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The EU established an action plan to transition to a circular 
economy in 2015. This plan envisages synergistic action 
by governments, businesses, primary producers, retailers, 
innovators, waste managers, and other essential actors 
in the organization of society to achieve goals based on 
circular economy thinking. Circularity offers economic 
benefits, reduces the ecological footprint of a specific 
actor, and increases the resilience of both businesses 
and communities by reducing dependence on scarce 
resources. This type of thinking has left behind its utopian 
stage and has now established itself as a real need for our 
future sustenance. The Circular Economy: Make it Happen 
Conference, organized for the second time by the Smart 
Waste Young Professionals (SWYP), promotes a platform 
for young professionals to meet, share ideas, and contribute 
to supporting the transition to circular economy models.
The 2nd SWYP Online Conference took place on May 18, 
2022, again showcasing the theme “Circular Economy: 
Make it Happen.” The Conference featured 23 speakers 
who presented specific circular economy applications and 
was attended by more than 100 participants.

This Conference, which seeks to establish itself as a 
hallmark for research on circular economy and its societal 
impact, has shown significant growth in quality and quantity 
of participants. This growth is a concrete sign that Portugal 
has fantastic examples of circular economy practices. The 
Portuguese scientific and technical community is deeply 
committed to innovating in this field and paving the way 

toward a more sustainable future. The Conference included 
presenting 20 high-quality works done in Portugal by young 
researchers (≤ 35 years old). These works were selected 
through a highly competitive call for abstracts, video-pitch, 
and public presentations. Congratulations to the authors of 
the three best works: Irene Gouvinhas (University of Trás-
os-Montes and Alto Douro - CITAB), Francisca Casanova 
(Catholic University of Portugal - CBQF), and Ana Carolina 
Cassoni (Catholic University of Portugal - CBQF). These 
authors were awarded prizes to support their professional 
development.
 
The SWYP Online Conference was organized by a 
committee of 15 young professionals working in 9 different 
entities who gave their best efforts to create an enriching 
conference. We want to thank the conference sponsors, 
LIPOR and SWIS - UT Arlington, for their commitment 
to supporting young professionals in making the circular 
economy a reality and for making this Conference possible. 
We congratulate the conference committee, the speakers, 
and all participants for making this event a success and 
for providing an exciting showcase of the best circular 
economy research done by young professionals in Portugal.

MESSAGE FROM
THE CONFERENCE CHAIR

MARTA COELHO
(CBQF – Universidade Católica Portuguesa)
Conference Chair
Chair of SWYP
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09:00 Opening session
 
Luísa Magalhães — ASWP
Aires Pereira — ASWP
Marta Coelho — SWYP

09:20 Case study - Silos de Leixões

Nuno Fernandes — Silos de Leixões

11:00

12:20 Case study - LIDL

Mariana Diniz — LIDL

Pannel 2: Health benefits

João Graça  (moderator)
LIPOR

Health Benefits of a Unique Citrus Species: 
Antioxidant Properties of Finger Lime (Citrus 
australasica)
Jéssica Santinha Almeida
Universidade do Minho - CITAB

10:40 Break

09:40 Pannel 1: Natural resources

Guilherme Ascensão (moderator)
Universidade de Aveiro - RISCO

Sustainable Autohydrolysis and Bleaching 
Processing for Cellulose Extraction from a 
Sugarcane By-Product
Francisca Casanova
Universidade Católica Portuguesa - CBQF

Application of Apple Cider Residue on Citric 
Acid and Glycerol Bioprocesses Using 
Aspergillus niger Under Solid State 
Fermentation
Asma Ben Salha 
Instituto Politécnico de Bragança - CIMO

Extraction of Lignin from Agro-Food Residues 
Using Depp Eutectic Solvents
Ana Carolina Cassoni
Universidade Católica Portuguesa - CBQF

Lemon By-Products: Valorisation Using a 
Circular Economy Perspective
Daniela Magalhães
Universidade Católica Portuguesa - CBQF

PROGRAM MORNING

Bioactive Compounds from By-Products of 
Craft Beers: Characterization and Potential 
Applications
Cristiana Breda
Universidade de Trás-os-Montes e Alto Douro - 
CITAB

Phenolic Composition and Antioxidant Capacity of 
Grape Pomace and Grape Stems from the Douro Region
Rui Dias Costa
Universidade de Trás-os-Montes e Alto Douro - 
CITAB

Mussel Meat Waste as a Source of Bioactive 
Ingredients for Industrial Application
Sara Cunha
CBQF - Universidade Católica Portuguesa

Bioactive Compounds from Winery 
By-Products: An Innovative Strategy in Wound 
Management
Irene Gouvinhas
Universidade de Trás-os-Montes e Alto Douro - 
CITAB

Orange Juice By-Products as a Sustainable 
Source of Bioactive Compounds
Ana Vilas-Boas
Universidade Católica Portuguesa - CBQF

2nd ONLINE
CONFERENCE
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2022

CIRCULAR ECONOMY:
MAKE IT HAPPEN

14:30 Introducing SWYP
 
Ezequiel Coscueta — SWYP

14:40 Case study - Amyris

Brian Edquist  — Amyris

16:15

Closing
 
Ezequiel Coscueta — SWYP

Pannel 4: Sustainable resources

Patricia dos Reis  (moderator)
Accenture Portugal

Development of Functional Mortars with 
Improved Hygroscopic Properties
Guilherme Ascensão
Universidade de Aveiro - RISCO

16:00 Break

15:00 Pannel 3: Food bioeconomy

Diogo Proença (moderator)
Universidade de Coimbra

How Does Knowledge on the Microbiome can 
Help Advancing the Valorization of Brewers' 
Spent Grain Through Volatile Fatty Acids 
Production
Eunice Costa
Universidade Católica Portuguesa - CBQF

Valorization of Pistachio Shells: Determination 
of Mycotoxins
Ana Rita Mateus 
Universidade de Coimbra

Olive By-Products: Approaching the Bioactivity 
of Leaves for Food Application
Mariana Pedrosa
Instituto Politécnico de Bragança - CIMO

Antioxidant and Antimicrobial Properties of 
Aqueous Extracts from Pleurotus Eryngii 
Bio-Residues
Ana  Sofia  Sousa
Universidade Católica Portuguesa - CBQF

PROGRAM

17:45

Novel Circular Economic Approaches for 
Efficient Extraction of Valuables from Spend 
Li-Ion Batteries (Next-Lib): Recovery of Anode 
Graphite
Charlotte Badenhorst
Universidade do Porto - FCUP

Molecularly Imprinted Polymers for the Enrichment 
of Phenolic Compounds from Winemaking Residues
Amir Bzainia
Instituto Politécnico de Bragança - CIMO

Green Diesel Production by Sustainable 
Hydroconversion Process Using Shrimp Shell 
Waste-Based Catalyst
Marta Monteiro
Universidade do Porto - FCUP

Circular Economy Approach to Construction 
Materials Incorporating Paper & Pulp Industrial 
Wastes
Fábio Simões
Universidade de Aveiro - RISCO

Decontamination of Food-Grade Polypropylene 
Via Supercritical CO2 to Close the Loop 
Towards Circular Economy
Srishti Singh
Universidade Católica Portuguesa - CBQF

2nd ONLINE
CONFERENCE

18 may
2022

CIRCULAR ECONOMY:
MAKE IT HAPPEN

AFTERNOON
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SILOS DE LEIXÕES
CASE STUDY 

NUNO FERNANDES 
Silos de Leixões

SHORT BIOGRAPHY

Nuno Fernandes is General manager at Silos de Leixões. He graduated in 
2001 from Universidade Católica Portuguesa in Administration and Business 
Management. That same year started working as a CPA (Certified Public 
Accountant) for several small and medium-sized companies. As a CPA, in 2007, 
started working with Silos de Leixões. Since 2009, he has had different functions 
at Silos de Leixões as CFO, Commercial Manager, and General Manager.

TAKEAWAY MESSAGE

The cereal industry faces a significant challenge in terms of losses due to 
silo powder and other by-products. These losses result in increased logistic 
costs and are a great challenge for companies in the cereal distribution 
chain. To address this challenge, a consortium was created to valorize the 
wasted by-products sustainably. This consortium, led by Silo de Leixões, was 
a conjunction between business entities and academic and technological 
institutions. The actions of this consortium were carried out with the Co-
Cereal Value project. Among the innovations resulting from the project, Silo 
de Leixões applied a tool developed at the University of Cambridge to analyze 
the potential of industrial symbiotic solutions for a more sustainable process. 
This allowed them to establish the economic and environmental impact they 
would achieve with the valorization of by-products. Through the project, the 
consortium managed to create two new food products (breakfast cereal and 
granola), a feed product with extended stability, and develop autonomous and 
wireless sensors that allow sensing temperature within the cereal mass. The 
consortium’s cooperative work allowed the development of a circular economy 
framework with high resource efficiency, waste reduction, waste valorization, 
and industrial symbiosis.
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LIDL
CASE STUDY 

MARIANA DINIZ  
LIDL

SHORT BIOGRAPHY

Mariana Diniz has worked in Lidl Portugal since 2009 on the CSR team, where 
she currently performs functions related to the area of Social Responsibility, 
namely in the management of projects related to food 19-20 (Turma Imbatível 
e Certificação de Produto), social innovation (Mais Ajuda) and sustainability 
report (Relatório de Sustentabilidade 19-20). She graduated in Communication 
Sciences from the University of Lisbon, and a Master in the same area, in the 
field of Communication, Marketing, and Advertising, from the Portuguese 
Catholic University.

TAKEAWAY MESSAGE

Lidl is committed to protecting the planet, promoting sustainable lifestyles, 
and supporting local communities. So, Lidl has the mission of offering the best 
to its customers, acting simply and sustainably. Lidl has the ambition of being 
a responsible business that creates value for people and the planet. Within 
Lidl’s value chain, thinking about the future of the environment and people, 
Lidl seeks to ensure a sustainable supply. Lidl’s 606 own-brand products 
from its permanent offer have sustainability certifications. Lidl contributes to 
biodiversity by buying certified raw materials for its brand products. In Lidl’s 
supply chain, 675 tons of plastic were saved by ending the sale of 25 million 
single-use plastic bags annually. In its circular economy plan, Lidl focuses a 
lot on the management and use of plastic, with a strategic plan that has been 
giving good results. In the operation phase, Lidl uses 100% green electricity 
in all buildings with zero CO2 emissions. Lidl is building a national network of 
chargers for electric cars. Lidl is increasing the number of photovoltaic panels 
in its buildings (stores, warehouses, and offices). Lidl works on reducing food 
losses through prevention, donation, transformation, and awareness activities. 
Concerning the client, Lidl offers an increasingly diverse range of sustainable 
products at affordable prices. Moreover, Lidl educates its customers on the 
importance of certified products with sustainable sourcing.
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AMYRIS
CASE STUDY 

BRIAN EDQUIST   
Amyris

SHORT BIOGRAPHY

Brian Edquist is VP of Program Management and Circular Economy Ingredients 
at Amyris. He is a Senior Operations and Product Development Leader with 
a proven record of advancing multiple assets to achieve pre-clinical, clinical, 
regulatory, and commercial success across a wide breadth of healthcare 
disciplines, including medical devices, pharma, and combination products, 
biotech, and digital therapeutics. He graduated in Biology from the University of 
Wisconsin-Madison and an MBA from the University of Minnesota.

TAKEAWAY MESSAGE

The Catholic University of Portugal and the biotech company Amyris have 
partnered to create the Alchemy Biotech Innovation Hub. Alchemy Biotech 
Hub is a world-class business-driven innovation hub that works to turn Amyris’ 
waste streams into valuable products. The goal of the Alchemy Biotech Hub 
is to create a leading culture for innovation in Portugal. The Alchemy Biotech 
Hub has already made significant progress, having hired ~70 researchers, 
published 15 papers, and submitted 10 patents. The project is currently in a 
phase of product development and commercialization. Bio-Silica is the first 
successful prototype under test in 40 international companies. Bio-Silica 
is a product made from sugarcane bagasse ashes, one of the main residues 
of Amyris’ waste streams. It has applications in cosmetics. There are other 
prototype projects in development, some related to health for the COVID-19 
pandemic and another with cosmetics. This is a remarkable case of success in 
the conjunction of academia and industry with a high-tech circular economy 
approach.
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ABSTRACT
COMPETITION

The Circular Economy: Make It Happen Conference 
comprised the presentation of works of young researchers 
selected through an abstract competition. This competition 
was open to researchers up to 35 years old developing 
work in Portuguese institutions
.
The abstracts and complementary 45-60 s video pitches 
were reviewed based on technical merit, scientific 
contribution, and relevance under the conference topics. 
The works had to be informative, stand alone in their 
content and meaning, and depict how circular economy 
approaches could be effectively implemented. Twenty 
abstracts representing the work of 7 Portuguese R&D 
institutions were selected for presentation in four different 
panel sessions:

• Natural resources
• Health benefits
• Food bioeconomy
• Sustainable resources

Awards were attributed to the three best works, 
considering the quality and clarity of the abstract, video 
pitch, and Conference presentation. The awards will give 
young researchers excellent opportunities to increase 
their knowledge and expand their professional networks 
worldwide.
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ABSTRACT TOPIC:

NATURAL RESOURCES

Sustainable Autohydrolysis and Bleaching Processing for    
Cellulose Extraction from a Sugarcane By-Product
Francisca Casanova
Universidade Católica Portuguesa - CBQF

Application of Apple Cider Residue on Citric Acid and 
Glycerol Bioprocesses Using Aspergillus niger Under Solid 
State Fermentation
Asma Ben Salha
Instituto Politécnico de Bragança - CIMO

Extraction of Lignin from Agro-Food Residues Using 
Depp Eutectic Solvents
Ana Carolina Cassoni
Universidade Católica Portuguesa - CBQF

Lemon By-Products: Valorisation Using a Circular 
Economy Perspective
Daniela Magalhães
Universidade Católica Portuguesa - CBQF

• 

• 

•

•
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FRANCISCA CASANOVA

→ Francisca Casanova: MSc in Biological Engineering 
and BSc in Bioengineering by the Faculty of Engineering 
of the University of Porto, with an academic internship 
at the Research Group of Industrial Microbiology and 
Food Biotechnology (Vrije Universiteit Brussel, Belgium). 
Francisca worked as a Junior Scientist at Vitasquare B.V. 
(Netherlands) and Process Engineer for Infant Nutrition and 
Healthy Cereal Solutions at Nestlé S.A. Currently, she is a 
Ph.D. student and Lab Assistant at the ALCHEMY Project 
at the Universidade Católica Portuguesa.

Sustainable autohydrolysis and 
bleaching for cellulose extraction 
from a sugarcane by-product
Francisca Casanovaa, Ricardo Freixoa, Carla F. Pereiraa, Alessandra 
Ribeiroa, Eduardo Costaa, Manuela. E. Pintadoa, Oscar L. Ramosa*

aUniversidade Católica Portuguesa, CBQF-Centro de Biotecnologia e 
Química Fina–Laboratório Associado, Escola Superior de Biotecnologia, 
Rua Diogo Botelho 1327, 4169-005 Porto, Portugal
*Corresponding author: ORCID iD: orcid.org/0000-0002-7627-189X; 
Email address: os.silva.ramos@gmail.com 

Sugarcane plantations for the sugar and alcohol industries 
are famous for their large volumes of residues. Sugarcane 
bagasse is the main residue of the sugarcane industry and 
a promising renewable lignocellulosic material. Cellulose 
component of sugarcane bagasse, present at 40–50%, 
can be used to produce value-added products for various 
applications, which is of extreme importance for both 
economic and environmental reasons.
 

Herein, we explore the potential of sustainable approaches 
by autohydrolysis at different temperatures (150-190 °C) 
for extraction of cellulose from sugarcane bagasse. The 
impact of these treatments was evaluated regarding extract 
chemical profile and structural properties (by FTIR, XRD, and 
SEM). An evaluation of the sustainability aspects of the most 
promising extraction method was also performed. Sugarcane 
bagasse showed a composition of ca. 45% cellulose, 35% 
hemicellulose and 29% lignin and a crystallinity index of ca. 
46%. Autohydrolysis at 170 °C showed the most promising 
results, yielding a solid fraction with 69.4% cellulose. This 
approach demonstrated to be environmentally friendly, as 
indicated by the green metrics assessed. Thus, autohydrolysis 
at 170 °C may be used for extraction of a cellulose rich 
fraction from sugarcane bagasse by a sustainable process.
 

Keywords: Sugarcane bagasse, Cellulose, Autohydrolysis, 
Circular Economy; Sustainable process
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ASMA BEN SALHA

→ Asma Ben Salha: BSc in Biological Engineering 
from the Private University of Tunis, Tunisia, and MSc 
in Biotechnological Engineering from the Instituto 
Politécnico de Bragança, Portugal. Asma’s research work 
has been primarily focused on genetics, molecular biology, 
enzymatic technology, bioinformatics, and bioprocess 
engineering. Currently, she is working as a quality analyst 
at Insulet company. 

Application of apple cider residue on 
citric acid and glycerol bioprocess 
using Aspergillus niger under solid state 
fermentation  
Asma B. Salhaa,b,*, Ana S. Brandãoa , Feriel Rezougab , José Santosa, 
Paula Rodriguesa

aCentro de Investigação de Montanha (CIMO), Instituto Politécnico de 
Bragança, Campus de Santa Apolónia, 5300-253 Bragança, Portugal 
bPôle Scientifique, Département de Génie Biologique et Industries 
Alimentaires, Université Libre de Tunis, 30 Avenue Kheireddine Pacha, 
1002 Tunis, Tunisia *Corresponding author: 0000-0003-4362-4529; 
bensalhaasma2@gmail.com;

Europe generates around 1841 tons/year of CO2 due to 
untreatable discharge of apple cider residue (ACR). This 
study evaluates the potential of ACR to produce citric acid 
(CA) and compare it to apple pomace (AP) through solid 
state fermentation by Aspergillus niger. Several locally 
isolated strains and one collection culture strain were 
tested. ACR and AP were tested with and without nutrient 

supplementation. The highest CA amounts were produced 
from ACR by the strain MUM 92.13 (14.01±0.09 g/Kg 
ds.). Such production is not competitive when compared 
with AP substrate (41.63±1.14 g/kg ds). Meanwhile, it was 
found that the tested fermentation processes induced a 
high glycerol production (53.61±0.90 g/kg; max yield 0.93 
± 0.02 g/g total sugars) by MUM 92.13 using ACR. The use 
of nutritive supplements have a negative effect on glycerol 
production (36.84±1.06 g/kg) and yield (0.67 ± 0.04 g/g 
total sugars). A second set of assays was done using AP/
ACR mixtures. CA production did not exceed 32.39±0.23 
g/kg using supplemented 100% AP, and 24.87±1.24 g/kg 
ds using a supplemented mixture of 75% AP:25% ACR. On 
the contrary, a higher production of glycerol (61.51±0.44 
g/Kg, yield 2.19 ± 0.49 g/g total sugars) was obtained 
from a non-supplemented mixture of 50% AP:50% ACR. 
ACR does not seem to be an appropriate substrate for CA 
production, but it can bring economic benefits through 
glycerol production.. 

Keywords: Glycerol, agro-industrial wastes, biotechnology, 
circular economy
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ANA CAROLINA CASSONI

→ Ana Carolina Cassoni: BSc Biology and MSc in 
Ecology, Environment, and Territory, both at the Faculty 
of Sciences of the University of Porto. Ana’s curriculum 
includes an internship at CIBIO on conservation, genetics, 
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Extraction of lignin from agro-food 
residues using Depp eutectic solvents  
Ana Carolina Cassonia,*, Patrícia Costaa, Marta W. Vasconcelosa, 
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Agro-food industry generates large lignocellulosic wastes. 
Lignocellulosic residues are composed by cellulose, 
hemicellulose, and lignin and while the carbohydrate 
fractions are well studied, lignin is still an unappreciated 
polymer mostly burned for energy production [1]. 
However, lignin has innumerous potential applications in 
the food industry due to its antioxidant and antimicrobial 
capacity. There are several pretreatments to extract lignin 
from the biomass, being Deep Eutectic Solvents (DES) 

an emergent environmental-friendly method [2]. Thus, 
this work proposes the recovery of lignin from different 
agro-food residues – Grape stalks (GS), Brewer’s spent 
grain (BSG) and Olive tree pruning (OTP) - using DES. The 
optimum lignin extraction parameters for each residue 
were defined through 23 factorial design designs, based 
on yield and antioxidant activity. The defined conditions 
allowed lignin yields of 50.2 %, 54.4% and 37.8% for GS, 
BSG and OTP, respectively, purities from 75% to 90%. 
Both GS and OTP lignin showed high antioxidant activity 
both ABTS and DPPH assays. Overall, the optimized 
DES was found effective for lignin extraction from agro-
food residues, and the differences between lignins can be 
seen to the biomass nature. This study showed that DES 
is a promising sustainable solvent system for successfully 
extracting lignins from GS, OTP and BSG biomasses with 
high purities and antioxidant activity with potential to be 
used in food industry.

Keywords: Lignin, Agro-food residues; Antioxidant; Deep 
Eutectic Solvents
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Lemon by-products: valorization using a 
circular economy perspective  
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Processing of citrus fruits results in a significant amount of 
waste (peels, pulps and seeds), which represent about 50% 
of the raw processed fruits. Citrus by-products contain 
significant phytochemicals such as, pectin, dietary fiber, 
cold pressed oils, vitamins, limonoids, polyphenols, and 
flavonoids [2]. To understand the potential valorization 
of lemon peels (LPs), nutritional characterization is need. 
The results showed a high concentration of carbohydrates 
(89.23 g/100 g DM) including a relevant content of 
dietary fiber (41.16 g/100 g DM). Phenolic compounds 

are the most important group of bioactive compounds 
in these by-products with antimicrobial and antioxidant 
activities. LPs showed a polyphenol content of 2.30 mg 
GAE/g and had a good scavenging effect on DPPH and 
ABTS radicals, representing 0.85 mg AAE/g and 2.33 mg 
TE/g, respectively. Eriocitrin and hesperidin were found 
in LPs at concentrations of 1.39 mg/g FW and 0.57 mg/g 
FW, respectively. LPs can be employed for the recovery 
of essential oils (EOs). To understand the preservative 
potential of EOs from LPs, the characterization of volatile 
compounds by GC-MS was performed. The results showed 
the presence of 24 compounds representing approximately 
98% of the total area. The compound D-limonene was 
the major constituent representing 59,0%, followed by 
(-)-β-pinene 9.9% and γ-terpinene 8.2%. According to these 
results, it can be concluded that LPs contain interesting 
compounds justifying their valorization, which creates an 
opportunity for the extraction of value-added compounds.

Keywords: lemon peels; polyphenol extracts; dietary fiber 
extracts; essential oils; food preservation. 
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Oxidative stress is linked to several pathologies like cancer, 
cardiovascular, and neurodegenerative diseases. Despite 
the fact that humans possess natural antioxidant defense 
mechanisms, these are incomplete. Citrus fruits are 
generally rich in bioactive compounds like phenolic acids 
which exhibit a wide range of pharmaceutical properties. 
In this context, the main goal of this study was to evaluate 
the antioxidant capacity of a unique citrus species (Citrus 

australasica, CA), commonly known as finger lime. The fruit 
peel powder was extracted with 80% methanol, and the 
antioxidant activity of the resultant extract was evaluated 
by vitro assays including 2,2-diphenyl-1-picrylhydrazyl 
(DPPH), 2,2′ Azino-bis 3 ethylbenzothiazoline-6-sulfonic 
acid (ABTS), Ferric Reducing Antioxidant Power (FRAP), 
Superoxide Anion, and Nitric Oxide. DPPH and ABTS 
results show that the half maximal effective concentration 
(EC50) values were 0,572± 0,094 mg/mL and 0,111 ± 
0,012 mg/mL, respectively. The FRAP assay, an activity 
of 0.086 mmol Fe (II) g-1 extract was observed. Regarding 
Superoxide Anion and Nitric Oxide assays, which measure 
direct scavenging of free radicals, the EC50 value was 
0,056 ± 0,014 mg/mL and EC25 0,480 ± 0,064 mg/mL, 
respectively. Overall, this work highlights the antioxidant 
potential of CA peel extract. Phytochemical profile and a 
complete characterization of the antioxidant potential of 
this extract are currently being conducted using cellular 
models in order to corroborate these results and contribute 
for the valorization of Citrus australasica.
 
Keywords: Citrus australasica, finger lime, oxidative stress, 
antioxidant activity
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Bioactive Compounds from 
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Craft beers are a new concept introduced in the beer 
industry. These beers are endowed with singularities for 
differentiation when compared to those produced on a 
large scale. Craft beers are produced using traditional raw 
materials, namely water, malt, hops, yeast, or innovative 
raw materials, such as fruits or spices. The production of 
these beers generates large quantities of by-products such 
as spent grains and spent hops, which, to date, present low 

commercial value. However, there is a growing interest 
in the application of this material as a source of phenolic 
compounds. Therefore, the main goal of this study was 
to determine the phenolic composition and antioxidant 
capacity of two different by-products of the craft beer 
industry, namely spent grains and spent hops. For that, we 
performed the determination of the total polyphenolic, 
ortho-diphenols, and flavonoids contents and the 
determination of the antioxidant capacity using the ABTS 
and DPPH methodologies. Upon this determination, spent 
hops were noticed as a valuable source of total phenols, 
ortho-diphenols, and flavonoids (8.63 and 20.40 mg GA 
g−1, and 2.07 mg CAT g−1, respectively), and ABTS and 
DPPH radical scavenging capacity (0.08 and 0.06 mmol 
Trolox g−1, respectively). Thus, these by-products revealed 
to be a rich source of phenolic compounds with high 
antioxidant capacities, which can be a good alternative for 
natural ingredients for the cosmetic, pharmaceutical, and 
food industries. 

Keywords: Antioxidant capacity; By-products; Phenolic 
compounds; Phenolic Profile, Circular Economy.
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All around the world, millions of tons of by products from 
agro-industries activities are  produced [1]. The grape that 
goes into winery is 83 wt.% pulp and the remaining 17 wt.% 
is discarded. In the last years, the recycling of compounds 
present in grape pomace is an emerging issue in the food 
sector [2,3], and based on its polyphenol content, it is an 
interesting source of natural antioxidants for use in the 
pharmaceutical, cosmetic, and food industries [3]. Although 
the chemical composition of grape stems reveals enormous 

potential as a source of phenolic compounds, together with 
pomace they are still undervalued products [3,5]. These by-
products can be recycled, reused or recovered, with a view 
to a circular economy, with an improvement in sustainability 
of the wine industry [6] This study evaluated the antioxidant 
capacity by 3 different methodologies (DPPH, FRAP, and 
ABTS) and content of total phenols, flavonoids, and ortho-
diphenols by spectrophotometric methods of red and 
white grape stems and pomace from the Douro region, 
2021 harvest. Stem samples showed higher content of 
ortho-diphenols, total phenols, flavonoids (47,94 mg GA/g, 
51,36 mg GA/g, 39,40 mg CAT/g, respectively, avg), and 
higher values of FRAP, DPPH, and ABTS (0,498, 0,428, and 
0,448 mmol Trolox/g, respectively, avg), compared with the 
pomace samples. It is also possible to conclude that there 
is a significant correlation between total phenols vs FRAP 
(p < 0,05), flavonoids vs FRAP (p < 0,01), and flavonoids vs 
ABTS (p < 0,01).

Keywords: Winery by-products, grape pomace and stems, 
circular economy, Douro region



— 21

SARA CUNHA

→ Sara Cunha: BSc and MSc in biochemistry, Sara is 
currently, and a biotechnology PhD student at ESB-UCP, 
developing her work at CBQF. Her research has been 
focused on the valorization of food marine wastes or 
unexplored marine sources by developing methodologies 
that allow the production of extracts rich in proteins and 
bioactive peptides.

Mussel Meat Waste as a Source of 
Bioactive Ingredients for Industrial 
Application 
Sara Cunhaa*, Paulo Novaa, Bruno Sarmentob,c, Ana Pintob, 
Manuela Pintadoa

a Universidade Católica Portuguesa, CBQF - Centro de Biotecnologia 
e Química Fina – Laboratório Associado, Escola Superior de 
Biotecnologia,Porto, Portugal 
b Instituto de Investigação e Inovação em Saúde (i3S), Universidade Do 
Porto, Porto, Portugal.
c Instituto de Investigacão e Formacão Avançada em Ciências e Tecnologias 
da Saúde (CESPU), Gandra, Portugal
*Corresponding author: https://orcid.org/0000-0003-1336-9993; 
saracunhasc@gmail.pt

Mussels are considered a delicacy appreciated in several 
countries, including Portugal. For commercialization, 
mussels need to fulfil the market criteria, such as size 
and condition [1]. Consequently, broken mussels or those 
with size out of the established criteria are discarded, 
corresponding to about 27% of the produced mussels [2]. 
Mytilus galloprovincialis is rich in proteins and, consequently 

may be used to produce bioactive hydrolysates. Thus, in 
this study, discarded mussel meat were used to obtain 
hydrolysates rich in proteins/peptides with bioactive 
properties. Mussel meat was minced until homogenised 
and hydrolysed with a selected protease. The hydrolysate 
showed 45% protein, antioxidant activity (ORAC assay) 
of 486 µmol TE/g of extract and anti-diabetic potential, 
since it was able to inhibit 90% of α-Glucosidase activity 
(30 mg/mL). The hydrolysate was submitted to an in 
vitro simulation of the gastrointestinal (GI) tract. The 
antioxidant potential was maintained throughout all the GI 
steps, reinforcing the high potential of the hydrolysate for 
industrial applications. The produced hydrolysate showed 
potential as antioxidant and anti-diabetic ingredients, 
able to resist to gastrointestinal digestion steps, revealing 
a high potential as an ingredient for the development of 
functional foods, supplements, or cosmetic formulations. 
This way, natural and sustainable value-added ingredients 
for commercial purposes can be produced, aligned with 
industrial and consumer trends and circular economy.

Keywords: Mussel; bioactive properties; enzymatic 
hydrolysis; sustainable industrial ingredients; circular 
economy
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Wine industries involve the production of large quantities 
of by-products, such as stem, pomace, trimmed vine shoots, 
or wine lees, presenting a remarkable valuable composition 
in phytochemicals with putative health-promoting qualities 
[1–3]. Thus, the creation of formulations with extracts 
enriched in molecules extracted from winery by-products 
(WBPs) may present an efficient healing solution. Thus, 
this work aims to take advantageous of high added-

value compounds extracted from WBPs to develop and 
characterize a new topical formulation for wound healing. 
Preliminary studies included: identification of phenolic 
compounds in grape stems by spectrophotometric and 
chromatographic analysis and evaluation of some biological 
activities of these extracts, namely, antioxidant capacity by 
ABTS•⁺, DPPH•, and FRAP methods; and antimicrobial 
activity against diabetic foot wound bacteria by disc 
diffusion & MIC assays. This work presented very positive 
results as the rich composition in phenolic compounds 
(94.71-123.09 mg GA-1 and 0.02-73.79 mg g-1 for the 
total and individual phenolics, respectively) can explain 
the high antioxidant capacity (0.37-1.17 mmol Trolox g-1). 
Furthermore, stems extracts demonstrated capacity to 
inhibit the growth of some foot wound ulcers bacteria. 
These results revealing that WBPs are valuable candidates 
as wound healing agents.

Keywords: polyphenols; antibacterial activity, winery by-
products. 
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Sweet orange is the most widely consumed citrus fruit 
with a production rate of 78 Mtonnes in 2019. “Algarve 
Citrus” are Protected Geographical Indication (PGI) fruit, 
with a production reaching 356 thousand tons in 2019 
[1]. The orange juice production represents around 21% of 
the orange production in Portugal [2]. During this process 
almost 50% of orange weight are wasted, therefore, large 
amounts of orange peels (OP) are discarded [3]. OP could 
be valorized into bioactive ingredients (BCs), since OP are 

rich in phenolic compounds (PC) and dietary fibres (DF), 
mainly pectin. In this study the content of PC and DF 
were evaluated in OP by-products from “Algarve Citrus” 
cultivars (Newhall, NH; Lane Late, LL; and Valencia Late, 
VL. The DF was analyzed according AOAC methods, and 
the free (F-) and bound (B-) PC profiles were evaluated by 
LC-ESI-UHR-QqTOF-MS. VL cultivar showed higher total 
DF content (40.08-1.03 % DW) than the other cultivars 
(p<0.05), where 33.13-1.07 % was insoluble DF and 6.94-
0.08% of soluble DF. However, the amount of pectin (16-
19% DW) was similar in all cultivars (p>0.05). Regarding 
PC-OP, hesperidin was the most representative polyphenol 
in all the cultivars although, NH showed higher levels (F-
PC: 3.07 ± 0.05; B-PC: 1.34 ± 0.11 mg/g FW) (p<0.05). 
The results showed that OP from “Algarve Citrus” cultivars 
are an excellent source of BCs and may be valorized as 
ingredients for food industry or as a nutraceutical for health 
enhancement.

Keywords: orange; by-products; circular economy; 
polyphenols; bioactivity 
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Biotechnological processes using mixed cultures depend 
on the complex cooperation between microorganisms 
inhabiting the system. By linking microbiome structure with 
the operating parameters and performance of biological 
processes, more efficient processes for converting waste 
into added value compounds can be obtained.
Brewers’ spent grain (BSG) is the most abundant by-product 
generated by the brewing industry. Due to its availability 

in large quantities, new possibilities for BSG valorisation 
are needed, for instance, conversion of this waste into 
volatile fatty acids (VFAs), through anaerobic fermentation. 
These added-value compounds have several applications in 
different industries, such as pharmaceutical, food or textile 
industries.
In this study, a phylogenetic marker-based microbiome 
profiling approach was used to characterize the microbial 
communities within anaerobic granules using hydrolysed 
BSG for VFAs production under different pH values. 
Depending on the pH applied, the most abundant bacterial 
taxa varied, which influenced the main VFA produced. At 
pH 4.5, bacterial taxa affiliated with Olsenella, Prevotella, 
Clostridium and Caproiciproducens genera were dominant 
within the microbiome, resulting in a VFAs mixture rich in 
acetate and butyrate. However, when pH decreased to 
3.9 the microbiome and VFAs profile drastically changed. 
Lactobacillus became the dominant bacterial genera and 
lactate the highest VFA obtained. Resuming pH to 4.5 led 
to the restoration of the microbiome and
VFA profiles. A deeper understanding of the microbiome 
dynamics improves the ability to manipulate it for a desired 
outcome which could help for advancing bioconversion 
processes.
 
 
Keywords: Brewer’s spent grain; Microbiome; Circular 
economy; Volatile fatty acids (VFAs)
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Introduction: Pistachio (Pistacia vera L.) is a high-value 
nut commonly consumed worldwide. Consequently, a 
great amount of shell is produced and becomes waste. 
Pistachio shell is rich in bioactive compounds (like gallic 
acid, kaempferol and  tannins and D-limonene in essential 
oil) with antioxidant and antifungal properties because it is 
responsible for the protection from fungal contamination. 
This by-product has the potential to be reincorporated into 
the food chain. However, pistachio is one of the treenuts 
with a higher risk of mycotoxins’ contamination. 

Methods: To evaluate the safety of pistachios shells aiming 
for circular economy, this study developed an analytical 
procedure for the determination of mycotoxins in pistachios 
based on Quick, Easy, Cheap, Effective, Rugged, and Safe 

(QuEChERS) method followed by Ultra-High Performance 
Liquid Chromatography combined with Time-of-Flight 
Mass Spectrometry (UHPLC–ToF-MS).

Key results: The method was validated for the determination 
of eight mycotoxins (aflatoxins – AFB1, AFB2, AFG1 and 
AFG2; ochratoxin A; zearalenone; toxins T2 and HT-2). 
The validation of this method showed good recovery, 
repeatability, and inter-day precision in agreement with 
criteria established by Commission Regulation EC No. 
401/2006 for mycotoxins analysis. The limits of detection 
for aflatoxins ranged from 0.125 to 0.25 μg/kg, considerably 
lower than the maximum levels in nuts permitted in the 
European Union (AFs: 4 μg/kg).

Discussion: The optimized analytical method is reliable, 
accurate and its low detection limits allow evaluating the 
compliance of nuts with EU maximum permitted levels of 
mycotoxins. The validated method was applied to eleven 
pistachios shells samples acquired in Portugal. In two of 
shells, aflatoxin B2 was detected, but at low concentrations 
(0.53 μg/kg and 0.56 μg/kg).

Conclusion: The analysed shells were considered safe, 
concerning mycotoxins contamination and considering the 
maximum level for mycotoxins in pistachios. Thus, they are 
good candidates to be used to produce natural extracts to 
be applied as active food ingredients or incorporated in 
active food packaging.
 

Keywords: Analytical method; Food Safety; Mycotoxins; 
Pistachio shell.
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Olive by-products: approaching 
the bioactivity of leaves for food 
application
Pedrosa, M. C. a,b*, Heleno, S. a, Vaz, J. a, Mandim, F. a, Pires, T.C. S. 
P. a , Carocho, M. a and Barros, L. a
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The Mediterranean region is characterized by a great 
influence (social, economic and agricultural) of olive trees 
(Olea europaea L.). Numbers point to the production of 
70% of olive oil belonging to the European Union, moving 
roughly 7 billion euros/year. However, large amounts of 
by-products are also generated, which can become major 
burdens to the industry and the environment. Leaves can 
represent more than 10 % of the mass harvest, but this 
raw material is also a rich source of phenolic compounds 
and presents a potential and low-cost alternative bioactive 
ingredient for the food industry. New innovative ways to add 
value and integrate these by-products in new production 
chains are important for the development of sustainability, 

contributing to circular economy. This work intended to 
analyse the bioactive activity of olive leaf extracts, namely 
antioxidant and antimicrobial properties for application 
as natural preservatives in foods. The extraction was 
performed using ultrasonic-assisted extraction (UAE) 
and dynamic maceration (DM). The antioxidant potential 
was measured by cellular antioxidant activity (CAA) and 
thiobarbituric acid reactive substances (TBARS), and 
the antimicrobial capacity was measured against clinical 
bacteria and food bacteria and fungi. The results showed 
that both extracts had similar antifungal capacity. Regarding 
bacteria, both extracts showed better results than ampicillin 
(positive control), against Morganella morganii and Proteus 
mirabilis. In addition, the maceration extract had higher 
results than the one obtained by ultrasound. Regarding 
antioxidant activity, the extracts showed EC50 (µg/mL) 
values of 44 and 74, for the ultrasonic and maceration 
extracts, respectively, as well as inhibition values of 41% 
and 46% for the CAA. In general, olive leaf extracts showed 
stronger antioxidant than antimicrobial properties. The 
incorporation of the extracts into foods and the study of 
their shelf-life are future steps for the evaluation of their 
preservative effects.

Keywords: olive leaves; bioactive compounds; added value; 
antioxidant activity; antimicrobial activity.
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Antioxidant and Antimicrobial 
properties of aqueous extracts from 
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Edible mushrooms are considered “next-generation food” 
as they are important natural sources of nutrients and 
bioactive compounds with health-promoting benefits[1]. 
The mushrooms’ global consumption is increasing and, 
consequently, many bio-residues are generated in the 
mushroom production and harvesting processes, with 
high environmental impact and management costs for the 
industry[2]. The present work evaluated the potential of 
aqueous extracts from Pleurotus eryngii bio-residues (PER) 
to present antioxidant and antimicrobial activities and be a 
good source of phenolic compounds and β-glucans under a 
circular bioeconomy approach.

The aqueous extracts were obtained using two different 
methods (1 and 2). In method 1, a hot extraction was 

performed (90 °C, 1h, 500 rpm; extract 1A). In method 2, a 
room temperature extraction was performed (extract 2A) 
and the resulting residue was extracted with hot water (90 
°C, 1 h, 500 rpm; extract 2B). Both extracts were freeze-
dried. The bioactivity of the extracts was assessed, measuring 
the antioxidant power (ABTS, DPPH and ORAC assays) 
and antimicrobial properties, especially against foodborne 
pathogenic bacteria. Moreover, the content of total phenolic 
compounds (TPC) and β-glucans was determined using the 
Folin Ciocalteu and Beta-Glucan Assay methods, respectively.

The results obtained showed that the extracts could be 
considered a potential source of natural antioxidants, and 
extract 2B was the one with the highest values of ABTS and 
ORAC (13.4±0.8 mg AAE per g dry extract and 45.3±3.4 mg 
AAE per g dry extract, respectively). All extracts showed lower 
activity in the DPPH assay. Concerning the antimicrobial 
activity, extract 1A stood out as a bacterial growth inhibitor. 
The extract 2A presented the highest content of TPC and 
extract 1A had the higher content of β-glucan (19.1±0.1 g 
per 100g of dry mushroom).

Thus, bioactive compounds can be extracted from the 
PER and these compounds can be further used in the 
development of products in diverse sectors, such as food 
or health-related.

Keywords: mushrooms bio-residues; Pleurotus eryngii; 
antioxidant; antimicrobial; β-glucans.
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Development of functional mortars 
with improved hygroscopic properties
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COVID-19 outbreak has accentuated an already existing 
trend towards excessive indoor staying, thus reinforcing 
the importance of indoor air quality for the comfort and 
health of the building’s inhabitants. Building materials 
interact with the surrounding environment and can be used 
to passively modulate hygrothermal conditions and assure 
healthy indoor conditions without resorting to heating, 
ventilation, and air conditioning systems (HVAC). The large 
surface occupied by rendering mortars and plasters can be 
functionalized to present enhanced gas exchange capacity 
and water vapor sorption. Hence, this study examined the 
use of several functional additives to engineer lime-based 
mortars with improved hygroscopic properties. Mortars 
with varying dosages of superabsorbent polymers (SAP), 
vermiculite (VER), cellulose fibers (CF), cork residues 

(CW), and mixtures thereof were manufactured and 
their hygroscopic performance tested according to the 
Nordtest protocol. Additional characterization tests 
included apparent density, water absorption, open 
porosity, capillary absorption coefficient, drying index, 
asymptotic value, and flexural and compressive strength. 
Parametric analyses were conducted and used to describe 
effects on hygroscopic, physical and mechanical properties 
induced by different additives and addition dosages. The 
performance of single-additivated mortars was assessed 
and optimal dosages prescribed for individual additions. 
Mortars manufactured with multiple additives have 
shown increased hygroscopic performance, with an 
approximately two fold increase in Moisture Buffer Value 
being attained by mortars containing 1.0 wt% SAP and 4.3 
wt% CF (MBV = 2.30 g/m2 ∆%RH; reference mortar MBV 
= 1.27 g/m2 ∆%RH). Optimized mortars exhibit excellent 
hygroscopic behavior according to Nordtest classification 
while maintaining acceptable mechanical properties at 28 
days (flexural strength = 1.25 ± 0.20 MPa; compressive 
strength = 0.70 ± 0.16 MPa)..

Keywords: Rendering mortars; Moisture control; 
Superabsorbent polymers; Vermiculite; Cellulose fibres; Cork 
waste.
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from spend li-ion batteries (next-lib): 
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Spent lithium-ion batteries contain a host of critical raw 
materials and other valuable metals such as lithium, 
cobalt, nickel, manganese, copper, aluminium, and 
graphite. Currently, the Umicore process is implemented 
in Europe to recover some of these materials and 
metals. However, lithium, graphite, and electrolyte are 
lost during processing, and the shredding of batteries 
proof to be a slow and unstable process. The NEXT-LIB 
project is an international consortium from Sweden, 
France, Italy, Finland, and Portugal and aims to develop 
new technologies to address the mentioned concerns. 
The authors of this paper are involved with the graphite 
recovery component of the NEXT-LIB project. 

The methodology followed involved three stages of 
testing. The first stage was concerned with removing 
polyvinylidene fluoride binder from the surfaces of the 
battery components due to its obstructive effect on 
separation efficiency. Roasting and pyrolysis trials showed 
the partial cracking of the binder, and a longer residence 
time is suggested for complete cracking. Cleaning with 
ultrasounds resulted in the binder tearing and peeling 
from aluminium surfaces. In the second stage, physical 
separation technologies and hydrometallurgy processes 
were tested. Size separation yielded a coarse aluminium-, 
copper-, and polymer-rich fraction and a fine fraction 
enriched in lithium metal oxides and graphite. Electrostatic 
separation can separate battery components due to their 
different conductivities. Treatment with citric acid showed 
promise due to the leaching of lithium metal oxides into 
a liquid phase and the enrichment of graphite in the solid 
phase. Froth flotation can separate hydrophobic graphite 
from hydrophilic battery components. In the final stage, 
the before mentioned processes will be combined.
Although work is ongoing, the current results show an 
efficient integrated beneficiation process for recovering 
graphite from spent lithium-ion batteries.

Keywords: lithium-ion batteries, circular economy, anode 
graphite recovery, hydrometallurgy.
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Molecularly imprinted polymers 
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Wine production is a preponderant agro-industrial sector 
that is responsible for the generation of large quantities 
of solid and liquid waste. The latter consists in the effluent 
wastewater while the former comprises grape pomace, 
vine shoots, grape stalks, wine lees and diatomaceous 
earth. These wastes have been disposed of in a primitive 
manner that is detrimental to the environment and 
doesn’t comply with the European regulations. The aim 
of this work is to employ materials known as Molecularly 
Imprinted Polymers (MIPs) to enrich phenolic compounds 
existing in the mentioned residues. MIPs are able to bind 
specifically to a target molecule and their synthesis follows 
two main methods: Atom radical transfer polymerization 
and free radical polymerization. The characteristics of the 

final polymer can be tweaked by varying the conditions 
of the synthesis (solvent, monomer, crosslinker, initiation 
and ratios). The resulting MIPs are analysed by FTIR to 
evaluate the incorporation of the different monomers in 
the backbone of the polymer. Consequently, the sorption 
of the MIPs is assessed by solid phase extraction (SPE), 
batch adsorption and breakthrough experiments. MIPs 
with high retention and selectivity are then selected to be 
employed in a continuous process of winemaking residues 
treatment. During this process, waste extracts are 
pumped through a column filled with the synthesized MIP 
which permits the fractionation of the different phenolic 
compounds. Materials specific to ferulic acid and quercetin 
were obtained and their selectivity were proved using the 
above-mentioned methods. Also, a polymer based on 
4-vinylphenylboronic acid was obtained and its selectivity 
towards cis-diol compounds was demonstrated using 
catechol as a model and using phenolic acids. The results 
achieved so far prove that MIPs are more advantageous 
than classical adsorbents that can’t differentiate one 
molecule from another.

Keywords: Molecularly imprinted polymers; Polyphenols; 
Winemaking residues; Enrichment process; Circular 
bioeconomy; Sustainable processes.
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Currently, the world is facing a large amount of waste 
generated, especially from shells of crustacean species. 
Environmental pollution and human health problems may 
be caused by these undesired residues.1 Therefore, this 
project, in collaboration with INNOVCAT company, is 
address to use the shell waste as raw materials to desirable 
and value-added products and materials in this case 
into effective and robust catalysts, as an environment-

friendly and cost-effective strategy. These catalysts using 
biochar (carbon based material derived from shrimp shell 
waste)2 were activated and functionalized with transition 
metals (Ni, Co, Mo) and, then, applied in the catalytic 
hydroconversion (HC) of vegetal oils (VO) to green diesel, 
using T < 300 ºC, only water and formic acid as alternative 
source to generate in situ green hydrogen (absence of 
high pressure H2 derived from fossil resources used in 
convectional green diesel production).3 In this way, it 
was possible to convert (100 % conversion) linoleic acid 
(unsaturated free fatty acid) in other saturated derivatives. 
Other lignocellulosic biomass derivatives (furfural and 
vanillin were also investigated under the same conditions 
and the best performance catalysts. Overall, the green 
diesel generation by biochar (residues of biomass) catalyst 
may solve the waste issue and also the growing clean 
energy demand. The future goal will be use waste cooking 
oil in catalytic HC.

Keywords: shrimp shellwaste, green diesel, hydroconversion, 
biochar-based catalysts.
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The construction sector has been an intensive consumer 
of raw materials (estimated on more than 5 billion tonnes/
year). On the other hand, the pulp and paper industry is 
also a large producer of wastes (more than 10 million 
tonnes/year) which are most of them deposited in 
landfills. These sectors had a linear economy approach 
(take-make-dispose) but are currently making significant 
efforts towards more circular models. Linear economy 
models are no longer feasible and circular development 
approaches are urgently needed to preserve the natural 
resources and our life in the planet. Therefore, innovative 
circular economy models and valorisation strategies for 
alternative feedstock materials should be examined to 
reduce natural resources depletion and avoid landfill.

In this work, two wastes from pulp and paper (dregs and 
grits) were used as alternative raw materials in bituminous 

mixtures, to assess a novel circular economy model and 
operation sustainability (i.e., environmental, economic, 
and social dimensions). In this demonstration, dregs and 
grits were partially used (4 wt%) to replace fine aggregates 
(0-4mm) in a bituminous mixture, which was tested in 
real scale operation on a 250 m road surface. This pilot 
had a laboratory and in situ control, to evaluate the 
main properties that are usually included in CE marking 
datasheet of bituminous products (i.e., voids, particle size 
distribution, water sensitivity and %binder). LCA analyses 
were performed to evaluate the impacts and benefits 
at environmental, economic, and social levels. Impact 
categories analyses included GWP, ODP, AP, POFP, 
ADP, WU and CED. The developed bituminous mixtures 
presented technical performance similar to reference 
samples but fine aggregates replacement allowed for 
reductions in all impact categories analysed ranging 
between 0.1 and 2.0%.

The incorporation of grits and dregs as alternative raw 
materials in bituminous construction materials was 
possible and delivered gains in sustainability without 
affecting technical performance.

Keywords: circular economy; waste valorisation; construction 
materials; sustainability; LCA.
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Polyolefins (POs) such as polypropylene and polyethylene 
account for the majority of plastic used in the food 
packaging sector. Due to thermal degradation of POs the 
use of high temperatures is limited and thus, they cannot 
be recycled for food contact using traditional PET recycling 
methods. Strict regulations on use of postconsumer POs 
as a food grade plastic makes harder to bridge this gap in 
recycling, and hence affecting the goal of circular economy 
in food packaging.

In the current project, supercritical fluid extraction with 
carbon dioxide (scCO2) was used to decontaminate 
polypropylene (PP) beverage cups to recycle for food 
contact. Model contaminants were used for challenge 

tests following EFSA protocol. Decontamination via 
scCO2 was performed for PP and polyesters (PET 
and PLA) and the influence of processing time on all 
matrices and temperature in PP were investigated at 
constant pressure. Decontamination efficiency (DE) 
were measured using GC-FID. The analytical variability 
in concentration determination and the reproducibility 
of the scCO2 extraction was addressed. In addition, 
the treated PP’s physical properties (IR spectra, thermal 
transition temperatures, sensory alterations according to 
ISO standard 13302: 2003) and overall migration were 
compared to that of virgin PP’s. Screening analysis of the 
treated and virgin PP was performed to test for potential 
migrants.

For all surrogates and testing conditions, results indicated 
that PP showed a higher decontamination followed by 
PLA and PET. Decontamination efficiencies at ca 80 % 
were observed for a wide range of contaminants with mild 
processing conditions of 60 – 80 °C and processing times 
as low as 10 to 60 min. It was confirmed that the scCO2 
process did not induce noticeable changes in the odour 
profile of the recycled PP and the process reduced the 
potential migrants (n < C24).

Keywords: Post-consumer; Supercritical fluid extraction; 
Challenge tests; Decontamination; Polypropylene.
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My name is Irene Gouvinhas, I’m a researcher 
from the Centre for the Research and Technology 
of Agro-Environmental and Biological Sciences 
(CITAB) from the University of Trás-os-Montes 
and Alto Douro (UTAD) and I have participated in 
the 2nd Online Conference on Circular Economy: 
Make It Happen with an oral communication about 
“Bioactive compounds from winery by-products: 
an innovative strategy in wound management”. 
In this meeting, it was possible to learn about 
the ongoing research performed by excellent 
research groups from Portuguese universities 
with subjects related to the circular economy, 
considering several agro-food by-products, such 
as from sugarcane, apple cider, lemon, winery 
industry, pistachio, orange juice, among others. 
Furthermore, this congress was intentionally 
though for young researchers, which allowed us 
not only to be comfortable in the presentations of 
our works, but also meet young talents.

Finally, I was awarded with the 1st place in the 
Abstract Competition of the online Conference. 
A recognition that enriched my curriculum and 
encourage me to pursue the research career that 
I love so much.

“The Smart Waste Young Professionals 
Conference - Circular Economy: Make It Happen 
- was a great event and an excellent opportunity 
to hear about research and industry work on 
various Circular Economy topics. It was a great 
platform to share ideas and learn about the 
challenges and advances in the topic. I was 
honored to present my work and participate in 
the abstract competition alongside high-quality 
scientific works in this field. The recognition of 
my humble contribution to the results obtained 
in lignocellulosic waste valorization inspires me 
to conduct further scientific research in the fields 
of agro waste valorization and circular economy.”

Despite being recent, the Conference “Circular 
Economy: Make it Happen” is very well organized 
and innovative. Short oral presentations 
characterize this Conference, making it light and 
really engaging. Moreover, the main subjects and 
works presented are of high interest and relevance 
nowadays. With no doubt, this Conference is a 
wonderful opportunity for young researchers 
like me to present their developing works while 
also learning and acquiring knowledge that 
will certainly help us in the future. The abstract 
competition, besides being a motivation, also 
shows young researchers that their work has 
value. It was really a privilege to participate in 
this Conference and be part of the winners of 
the abstract competition. Thank you Smart Waste 
Young Professionals!
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SPONSORS

LIPOR - Intermunicipal Waste 
Management Service of Greater Porto
 
LIPOR manages, recovers, and treats the municipal waste 
produced in its 8 associated municipalities: Espinho, 
Gondomar, Maia, Matosinhos, Porto, Póvoa de Varzim, 
Valongo, and Vila do Conde. Every year, LIPOR treats around 
500,000 tons of municipal waste which is produced by 
about 1 million inhabitants.
 
LIPOR is driven by modern waste management practices 
that promote the adoption of integrated systems, 
the minimization of waste disposal in landfill, and the 
implementation of Circular Economy principles. In its activity, 
LIPOR applies the three pillars of Sustainable Development: 
environmental, economic, and social.

Solid Waste Institute for 
Sustainability (SWIS),
The University of Texas at Arlington 

SWIS is an Organized Research Center of Excellence 
dedicated to developing clean and healthy urban cities 
through sustainable waste management. This is achieved by 
combining science, engineering, and social science expertise 
to develop new methodologies and solutions that allow 
researchers to explore international paths to sustainable 
waste management.
 
Since 2016, SWIS has been organizing the ISWA-SWIS 
Winter School - a training program in collaboration with 
the International Solid Waste Association (ISWA) that 
aims to provide advanced knowledge in the field of waste 
management to an international audience of existing and 
emerging solid waste experts. 
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ABOUT SMART WASTE 
PORTUGAL YOUNG 
PROFESSIONALS

→  SMART WASTE PORTUGAL
 
Smart Waste Portugal - Business Development Network 
(ASWP) is a non-profit private Association created in 2015 
as a national platform to promote and value the use of waste 
as a resource. ASWP acts across the value chain, promoting 
research, development, and innovation and fostering 
cooperation between public and private, national, and 
international entities. With over 130 member entities from 
different sectors (waste management, industry, academia, 
and associations), ASWP intends to foster the application 
of circular economy principles to boost the competitiveness 
of Portugal.

→ SMART WASTE PORTUGAL 
YOUNG PROFESSIONALS
The Smart Waste Young Professionals (SWYP) were 
established in 2020 as a forum for young professionals 
up to 35 years old with professional activity or interest 
in topics related to Circular Economy. SWYP has over 90 
members across the entire value chain (industry, public 
sector, academia, etc.). SWYP has the vision of an economy 
without waste. Its mission is to create work networks and 
share knowledge among young people who see essential 
economic and social resources in waste.

→ HOW TO JOIN SWYP
Are you 35 years or younger? Are you a professional 
student or interested in Circular Economy and the Waste 
Management value chain? Are you motivated to collaborate 
and make the world a better place? If you have answered 
yes to these three questions, we would be thrilled to 
welcome you to the group! For more information on 
SWYP to sign up for the group, visit our website: http://
www.smartwasteportugal.com/pt/atividades/smart-waste-
portugal-young-professionals/

→ CONTACT INFORMATION
Keep up with SWYP by following the Smart Waste Portugal 
communication channels:

Reach out to us on
young.professionals@smartwasteportugal.com.

www.smartwasteportugal.com/pt/atividades/smart-
waste-portugal-young-professionals/

facebook.com/smartwasteportugal

youtube.com/channel/UCx4yNbowLsTvGsuRix5sB_Q

linkedin.com/company/smart-waste-portugal/

www.smartwasteportugal.com/pt/comunicacao/
newsletter/subscrever-newsletter/
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