bioaccessibility, bioavailability and immunogenicity of peanut, egg and milk 

proteins, three of the most prevalent forms of FAs. 

Different polyphenol -rich extracts (PPs) and immunogenic proteins were extracted, isolated and 

characterized. The protein extracts and/or the PPs were submitted to an in vitro human digestion 

[7] and the release of immunogenic peptides during digestion was  characterized by HRLC-MS/MS. 

Furthermore, an epithelial transport assay was performed to monitor bioavailability of the 

immunogenic peptides by HRLC-MS/MS. 

The results indicate that different PPs can alter the digestion of immunogenic proteins and 

peptides. In some cases, the food matrix also greatly influenced the action of the PPs. The altered 

digestion of proteins and peptides, in turn, resulted in changes  in the bioaccessibility and 

bioavailability of immunogenic peptides. Overall, these results indicate that the consumption of 

dietary polyphenols can significantly affect the development of FAs, allowing for new nutritional 

strategies to be developed.  
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Phenolic acids (PAs) are predominantly glycosylated (~95%) in their natural dietary sources and 

their aglycone form is considered the most bioactive and absorbed part [1,2]. Most of the health 

benefits of PAs are exerted in the upper gastrointestinal tract, highlighting the need for sufficient 

concentrations of bioaccessible PA aglycones in the small intestine for their metabolic effects [3]. 

This fact influences the suppression of glycaemic carbohydrate-digesting enzymes and trans-

epithelial sugar transport [4]. Therefore, it is essential to investigate the chemical modifications 

and deglycosylation of these compounds to fully understand their impact throughout the 

digestive system. 

In this work, the in vitro digestibility of 24 phenolic acids from Jonagold apples was investigated 

using the INFOGEST 2.0 digestion model, including 6 hydroxybenzoic acids (HBAs) and 18 

hydroxycinnamic acids (HCAs), most of which were derivatives. Three clusters determined by the 

chemical structure of the polyphenols and the type of linkage were revealed. Group 1, with HBAs 

and HCAs, linked via an ester bond to glucose, had lower bioaccessible concentrations after the 

intestinal phase than Group 2, which included HCAs esterified to quinic acid or glycosylated via a 

Ȃ-O-glycosidic bond. Group 3 consists of the aglycone forms of HCAs (Ȏ-coumaric acid, ferulic 

acid and caffeic acid), which suggested hydrolysis from the digestive enzymes. In this way, under 

different digestion conditions, the Ȃ-O-glycosidic bonds in ferulic acid 4-O-Ȃ-D-glucoside (FAG) 

and 4-hydroxybenzoic acid 4-O-Ȃ-D-glucoside (HBG) resisted hydrolysis. However, 6-O-feruloyl-

D-glucose (FG), linked by an ester bond, was hydrolyzed by pancreatin. When FG and its isomer 

FAG were digested with individual pancreatic enzymes (amylase, trypsin or lipase), FAG remained 

intact, whereas FG was hydrolyzed by lipase, mirroring the effect observed with pancreatin. To the 

best of our knowledge, this is the first evidence reporting a specific esterase activity of porcine 

pancreatic lipase on HCAs esterified to a glucose moiety via a carboxyl ester bond. In contrast, no 

hydrolysis was observed for the same linkage when bound to quinic acid, as seen for 3-

caffeoylquinic acid (3-CQA). These results underline the substrate specificity of pancreatic 

enzymes and emphasize the key role of the chemical structure in the bioaccessibility and 

bioavailability of PAs during gastrointestinal digestion.  
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In Galicia (NW Spain), bread holds a prominent role not only in daily consumption but also as a 

symbol of cultural heritage and artisanal value [1]. However, the increasing predominance of 

industrially produced bread raises concerns about its nutritional i mplications [2]. This study 

investigates differences in in vitro  starch digestibility and estimated glycemic index (eGI) between 

traditional and industrial breads available in the Galician market. Traditional samples were usually 

produced using long fermen tation and sourdough, following artisanal protocols, while industrial 

breads encompassed highly processed variants with standardized formulations. The results 

showed that traditional breads generally exhibited lower eGI, along with a more favorable profile  

of starch fractions, such as higher levels of resistant starch. Although certain industrial tin loaf 

breads displayed reduced eGI, often due to the inclusion of added fiber or alternative flours [3], 

their classification as ultra-processed foods remains a concern. These findings emphasize the 

nutritional benefits of preserving traditional breadmaking practices and their relevance in 

promoting healthier carbohydrate choices.  

 
References 

[1] A. Carballo-Casla et al., BMC Medicine, 19, 2021, 36. 

[2] S. Shakhman et al., Nutrients, 17, 2025, 2120.  

[3] I. Pasqualoni et al., Foods, 13, 2024, 2488.  

 

Acknowledgments  

The authors would like to thank the Da Cunha Group by the samples and the support of the òC§tedra do Pan 

e do Cerealó.



 

 117 

OP17 | PREBIOTIC POTENTIAL OF APPLE POMACE BEFORE AND AFTER SIMULATED 

DIGESTION: AN IN VITRO EVALUATION WITH PROBIOTIC STRAINS 

Liege Aguiar Pascoalino1,2, Lillian Barros1, João C. M. Barreira1, M. Beatriz P. P. Oliveira2, 

Filipa S. Reis1,2* 

1CIMO, LA SusTEC, Instituto Politécnico de Bragança, Campus de Santa Apolónia, 5300-253 Bragança, 

Portugal; 2REQUIMTE/LAQV, Faculdade de Farmácia, Universidade do Porto, Rua Jorge Viterbo Ferreira, 228, 

4050-313 Porto, Portugal. * freis@ipb.pt 

 

Apple pomace (AP), the primary by-product of cider production, is rich in fibers and bioactive 

compounds that can be valorized within the circular economy framework due to their potential 

health-promoting effects [1]. In particular, its prebiotic propertie s remain underexplored, 

particularly in relation to its behavior after gastrointestinal digestion. This study investigated the 

prebiotic activity of AP, both before and after simulated digestion (as per the INFOGEST protocol), 

using an in vitro  approach with Lactobacillus casei NCTC 6375, L. plantarum DSM 12028, 

L. acidophilus LA-5, and Bifidobacterium animalis subsp. Lactis Bb12. Probiotic growth was 

evaluated in modified MRS broth without glucose, supplemented with lyophilized AP, its 

hydroethanolic extract (HE_AP), and digested AP (D_AP), all at 2% (w/v). Positive controls included 

inulin, fructooligosaccharides (FOS), and glucose. Growth curves were monitored for 48 h by 

optical density at 620 nm under anaerobic conditions. Results showed that lyophilized AP strongly 

promoted the growth of all probiotic strains, achieving maximum levels comparable to those of 

glucose and superior to those of inulin and FOS before digestion. After digestion, AP retained 

significant prebiotic activity, with profiles resembl ing those of established prebiotics, confirming 

the resilience of its functional properties through the gastrointestinal process. Lyophilized AP 

consistently outperformed HE_AP, suggesting that soluble fibers, largely absent in the extract, are 

key contributors to its activity, although HE_AP still demonstrated relevant effects. These findings 

reinforce the role of AP as a sustainable and effective prebiotic source, supporting beneficial 

bacteria associated with gut health, and highlight its potential for i ncorporation into functional 

food and nutraceutical formulations. By combining health benefits with waste valorization, AP 

represents an auspicious candidate for future applications in food innovation and microbiome 

modulation.  
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In recent years, the market for plant-based beverages as milk alternatives has grown steadily, with 

oat beverage standing out due to its favorable nutritional profile and pleasant sensory 

characteristics. However, an unavoidable and direct consequence of this productõs success is the 

formation of oat pulp (OP), a highly unstable byproduct due to its high moisture content (~60 -

70%). Rather than seeing this as a waste management challenge, this byproduct represents an 

opportunity to develop new value -added oat-based ingredients, such as oat fiber and protein. 

Oat beverage is obtained through the hydrothermal processing of oat flour, in which starch is 

hydrolyzed. The resulting slurry is filtered to recover the liquid fraction, leaving behind a solid 

residue, the OP (oatara), which represent 500 g/kg of drink produced. While similar byproducts, 

most notably soyõs okara, have been extensively studied, there is a research gap regarding OP 

stabilization and subsequent upcycling. Therefore, this study focuses on the stabilization of OP, 

as well as the compositional and functional characterization of both the produced oat pulp and 

the oat flour from which it is derived.  

Frozen OPs obtained from five different commercial beverages were dried at 70 °C for 10 h in a 

forced-air oven, optimized to achieve both a reduced moisture content (<6%) and the inactivation 

of the active processing enzymes (i.e., starch hydrolases and proteases). The dried OP was milled 

and sieved to obtain a fine flour. Compositional analyses revealed a high content of dietary fiber 

(~43%) (insoluble: ~34%, soluble: ~9%), proteins (~21%), and lipids (~14%). Ash content was 

consistent between samples (~7%), while reducing sugars (~5%) revealed that one sample 

underwent a shorter saccharification process, containing minimal reducing sugars and over twice 

the starch content (~8%) compared to the others (~3%), which suggests limited enzymatic 

hydrolysis during processing. Water binding capacity doubled (~3%) compared to that of the 

native oat flour, which could be attributed to OPõs higher insoluble dietary fiber and protein 

content. During thermo -rheological analyses, all OP samples exhibited very low viscosities 

compared to flour, due to extensive starch dextrinization during the beverage production, with 

no differences associated with their starch content. This research highlights the potential of oatara 

as a promising, sustainable ingredient for the cereal industry, with only minor variations 

depending on the type of beverage from which the pulp originated, rather than the flour itself.  
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This study aims to characterise the nutritional composition of distillation pomace from the 

production of spirits from apple, pear and strawberry tree fruits (STFs) and to assess its potential 

for valorisation within circular economy and zero waste strategies. Pomace samples were collected 

after distillation at a distillery in Castelo Branco. Two batches per fruit type, each with three 

replicates, were analysed. The following parameters were analysed: ash content, organic matter 

content, protein content, fa t content, fibre content, lignin content, hemicellulose content, cellulose 

content, non-fibrous carbohydrate content, total phenolic content (TPC) and total flavonoid 

content (TFC). The antioxidant and antimicrobial activities were determined and the compound 

profiles were assessed by HPLC. FTIR-ATR spectroscopy was applied for chemical fingerprinting. 

ANOVA and principal component analysis (PCA) were used for data interpretation . 

PCA for nutritional parameters explained 96.6% of the total variance and clearly distinguished 

between the pomaces used. Apple pomace had the highest protein content (6.04 ± 0.07 g/100 g), 

whereas pear pomace had the lowest (2.83 ± 0.27 g/100 g). STF pomace had the highest fat 

content (4.71 g/100 g) and was rich in organic matter, fibre, hemicellulose and cellulose. STF and 

apple pomaces additionally exhibited higher TPC and TFC values. Using HPLC-DAD, we were able 

to identify 28 phenolic compounds, as well  differentiating between the pomaces and confirming 

the presence of compounds of interest. The highest concentrations were found for resveratrol and 

syringic acid, particularly in pear extracts (0.73ð0.59 µg/mg extract). Benzoic acid, p-coumaric acid 

and rutin also appeared in relatively high amounts. FTIR-ATR spectroscopy identified functional 

groups, supporting chemical discrimination and different potential valorisation.  

Distillation pomace revealed valuable nutritional and chemical properties, highlighting its 

potential as a raw material for use in the food industry. STF pomace, in particular, is characterised 

by its high fibre and bioactive compound content. Further rese arch is needed to optimise its 

industrial use. 
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The global demand for sustainable and nutritionally enhanced foods is fostering the replacement 

of animal-based proteins with alternative sources such as plant proteins, microalgae, and edible 

insects [1-3]. This study presents a set of works aimed to develop hybrid and vegan meat 

alternatives, ranging from hams to 3D-printed snacks (Figure 1), highlighting the transition from 

meat-based to fully plant -based systems. 

Hybrid hams were prepared with pork meat combined with alternative protein sources such as 

pea protein, microalgae, and edible insect flours, resulting in clean-label products with enhanced 

nutritional quality, increased antioxidant activity, and favorable  texture properties, while 

maintaining consumer-relevant characteristics. Concurrently, the development of a vegan clean-

label ham offers a meat-free alternative that aligns with health -conscious and environmentally 

aware consumer demands. 

In parallel, 3D printing technology was employed to produce hybrid snacks with pork meat and 

pea protein and fully vegan snack using pea and potato proteins. The hybrid snacks showed 

nutritional improvements, reduced pork content, and acceptable sensory properties, while the 

vegan version demonstrated high protein content, rich mineral profile, and promising texture 

results. 

Together, these approaches confirm the feasibility of designing innovative, clean-label protein 

alternatives with improved functionality and sustainability. Overall, this work underscores the role 

of hybrid products as transitional foods that bridge conven tional meat consumption and vegan 

alternatives, while 3D printing emerges as a powerful tool to create attractive, tailored products. 

The integration of plant proteins, microalgae, and insects in hybrid systems, along sing the 

development of fully plant -based products, offers promising pathways to reduce the food 

production environmental impact and meet evolving consumer expectations.  
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Figure 1 ð ModelШPork meat (a), hybrid (b), vegan (c) ham; 3D hybrid (d) and vegan (e) snack. 
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Plant-derived storage proteins are central to the transition toward sustainable diets, yet single-

source formulations often fall short of providing a complete amino acid spectrum and certain 

micronutrients [1]. Nuts such as almonds contribute desirable lipids, vitamin E and textural 

functionality but are relatively poor in some essential amino acids [2], whereas pulses supply 

complementary amino acids but can introduce flavor and textural constraints. In this study, a 

modular formulation strategy for a vega n, cheese-like spread was investigated (Figure 1). An 

almond-dominant matrix was selected together with oat milk and lupin protein, produced a base 

recipe that satisfied the nutritional claim òsource of protein.ó Building on this foundation, we 

evaluated enrichment with two alternative protein materials; yeast protein extracts and Chlorella 

biomass, aiming to broaden essential amino-acid coverage and supply micronutrients and 

bioactives absent from the base formulation. Formulations were characterized by proximate 

analysis, amino-acid profiling, mineral and targeted phenolic quantification, antioxidant capacity 

and in vitro  digestibility (simulated gastrointestinal conditions). A clear escalation from òsource of 

proteinó to òhigh in proteinó for enriched formulations was obtained. Inclusion of Chlorella at 3% 

(w/w) produced a marked increase in iron content consistent with a òrich in ironó claim. Antioxidant 

assays produced variable but consistently favorable outcomes. Targeted chemical profiling 

revealed the presence of gallic acid, catechin and epicatechin, particularly in Chlorella-containing 

formulations. In vitro digestibility averaged 37% across formulations; differences attributable to 

the alternative biomasses were observed but were not statistically significant. Combining nut, 

pulse and alternative protein sources yielded spreads that are nutritionally denser, deliver 

complementary essential amino acids and micronutrients, and possess distinct sensory profiles 

for market differentiation.  

 

 
Figure 1  ð Different steps involved in the production of the vegan spreads.  
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Insect-derived proteins are emerging as a sustainable alternative to animal proteins, offering high 

protein content, a complete aminoacid profile, and versatile food applications, while reducing 

greenhouse gas emissions, land use and water consumption. Although a few studies suggest their 

digestibility may match or exceed that of traditional proteins, it varies by species and processing 

methods. Thus, assessing their digestibility, allergenicity and inflammatory potential is crucial for 

evaluating their suitability as food ingredients. In thi s work, dehydrated Hermetia illucens (Black 

Soldier Fly, BSF) and Tenebrio molitor (TM) larvae, as well as the defatted insect meals, and protein 

extracts (PE) obtained after a protein extraction optimization and characterization, were subjected 

to in vitro  gastrointestinal digestions, following the INFOGEST protocol. The samples were 

desalted and analyzed by nano-LC-MS/MS. The allergenicity potential of the resulting peptides 

were predicted in silico using the AllerCatPro 2.0 web server. The pro-inflammatory response of 

BSF and TM meals and their corresponding PE was assessed using a transwell-based human 

intestinal epithelial cell model consisting of differentiated Caco -2 and HT-29-MTX co-cultures. For 

BSF samples, 1076 peptides (0.6-3.6 kDa) were identified, with 0.2 % in the PE, and 0.9 % in the 

larvae and meal showing strong allergenicity potential. For TM, 1329 peptides (0.6-3.9 kDa) were 

identified, with 0.9 % in the PE, 3.9 % in the meal and 2.6% in the larvae predicted as allergenic. 

Despite these results, further tests are needed to confirm the allergenicity potential of these 

insect-based ingredients. None of the insect samples induced a significant pro-inflammatory 

response under the tested conditions ð monitored through IL -8 release ð, supporting their 

potential as sustainable food ingredients. 
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Oceans are an untapped reservoir of high-value biomolecules with significant potential for 

sustainable innovation. In this context, proteins, polysaccharides and antioxidant compounds can 

be extracted from underutilized marine resources [1]. Portugal, with its extensive coastal area, 

offers unique opportunities to explore these resources. As such, the present study aims to 

simultaneously extract and characterize polysaccharides and antioxidant compounds of 

underexplored seaweeds from the Portuguese coast. Thus, two green seaweeds (Codium 

tomentosum Stackhouse and Ulva sp.) and one brown seaweed (Sargassum vulgaris Grunow) were 

studied. To obtain the target compounds, hydrothermal (HT) and ultrasound -assisted extraction 

(UAE) processes were applied, following a central composite rotatable design (CCRD). Extracts and 

precipitates were characterized in terms of sugar content, uronic acid content, phenolic content, 

antioxidant capacity and molecular weight of the extracted compounds. Data were analyzed using 

Principal Component Analysis (PCA) and Clustering Analysis (CA). The statistical analysis showed 

a clear difference among different seaweed species. Moreover, a clear distinction was observed 

for different extraction treatments. The results showed that Ulva was the most promising 

polysaccharide source, with higher precipitation yields (11.9 ð 34.5 % w/w) than Codium (7.3 ð 

14.5 % w/w) and Sargassum (3.2 ð 10.6 % w/w). Furthermore, hydrothermal treatment allowed 

higher yields (21.5 ð 34.5 % w/w) than UAE (11.9 ð 20.8 % w/w). Regarding phenolic content and 

antioxidant capacity, Sargassum samples presented the most remarkable results, mainly when HT 

was used. Considering that Sargassum belongs to the brown phylum, a higher phenolic content 

was already expected due to the presence of phlorotannins (a group of polyphenols only 

synthesized by brown algae). Still, UAE was expected to be the method which maximizes the 

phenolics extraction since it was performed for shorter extraction periods and at lower 

temperatures. However, our results indicated that the HT conditions followed did not degrade 

these compounds. Conversely, they facilitated the extraction by increasing the diffusion rate, and 

thereby, increasing the mass transfer rate and extraction efficiency. CCRD data allowed to identify 

a trend and choose the best conditions to promote the extraction of the target compounds.  For 

higher precipitation yield, and precipitates with higher sugar and uronic acid contents, HT at 92 

°C for 84 min, with 0.086 g Ulva/mL water led to the best results. To obtain higher phenolic content 

and antioxidant capacity, a HT at 92 °C for 84 min, with 0.086 g Sargassum/mL water, was the best 

option. These results highlight the potential of Portuguese seaweeds as sustainable sources of 

polysaccharides and phenolic compounds and indicate HT as a promising method for their 

valorisation. 
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Growing concerns over food safety and the potential health risks of synthetic preservatives have 

fueled interest in natural compounds with antimicrobial activity. However, many of these 

compounds are unstable, underscoring the importance of strategies such as nanoencapsulation 

to preserve their effectiveness [1]. This study aimed to develop and characterize lipid-based 

nanoparticles for the encapsulation of Rhus coriaria L. leaf extract, with a view to its application as 

a natural food preservative, given its proven antioxidant and antimicrobial properties [2]. Two 

different extraction methods were employed: the 80:20 ethanolic extract was obtained by 

maceration, whereas the 50:50 extract was produced using ultrasound-assisted extraction. Eight 

formulations were tested, combining two lipids (Witepsol E85 and Cetyl Palmitate Peller) with two 

surfactants (Tween 80 and Pluronic F-68). After optimizing surfactant concentrations to minimize 

foam formation, nanoparticles were produced via hot melt emulsification fo llowed by 

ultrasonication. All formulations were characterized by their average particle size, polydispersity 

index (PDI), and zeta potential (Ȅ). The best-performing formulation, combining Tween 80 with 

Witepsol E85, exhibited average particles sizes around 335 nm, low polydispersity index (PDI) 

values (< 0.3), and Ȅ values close to -42 mV, indicating good colloidal stability. Encapsulation 

efficiency was evaluated using the Folin-Ciocalteu method through an indirect approach, based 

on the quantification o f non-encapsulated total phenolic content. The formulation with the 50:50 

extract obtained via ultrasound showed the highest encapsulation efficiency (65.3%), followed by 

the formulation 80:20 extract obtained via maceration (58.3%). The results confirm the feasibility 

of encapsulating R. coriaria extract in food -grade lipid nanoparticles, opening promising 

perspectives for its application as a bioactive preservative. Future studies will focus on evaluating 

the long -term stability of the formulations and th eir effectiveness in real food systems. 
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The Ria Formosa and Algarve coastline are biodiversity hotspots that host a wide range of plant 

species, including halophytes, i.e., those adapted to saline environments. Due to their unique 

physiological traits, like high contents of minerals and bioactive metabolites, halophytes have 

growing economic potential across multiple markets, such as in the food and beverage industries, 

many being edible and offering proven nutritional and health benefits [1]. Moreover, they are also 

increasingly valued in gourmet cuisine for their salty and crunchy texture [2], and their use in this 

segment is rising. Building on this potential, several halophyte species were successfully adapted 

to soilless cultivation and integrated into the RiaFresh®  portfolio during the nationally funded 

project XtremeGourmet (2016ð2020; ALG-01-0247-FEDER-017676). The current project, 

XtremeGourmet 2.0 (2024ð2027; COMPETE2030-FEDER-01195200), aims at expanding innovation 

by 1) adapting 3 novel halophyte species to soilless conditions, opening venues into new markets, 

and 2) partially replacing sodium with magnesium in three already commercialized species, 

preserving their nutritional and sensory qualities while maximizing health benefits. During the first 

year, we carried out agronomic trials to test different levels of sodium substitution with 

magnesium in the three commercialized species, and their nutritional profiles were then assessed. 

In parallel, sensory analyses were conducted with 12 renowned chefs, who evaluated the 

organoleptic qualities of the modified plants compared with the control group (0% substitution). 

Altogether, the integration of the agronomic, nutritional, and organoleptic data for each species 

will be presented and discussed in this work, guiding the next phase of the project, namely the 

commercial-scale trials planned for the coming months. Ultimately, this work gives emphasis to 

the exploitation of Portuguese coastal resources to develop innovative food products with 

enhanced biotechnological and nutritional value through sustainable agronomic practices.  
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This study investigated the physicochemical and rheological properties of ice creams formulated 

with food industry by -products ð pumpkin pomace, almond residues, and cheese whey. In short, 

ice-creams are formed by an emulsion of oil droplets stabilised by a protein matrix, with some 

thin bubbles of air in a smooth texture melting solid [1]. This structure is often more complex with 

macromolecules to strengthen the matrix like fibres and polysaccharides [2]. Rheological tests 

revealed shear-thinning behaviou r in all samples, with pumpkin ice-cream exhibiting the highest 

apparent viscosity due to its high dietary fibre content. Melting points were closer to the (C) 

commercial sample (-6.5 ºC) with values of -6.5ÜC for the pumpkin (P) and Ĭ5.0 ÁC for the almond 

ice-creams (A). Particle size distribution highlighted bimodal patterns in C and P versus unimodal 

in A emulsions. Texture was evaluated at the solid state with values for firmness of 1.4 N and 21.3 

N for P and A ice-creams respectively and adhesiveness of 0.006 and 0.031 -N·s. Texture analysis 

confirmed P softer profile, less firm and the firmness of A being smoother with higher 

adhesiveness. The results demonstrate that pumpkin by-products yield lighter, fibre -enriched 

textures, whereas almond residues enhance structure and melting resistance attributed to its lipid -

protein matrix, aided by short dietary fibres. This valorisation aligns with circular economy 

principles, offering sustainable alternatives for functional ice cream production without 

compromi sing quality [3]. Further sensory and shelf-life studies will follow to assess commercial 

viability. 
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Bee products are recognized for their nutritional and functional properties, as well as for their 

contribution to human health and well -being. In this study, a cereal bar was developed containing 

chestnut cream, honey, seeds, pollen, dehydrated apple, nuts, puffed rice and propolis. Its 

nutritional profile, microbiological safety, and shelf -life were characterized. 

The nutritional composition was determined through proximate analysis of macronutrients 

(carbohydrates, proteins, and lipids), energy value, and selected micronutrients, in line with the 

reported profiles of honey, pollen, and propolis [1,2]. Microbiologic al quality was evaluated 

according to European legislation (Regulation (EC) No. 2073/2005) [3], including hygiene 

indicators and foodborne pathogens to ensure safety. Shelf-life was assessed by monitoring 

nutritional stability and microbiological parameter s during storage, following approaches applied 

in studies on functional/protein bars [4] and bee products such as honey [5].  The results showed 

that the Honeychest bar has a balanced nutritional profile, providing carbohydrates and proteins 

with moderate fat content and relevant micronutrients. Microbiological analyses confirmed 

compliance with safety standards, and shelf-life tests demonstrated stability of both nutritional 

value and microbiological quality over six months. In conclusion, the Honeychest bar can be 

considered a safe, nutritious, and stable functional food, reinforcing its potential for innovation in 

bee-derived products for the food industry.  
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Diabetes mellitus is a rapidly growing global health issue, and despite advances in 

pharmacological treatments, there is a lack of functional foods specifically formulated to help 

manage or prevent diabetes [1]. Bioactive peptides derived from food sources, such as tea leaves, 

have shown promise in modulating key enzymes, including ŭ-glucosidase, involved in 

carbohydrate metabolism, offering new avenues for the development of functional foods with 

antidiabetic pr operties [2]. 

This study compared two analytical methods for quantifying the ŭ-glucosidase inhibitory activity 

of a peptide extracted from tea (AdTP), using acarbose ð the standard in diabetes treatment  ð as 

a reference. A standard in vitro  enzymatic method using p-nitrophenyl -ŭ-D-glucopyranoside as a 

substrate [3] and an in vitro  method using differentiated Caco -2 cell monolayers and maltose as 

the substrate were employed to quantify ŭ-glucosidase inhibitory activity  [4,5]. 

Our results (Figure 1, Table 1) showed that AdTP consistently exhibited lower IC50 values than 

acarbose in both enzymatic and cell-based assays, indicating the peptide has more active ŭ-

glucosidase inhibitory activity. The cell-based assay revealed a more pronounced difference in IC50 

values between the two compounds, suggesting differential inhibitory potency under conditions 

more closely mimicking physiological environments. These findings support the potential of tea 

protein -derived peptides as bioactive compounds for the dietary man agement of diabetes, 

underscoring the importance of selecting analytical tools that closely replicate physiological 

conditions. 

 

Ш  
Figure 1 ð Dose-response plots of AdTP and acarbose ŭ-glucosidase inhibitory activity using in vitro  enzymatic (left) and 

in vitro  cell-based methods (right). Experimental data (points) and Weibull model (lines) are shown. 

 

 

Table 1 ð IC50 values (mg/mL) of AdTP and acarbose using in vitro enzymatic and in vitro cell-based methods. Means of 

two independent assays, and four replicates each are shown. 
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Numerous studies have established a correlation between the presence of fungicides residues in 

grape must and their impact on the fermentation process [1], as well as on the characteristics of 

the final wines obtained [2,3]. However, the observed effects are influenced by the specific 

fungicide and yeast under investigation. Consequently, the aim of this research is to evaluate the 

impact of two new generation fungicides, oxathiapiprolin and spiroxamine, on two Saccharomyces 

cerevisiae yeast strains. For this purpose, an exhaustive study was conducted into the fermentation 

behaviour of both yeasts, in the absence and presence of the fungicides under investigation. 

The present study was conducted in triplicate using laboratory-scale microfermentations with 

synthetic must fortified with the target fungicides at their corresponding maximum residual limits 

in grapes (0.7 mg/kg for oxathiapiprolin and 0.5 mg/kg for spiro xamine, respectively). During the 

alcoholic fermentation process, aliquots of the fermentation medium were taken to determine the 

biomass concentration, the sugar consumption rate, the ethanol and glycerol production, and the 

sugar-to-ethanol and biomass-to-ethanol yields. Furthermore, the progression of yeast viability 

was assessed using trypan blue as a stain and an automated cell counter to quantify the 

percentage of live and dead cells in the sample. In addition, the major aromas of the fermented 

musts obtained were analysed using gas chromatography coupled to a flame ionisation detector 

(GC-FID). 

Regardless of the absence or presence of fungicides, all fermentations were initiated and 

completed in a homogeneous manner, reaching the endpoint in all cases. No statistically 

significant differences in fermentation parameters were observed between the assays with 

fungicides and the control fermentations (without fungicides). On the contrary, statistically 

significant differences were observed at the aromatic level. Thus, a substantial increase in the 

volatile fatty acid content was observed in those assays performed with the Lalvin EC1118Ë yeast 

strain in the presence of oxathiapiprolin. 
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Microplastics (MPs) are emerging ubiquitous pollutants, increasingly identified in food items, 

packaging, and biological systems, including human biological samples and tissues [1]. 

Traditionally viewed as chemically stable, recent evidence indicates that MPs may undergo 

structural and chemical alterations [2] when subjected to biological environments. Within the 

human gastrointestinal tract, conditions such as pH variations, enzymatic activity, bile 

components, and microbial presence may promote these changes, potentially affecting how MPs 

behave, interact with tissues, and contribute to toxicological outcomes [3]. This study aims to 

evaluate how the surface chemistry of low-density polyethylene (LDPE), a polymer widely used in 

food packaging [4], may change during digestion. Briefly, LDPE fragments were exposed to a 

standardized in vitro  digestion model that simulated the oral, gastric, and intestinal stages [5]. 

Afterwards, Fourier-Transform Infrared Spectroscopy was employed to analyse the surface-level 

chemical variations at each phase. The analysis revealed noticeable differences between untreated 

and digested LDPE samples. Overall, transmittance was reduced in digested samples, suggesting 

surface modifications. A decline in the CH◘ rocking vibration (~719 cm◒►) pointed to potential 

changes in crystallinity. Additionally, the expected methyl group band (~1379 cm◒►) was not 

observed, and the CH◘ bending region (~1460 cm◒►) displayed minor shifts and intensity 

variations, possibly reflecting molecular rearrangement or degradation. A distinct new band at 

~2070 cm◒► was observed in oral and phases, which may correspond to by-products formed 

during early digestion. These preliminary results indicate that digestive conditions can alter the 

surface properties of LDPE. Such transformations could influence how these particles interact with 

biological environments or transport other contaminants. Further analyses are underway, 

including expansion to other MP types, to better characterize these effects and assess their 

relevance to food safety and human health. 
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Food safety has always been central to public health, but in the 21st century it must also be 

considered alongside quality and environmental responsibility. Todayõs food systems are highly 

complex, exposing consumers to risks that go beyond traditional concerns of spoilage and 

hygiene. Chemical contaminants, industrial processing, and environmental degradation now 

converge to influence both the safety and the nutritional value of our food, with serious 

implications for short - and long-term health. [1] 

One major issue is the accumulation of harmful residues in crops, such as heavy metals and 

pesticides, which compromise food quality and consumer health. Equally concerning are toxic by-

products of processing, including acrylamide and nitrosamines, which have been linked to cancer 

and other chronic conditions. The growing dependence on ultra -processed foods compounds 

these risks, delivering convenience while undermining dietary quality worldwide. 

Emerging evidence also highlights hidden threats like microplastics and novel pollutants, which 

not only pose direct toxicological risks but also point to wider environmental challenges. These 

realities remind us that food safety cannot be separated from ecological stewardship. Sustainable 

farming and production practices are therefore vital to protect both ecosystems and diets.  

Scientific innovation offers solutions: plasma-functionalized water, for example, shows 

antimicrobial potential and can enhance seed germination [2 ,3]. At the same time, simple 

measures-washing produce, reducing waste, and choosing minimally processed foods-remain 

essential, accessible tools. Ultimately, safeguarding safe, high-quality, and responsibly produced 

food requires stronger regulation, informed consumers, and sustainable practices. This is not only 

a scientific and regulatory task but a moral responsibility to future generations.  
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The growing generation of biowaste poses a significant environmental, economic, and social 

challenge for municipalities [1]. This study aims to evaluate and propose improvements to the 

biowaste management model of the intermunicipal company Resíduos do Nordeste, EIM, S.A. 

(Portugal), based on Life Cycle Assessment (LCA) approach methodologies. The work includes: 

(i) detailed characterization of current and developing collection and treatment models; 

(ii) preparation of life cycle inventories of operations; (iii) physicochemical and biological 

monitoring of the produced compost; (iv) laboratory and field trials to assess the agronomic 

viability of the compost; and (v) comparative modeling of scenarios (unsorted and mixed biowaste 

collection and biowaste selective collection) (Erro! A origem da referência não foi encontrada. ). 

This presentation outlines the preliminary results from an ongoing PhD taking place in a Non-

Academic Environment. The expected results will allow for the identification of critical stages in 

terms of environmental impacts, the proposal of eco -efficiency strategies, the improvement of 

compost quality, and the promotion of its safe and sustainable agricultural applica tion. This study 

directly contributes to the Sustainable Development Goals (11 ð Sustainable cities and 

communities, 12 ð Responsible consumption and production, 13 ð Climate action), reinforcing the 

role of the circular economy in valorising biowaste and mitigating environmental impacts.  

 

 
 

Figure 1 ð System boundary of the biowaste management model by the intermunicipal company Resíduos do Nordeste, 

EIM, S.A. 
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The growing Honey is a complex natural food product with high nutritional, nutraceutical, and 

economic value. However, it is susceptible to contamination from natural and anthropogenic 

sources. Of growing concern are per- and polyfluoroalkyl substances (PFAS), veterinary drug 

residues, naturally occurring alkaloids, and mycotoxins, which can compromise honey safety and 

quality. Understanding the occurrence and current implications of these contaminants is crucial 

for public health, beekeeping activity and environmental monitoring.  

This systematic review synthesizes current findings and regulatory reports regarding the 

occurrence, origin, and detection of PFAS, veterinary drugs, alkaloids, and mycotoxins in honey. 

Studies were selected based on relevance, analytical robustness, and geographical diversity. 

Analytical methods include high-resolution mass spectrometry, LC-MS/MS, and GC-MS. 

PFAS have been reported in honey due to contaminated water, soil, or atmospheric deposition, 

though it is still an understudied research area. Veterinary drugs are especially found in regions 

with intensive beekeeping practices and poor regulatory complian ce. Pyrrolizidine alkaloids, and 

mycotoxins can enter honey through contaminated floral resources or hive materials. While 

contamination levels are generally low, localized risks could be identified. 

The presence of PFAS, veterinary drugs, alkaloids, and mycotoxins in honey highlights the need 

for improved residue monitoring, sustainable beekeeping, and stronger regulations to ensure 

honey quality and safety. Contaminant exposure through honey, though generally limited, may 

pose risks to sensitive groups such as children and high consumers. Continuous monitoring 

supports honeyõs role as a safe, functional food while enhancing consumer trust and promoting 

its nutritional and medicinal value.  
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The composition of primary and secondary metabolites in plants is influenced by environmental, 

genetic, physiological and nutritional factors, representing a critical point in the study of wild 

edible plants (WEPs) harvested in nature [1]. Nutrient solutions enriched with nitrogen (N), 

phosphorus (P) and potassium (K) modulate primary and secondary metabolites throughout the 

development of the plant matrix [2]. Purslane (Portulaca oleracea L.) is a WEP that has traditionally 

been consumed in the Iberian Peninsula thanks to its high nutritional value and phytotherapeutic 

properties [1,3]. This study aims to evaluate the impact of NPK ratios on the proximate 

composition (standard method), tocopherol and fatty acids contents (HPLC-FL and GC-FID, 

respectively) of purslane leaves. The NPK composition (mg L-1) in the fertiliser varied between 

100 and 300 of each element during the cultivation of purslane, while a control (without fertiliser) 

was also considered. Tukey's significant difference (HSD) test (p = 0.05) was performed. Leaves 

grown with the same proportions of each element (100, 200, or 300 mg L-1 of N, P, and K) showed 

no statistical differences in the total dietary fibre profile, while leaves grown with 200 or  

300 mg L-1 of each one also showed similar carbohydrate contents. Fat content ranged from 4.16 

to7.73 g 100-1 on a dry weight of purslane leaves, indicating the direct influence of fertilisers 

applied on the accumulation of this macronutrient. Leaves grown with 

300(N):100(P):100(K) mg L-1 demonstrated higher protein contents. On the other hand, leaves 

grown with intermediate and high ratios demonstrated the same crude protein contents. The  

ŭ- and ȃ-tocopherol isoforms were identified in the leaves of this study, and the second isoform 

mentioned was the predominant one. The lowest levels of isoforms and consequently the total 

tocopherol content were observed in the control leaves. Leaves obtained from 200:100:100 and 

100:100:100 mg L-1 demonstrated high levels of ŭ- and ȃ-tocopherol, respectively. Regarding 

fatty acids, polyunsaturated fractions were the most frequent in the purslane leaf profile, 

representing 61ð67% of the lipids, with emphasis on ŭ-linolenic acid (omega-3) between 41ð45% 

in almost all samples, except for leaves with high NPK ratios (30.9%). The findings underscore the 

role of nutrient regulation in enhancing the nutritional profile and functional properties of 

P. oleracea, fostering its valorisation as a sustainable dietary resource. 
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Considering that animal protein production undermines environmental sustainability and that 

protein-based foods are essential for human survival, it is necessary to reflect on alternatives in 

view of global population growth, expected to exceed nine billion by 2050, together with the 

increase in life expectancy. These factors, combined with the environmental impacts of livestock, 

may result in an insufficient supply of animal protein, raising the question: how can we meet the 

growing demand for protein? This proposal aims to identify sustainable and accessible options to 

replace or supplement animal protein. Insect-based food emerges as a promising solution; 

however, cultural barriers such as neophobia constitute a major challenge. To understand these 

barriers, we applied the Social Ecological Model [1], structuring them into different dimensions 

(structural, community, organizational, interpersonal). 

Additionally, we explored factors influencing eating behavior based on individual and social 

beliefs [2]. Given the complexity of changing food habits, a sequential qualitative and quantitative 

approach is proposed [3]. Finally, this research suggests experimental investigation on sensorial 

perception to identify the main agents and variables that influence eating behavior, leading to the 

development of an interaction model. 

 
Figure 1 ð Social Ecological Model. 
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