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08:30 Rececdo dos participantes

09:00 Sessdo de abertura
Virgilio Almeida (Vice-Presidente da FMV)
Rui Bessa (Responsdvel da linha temdtica AL4AnimalS “Green animal production”)

Seguranca dos alimentos: A ciéncia em agdo

09:15 Seguranca dos alimentos baseada na ciéncia: a forca da educagéo
Maria Jodo Fraqueza (Coordenadora do Mestrado em Seguranca Alimentar, FMV)

09:30 Digitalizagdo para melhoria dos procedimentos de controlo de seguranca dos alimentos
Ana Pinto (Chefe de Divisao de Controlo da Cadeia Alimentar, DCCA/DGAV)

10:00 Problemas emergentes relacionados com o controlo de pragas na indUstria alimentar
Angelino Pina (Gestor da Qualidade, Rentokil)

10:30

11:00 Producdao primdria: onde comega a seguranca dos alimentos
Paulo Costa (Prof. Catedrdtico do ICBAS)

11:30 O treino de colaboradores em Seguranca dos Alimentos no futuro
Tiago Domingues (Coordenador de Qualidade e Nutricionista, CIS)

12:00 Importdncia da Carne no Ecossistema vs Ideias pré-concebidas
Graga Mariano (Diretora Executiva da APIC)

12:15

Alimentos seguros e sauddveis

14:00 Futuro da sustentabilidade da indUstria da carne: inovagdo em ingredientes e sabores em
produtos carneos
Monica Flores (Vice-Diretora Técnica do IATA-CSIC, Valencia)

14:45 Ingredientes funcionais nos alimentos e em embalagens alimentares
Ana Sanches (Professora Auxiliar, FFUC/CECA)

15:30 Matriz Lactea - Importéncia e aplicacéo no contexto da Nutri¢do e Saude
Maria Céndida Marramaque (Diretora-Geral da ANIL)

15:45 Aquacultura celular
Filipa Soares (CTO Cell4Food, ANICP)

16:00 Apresentacdo oral do melhor resumo AL4AnimalS

16:15

16:30 Seguranca dos alimentos: a Ciéncia em agéo

Moderador: Luis Patarata (Professor Auxiliar, UTAD, CECAV)

Painel de debate:

Maria Manuela Alves Pereira (Direfora de Servico de Seguranca Alimentar da DGAV)
Francisco George (Presidente da Sociedade Portuguesa de Saude Publica)

Rui Bessa (Responsdvel da linha temética AL4AnimalS “Green animal production”, FMV) e® o0,
Ana Batalha (Membro PT no Management Board (Conselho de Administracéo) o o
da Autoridade Europeia para a Seguranca dos Alimentos, EFSA) e

Maria Candida Marramaque (Diretora-Geral da ANIL)

Graca Mariano (Diretora Executiva da APIC)
Filipa Soares (CTO Cell4Food, ANICP)
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Risk-Benefit assessment of Different Scenarios
of Bread Fortification and Supplementation
With Folic Acid in Portugal

Challenges in Detecting Vbnc Listeria
Monocytogenes: Gaps in Current Methods and
Implications For Food Safety

Antimicrobial Potential of Green Olive Pomace
Extracts Against Foodborne Pathogens

Valorization of Catfish and Nile Tilapia
By-Products: Protein Hydrolysates as Safe
and Sustainable Nutritional and Functional
Ingredients

Fermentation, Handling and Claimed
Therapeutic Effects of Dhanaan: An Ethiopian
Fermented Camel Milk

Andlise Swot da Regulamentagao Internacional
de Suplementos Alimentares

Caracterizagao de Enterococcus Spp.
Recolhidos em Cantinas Universitarias

Evaluation of The Microbiological Quality
of Grasscutter Bushmeat From The Lama
Classified Forest, Southern Benin

Development of a Banana Pulp From Madeira
Island as an Ingredient For a Yogurt: Evaluation
of Stability

Caracterizagdao Molecular de Lactobacillus Spp.
Isolados de Filetes Fumados de Peixe Gato
(Clarias Gariepinus)

Biofilm Capacity of Listeria Monocytogenes
From Ruminant Sources and Beef Products
(Ready-To-Cook and Ready-To-Eat)

INNOECOFOOD Project: Ensuring Food Safety
Through Agroecological Aquaculture And
Smart Ecohubs In Africa

The Biosocial Mapping of Antimicrobial
Resistance as a Tool to Sustainable Production:
The Case of Pig Farming in Portugal

Modulation of Fatty Acids Incorporation Across
Key Metabolic Tissues In Alzheimer’s Disease
Mouse Model Fed Sustainable Dietary Dha

Avaliagao do Impacto de Diferentes Teores de
Nitrito na Seguranca e Qualidade de Produtos
Carneos Curados

Processo de Melhoria de Produtos de Unidade
de Produgao de Refeigdes em Sistema Cook-Chill

Physicochemical Characterization of Cracovia
Sausage From Prudentdpolis-Pr as a Basis for
Geographical indication (Gi) Registration

Avalia¢do Microbioldgica de Produtos Carneos
Fermentados: Comparagao Entre Metodologias
Dependentes e Independentes de Cultura

Avaliagdo do Perfil Em Acidos Gordos Trans do
Leite de Vaca no Mercado Portugués

Desenvolvimento de Estratégias para a
Cultura de Alimentos Seguros
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Gestao das Zonas de Produc¢ao de Moluscos
Bivalves Classificadas em 2024

Microbiota Autdctone de Queijos Tradicionais
Portugueses de Azeitao e Nisa
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Implications of Low Nitrite Level on the
Behavior of de Listeria Monocytogenes In
Chourigo

Efeito do Tipo de Invélucro e da Marinada na
Concentragao de Hidrocarbonetos Aromaticos
Policiclicos em Chourico de Carne

Impacto de Solos Contaminados na Produgao
e Acumulagao de Metais Téxicos na Batata e
Seguranga Alimentar

Evaluation of The Effect of Addition of
Lentinula Edodes Flour on the Behavior of
Listeria Monocytogenes In Chorizo

Monitoring Tropane Alkaloids In Buckwheat
Products Through A Validated Uhplc-Tof-Ms
Method

Analysis of The Ingredients List And Declared
Composition on The Labels of Chourigo
Available Online In Portugal

Bem-Estar Animal em Frangos de Carne:
Boas Praticas e Implementadas e as Suas
Consequéncias

Microbiota With Technological Interest and
Hygiene Indicators in a Cured Sausage Made
From Churra Algarvia Sheep

Modulation of Fatty Acids Incorporation Across
Key Metabolic Tissues In Alzheimer’s Disease
Mouse Model Fed Sustainable Dietary Dha

Percegao do Consumidor Perante Afiambrados
com Cor Atipica por Auséncia de Nitrito:
Avaliacdo da Aceitabilidade e Perce¢ao de Risco

Processo de Melhoria de Produtos de Unidade
de Produgao de Refeicoes em Sistema Cook-
Chill

Antimicrobial Activity of Essential Oils Against
Foodborne Pathogens

Sensory Implications of Free And Encapsulated
Lactobacillus Plantarum With Probiotic
Properties In A Dry-Cured Sausage

Gestao das Zonas de Produc¢ao de Moluscos
Bivalves Classificadas em 2024

Pesquisa e Identificagdao de Anisakis Spp. em
Cavalas (Scomber Colias)

Microbiota Autdctone de Queijos Tradicionais
Portugueses de Azeitdo e Nisa

Percecdo dos Pais Acerca da Qualidade e
Seguranga dos Géneros Alimenticios em Cantinas
Escolares do 12 Ciclo do Concelho de Almada
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WITH FOLIC ACID IN PORTUGAL
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RISK-BENEFIT ASSESSMENT OF DIFFERENT SCENARIOS
OF BREAD FORTIFICATION AND SUPPLEMENTATION

SA2025
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LCIISA-Centre for Interdisciplinary Research in Animal Health, Faculty of Veterinary Medicine, University of Lisbon, 1300-477 Lisbon, Portugal.

’national Food Institute, Technical University of Denmark, Lyngby, Denmark

The Portuguese population exhibits inadequate levels
of folate intake. This study aimed to assess the impact
of scenarios of fortification of bread with folic acid and
supplementation on the health of the Portuguese popu-
lation. We applied a risk-benefit approach to assess
the potential risks associated with increased exposure
to folate/folic acid and the potential benefits associ-
ated with a reduction in the incidence of neural tube
defects in newborns and in the likelihood of developing
megaloblastic anemia. Based on intake data from the
National Food and Physical Activity Survey (2015-2016),
we created scenarios with different levels of fortification
and use of dietary supplements. We applied a probabil-
istic stochastic model to calculate the incidence of each
health effect, using Monte Carlo simulations to quantify
uncertainties. The overall health impact of each scenario
was quantified in disability-adjusted life years (DALYs)
and compared with the reference scenario. The results

showed that the most beneficial scenario entailed the
supplementation of 400 g/day to women of childbear-
ing age, without fortification, which resulted in a reduc-
tion of 1,285 DALYs compared to the reference scenario.
We concluded that supplementation aimed at women
of childbearing age should be favored over mandatory
fortification of bread with folic acid.

The data on food consumption utilized in this study was
derived from the National Food and Physical Activity Survey
(2015-2016), which was supported by the EEA Grants Program,
Public Health Initiatives (PTO6 - 000088SI3). The authors would
like to acknowledge Duarte Torres and Catarina Carvalho,
researchers involved in the National Food and Physical
Activity Survey 2015-2016, for providing the data collected in
Portugal.PRR-C05-i03-1-000190—RumiRes: Epidemiological
Surveillance and Awareness of Antimicrobial Resistance and
Drug Residues in Small Ruminants in the Central Region.
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CHALLENGES IN DETECTING VBNC LISTERIA MONOCYTOGENES: GAPS
IN CURRENT METHODS AND IMPLICATIONS FOR FOOD SAFETY
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!National Institute for Agricultural and Veterinary Research (INIAV) I.P. 2REQUIMTE/LAQYV, Dept. Chemical Sciences, Faculty of Pharmacy, University
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Listeria monocytogenes is a highly resilient foodborne
pathogen capable of surviving adverse conditions
commonly encountered in food processing environ-
ments. Its ability to persist in refrigerated, nutrient-
poor, or disinfected settings makes it a critical concernin
food safety. Under environmental stress—such as nutri-
ent deprivation, cold storage, pH extremes, high salt,
or biocide exposure—it can convert into a Viable But
Non-Culturable (VBNC) state. In this dormant-like state,
cells remain metabolically active but evade detection by
standard culture-based methods, increasing the risk of
false negatives and undetected contamination. To assess
how L. monocytogenes responds to nutrient starvation
in water and to evaluate tools for detecting and resus-
citating cells in the VBNC state bacterial cultures were
incubated in sterile-filtered microcosm water (pH 6.0 +
0.5) at 25 °C to induce VBNC through nutrient starva-
tion. Culture-based methods (ALOA, BHI, LSB) confirmed
loss of cultivability. Viability was assessed using viability
PCR (v-PCR) with propidium monoazide (PMA), ethid-
ium monoazide (EMA), and LIVE/DEAD BacLight™ stain-
ing. Attempts to resuscitate VBNC cells included incu-
bation in enriched media supplemented with sodium
pyruvate and Tween 80, and trough the inoculation of
embryonated eggs. After 10 weeks in water no growth
was observed in culture media. Fluorescence micros-
copy revealed green-stained cells (intact membranes),

and v-PCR confirmed the presence of DNA from viable
cells. Preliminary resuscitation attempts showed limited
success in several culture media. After incubation of
inoculated embryonated eggs it was possible to recover
the L. monocytogenes. Relying solely on culture-based
methods to detect L. monocytogenes may lead to false-
negative results, allowing VBNC cells to persist unde-
tected in food processing environments. This diagnos-
tic gap can compromise food safety by underestimating
microbial risks in ready-to-eat products and food produc-
tion environments. Implementing a multi-method strat-
egy—combining membrane integrity staining, viabil-
ity PCR, and metabolic activity markers—is essential to
improve detection accuracy. Strengthening surveillance
with such tools is crucial for risk assessment, regulatory
compliance, and the prevention of foodborne outbreaks.
Further research is needed in developing methodologies
that increase the resuscitation of VBNC.

The authors would like to thank to the ongoing project
GenoPheno4trait — Genomic and phenotypic traits contribut-
ing to persistence of Listeria monocytogenes in food process-
ing environment, reference (PTDC/BAA-AGR/4194/2021),
funded by FCT.

Fundacgéao
para a Ciéncia

— ¢ a Tecnologia



Fraqueza?, Carla Pires*?

PAINEIS CIENTIFICOS

VALORIZATION OF CATFISH AND NILE TILAPIA BY-PRODUCTS:
PROTEIN HYDROLYSATES AS SAFE AND SUSTAINABLE
NUTRITIONAL AND FUNCTIONAL INGREDIENTS

Busenur Ozkan'', Alicia Pereira?’, Marta Dias?, M. Leonor Nunes?, Anténio Marques*> M. Jodo
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ICIISA - Centre for Interdisciplinary Research in Animal Health, Faculty of Veterinary Medicine, AL4AnimalS - Associate Laboratory for Animal and
Science, University of Lisbon. 2CIIMAR/CIMAR-LA - Interdisciplinary Centre of Marine and Environmental Research, University of Porto. 3IPMA,
IP - Portuguese Institute for the Sea and Atmosphere, Division of Aquaculture, Upgrading and Bioprospection

INTRODUCTION: Within the scope of the blue bioec-
onomy and circular economy, the European project
INNOECOFOOD aims to transform by-products from fish
filleting, such as catfish (Clarias gariepinus) and Nile tila-
pia (Oreochromis niloticus), into high value-added ingre-
dients. Among the main products are protein hydro-
lysates (FPH) produced by enzymatic methods, recog-
nized as being safe and functional, with potential appli-
cations in the food industry.

OBIJECTIVES: Therefore, this study aimed to prepare FPH
from catfish and Nile tilapia by-products, using an opti-
mized procedure with Alcalase (A) and Alcalase+Protana
(AP), and to characterise their properties.

METHODS: The enzymatic hydrolysis of freeze-grinded
catfish and tilapia heads and frames were carried out
using a 1:2 (w/v) ratio of raw material to distilled water.
For A hydrolysis, the mixture was incubated at 60°C under
agitation and the pH adjusted to 8.5, while AP hydrolysis
was conducted at 55C and pH 7. Both hydrolyses were
started by adding 1% (w/w) of enzymes. After 3h hydro-
lysates were inactivated at 90°C for 10 min, cooled and
centrifuged. The supernatants were filtered, freeze-dried
and stored at — 80°C until further analysis. The physical
and chemical characterization as well as the functional
and biological activities of all FPHs are under evaluation
using well-established methods. Total aerobic and 30°C
(TA), Enterobacteriaceae, molds and yeasts, lactic acid
bacteria, Listeria monocytogenes and sulfite-reducing

fct

Clostridium spp. counts were also assessed to ensure the
safety and quality of the hydrolysates.

RESULTS: Preliminary results showed that the yield of
the A enzymatic process (12.3-19.0 %) is higher than that
with AP (11.7-12.0%), especially with tilapia by-prod-
ucts. The hydrolysates prepared from tilapia were safe,
regarding Listeria monocytogenes and sulfite-reducing
Clostridium counts (<llog cfu/g). On the other hand,
the Enterobacteriaceae counts (<1 log cfu/g) indicate
that there were no hygiene failures during the process.
Mould and yeast counts were significantly higher for AP
hydrolysates with counts over 2 log cfu/g, possibly due
to the lower pH and temperature. The counts of TA and
LAB were not significantly different in both processes.

CONCLUSION: Protein hydrolysates offer a safe, nutri-
tious alternative with high protein content and beneficial
functional and biological properties, helping to diversify
protein sources and significantly reduce food waste in
the fish supply chain.

ACKNOWLEDGEMENTS: This work was developed
under the frame of the Project Grant Agreement No.
101136739 INNOECOFOOD, financed by Horizon Europe
and UK Research and Innovation, and it comprises an
experienced multi-actor consortium of 20 partners in
Europe and Africa and rural communities. FCT support
this research under projects UIDB/00276/2020 (CIISA)
and LA/P/0059/2020 (AL4AnimalS).
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CARACTERIZAGCAO DE ENTEROCOCCUS SPP.

RECOLHIDOS EM CANTINAS UNIVERSITARIAS
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Enterococcus spp. sao bactérias comensais de humanos
e animais, com reconhecida importancia na tecnologia
alimentar, nomeadamente pelo seu contributo para o
desenvolvimento de atributos sensoriais em diversos
produtos. Contudo, apesar dos seus beneficios tecno-
légicos, subsistem preocupag¢des quanto a seguranca
de determinadas estirpes, uma vez que estas podem
possuir genes de viruléncia e de resisténcia a antibioti-
cos, destacando-se a resisténcia a vancomicina.

Neste contexto, o presente estudo teve como princi-
pal objetivo isolar Enterococcus spp. a partir de amos-
tras alimentares e de superficies associadas a alimen-
tos recolhidas em cantinas universitarias, e avaliar a
sua suscetibilidade a diversos antibidticos de relevancia
clinica. Durante um periodo de cinco meses, foram obti-
das 115 amostras (80 de alimentos e 35 de superficies)
em cantinas universitarias da regido de Lisboa. Apds
cultivo em meio seletivo Slanetz & Bartley agar, com e
sem suplementagdo com vancomicina, foram seleciona-
dos 170 isolados, 112 provenientes de alimentos e 58
de superficies. De seguida o DNA gendmico foi extraido
para andlise da diversidade genética por RAPD-PCR,
seguida de identificagdo molecular ao nivel de espécie
por PCR. A andlise da diversidade genética permitiu a
selecdo de 93 isolados geneticamente distintos, conside-
rados representativos da colecdo microbiana em estudo.

A identificacdo molecular revelou uma predominancia
de Enterococcus faecalis (58%), seguida de E. faecium

(14%), 28% dos isolados ndo foram identificados ao nivel
de espécie. Por ultimo, avaliou-se o potencial de patoge-
nicidade, com énfase na atividade hemolitica e na deter-
minag¢do do perfil de suscetibilidade a 12 antibidticos,
representando diferentes classes.

A resisténcia aos antibidticos foi avaliada segundo os
critérios do CLSI e do EUCAST. De acordo com o CLSI,
observaram-se maiores frequéncias de resisténcia a
quinupristina-dalfopristina (54% nos isolados de alimen-
tos; 50% nos de superficies), rifampicina (38%; 63%) e
eritromicina (25%; 8%). Segundo os critérios do EUCAST,
destacaram-se as resisténcias a quinupristina-dalfo-
pristina (68%; 83%), estreptomicina (32%; 33%), teico-
planina (27%; 4%) e levofloxacina (16%; 8%). Quanto
a hemdlise, apenas 4% (3/69) dos isolados de origem
alimentar apresentaram atividade B-hemolitica, o que
indica um reduzido potencial de patogenicidade.

Em resumo, os resultados obtidos evidenciam a
presenca de Enterococcus spp. em alimentos e superfi-
cies de cantinas universitarias, sublinhando a importan-
cia da monitorizagdo continua e da implementacdo de
estratégias eficazes para controlo da disseminacdo de
estirpes resistentes a antibiéticos no ambiente alimen-
tar, contribuindo assim para a salvaguarda da seguranca
dos alimentos.
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Cavendish banana, a subgroup of Musa acuminata, is
the most common banana found on Madeira Island. Its
valorisation and use as an ingredient in other food prod-
ucts are important to increase production sustainability
and minimize waste. However, enzymatic browning is a
significant problem in banana pulp processing, affect-
ing its appearance, consumer acceptance, and contrib-
uting to food waste (Moon et al. 2020). While chemical
inhibitors effectively reduce browning, concerns over
their potential health risks highlight the need for natural
alternatives.

This study aimed to evaluate the effectiveness of natu-
ral treatments for preserving the color of Madeira
banana pulp during refrigerated storage at 4 °C. Bananas
were purchased in the local market, washed upon arri-
val, manually peeled, and longitudinally halved before
treatment. Bananas were then divided into four groups,
each subjected to a different treatment: (A) blanching
at 90°C for 10 minutes; (B) immersion in 500 mL of
water followed by blanching (90°C, 10 min); (C) immer-
sion in 500 mL of lemon juice (1 min) followed by blan-
ching (90°C, 10 min); and (D) water immersion (500mL,
1 min) followed by blanching with 60 mL of lemon juice.
Blanching was conducted in a Thermomix TM5 (Vorwerk)
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with temperature control. After blanching, water was
drained and the bananas were immediately pulped in
the same device, without cooling. The pulp was vacuum-
-sealed in 90 um thick polyamide/polyethylene bags
(200 x 400 mm), using a MULTIVAC C 500 double-cham-
ber vacuum packaging machine, and stored at 4°C for 30
days. Color changes were evaluated visually every 4 days
and registered with photographic evidence. A scale of
color quality was created. Treatments (A) and (B) exhibi-
ted slight browning after 12 days, which increased after
day 20. In treatment (D), browning was observed only by
day 20. Among the treatments tested, (C) was the most
effective, preserving the original color of banana pulp
throughout the 30 days of storage at 4°C. These findings
suggest that immersion in lemon juice followed by blan-
ching is a promising natural method for reducing enzy-
matic browning in banana pulp, offering an alternative
to chemical preservatives. This banana pulp will incorpo-
rate a whipped yogurt.

This study was supported by FCT under the projects
UIDB/00276/2020 (CIISA) and LA/P/0059/2020 (AL4AnimalS)
and by the food industry SantoQueijo. No external funding
was received, and the author declares no conflict of interest.
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Listeria monocytogenes is a foodborne pathogenic
bacterium that causes listeriosis in humans and animals.
Currently, listeriosis is considered one of the most severe
foodborne diseases due to the high fatality registered.
This pathogen is often associated with ready-to-eat (RTE)
meat products, with contamination occurring during
food processing. Once in the food production environ-
ment, they can persist in food processing due to their
ability to form biofilms, which exhibit greater resistance
to antimicrobials and disinfectants than planktonic cells.
In this work, isolates from ruminant clinical cases, ready-
to-cook (RTC) and RTE foods were characterized and then
tested for their ability to form biofilms. The strains were
isolated from ruminant clinical cases by the laboratory of
pathology and bacteriology of the INIAV. Isolated from
bovine carcasses in a slaughterhouse, or from RTC and
RTE beef products. The isolates species were identified
through PCR multiplex. For the Listeria monocytogenes
isolates serogroup identification was done through
PCR, the clonal complexes (CC) through gPCR accord-
ing to, and the identification of virulence genes was
preformed also by PCR according. For the biofilm assay
the strains were suspended in a Brain Heart Infusion
Broth (BHI), each strain was then transferred into three
separate wells of 96 well plates filled with 200 uL of BHI
to a final concentration of 6 log cfu/mL. Six wells were
used as negative controls, and three were inoculated
with positive control strain L. monocytogenes CECT 911.
The plates were statically incubated at 37 °C for 2 days.
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The adherence capability of the tested strains was based
on the cvOD exhibited by bacterial biofilms. In total, a
collection of 110 strains were studied for their ability to
form biofilms. L. monocytogenes strains originated from
ruminants' clinical cases (80/110), bovine carcasses
(7/110), RTC (20/110), and RTE (3/110). Isolates from
ruminant clinical cases were considered either strongly
adherent (2%) moderatly adherent (66%) and weakly
adhrent (32%). Isolates from bovine carcasses were all
except one (moderatly adherent) considered weakly
adhrent. Similar for the RTE where all but one (weakly
adherent) were moderatly adherent. For RTC 18 were
found to be weakly adherent while the rest were clas-
sified as moderatly adherent. A preliminary analysis
of genomic characteristics permited to detect that the
strongly adherent isolate id309, had all virulence genes
tested was from the serogroup IVb and CC1, indicating
that this strain beside being able to infect and cause
listeriosis can also be able to establish in a food produc-
ing environment. Further assays are being performed to
test the capacity of these strains to produce biofilms in
refrigeration conditions.

This research was supported by national funds through FCT -
Fundacdo para a Ciéncia e a Tecnologia, under the projects
UIDB/00276/2020 (CIISA), LA/P/0059/2020 (AL4AnimalS). The
PhD scholarship of the first author was also funded by the
UIDB/00276/2020.
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Antimicrobials are an important resource for the treat-
ment of infectious diseases in animal production context,
and it must be used appropriately namely, avoiding the
occurrence of selective pressure and resistance events
in bacteria. Antimicrobial resistance (AMR) is driven by a
complex, diverse, and intersectoral factors, encompass-
ing biological and socioeconomic elements. To begin
to unravel the AMR event, in pig production sector in
Portugal, it is important to integrate the approach, stud-
ying the biological and social indicators of antimicrobial
use (AMU) and AMR. The main objective of the research
is to create a biosocial map of AMU and AMR events,
bridging between the social and veterinary science. To
this end, the deeply understanding of AMU profiles in
the pig sector and their interconnection with AMR event
patterns is needed. Until now, the monitoring of antimi-
crobials used in pig production has mainly been based
on antimicrobial consumption (AMC) data expressed in
DDDs (defined daily doses) from nationally reported sales.
However, with Regulation (EU) 2019/6, which came into
force on January 28, 2022, and the establishment of the
Platform for Electronic Veterinary Prescriptions (PEMV),
the paradigm has changed. There are now large datasets
of AMU and more detailed information on their use, in
pig production in Portugal. Data analysis approach will
identify the relationships between AMU profiles and
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AMR events, stabilising the biological indicators for AMR
in pig production in Portugal.

Ontheother hand, sincethe AMR burdenis also a socioec-
onomic problem, integrating literacy and awareness into
the social contexts of farms is imperative. In pig produc-
tion, farmers, engineers and veterinarians are the princi-
pal stakeholders in AMU and AMR events. Veterinarians
are responsible for making decisions about the health
status of groups of animals and their treatment. Both
veterinarians and engineers provide guidance on animal
health and welfare, biosecurity, farm management and
antimicrobial stewardship programs. Farmers contribute
through essential farming operations and everyday prac-
tices involving animals. To research the social context of
pig farms, it is necessary to study the level of knowledges,
attitudes, practices and the conceptual maps from social
actors, which will help to grasp the complexity of the
issue and knowing the social indicators for AMR in pig
production in Portugal. This integrated understanding
supports the development of surveillance platforms to
monitor the evolution of AMR risk in animal pig farming,
helping to draw up a plan to improve AMU and engage-
ment, in pig production in Portugal.
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Em 2025, a quantidade permitida de nitritos adiciona-
dos em produtos cdrneos ird sofrer uma reducdo, de
acordo com o Regulamento (EU) 2023/2108. O objetivo
deste trabalho é avaliar o impacto de diferentes teores
de nitrito adicionados na seguranca e qualidade de um
produto carneo curado e fumado, sujeito a tratamento
térmico (bacon). Produziram-se trés lotes de bacon
em trés dias de trabalho, com as seguintes formula-
¢oes: Fl-sem NaNO,; F-150 mg NaNOZ/kg; F3-80 mg
NaNO,/kg. As contagens de Bactérias do Acido Latico
(BAL), Staphylococcus Coagulase-Negativa (SCN) e
Enterobacteriaceae foram efetuadas na carne (C), nas
amostras apos injecdo da salmoura (Al), apds matura-
¢do (AM) e no produto final (PF). Realizou-se a determi-
nacao de cloretos no PF. Determinaram-se os nitratos e
nitritos residuais, o pH, o A e a cor (L*a*b*) nas amos-
tras Al, AM, e PF. Determinou-se o TBA nas amostras
C e PF. Verificou-se a auséncia de L. monocytogenes e
Salmonella spp. em 25 g. As diferentes formulagdes e
tempos de andlise ndo afetaram (P>0,05) as contagens
de BAL (2,6 log UFC/g) e Enterobacteriaceae (2,4 log
UFC/g). As contagens de SCN também n&o foram influen-
ciadas pela formulagéo (P > 0,05), mas sim pelo tempo
(P<0,05), variando entre 4,1 log UFC/g nas amostras apds
maturacdo e 2,6 log UFC/g no produto final. As formu-
lagSes ndo tiveram impacto (P>0,05) no A (0,98) nem
no teor de NaCl (1,93 %), mas O pH aumentou (P<0,05)
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ao longo do tempo (pH= 6,00 no PF). Verificou-se que o
bacon sem adi¢do de NaNO, apresentou valores a* (6,67
no PF) significativamente inferiores aos dos produtos
formulados com nitrito com diferentes concentragdes
(F2= 13,11 e F3=12,77), que nao diferiram entre si. Ao
longo do tempo, e independentemente da formulacdo,
os valores b* variaram entre 6,20 (F1 apds inje¢do) e
10,46 (F1 produto final). O bacon F2 apresentou maior
teor de nitrito residual (23,75 mg NaNO,/kg). O TBA foi
influenciado pela interagdo formulagdo*tempo (P<0,01).
Os produtos formulados com nitrito (F2=0,21 e F3=0,19
mg AM/kg) apresentaram teores de aldeido maldnico
muito inferiores aos produtos formulados sem nitrito
(F1=1,44 mg AM/kg). Com este trabalho concluiu-se que
a nado adicao de nitritos na formulacdo de bacon tem
implicagdes negativas ao nivel da cor e oxidacgdo lipidica.
Sendo o bacon um produto sujeito a tratamento térmico,
a redugdo de 150 mg NaNO,/kg para 80 mg NaNO,/kg,
nao afetou os parametros analisados neste estudo.

A bolsa da primeira autora é financiada pela Fundacdo para a
Ciéncia e Tecnologia (FCT)- UI/BD/152824/2022. O trabalho é
financiado pela FCT, ao abrigo dos projetos UIDB/00276/2020
(CIISA) e LA/P/0059/2020 (AL4AnimalS) com suporte do
projeto AL4A-PROJ-LT1.3 - Safety and acceptability assess-
ment of Green label cured meat products.
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Geographical Indications (Gls) are certifications that
highlight typical products linked to their territory, empha-
sizing their reputation, quality, and identity. In Brazil,
the number of Gls has grown significantly, covering
various agri-food products, including meats and proces-
sed products. Cracovia sausage, traditionally produced
by descendants of Ukrainians in Prudentdpolis-PR, is a
product with strong historical and cultural ties, showing
potential for the registration of a Gl in the form of an
Indication of Source. The aim of this study was to charac-
terize Cracovia sausage produced in Prudentépolis-PR in
terms of physicochemical and texture parameters, in
order to support the Gl registration and contribute to
the development of a Technical Regulation of Identity
and Quality (RTIQ) specific to the product, in partnership
with the Agricultural Defense Agency of Parana (ADAPAR),
the authority responsible for sanitary and quality regu-
lations of agricultural products in the state. A total of
60 samples were collected from five local producers in
two stages. The analyses included the determination of
moisture, protein, lipid and ash content, pH, water acti-
vity (Aw), instrumental color (L*, a*, b*, C and h), and
texture profile analysis (TPA). Data were analyzed using
ANOVA with Tukey's test (p<0.05). The samples showed
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the following average results: moisture 65.48%, protein
25.28%, lipids 4.27%, ash 3.65%, Aw 0.94, and pH 5.95.
Significant differences were observed among producers.
Producer A had the highest moisture (68.72%) and the
lowest lipid content (1.81%), while producer D had the
highest lipid content (6.53%), the lowest Aw (0.92), and
the highest pH (6.45). In the instrumental color analy-
sis, the average L* value was 62.07, with the highest
value recorded for producer A (66.16). In the texture
profile analysis, hardness ranged from 100.97 N (produ-
cer A) to 137.99 N (producer D), with producer D also
showing the highest values for elasticity, gumminess,
and chewiness. The data confirm that Cracovia sausage
from Prudentdpolis has a distinctive profile compared to
conventional cooked sausages, reinforcing the need for
a specific RTIQ. These results contribute to the Gl recog-
nition process and to the formalization of state-level
regulation through ADAPAR, promoting the valorization
of both the product and the region.

This study was supported by the Municipality of Prudentdpolis,
ADAPAR, and the Processed Meat Producers Association of
Prudentdpolis (APEP).
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A composicdo em acidos gordos (AG) dos alimentos pode
beneficiar ou afetar negativamente a saude humana.
Em especifico os AG saturados e trans estdo associa-
dos ao desenvolvimento de doencgas cardiovasculares,
enquanto os AG polinsaturados, nomeadamente os AG
6mega-3, podem contribuir para prevenir o desenvolvi-
mento de doencas crdnicas. Os alimentos derivados dos
ruminantes, como a carne e o leite, sdo conhecidos de
serem fontes de AG saturados e trans na alimentagdo
humana, sendo que o seu perfil e proporg¢ao pode variar
com a alimentac¢ao, o maneio e modo de produgdo dos
animais Dada a relevancia do leite na dieta portuguesa
e as preocupagdes crescentes quanto ao seu impacto
na saude, este estudo visa caracterizar e quantificar o
perfil em AG, com énfase nos AG trans, em leites produ-
zidos e comercializados em Portugal. Foram analisadas
33 amostras de leite UHT inteiros com lotes distintos, de
3 marcas comerciais adquiridas em estabelecimentos
da area metropolitana de Lisboa. A extracdo e metila-
cdo dos lipidos seguiram protocolo adaptado de Precht e
Molkentin (2000), e os AG na forma de ésteres metilicos
foram analisados por cromatografia gasosa. As diferen-
¢as entre marcas foram avaliadas por ANOVA unifatorial
e teste de Tukey para comparagGes multiplas. A analise
comparativa do perfil lipidico de trés marcas de leite
comercializadas em Portugal (Agro, Milbona e Mimosa)

revelou que os teores totais de acidos gordos (AGT),
expressos em mg/g gordura de leite, ndo diferiram signi-
ficativamente entre as marcas (p = 0,179). Também nao
se observaram diferengas nos teores de AG monoinsa-
turados cis (p = 0,066). A marca Milbona destacou-se
por apresentar propor¢des (g/100 AG) mais elevadas
e estatisticamente significativas (p < 0,001) de varios
acidos gordos: CLA-c9t11 (0,59 + 0,06), 18:1t11 (1,16 +
0,12), AG trans (3,22 + 0,21%) e AG Polinsaturados (3,20
+ 0,14). A marca Agro apresentou valores intermédios:
CLA-c9t11 (0,38 + 0,02%), 18:1t11 (0,73 + 0,02), trans
(2,65 + 0,11) e polinsaturados (2,80 + 0,04%). Por sua
vez, a marca Mimosa registou os valores mais baixos de
CLA-c9t11 (0,36 £ 0,02) e de 18:1t11 (0,72 £ 0,03), além
de trans (2,55 + 0,09) e polinsaturados (2,76 + 0,07). A
analise do perfil lipidico do leite revelou que os leites da
marca Milbona, apesar de apresentarem uma propor¢ao
mais elevada de AG trans, estes sdo maioritariamente
AG trans com beneficios para a saude humana, i.e. acido
vacénico (18:1t11), e ruménico (CLA-c9t11). Da mesma
forma a maior proporcao de AG polinsaturados no leite
da marca Milbona quando comparado com as marcas
Agro e Mimosa sugere que o leite desta marca possui
um perfil lipidico mais favoravel do ponto de vista nutri-
cional, indicando possiveis diferengas nos sistemas de
producao ou alimentac¢do dos animais.
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A cultura de seguranca dos alimentos estd intrinseca-
mente ligada a cultura organizacional. Lideranga, comu-
nicacdo, formagcdo, comprometimento, percepcdo de
risco e ambiente de trabalho sdo essenciais para forta-
lecer a cultura de segurancga dos alimentos no contexto
organizacional. Transformar essa cultura em realidade
exige que a seguranca dos alimentos seja interiori-
zada por todos, da alta administracdo até ao ‘chdo de
fabrica’. Identificar fatores que evidenciam a cultura de
seguranca dos alimentos e demonstra-los através de um
estudo de caso conduzido numa industria de carnes fres-
cas de frango e peru. Baseou-se em anadlises documen-
tais, sociodemograficas, comportamentais e no desen-
volvimento de uma lista de verificacdo para avaliagdo da
implementacao da cultura de seguranga dos alimentos
dentro da organizacdo, e consequentemente, avaliar o
grau de maturidade da empresa. Foi aplicado um ques-
tionario com 65 questdes distribuidas em quatro seccbes

relacionadas com o comportamento, lideranga, forma-
¢do e comunicagdo. Para falhas encontradas efetuou-
-se a andlise das causas com utilizacdo do diagrama de
Ishikawa. A avaliacdo do grau de maturidade da empresa
baseou-se no modelo de maturidade do documento do
Global Food Safety Initiative (2018).

A andlise de dados identificou problemas relacionados
com o comportamento, a gestdo e a comunicagdo. De
acordo com a andlise de causas encontradas pode-se
definir algumas estratégias para melhorar alguns pontos,
dos quais se salientam o reforco do treino, a defini¢do
de uma equipa especifica de higienizacdo, a avaliagdo da
satisfacdo dos colaboradores e um plano de comunica-
¢do para melhor divulgacdo da Visdao, Missao e Politica
de Seguranca dos Alimentos. O grau de maturidade da
empresa € muito satisfatério, mas existem acbes que
podem e devem ser implementadas para melhorar a
cultura de seguranga dos alimentos.
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The growing concern over antimicrobial resistance,
along with the need to control foodborne pathogens,
highlights the urgent demand for safe and effective
natural preservatives in food systems. Agro-industrial
by-products have emerged as sustainable alternatives,
offering bioactive compounds with potential antimicro-
bial activity. Olive pomace (OP), the main by-product
of olive oil production, is particularly rich in phenolic
compounds known for their antioxidant and antimicro-
bial properties. Exploring the use of OP extracts could
contribute to improving food safety by inhibiting key
pathogens associated with foodborne illness. To assess
the antimicrobial activity of OP extracts obtained by
green extraction methods—microwave-assisted extrac-
tion (MAE) and ultrasound-assisted extraction (UAE)—
against selected foodborne pathogens and spoilage
microorganisms. Fresh OP was extracted using MAE
and UAE under optimized conditions. The antimicro-
bial activity of the extracts was initially screened using
agar-based diffusion methods (well, disk, and drop tech-
niques). Extracts with positive inhibition zones were
further tested for minimum inhibitory concentration
(MIC) using broth microdilution according to ISO 20776-
1:2019. Tested microorganisms included Campylobacter
jejuni, Candida albicans, Escherichia coli, Listeria mono-
cytogenes, Pseudomonas aeruginosa, Staphylococcus
aureus, and Saccharomyces cerevisiae. The OP extracts

showed promising antimicrobial activity, with greater
efficacy against Gram-positive bacteria. MIC values
ranged from 25 to 200 mg/mL, correlating with the
phenolic and flavonoid content of the extracts. L. mono-
cytogenes and S. aureus were among the most suscep-
tible strains. The microbiological assays confirmed that
olive pomace extracts exhibit inhibitory effects against
several foodborne pathogens. These findings demon-
strate the potential of such by-product-based solutions
in enhancing food safety by reducing microbial contami-
nation risks. Reliable microbiological methods, such as
diffusion assays and MIC determination, proved effec-
tive in screening antimicrobial properties, contribut-
ing to the development of safer, naturally preserved
food products. Further validation in real food systems is
essential to assess efficacy under processing and storage
conditions.

This work received financial support from the PT national
funds (FCT/MECI, Fundagdo para a Ciéncia e Tecnologia and
Ministério da Educagdo, Ciéncia e Inovagdo) through the
project UID/50006-Laboratdrio Associado para a Quimica
Verde - Tecnologias e Processos Limpos. T. Soares and D.M.
Ferreira thank to FCT/MCTES and ESF (European Social Fund)
through NORTE 2020 (Programa Operacional Regido Norte)
for the PhD Grants (ref. 2022.13829.BD and 2022.13375.BD,
respectively).
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Dhanaan is a spontaneously fermented camel milk that
is popular in the Somali regional state of Ethiopia and
plays a significant role in the livelihoods of pastoral
communities. This study aimed to investigate traditional
fermentation methods of dhanaan in these communi-
ties. Four districts, namely, Gursum, Shabelle, Degehabur,
and Birqot, were purposively selected on the basis of
camel rearing, camel milk production, and consump-
tion. A cross-sectional survey of traditional fermentation
methods, handling, utilization, and the claimed thera-
peutic effects of dhanaan was conducted using both
open- and closed-ended questions in the districts. The
traditional preparation of dhanaan involves spontane-
ous fermentation of camel milk at ambient conditions
for approximately 48—72 h in smoked plastic jerry cans
(90%). In most districts, dhanaan preparation was done
on weekly basis (>50%), except in Birgot, where majority
(54%) of participants prepared on daily basis. Majority

of participants (>95%) had never attended any food
hygiene training programs. Over 80% of the participants
consumed dhanaan as a traditional medicine to treat
conditions such as diarrhea, abdominal pain, consti-
pation, gastric pain, fever, and diabetes. In conclusion,
dhanaan preparation requires the use of best practices if
the quality and safety of products are to be guaranteed.

This work received financial support from the PT national
funds (FCT/MECI, Fundag&o para a Ciéncia e Tecnologia and
Ministério da Educacgdo, Ciéncia e Inovagao) through the
project UID/50006-Laboratério Associado para a Quimica
Verde - Tecnologias e Processos Limpos. T. Soares and D.M.
Ferreira thank to FCT/MCTES and ESF (European Social Fund)
through NORTE 2020 (Programa Operacional Regido Norte)
for the PhD Grants (ref. 2022.13829.BD and 2022.13375.BD,
respectively).
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A regulamentacdo dos suplementos alimentares repre-
senta o esforco feito pelas autoridades competen-
tes para garantir a qualidade, a seguranca e a eficacia
dos suplementos, com o objetivo geral de protecdo da
saude publica. A rapida expansdo do mercado global
contribui para a evolugao continua dos quadros regu-
lamentares, mas existem discrepancias significativas
entre os diferentes sistemas juridicos nacionais. Desta
forma, o presente estudo visa apresentar uma analise
SWOT dos diferentes sistemas de regulamentacdo dos
suplementos alimentares. Para o efeito, foram selecio-
nadas zonas econdémicas regionais e paises considera-
dos referéncias nesse processo, tanto pela sua expe-
riéncia no setor, quanto pela sua relevancia na dindmica
do mercado global: Estados Unidos da América (EUA),
Canada, Australia, india, Unido Europeia (EU). Em Africa
selecionou-se a Unido Econdmica e Monetdria do Oeste
Africano (UEMOA) e Cabo Verde, pois ha um interesse
em identificar diferencas e semelhancas com os merca-
dos mais desenvolvidos nesta area do conhecimento.

Como resultados, foram identificados os seguintes:

FORCAS — existéncia de legislagdo especifica para suple-
mentos alimentares em certas regides (EUA, EU, India,
UEMOA, Brasil), obrigatoriedade da implementacdo
das boas praticas de fabrico e manipulacdo, em todas
as jurisdicGes consultadas, diversidade de guias e docu-
mentos orientativos e de bases de dados.

FRAQUEZAS — auséncia de nomenclatura e legislagao
harmonizadas para suplementos alimentares, auséncia
de definicdo de suplementos alimentares legalmente
estabelecidas nalgumas regides (Australia, Canada),
discrepancia nos mecanismos de controlo pré- e pds-
-mercado, auséncia de mecanismos claros de controlo
de vendas online.

AMEACAS — notificacdo voluntaria de reacdes adver-
sas (EU), retirada voluntaria dos suplementos nao-
-conformes do mercado (Canadd), auséncia de avalia-
cao efetiva e aprovacdo dos suplementos alimentares
aquando da sua introdu¢do no mercado e crescimento
das vendas on-line.

OPORTUNIDADES - estabelecer sinergias entre os
vdrios sistemas de regulamentacdo existentes, utilizar
as bases de dados, recursos e experiéncias dos paises
que de tal dispoem para melhorar o sistema onde estes
recursos sao inexistentes, reforcar o controlo pré- e pds
mercado, harmonizar os mecanismos e procedimen-
tos de regulamenta¢do dos suplementos alimentares
a nivel internacional (criar bases de dados e legislagdo
comum).

A regulamentacdo eficaz dos suplementos alimenta-
res requer uma maior aproximacgao entre os diversos
sistemas existentes. Acordos como o Pharmaceutical
Inspection Co-operation Scheme, exemplificam mode-
los que podem ser adaptados para este dominio, permi-
tindo a criacdo de uma via comum e terminologias
padronizadas, promovendo uma melhor articulacdo
entre os diversos intervenientes, e incrementando a
eficacia e transparéncia no sistema regulatério.

Agradecimento a Fundacdo para a Ciéncia e Tecnologia (FCT)
pela bolsa de doutoramento PRT/BD/154810/2022. Este
trabalho foi ainda suportado pelo MEtRICs e MED, financiado
por fundos nacionais pela FCT/MECI (UID/4077: Mechanical
Engineering and Resource Sustainability Center e https://doi.
org/10.54499/UI1DB/05183/2020).
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Hunting meat, commonly known as bushmeat, is
consumed by many people, particularly in rural areas.
In Benin, bushmeat intended for human consumption is
often processed under dubious conditions. Grasscutter
meat (Thryonomys swinderianus) is the most widely
consumed bushmeat in southern Benin. The study
aimed to evaluate the meat process hygiene, quantify
and detect microbial indicators of hygiene and safety,
and propose corrective measures for improvement.
Fresh samples were taken at random from bushmeat
sellers, four days apart, in the two major bushmeat
markets: Tegon (n=6) and Allada (n=6). All samples
were collected aseptically in sterile bags, placed imme-
diately in coolers containing ice packs, and then stored
in a freezer (-12°) until analysis. Analyses focused on the
presence and enumeration of Total Aerobic at 302C (TA),
Enterobacteriaceae, E.coli, Salmonella spp. and Listeria
monocytogenes according to ISO methods. The micro-
bial loads counted were used to perform a one-factor
analysis of variance, and average loads were compared
by site. The results showed no significant differences
between the markets (p > 0.05) for the various micro-
bial loads, although Allada exhibited higher values than
Tegon. Regarding the total bacterial count, the TA micro-
bial loads in products from Allada were 8.5 log CFU/g,
compared to 6.5 log CFU/g for those from Tegon. For
Enterobacteriaceae, the loads were 5.4 log CFU/g in

products from Allada and 4.0 log CFU/g in those from
Tegon, while Salmonella was absent in all samples.
Enterobacteriaceae serve as a key indicator to differen-
tiate microbiological quality, with a potentially higher
risk observed for products from Allada. Although E.
coli counts were inferior to the limit of quantification
in all samples, and Listeria monocytogenes in 25g were
not detected. Therefore, targeted monitoring of these
bacteria and improvements in hygiene practices, and
refrigeration of meat during marketing within this local-
ity are recommended. The processing and refrigera-
tion practices directly influence the microbial load of
Grasscutter. In summary, the quantified microorganisms
indicate inadequate hygiene during both the processing
and the sale point of wild animal meat. To safeguard
consumers' health, urgent improvements are needed in
hygiene practices among processors and the consistent
maintenance of effective refrigeration at points of sale
in both markets.

We are grateful to the Centre for Interdisciplinary Research
in Animal Health (CIISA), Associate Laboratory for Animal
and Science (AL4AnimalS), Faculty of Veterinary Medicine,
University of Lisbon for their support and guidance during
our internship. Regional Scholarship Innovation Funds (RSIF/
PASET) for their financial support (Scholar’s Payroll No. 4699).
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O género Lactobacilos tem vindo a ter um crescente
interesse na producdo de géneros alimenticios devido
as suas caracteristicas fermentativas que estdo associa-
das a formacdo de peptideos antagonistas de bactérias
patogénicas como a Listeria monocytogenes. Por outro
lado, pode atuar como probidtico com beneficios conhe-
cidos na saude do consumidor e na produgdo animal.
Este trabalho pretendeu pesquisar e realizar a carac-
terizacao fenotipica e molecular de Lactobacillus spp.
isolados em filetes fumados de peixe gato (Clarias garie-
pinus). Na Oficina Tecnoldgica da FMV produziu-se dois
lotes de filetes fumados de peixe gato (Clarias gariepi-
nus), a partir dos quais foram realizadas dilui¢des deci-
mais em Tryptone-Salt Broth, semeadas por incorpora-
¢do em placas de Petri com meio de cultura Man, Rogosa
e Sharpe Agar (MRSA) e incubadas a 309C, durante 48
horas em anaerobiose, para contagens de bactérias do
acido latico (BAL). Apds este periodo, das placas das
ultimas diluigdes, coldnias com diferentes morfologias
foram repicadas para novas placas de Petri com MRSA.
Este procedimento foi repetido até a obtencdo de cultu-
ras puras. Obteve-se, assim, uma cole¢ao de 100 isola-
dos que foi caracterizado fenotipicamente por meio
de técnica de coloracdo Gram, oxidase e peroxidase.
Apds extracdo e quantificagdo do DNA (Tallon,2007),
procedeu-se a amplificacdo de 200ngul-1 de DNA de
cada amostra por técnica de PCR, para identificacao de
Lactobacillus spp. de acordo com Dubernet et al.,2002.
Realizou-se posteriormente com 100ngul-1 de DNA

dos Lactobacillus spp. um Rep-PCR para caracterizacao
do seu perfil genético e a identificacdao das espécies L.
plantarum e L. sakei (Bethier and Ehrlich,1998). Todos
os isolados obtidos revelaram ser Gram positivo, cata-
lase e oxidase negativo. A andlise microscopica mostrou
a presenca de duas variantes morfolégicas: bacilos e
coco bacilos. As coldnias repicadas apresentaram para
condicOes idénticas de cultura taxas de crescimento
populacional diferentes no final do periodo de incuba-
¢do, o que implicou uma variagao na concentragao de
extracao de DNA entre 30 ngul-1 e 2206 nguL-1. Dos 30
isolados estudados até ao momento, 90% foram iden-
tificadas como Lactobacillus spp. Os seus perfis genéti-
cos apresentaram variabilidade tendo sido identificada
principalmente a espécie L. sakei (67%) e L. plantarum
(7,4%). Na medida em que Lactobacillaceae prevale-
cem principalmente nos alimentos ricos em proteinas
foi possivel isolar Lactobacillus spp. de filete fumado
de peixe gato confirmando a sua importancia na estabi-
lidade deste género alimenticio. Constituindo-se assim,
uma colec¢do que serd avaliada em relacdo ao seu poten-
cial bacteriocinogénico.

Este trabalho foi financiado pelo projeto “INNOECOFOOD”, EU
Horizon 2024 Research and Innovation program, grant agree-
ment No.101136739, e UKRI grant No. 10110792. Foi ainda
apoiado pela FCT (Fundagdo paraa Ciéncia e Tecnologia, através
dos projectos UIDB/00276/2020 (CIISA) and LA/P/0059/2020
(AL4AnimalS).
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The INNOECOFOOD project aims to establish sustain-
able food systems by developing innovative, circular
production/business ECOHUBs and enhancing aquacul-
ture farms in lakes across four African countries: Kenya,
Tanzania, Ghana, and Egypt. This ambitious and ground-
breaking action seeks to promote food production under
sustainable agroecological principles and improve food
and nutrition security in these countries. The ECOHUBs
are facilities where local communities will produce and
process nutritious foods: fish (catfish and tilapia), spir-
ulina and insects (black soldier fly and crickets), in the
form of products specially developed in balance with the
local ecosystems and cultures. This farm to fork approach
will combine technological innovation with sustainable
practices to enhance food safety across the production
chain. Innovative sensors and Al-controlled systems
will monitor critical parameters such as water quality,
feed, temperature, and humidity to reduce contamina-
tion risks in aquaculture and post-harvest processing. In
parallel, solar-powered drying, cooling, and extrusion
equipment will be used to process products. All produc-
tion and processing procedures will be designed to
produce products under Good Manufacturing Practice
and Good Hygiene Practice, while ensuring microbio-
logical and chemical safety. Life Cycle Assessment and

digital certification tools will validate nutritional qual-
ity, environmental sustainability, and compliance with
food safety standards, enabling secure trade within AU
and EU markets. Circular practices upcycle by-products
(e.g., fish waste, insect residue) into animal feed, ferti-
lizers, or new food products, minimizing food loss and
environmental impact. To improve local capacity, 120
women and 120 youth will receive in-person training in
food safety, quality control, and sustainable production
practices within the ECOHUBs. Additionally, over 5000
community members will have digital access to training
materials. The ECOHUBs will serve as living labs, integrat-
ing traditional knowledge with scientific innovation, and
demonstrating circular food systems that minimize water
and energy use while transforming waste into valuable
co-products such as feed, fertilizers, and functional food
ingredients. The INNOECOFOOD project is now halfway
through and has already delivered promising results.
Four agroecological ECOHUBs are being established, as
well as the processing units for fish, spirulina and insects.

This work was supported by project “INNOECOFOOD”, under
the EU Horizon 2024 Research and Innovation program, grant
agreement No.101136739, and the UKRI grant No. 10110792.
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Alzheimer's disease (AD) is a chronic neurodegenera-
tive disorder and the leading cause of dementia across
the world accounting for 60-70% of cases, without cure
to date. It is a neurological condition characterised by
a progressive decline in memory, cognitive abilities, and
behaviour, which ultimately leads to impaired daily activ-
ities and social running. Assuming that n-3 long-chain
polyunsaturated fatty acids (n-3 LCPUFA), in particular
docosahexaenoic acid (DHA, 22:6 n-3) is a safe and inex-
pensive link to a long-life and better mental health, this
study aims to exploit the potential of novel and sustain-
able non-fish sources within a blue biotechnology frame-
work for human dietary supplementation enriched in
DHA. 40 five-week-old 5xFAD male mice, a commercially
available AD mouse model, were allocated to five body
weight-matched dietary groups with eight mice each
and fed isocaloric diets based on AIN-93M standard
chow for rodents during six months. Each diet, except
the control feed (non-supplemented group, control),
enclosed a modified lipid fraction supplemented with
2% of: 1) linseed oil (LSO, rich in a-linolenic acid, 18:3
n-3 the precursor of n-3 LCPUFA pathway, taken as the
negative control); 2) cod liver oil (fish oil, FO rich in both
DHA and eicosapentaenoic acid (EPA, 20:5n-3), taken as
the positive control); 3) Schizochytrium sp. microalga oil
(Schizo) with 40% of DHA; 4) commercial DHASCO oil
(DHASCO) with 70% of DHA. We searched for the effects
of different dietary n-3 LCPUFA formulations by target-
ing brain DHA enrichment and key metabolic tissues,
such as liver, and also faeces by gas chromatography
(GC). Liver, brain, and faeces fatty acid composition were
mostly influenced by DHA-enriched diets. In the liver,
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total PUFA were improved in mice fed DHASCO oil rela-
tive to reference and FO (p=0.001) diets, mainly due to
variations detected for n-3 PUFA (p<0.001), in particu-
lar for DHA (p<0.001), which accounts for almost the
totality of hepatic n-3 PUFA. In the brain, n-3 PUFA sum
(p<0.001) was higher for Schizo and DHASCO oils, inter-
mediate for FO, and lower for reference and LSO diets
reflecting the changes registered for DHA (p<0.001),
which represented, once more, almost the totality of n-3
PUFA identified in mice brain. Conversely, total n-6 PUFA
were diminished in the brain from mice fed LSO and
DHA-enriched oils compared to the control (p<0.001).
In the faeces, the sum of PUFA (p<0.001) as well as n-3
PUFA (p<0.001) and n-6 PUFA (p=0.022), were constantly
increased in mice fed DHASCO oil diet and an identical
pattern of variation was detected for the n-3/n-6 ratio
(p<0.001). Our results show the beneficial modulation
of DHA-enriched diets on PUFA deposition, in particular
of DHA across key metabolic tissues in a traditional AD
mouse model. These observations open new promising
avenues for future research focused on the beneficial
effects of DHA promoted by sustainable and underex-
ploited Schizochytrium sp. microalga in the prevention
of AD.

Fundacdo para a Ciéncia e a Tecnologia (FCT, Lisbon, Portugal)
through UIDB/00276/2020 to CIlISA, LA/P/0059/2020
to AL4AnimalS, FCT.2022.08133.PTDC project (DOI:
10.54499/2022.08133.PTDC) and FCT Stimulus of Scientific
Employment Program to PAL (DOI: 10.54499/DL57/2016/
CP1438/CT0007).
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No ano passado, a empresa Dietimport inaugurou
uma nova unidade central de produgao, motivada pelo
aumento da procura, sobretudo por parte de consu-
midores vegetarianos e veganos. Esta unidade opera
com os sistemas cook-chill e cook-freeze, que permi-
tem reduzir significativamente o tempo de exposi¢do
dos alimentos a zona de risco (entre 4°C e 60°C). Esse
processo minimiza o risco de crescimento bacteriano e
de contaminacgGes, uma vez que o rapido abatimento
de temperatura contribui para preservar a qualidade e
seguranga dos alimentos. A unidade central é respon-
savel pela confecdo e armazenamento dos produtos,
que sdo conservados por refrigeragdo ou congelagdo e,
posteriormente, regenerados e servidos nas lojas distri-
buidas por todo o pais. O trabalho teve como principais
objetivos: 1) Realizar auditorias para identificar possiveis
falhas ao nivel da qualidade e seguranca alimentar; 2)
Apresentar e implementar solugdes de melhoria para as
falhas detetadas. Durante um periodo de quatro meses,
foram realizadas 50 auditorias. Destas, identificaram-se
cinco produtos que ndo cumpriam os critérios de exigén-
cia da marca. As falhas encontradas foram: perda de
integridade devido a embalamento inadequado; erro no
processo de descongelacdo e exposicdo; ineficiéncia no

processo de embalamento de sopas; produto que, apoés
descongelagdo, apresentava-se excessivamente quebra-
dico e aderente a embalagem; senescéncia excessiva de
frutas (nomeadamente abacaxi) descascadas e emba-
ladas a vacuo. As solugdes implementadas incluiram:
Para manter a integridade dos produtos de pastelaria
congelados, passou a realizar-se a regeneragdo no ponto
de venda, substituindo o processo anterior de simples
descongelagdo. Estabeleceram-se parametros de aqueci-
mento para bolos, a 1302C durante 40 minutos e quiches
a 150°C durante 40 minutos, desta forma os produtos
tiveram uma melhoria significativa em seu sabor e apre-
sentacdo. No caso das sopas, foi introduzido um sistema
continuo de mistura com pa durante o enchimento das
embalagens, garantindo maior homogeneidade e consis-
téncia. Para a fruta embalada a vacuo, optou-se por
envia-la com casca, sendo a preparacao feita nas lojas,
de forma a evitar a maceracdo e a consequente perda de
caracteristicas organoléticas. Por fim, no caso de algu-
mas sobremesas, melhorou-se o processo de embala-
mento através da adogdo de tampas altas e termosela-
gem, garantindo maior protecdo e melhor apresentagao
dos produtos.
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Os enchidos sdo produtos carneos fermentados muito
apreciados nos paises mediterranicos, tornando-se
essencial garantir a sua qualidade. Tradicionalmente, a
caracterizacdao microbiolégica destes produtos baseia-se
em métodos dependentes de cultura. Contudo, nas ulti-
mas décadas, houve um aumento da utilizacdo de meto-
dologias independentes de cultura, nomeadamente, a
sequenciacdo metagendmica. O presente trabalho teve
como principal objetivo comparar as duas abordagens
metodoldgicas, com o intuito de compreender de que
forma a cura modula a microbiota de enchidos de porco
Alentejano: umaabordagem classica, baseada em cultura
microbiolégica e utilizando a técnica ELFA (Enzyme-
Linked Fluorescent Assay - Teste Imunoenzimatico por
Fluorescéncia, miniVIDAS, Biomérieux), e uma aborda-
gem metagendmica. Estas metodologias foram comple-
mentadas por analises fisico-quimicas (pH e atividade da
agua - aw). Foram analisadas trés etapas do processo de
fabrico: massa temperada (MT) (imediatamente antes
do enchimento), meia-cura (MC) e produto acabado
(PA). Para cada etapa realizaram-se analises microbio-
l6gicas (detecdo de Salmonella spp., contagens de L.
monocytogenes, enterobactérias, bactérias do acido
lactico, estafilococos, bolores e leveduras) e andlises
fisico-quimicas. Relativamente a abordagem metageno-
mica, a sequenciagao foi realizada com o equipamento
MinlON (Oxford Nanopore Technologies) e os resulta-
dos foram analisados na plataforma EPI2ME (Metrichor).
Relativamente as andlises microbioldgicas, houve predo-
minancia de estafilococos em todas as etapas analisadas.
Contudo, observou-se uma diminui¢ao de contagem dos
restantes grupos microbianos em estudo ao longo da
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cura. Estes resultados sdo acompanhados da concomi-
tante diminuicdo dos valores de pH e aw, promovendo a
seguranga do alimento em estudo. Em nenhuma amos-
tra foram detetadas L. monocytogenes e Salmonella spp.
Contudo, na abordagem metagendmica existem diferen-
cas relativamente a predominancia dos grupos microbia-
nos. Em todas as amostras foi observada uma prevalén-
cia de enterobactérias, nomeadamente Escherichia coli
(86.77% na MT, 84.27% na MC e 84.35% no PC), seguida
da Klebsiella quasipneumoniae e Salmonella enterica
(6.40% e 1.74% na MT, 7.31% e 2.08% na MC, e 8.18% e
2.03% no PA, respetivamente). A diferencga de resultados
observada poderd estar relacionada com o facto de a
metagendmica conseguir detetar genes de microrganis-
mos ndo viaveis, como por exemplo a Salmonella enterica
nao detetada pela metodologia ELFA. Podemos deduzir
gue apenas com a metagendmica nao é possivel avaliar
a seguranca do produto. E essencial complementa-la
com a abordagem tradicional, para nos fornecer infor-
macao adicional sobre os grupos microbianos vidveis, a
sua predominancia e a forma como o processo de cura
influencia o seu crescimento ao longo do processo de
fabrico do enchido.

Este trabalhofoifinanciado por fundos nacionais através da FCT

— Fundacdo para a Ciéncia e a Tecnologia, |.P., no ambito dos
projetos: Bolsade Doutoramento Ul/BD/153510/2022 (https://
doi.org/10.54499/U1/BD/153510/2022); MED UIDB/05183
(https://doi.org/10.54499/UIDB/05183/2020); CHANGE LA/P/0121
(https://doi.org/10.54499/LA/P/0121/2020).
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O Sistema Nacional de Monitorizacdo de Moluscos
Bivalves (SNMB) faz, nos termos do Art2 32 do Decreto-
Lei 68/2012 de 20 de margo, parte integrante da
missdo e atribuicdes do Instituto Portugués do Mar e
da Atmosfera, I.P. (IPMA, I.P.), que, conforme previsto
na Portaria n.2 1421/2006, de 21 de dezembro e alte-
racBes introduzidas pelo Decreto-Lei n.2 68/2012, de 20
de margo, é a entidade competente para: i) Classificar as
zonas de producdo (ZDP) de moluscos bivalves vivos; ii)
Monitorizar as zonas de produ¢do dos moluscos bivalves
vivos e estabelecer os respetivos planos de amostragem;
e iii) determinar, de acordo com os resultados da moni-
torizacdo efetuada, a interdi¢cdo/abertura e reclassifica-
¢do/proibicdo temporéria de apanha e comercializagdo
de moluscos bivalves vivos e comunicar as entidades
competentes e aos operadores o inicio e fim da mesma.
O presente trabalho tem como objetivo apresentar as
principais causas para a tomada de decisdao de encerra-
mento e/ou reclassificacdo das ZDP de Portugal conti-
nental em 2024. De acordo com as regras de higiene dos
géneros alimenticios da Unido Europeia (EU), para aferir-
-se do estatuto sanitario duma espécie e/ou espécies
presente(s) numa determinada zona de producdo de
bivalves, ha que aplicar os critérios estabelecidos no Reg.
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de Execugdo (UE) 2019/627. No ambito da gestdo das
zonas de producgdo classificadas pelo SNMB, as toma-
das de decisdo na sequéncia da monitorizacdo das ZDP
resultaram na emissdo de 133 comunicados de apanha
e comercializacdo de moluscos bivalves, equinodermes,
tunicados e gastropodes marinhos vivos do IPMA, divul-
gados por correio eletrénico e publicados no portal da
pagina de internet do IPMA. As cinco principais causas
associadas ao encerramento e/ou reclassificagdo duma
ZDP compreenderam: i) Contaminagdo por Toxinas lipo-
filicas (DSP), ii) Indisponibilidade de amostra (bivalve), iii)
Florescimento de fitoplancton nocivo, iv) Contaminacédo
por Toxinas amnésicas (ASP) e v) Contamina¢do micro-
bioldgica. Dado o impacto negativo que estas contami-
nagOes tém no setor produtivo, e dada a elevada rele-
vancia socioecondmica dos servicos ecossistémicos
resultantes da producdo de bivalves, importa definir
estratégias conjuntas para antecipar estas ocorréncias e
mitigar os seus efeitos.

Este trabalho foi financiado pelo projeto SNMB MONIT V, Ref?
MAR-021.1.3-FEAMPA-00017.
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Bactérias acido-lacticas (BAL) dos géneros Lactococcus,
Lactobacillus, Leuconostoc e Enterococcus s3ao compo-
nentes fundamentais da microbiota autdctone de queijos
tradicionais portugueses com Denominag¢do de Origem
Protegida (DOP). Estes microrganismos desempenham
um papel crucial na producdo queijeira, quer como cultu-
ras iniciadoras (starter), contribuindo para a acidificacdo
do leite e formacdo do coalho, quer como culturas nao-
-iniciadoras (non-starter), participando na maturagao e
no desenvolvimento da textura e do aroma dos queijos.
Reconhecendo a importancia das BAL para a indUstria
alimentar, este trabalho teve como objetivo caracterizar
a microbiota autéctone de queijos DOP de Azeitdo e Nisa
(produzidos entre 2016 e 2022), resultando numa cole-
cdo de 147 isolados geneticamente distintos, os quais
foram avaliados quanto ao seu potencial patogénico,
tecnolégico e probidtico. O potencial patogénico foi
investigado através da avaliacdo da atividade hemolitica
e da resisténcia a antibidticos. O potencial tecnolégico
incluiu testes de atividade proteolitica, lipolitica e gela-
tinolitica, capacidade de acidificagdo do leite e multi-
plicacdo em diferentes temperaturas e concentracdes
salinas. Para avaliar o potencial probiodtico, analisou-se
a sobrevivéncia dos isolados a diferentes valores de pH
e a presenca de sais biliares, bem como a atividade anti-
microbiana contra microrganismos patogénicos. Quanto
aos resultados obtidos para a avaliacao do potencial de
patogenicidade, apenas 1% dos isolados demonstrou
atividade beta-hemolitica, e nenhum possui perfis de
resisténcia antimicrobiana considerados preocupantes.

Quanto ao potencial tecnoldgico, 54% dos isolados apre-
sentaram atividade lipolitica, 30% atividade proteoli-
tica e 16% atividade gelatinolitica. Adicionalmente, 91%
demonstraram capacidade de multiplicacdo a 10 °C
e 84% a 4°C, bem como em todas as concentracdes
salinas testadas. Todos os isolados em estudo revela-
ram ainda a capacidade de acidificar o leite de ovelha.
Relativamente ao potencial probidtico, 93% dos isolados
conseguiram multiplicar-se na presencga de sais biliares
e 45% sobreviveram a pH 2. No que diz respeito a ativi-
dade antimicrobiana, 63% inibiram Listeria monocyto-
genes, 59% Enterococcus faecalis, 39% Bacillus cereus,
24% Escherichia coli e 23% Pseudomonas fluorescens.
Em resumo, podemos concluir que a colecdo microbiana
em estudo apresenta elevado potencial para aplicagao
na industria alimentar, tanto como culturas starter ou
non-starter na producdo de queijos ou como potenciais
probidticos; particularmente os isolados com atividade
antimicrobiana e resisténcia a condi¢des que simulam
o tracto gastrointestinal. Estes resultados sublinham
ainda a riqueza e o valor biotecnoldgico da microbiota
presente nos queijos tradicionais portugueses.

Este estudo for financiado pela Fundagdo para a Ciéncia
e Tecnologia através das seguintes bolsas/projetos: PTDC/
OCEETA/1785/2020, UIDB/00276/2020, LA/P/0059/2020-
AL4ANIMALS, (UIDB/04462/2020 e UIDP/04462/2020), assim
como LS4FUTURE laboratério associado (LA/P/0087/2020,
DOI:10.54499/LA/P/0087/2020). S Serrano detém uma bolsa
de Doutoramento (UI/BD/153073/2022).
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Meat products may increase the risk of colon cancer
due to the presence of nitrosated compounds associ-
ated with nitrite use. Owing to the potential toxicity of
this additive, its use is restricted in the European Union,
with a maximum allowable level of 150 mg/kg in cured
products. Denmark operates under an exception regime,
setting a stricter limit of 60 mg/kg. Current EU regula-
tions also point toward reducing nitrite levels, although
not as drastically as the Danish exception. The aim of
this study was to evaluate the sensory impact of reduc-
ing nitrite levels to the Danish limit. The effect of using
60 mg/kg of nitrite was assessed in comparison with the
maximum legally permitted level of 150 mg/kg and with
a negative control containing no added nitrite. This trial
used a mixture of L. monocytogenes strains (one ATCC
strain and three wild strains isolated from dry-cured
meat products or their processing environment). The
bacterial inoculum was adjusted to achieve an inocula-
tion level of approximately 10* CFU/g in the sausage mix.
Three independent chourico batches were prepared.
The sausages were composed of 80% lean pork and
20% pork fat, which was artificially contaminated in the
laboratory with L. monocytogenes. Other ingredients
included red wine from the region (11% alcohol, pH 3.8)
(7.5%), water (2.5%), dried garlic (0.5%), and salt (1.5%).
Nitrite levels were adjusted to 60 mg/kg and 150 mg/
kg using a curing salt containing 5% nitrite (Nitros 5N,
Formulab, Portugal). Once control without nitrite was
also prepared. The sausages were stuffed into natural

pork casings and smoked using beech wood chips. They
were dried for 30 days at 15°C and 85% relative humidity.
Samples were collected for analysis one day after mixing,
after smoking, and on days 7, 15, and 21 of drying.
Enumeration of L. monocytogenes was performed using
CHROMagar™ Listeria. Statistically significant differences
were observed at the smoking stage (p = 0.033) between
the products prepared with 0 mg/kg of nitrite and those
with 150 mg/kg, with the latter showing a lower Listeria
monocytogenes count (3.69 + 0.21 Log CFU/g). The
sausages containing 60 mg/kg of nitrite were not statis-
tically different from either of the other two formula-
tions. Regarding the drying times at days 7, 14, and 21,
no significant differences were observed between the
samples (p > 0.05). At the mixing stage, a decreasing
trend in L. monocytogenes counts was noted as nitrite
concentration increased, although this was not statisti-
cally significant (p =0.057). Although nitrite is considered
a key additive for the control of Listeria monocytogenes,
the results of the present study do not fully support this
assumption. While a slight advantage was observed in
the early stages of processing with the use of nitrite, this
effect diminished as the product underwent drying.

The authors acknowledge funding from the project AL4A-
PROJ-LT1.3 Safety and acceptability assessment of Green
label cured meat products and UIDB/00772 financed by the
Portuguese Foundation for Science and Technology (FCT).
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O chourico é um produto cdrneo tradicionalmente
fumado através do processo de fumagem direta ficando
deste modo contaminado com hidrocarbonetos aroma-
ticos policiclicos (HAPs) do fumo. A presenca de HAPs
em produtos alimentares é considerada um risco para
a saude humana devido ao seu efeito carcinogénico. A
concentragado maxima ed HAPs nos produtos alimenta-
res estd regulamentada, sendo imperativo a sua moni-
torizacdo. Como forma de minimizar a presenca de HAPs
em produtos carneos fumados podem ser utilizadas
estratégias vdrias para reduzir o risco associado ao seu
consumo e visando o cumprimento dos requisitos legais.
Este trabalho teve como objetivo avaliar, em chourico
de carne, o efeito do tipo de tripa (natural de porco
ou de colagénio), e da utilizacdo de vinho na marinada
da carne (dgua ou vinho) no teor de HAPs avaliados no
invélucro e no interior dos chouricos fumados. Entre os
varios HAPs analisados deu-se destaque aos 4HAPs prin-
cipais (BaP, (benzo(a)pireno; CHR, criseno; BaA benz(a)
antraceno; e BbFA benzo(b)fluoranteno) como é reque-
rido pelo Regulamento (CE) N.2 835/2011 da Comissdo
Europeia. Na preparacao do chourico, a carne e gordura
de porco depois de picada foi misturada com os restan-
tes ingredientes e aditivos: sal (1,5%); 7,5% de agua ou
vinho tinto; nitrito de sédio (E250) 150 mg/kg; nitrato de
potassio (E252) 150 mg/kg. Apds repouso da massa por
2 dias a 4+2°C foram enchidos em tripa natural de porco
ou invélucro de colagénio. A fumagem indireta a frio foi
realizada numa cadmara com gerador elétrico de fumo a
partir de 2 kg de aparas de madeira de faia durante 2 h.
A secagem dos chourigos ocorreu durante 15 dias a 15
°C e a 85% HR. Apds a extragdao dos HAPS foi utilizado na

detecdao um HPLC — Shimadzu Nexera UPLC, com dete-
tor PDA UV-Vil SPD-M20A e de fluorescéncia RF-20AXS e
com coluna Mediterranea Sea 18 UPLC 1,8 um 10x0,21
cm. Os valores dos HAPs foram expressos em ug/kg de
amostra. A comparagdo entre as médias foi efetuada
com o teste Tukey Honest Significant Difference test
(HSD), nivel de significancia p < 0,05, com o programa
Statistica v.12.0 (StatSoft Inc.). Pode observar-se que
grande parte dos HAPs ficaram retidos no invélucro do
produto apresentando, valores totais de HAPs, cerca de
10 vezes superiores aos observados no interior do chou-
rico. O teor em BaP e dos 4HAPs foi superior na tripa
natural (2,3 e 85,6 pg/kg, respetivamente) comparativa-
mente a de colagénio (1,1 e 49,4 ug/kg, respetivamente.
Observou-se igualmente que o tipo de invdlucro (natural
ou colagénio) condicionou os teores de HAPs observa-
dos no interior do chourico, verificando-se valores signi-
ficativamente inferiores de BaP e dos 4 HAPs quando o
involucro utilizado foi de colagénio (0,05 e 1,51 pg/kg,
respetivamente) comparativamente aos chouricos feitos
com tripa natural (0,19 e 9,4 ug/kg, respetivamente). O
tipo de marinada (4gua ou vinho) influenciou o teor de
alguns HAPs verificando-se um teor maior na marinada
de vinho particularmente na soma dos 4HAPs.

Este trabalho foi financiado pelo projeto de 1&D&I “oneHcan-
cer — One health approach in animal cancer”, n.2 da opera-
¢do: NORTE-01-0145-FEDER-000078, pelo
Fundo Europeu de Desenvolvimento Regional (FEDER) atra-

cofinanciado

vés do NORTE 2020 (Programa Operacional Regional do Norte
2014/2020).
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In 2015, the World Health Organization released a report
by the International Agency for Research on Cancer
(IARC) associating meat products with an increased
risk of colon cancer due to the presence of N-nitroso
compounds. Because of the potential toxicity of these
additives, their use in the EU is limited, prompting the
search for natural alternatives. Mushrooms are among
the organisms known to exhibit antimicrobial activity,
mainly associated with active phenolic compounds. The
aim of this study was to evaluate the antimicrobial poten-
tial of powdered dried Lentinula edodes (shiitake) against
Listeria monocytogenes in traditional Portuguese dry-
fermented sausage (chourico). This trial used a mixture
of L. monocytogenes strains (one ATCC strain and three
wild strains isolated from dry-cured meat products or
their processing environment). The bacterial inoculum
was adjusted to achieve an inoculation level of approxi-
mately 10* CFU/g in the sausage mix. Three independ-
ent chourigo batches were prepared. The sausages were
composed of 80% lean pork and 20% pork fat, which was
artificially contaminated in the laboratory with L. mono-
cytogenes. Other ingredients included red wine from the
region (11% alcohol, pH 3.8) (7.5%), water (2.5%), dried
garlic (0.5%), and salt (1.5%). Nitrite was adjusted to 60
mg/kg using a curing salt containing 5% nitrite (Nitros 5N,
Formulab, Portugal). The sausages were supplemented
with three levels of L. edodes powder (negative control,
1.25%, 2.5%, and 5%). The sausages were stuffed into
natural pork casings and smoked using beech wood
chips. They were dried for 30 days at 15°C and 85% rela-
tive humidity. Samples were collected for analysis one

day after mixing, after smoking, and on days 7, 15, and
21 of drying. Enumeration of L. monocytogenes was
performed using CHROMagar™ Listeria. Statistically
significant differences were observed at the mixing stage
(p =0.016) and on day 7 of drying (p = 0.026), with lower
L. monocytogenes counts in samples containing higher
concentrations of L. edodes powder. Although the differ-
ences after smoking were not statistically significant (p =
0.067), a trend toward lower L. monocytogenes counts
was observed in the sausages containing mushroom
powder. Overall, both the control and the mushroom-
treated sausages showed a reduction of approximately
1.5 Log CFU/g by the end of the processing period. In most
cases, the addition of any amount of L. edodes powder
resulted in lower L. monocytogenes counts compared
to the control. This study confirms the potential use of
L. edodes extracts to control pathogenic microorgan-
isms, offering promising prospects for replacing nitrites
and/or nitrates in the production of fermented sausages.
However, further research is needed to optimize these
formulations, particularly to address potential organo-
leptic challenges that may affect consumer acceptance.

This work was funded by the Fungi4Health project —
Valorization of agro-industrial residues through mushroom
production and the development of functional foods and
value-added products. This project is part of the Incentive
System for Research and Technological Development (Sl
I&DT). The authors acknowledge funding from the projects
UIDB/00772 financed by the Portuguese Foundation for
Science and Technology (FCT).
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Labeling serves as the primary communication chan-
nel between manufacturers and consumers. The rules
governing this tool are clearly defined within the EU
regulatory framework (Regulation (EU) No 1169/2011).
Consumers are granted access to information regarding
the ingredients used in production as well as the nutri-
tional composition. Meat products have been increas-
ingly regarded as potentially unhealthy due to the pres-
ence of certain chemical additives, such as nitrite, along
with high salt and saturated fat content. Therefore, under-
standing the product offerings available to consumers is
crucial in assessing such risks. This study aimed to survey
the range of chourico products available through online
commerce in Portugal. It specifically sought to assess
aspects that have raised consumer concern, such as
the presence of potentially unhealthy additives, and to
determine whether there is a clear relationship between
product price and protein content. In March 2024, data
were collected from the labels of pork chourico prod-
ucts sold by six major online retailers in the Portuguese
market. A total of 108 product labels were analyzed, and
information regarding price, ingredients, additives, and
nutritional composition was recorded. The 108 chourico
labels analyzed revealed a typical profile: meat and salt,
spices for aroma and color, and fat to provide charac-
teristic texture and flavor. The use of chemical additives
was widespread. Sodium nitrite (E250) was the most
frequently used preservative. While its presence was
expected on all labels, it was only explicitly mentioned in
95.4% of the products, with 4.6% omitting this informa-
tion. Phosphates were also commonly used, particularly

fct

diphosphates (E450) and triphosphates (E451). The
most frequently used acidity regulators were sodium
ascorbate (E301) and sodium erythorbate (E316), each
appearing on 44% of labels. In addition to additive analy-
sis, the nutritional composition of the chourico was also
examined. Energy values ranged from 189 to 683 kcal
per 100 g; fat content varied between 12.5 g and 72.8 g;
protein content ranged from 7 g to 33.2 g per 100 g. Salt
content averaged 3.36 g, with values ranging from 1.4 g
to 4.9 g per 100 g. A significant correlation (r = 0.38; p
< 0.001) was found between protein content and price,
suggesting that higher protein levels—achieved through
the use of more lean meat—result in higher product
prices. The results did not support a substitution of
protein with fat (r =-0.18; ns) or carbohydrates (r =-0.02;
ns), as these correlations, though directionally consist-
ent, were not statistically significant and had very low
absolute values. Chourico is a product with considerable
variability in terms of nutritional composition. The vast
majority of products available on the market contain the
most common additives for this type of food—namely
nitrites and phosphates. In some higher-priced products,
phosphates are not used, although nitrites and, in some
cases, nitrates are still present. The offer of green-label
products is residual.

The authors acknowledge funding from the project AL4A-
PROJ-LT1.3 Safety and acceptability assessment of Green
label cured meat products and UIDB/00772 financed by the
Portuguese Foundation for Science and Technology (FCT).
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The autochthonous Churra Algarvia sheep, presently
have about 2800 registered females. The effective had
been declining either because sheep production aban-
don, or because its replacement by other breeds. In
an effort to contribute to the increase in the produc-
tion animals, a novel meat product was developed. In
Portugal, traditional dry-cured/fermented sausages
are made mainly from pork. There are few exceptions
using beef and experimental products made from sheep
or goat. The development of a new dry-cured sausage
made from lamb meat from Churra Algarvia sheep,
could be an alternative solution, as a way of product
diversification, and a potential way to increasing the
population of these sheep. To evaluate the evolution of
microbiota with technological interest, Lactic Acid bacte-
ria (LAB), Coagulase Negative Staphylococcus (CNS) and
hygiene indicators in a cured sausage made from Churra
Algarvia sheep. The meat product was prepared in the
Food Department of University of Algarve. Formulation
included Churra Algarvia lamb meat (75 %), Alentejano
pig fat (25%), red wine (7.5%), water (2.5%), pepper paste
(2%), garlic paste (1%), salt (1%), commercial curing salt
(0.3%) (Nitros 5/N, Formulab). Two formulations were
prepared: F1- with thyme (0,16%) and F2- with fennel
(0,16%). The mixture was stuffed into 45-50 mm casings
and smoked for 3 h at 30-40 2C and dried at 52C to 152C
and HR from 90% to 70%. Samples were withdrawn at
mixture, 14 and 28 days of drying. LAB, SCN and coli-
forms were counted in MRS, MSA and Chromocult Agar,
respectively, basically in accordance with ISO meth-
ods. The experiment was conducted with 3 independ-
ent batches prepared in different days. The LAB counts
were similar (p = 0.275) in both formulations used, at

all analyzed time points: in the mixture: 4.74 log CFU/g
(95% CI - 3.91-5.57), after 14 days of drying: 7.45 log
CFU/g (95% ClI - 6.24-8.28), and in the finished product
(28 days of drying): 7.65 log CFU/g (95% Cl - 6.82-8.48).
As expected, when comparing the time points, signifi-
cant differences were observed (p < 0.001) between
the mixture and the other two time points. For the CNS
count, no differences were observed (p > 0.05) either
between the sausages prepared with thyme or fennel,
or over time. The counts ranged between 3.28 log CFU/g
(95% ClI - 2.52-4.04) and 3.77 log CFU/g (95% CI - 3.01-
5.53). The coliform count was similar between the two
formulations. Over time, the reduction of these micro-
organisms resulted in a significant difference between
14 days (2.42; 95% Cl 1.74-3.11) and 28 days of drying,
at which point the count was below the detection limit.
The behavior of the microbiota with technological inter-
est in this innovative sausage was characteristic of natu-
rally fermented sausages, with an increase in LAB to
values around 8 log CFU/g. The lack of increase in CNS
is common, particularly in smoked sausages, since these
are preferably aerobic microorganisms that may have
greater difficulty multiplying due to the antimicrobial
action of smoke. Reduction in gram-negative bacteria
resulted in non-detectable counts of coliform bacteria.

MED (https://doi.org/10.54499/UIDB/05183/2020; https://
doi.org/10.54499/UIDP/05183/2020) & CHANGE (https://
doi.org/10.54499/LA/P/0121/2020);  CITUR  (https://doi.
org/10.54499/UIDP/04470/2020); UIDB/00772. This work
received financial support from RRP (Recovery and Resilience
Plan) through Project PRR-C05-i03-1-000237.
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O nitrito é utilizado como um conservante alimentar na
producdo de produtos carneos, incluindo os afiambra-
dos. Desempenha um papel muito importante nas tipi-
cas caracteristicas sensoriais, como o sabor, a cor rosada,
assim como na protecdo contra a oxidacdo lipidica
destes produtos e ainda na prevengao de crescimento
de algumas bactérias como é o caso do Clostridium
Botulinum. No entanto, a sua utilizagdo tem vindo a ser
alvo de crescente preocupacdo devido a possibilidade
de formacdo de nitrosaminas, compostos potencial-
mente carcinogénicos que podem resultar da reacdo do
nitrito com as aminas presentes na carne. A exposi¢cao
prolongada a estes compostos tem sido associada a um
aumento do risco de desenvolvimento de certos tipos de
cancro, nomeadamente o colorretal. Como alternativa,
uma das possibilidades consiste em reduzir ou elimi-
nar a utilizagdo de nitrito, promovendo a aceitagao por
parte do consumidor da coloracdo acinzentada natural
dos afiambrados sem este aditivo. O nosso trabalho tem
como objetivo avaliar a disponibilidade do consumidor
para consumir afiambrados com cor atipica por ausén-
cia de nitrito, tendo em consideragdo um potencial de
risco para a saude menor. O estudo envolveu a prepara-
cdo de um filete afiambrado com e sem nitrito de sédio
(100 mg/kg). Os afiambrados foram fotografados em
condi¢des padronizadas, de modo a serem utilizados
nos grupos focais. Elaboraram-se questdes a 8 grupos

focais, cada grupo a ter entre 8 e 13 pessoas, com idades
compreendidas entre os 19 e 0s 65 anos, onde 67% eram
do sexo feminino. Os resultados demonstraram que a
maioria dos consumidores prefere o afiambrado com
coloragcao rosada, por ser mais familiar e visualmente
associado ao produto habitual, enquanto o tom acinzen-
tado foi muitas vezes interpretado como indicativo de
carne de peru ou um produto deteriorado. No entanto,
apods serem informados de que a coloragao rosada resul-
tava da presenca de um aditivo com potenciais riscos
para a saude, avaliou-se a disponibilidade para consumir
o produto sem nitrito. Verificou-se uma maior aceitacdo
por parte dos consumidores mais velhos, possivelmente
por estarem mais sensibilizados e preocupados para as
questdes relacionadas com a saude. Face aos resultados
obtidos neste estudo podemos apontar no sentido de se
fazerem campanhas de informagao que esclarecam os
consumidores sobre a seguranca e qualidade dos afiam-
brados sem nitrito, promovendo assim a sua aceitacdo.

Este trabalho foi financiado por fundos nacionais através da
Fundacdo para a Ciéncia e Tecnologia (FCT), no ambito do
projeto 2023.04379.BDANA. Este trabalho estd enquadrado
no projeto AL4A-PROJ-LT1.3 Safety and acceptability assess-
ment of Green label cured meat products e UIDB/00772 finan-
ciado pela Fundagdo para a Ciéncia e Tecnologia (FCT).
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The use of protective cultures in the production of
fermented sausages is an age-old practice. More
recently, it has been recognized that several bacteria
involved in fermentation may contribute positively to
the consumer's gut microbiota. Lactobacillus plantarum
is a well-known species for its ability to survive in the
gastrointestinal tract and its multiple potential health
benefits, particularly its antimicrobial activity against
pathogens. Lactic acid bacteria (LAB) are among the most
prominent probiotic microorganisms, and L. plantarum
is widely recognized for its probiotic potential. This
study aimed to assess several properties of a selected
L. plantarum strain—namely its antimicrobial activity,
acid and bile resistance, and adhesion capacity—and
to evaluate the sensory effects of its addition (in free,
encapsulated, and microencapsulated forms) in the
production of chourico, a traditional Portuguese dry-
cured pork sausage. A suspension of L. plantarum was
combined with a 3% sodium alginate solution (1:5 ratio)
to produce microcapsules containing approximately
9 log CFU/g. Extrusion was carried out using a syringe
needle into a 0.5 M CaCl, solution. Microencapsulation
via emulsion was performed by mixing one part of the
alginate-culture solution with five parts of corn oil under
agitation (800 rpm) to form a stable water-in-oil emulsion.
Four sausage formulations were prepared using minced
pork and fat, red wine (5%), salt (1.3%), garlic (0.2%),
and sodium nitrite (100 mg/kg). L. plantarum (free,
encapsulated, or microencapsulated) was added to
achieve approximately 6 log CFU/g. A non-inoculated
control was also prepared. Sausages were smoked
and dried at 159C and 85% relative humidity for four
weeks. LAB counts were performed on days 2, 10, and
30 of drying. Ten trained panelists conducted sensory
evaluation using quantitative descriptive analysis. The
addition of L. plantarum did not result in significant
differencesin most sensory attributes. However, sausages

with free bacteria displayed a slightly more pronounced
fermented aroma and acidic taste. Sausages prepared
with encapsulated and microencapsulated L. plantarum
exhibited sensory characteristics similar to those of the
control. At two days of drying, LAB counts were around 8
log CFU/g in inoculated sausages, while non-inoculated
samples were below the detection limit. By the end of
drying, LAB counts in all inoculated treatments ranged
between 8 and 9 log CFU/g. This study demonstrated
the feasibility of incorporating a probiotic L. plantarum
strain into dry-cured chourico, without compromising
the sensory quality of the product. These results support
the potential development of functional fermented meat
products enriched with probiotics.

The authors received funding from the projects
UIDB/00772/2020 and LA/P/0059/2020, funded by the
Portuguese Foundation for Science and Technology (FCT).
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A presenca de parasitas em produtos da pesca repre-
senta um risco para a saude publica e seguranca dos
alimentos ao longo da cadeia de producgdo. Entre os
principais agentes zoonéticos associados ao consumo de
peixes, destaca-se o parasita Anisakis spp., responsavel
por causar anisaquiose em humanos. O presente estudo
teve como objetivo investigar a presenga de larvas de
parasitas do género Anisakis em cavalas (Scomber colias)
capturadas na Costa Portuguesa. A amostra foi consti-
tuida por 50 exemplares, nos quais foi realizada a dete-
¢do e identificacdo das larvas até ao género utilizando o
método de analise microscépica, associado a utilizacao
de chaves morfoldgicas de diagndstico. Inicialmente, a
detecdo foi realizada por dissecacdo e observacgdo visual,
com posterior realizacdo de uma segunda inspe¢dao em
sala escura, com recurso de luz ultravioleta (UV). A
prevaléncia geral foi de 96% (48/50), com predominan-
cia de infecdo visceral (99%, 769/777), e 1% (8/777) na
musculatura. Todas as larvas foram classificadas morfo-
logicamente como pertencentes ao Tipo I. A andlise esta-
tistica revelou correlagdo moderada entre o peso dos

individuos e o nivel de infecdo parasitaria (r = 0,425; p =
0,002), e correlagdo fraca com o comprimento (r = 0,350;
p =0,012). Os resultados demostraram que o método de
detecdo das larvas com lanterna UV foi capaz de dete-
tar 33,84% mais larvas do que apenas com a inspec¢do
visual. O método com lanterna UV, mesmo na sua forma
modificada e de baixo custo, mostrou-se eficaz e aplica-
vel em contextos operacionais com recursos limitados.
Os resultados obtidos reforcam a necessidade da imple-
mentacao de estratégias para mitigacdo do potencial
risco de infecdo por Anisakis spp. Além disso, destaca-se
a importancia de acdes integradas que envolvam vigi-
lancia epidemioldgica e sensibilizacdo dos operadores
da cadeia alimentar, com especial dedica¢cdo ao setor
da restauracdo e o consumidor através de divulgacdo de
informacdo sobre seguranca dos alimentos.

Este trabalho foi financiado por fundos nacionais FCT —
Fundacdo para a Ciéncia e Tecnologia, I.P., Projetos CIISA -
UIDB/00276/2020 e Al4AnimalS - LA/P/0059/2020.
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A alimentacdo escolar é um pilar essencial para o desen-
volvimento fisico e cognitivo das criangas. Neste contexto,
a percecao dos pais sobre a qualidade e seguranca dos
géneros alimenticios servidos nas cantinas escolares
revela-se crucial para a promoc¢do da saude infantil.
Este estudo teve como objetivos: 1) avaliar o nivel de
confianca dos pais nas praticas de higiene e seguranga
alimentar das cantinas, 2) analisar as suas preocupa-
¢Oes e sugestdoes de melhoria e 3) compreender o grau
de envolvimento parental nos processos de monitoriza-
¢do. A investigacdo baseou-se num inquérito online com
32 questdes, realizado a encarregados de educagao de
alunos de 13 escolas publicas do 1.2 ciclo do concelho
de Almada. Os resultados preliminares indicam que os
aspetos que os educandos mais valorizam na refeicao
escolar sdo o convivio com os colegas, o sabor agrada-
vel e o atendimento e simpatia das funcionarias. As prin-
cipais preocupacées dos pais em relacdo a alimentacdo
escolar focam-se na qualidade, higiene e seguranca dos
alimentos, bem como no valor nutricional das refeicoes.
Embora existam estratégias escolares para incentivar

fct

o consumo de alimentos saudaveis, como atividades
educativas e receitas mais atrativas, 27% dos pais afir-
mam nao reconhecer qualquer iniciativa implementada.
A literatura evidencia que a confianca dos pais é forte-
mente influenciada pela perce¢do de higiene, quali-
dade e comunica¢do com a escola. A aplicacdo de boas
praticas de higiene e a formagdo dos manipuladores
sdo essenciais para garantir a seguranca dos alimentos,
sobretudo quando estes sdo transportados de cozinhas
centrais. Além disso, a apresentagdo visual dos pratos
e a sua diversidade sdo elementos fundamentais para
aumentar a aceitagdo dos alimentos sauddveis pelas
criangas. O envolvimento ativo dos pais, nomeadamente
na partilha de informacdes sobre alergias, e das prdprias
criangas nas escolhas alimentares, pode reforcar a segu-
ranca e adesdo as refeicdes escolares. Conclui-se que,
para garantir refei¢Ges seguras e de qualidade, é indis-
pensavel fortalecer a colaboracdo entre escolas, fami-
lias e entidades responsaveis, promovendo uma cultura
de transparéncia, envolvimento e educagdo alimentar
continua.
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A batata (Solanum tuberosum L.) é a quarta cultura
alimentar mais importante em todo o mundo, sendo
considerada um alimento basico. Como tal, conside-
rando a importancia da seguranca alimentar e nutricio-
nal, e a relevancia da batata em Portugal, procedeu-se
a um ensaio experimental em vaso com o objetivo de
avaliar o impacto do cultivo de trés cultivares de S. tube-
rosum L. (Agria, Désirée e Red Lady) em solos contami-
nados na acumula¢do de metais toxicos nos tubérculos.
Os substratos foram formulados considerando solos
recolhidos na regido de Grandola (Beja, Portugal), na
zona da mina da Caveira. Os teores de Ca, K, S, Fe, Cu, Pb
e As foram analisados nos diferentes substratos (antes
e ap0s colheita) e nos tubérculos (75 dias apds planta-
¢do), por espectofotometria de fluorescéncia de raios-X.
Os dados revelaram que o substrato de cultivo influen-
ciou a mobilizacdo e acumulacdo dos elementos mine-
rais nos tubérculos, sendo a eficiéncia de mobilizacdo
mineral dependente tanto da cultivar como do substrato

de cultivo. O nimero de tubérculos por planta foi maior
nos substratos contento solo contaminado do que no
substrato controlo. A concentragao de Cu nos tubérculos
apresentou valores superiores (entre 17,3 e 32 mg/kg
de peso seco) aos obtidos para o Pb e para o As. A culti-
var Désirée acumulou mais Pb nos tubérculos do que as
cultivares Agria e Red Lady. No entanto, a cultivar Agria
acumulou menos As e Pb comparativamente as restan-
tes cultivares estudadas.

Concluiu-se que o cultivo de batata em solos contamina-
dos pode apresentar riscos para a saude humana devido
a acumulacdo de Cu, As e Pb na parte edivel da planta
(tubérculos), sendo essencial selecionar cultivares mais
adequadas e com menor eficiéncia de mobilizacdo de
metais pesados, como a cultivar Agria.

O trabalho foi financiado pelo centro de R & D Unit GEOBIOTEC -
UID/04035: GeoBioCiéncias, GeoTecnologias e GeoEngenharias.
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Buckwheat is a pseudocereal that has recently gained
popularity due to its nutritional value and being natu-
rally gluten-free. However, it may be unintention-
ally contaminated with tropane alkaloids (TAs), toxic
compounds naturally produced by plants such as Datura,
which can be harvested alongside buckwheat due to
seed size similarities. TAs like atropine and scopolamine
can pose health risks when consumed in significant
amounts, particularly affecting the cardiovascular and
nervous systems. To develop and validate a sensitive and
reliable analytical method for the determination of four
tropane alkaloids (atropine, scopolamine, anisodamine,
and homatropine) in buckwheat and buckwheat-based
food products, aiming to support food safety monitor-
ing and compliance with EU regulations. An analyti-
cal method based on Ultra-High Performance Liquid
Chromatography coupled with Time-of-Flight Mass
Spectrometry (UHPLC-TOF-MS) was developed, using
a QUEChERS-based sample preparation. The method
was validated following the European Commission
Recommendation 2015/976, evaluating linearity, sensi-
tivity, accuracy, repeatability, and inter-day precision.
The method showed good linearity, limits of quantifica-
tion (LOQs) between 0.625 and 1.25 ug/kg, recoveries
ranging from 74 to 113%, and satisfactory precision (RSD,
< 15%; RSD, < 19%). These performance criteria comply
with EU requirements and allow detection of TAs below

the maximum permitted levels. Thirteen commercial
samples were analyzed: atropine was detected in one
sample (2.13 pg/kg) and homatropine in two (1.92 and
0.98 pg/kg), all below EU regulatory limits. Scopolamine
and anisodamine were not detected above the method’s
detection limits. The developed UHPLC-TOF-MS method
proved to be robust, sensitive, and suitable for moni-
toring tropane alkaloids in buckwheat products, offer-
ing a valuable tool for ensuring food safety. The results
confirm that buckwheat-based products available on the
Portuguese market are safe concerning TAs. The meth-
odology may also be extended to other pseudocereals,
such as quinoa and amaranth, whose consumption is
increasing and may also be at risk of TA contamination.

This work was financially supported by the research proj-
ect VallCET (PRIMA/0001/2020)—Valorise foods and
Improve Competitiveness through Emerging Technologies
applied to food by products within the circular econ-
omy framework (section 2 PRIMA project) funded in
Portugal by Foundation for Science and Technology (FCT)
(DOI:10.54499/PRIMA/0001/2020). The work was supported
by UIDB/00211/2020 with funding from FCT/MCTES
through national funds. ARSM would like to thank to FCT
for her fellowship (2023.04705.BDANA; DOI: https://doi.
org/10.54499/2023.04705.BDANA).
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Este estudo foca-se na analise do bem-estar animal na
producdo intensiva de frangos de carne, com énfase na
implementacdo de boas praticas e nas suas consequén-
cias a nivel ambiental, econdmico e social. Através de
uma revisdo bibliografica e da recolha de dados rele-
vantes, procura-se compreender de que forma a ado¢ao
de praticas sustentaveis e centradas no bem-estar
pode melhorar as condi¢des de vida das aves, reduzir o
impacto ambiental da producdo e aumentar a aceitacao
dos produtos por parte dos consumidores. A produgdo
de frangos de carne tem vindo a crescer de forma signi-
ficativa, sendo atualmente uma das principais fontes de
proteina animal a nivel global. Este crescimento esta
fortemente associado a sistemas intensivos de produ-
¢do, que visam maximizar a eficiéncia e reduzir custos.
No entanto, estes sistemas levantam sérias preocupa-
¢0es no que respeita ao bem-estar dos animais, uma
vez que condi¢bes como a elevada densidade populacio-
nal, ventilacdo inadequada ou falta de enriquecimento
ambiental afetam negativamente a salude e o comporta-
mento das aves. O estudo realc¢a que a aplicacao de boas
praticas- como o controlo da ventilagdo e da temperatura,
o0 maneio adequado da cama, a alimentagao equilibrada,
0 acesso continuo a agua limpa, a gestdao da densidade
de animais, a implementacdo de programas de biosse-
guranga e vacinacao, e o respeito pelos ciclos naturais

de luz- tem impactos positivos evidentes. Estas medidas
promovem o bem-estar fisico e psicoldgico dos frangos,
reduzem a mortalidade, minimizam o uso de medica-
mentos e contribuem para uma carne de melhor quali-
dade. Em paralelo, a integracdo de solugdes ambiental-
mente sustentaveis, como a compostagem dos dejetos,
a producdo de biogas, a utilizacdo de sistemas fotovol-
taicos e a reutilizacdo da agua, reduz a pegada ecoldgica
da producdo avicola. Estas praticas ndo sé beneficiam o
ambiente, como também conferem maior resiliéncia e
eficiéncia ao sistema produtivo. Apesar de implicarem
um investimento inicial, os beneficios a média e longo
prazo, tanto termos econdmicos como reputacionais, sao
consideraveis. A procura por produtos éticos e sustenta-
veis esta a crescer, e os consumidores demonstram cada
vez maior preocupagdo com o modo como 0s animais
sdo criados. Conclui-se que a promog¢do do bem-estar
animal na produgdo de frangos de carne ndo deve ser
vista como um obstaculo, mas sim como uma oportuni-
dade para modernizar o setor, torna-lo mais responsavel
e adaptado as exigéncias atuais da sociedade. A imple-
mentacdo de boas praticas é essencial para garantir um
sistema alimentar mais ético, eficiente e sustentavel,
contribuindo para o equilibrio entre a produtividade e o
respeito pelos animais.
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Photoselective nets areincreasingly usedin fruit orchards
to modulate light exposure and microclimatic condi-
tions, with potential impacts on plant metabolism and
fruit quality. This study aimed to evaluate the influence
of five distinct net types (Grey, IRIDIUM Yellow, IRIDIUM
Red, Black, and Krystal) on the phenolic composition of
Gala Redlum apples, focusing on peels, seeds, and pulp.
A validated UHPLC-ToF-MS method was applied to iden-
tify and quantify 51 phenolic compounds across these
matrices. The results demonstrated a general reduction
in total phenolic content in apple peels from net-covered
orchards compared to the control. However, specific
classes of compounds responded differently: flavanon-
ols were absent in control fruit but detected under four
of the five nets; flavanones and flavones were notably
enhanced, particularly under yellow and white nets. In
the seeds, although overall differences were subtle, the
contents of flavones, flavanones, and flavonols were
generally higher under net coverage. The pulp showed
fewer changes, except for isoflavones, which were
more abundant in net-treated samples. Quercetin and

phloridzin were the dominant phenolics in peels and
seeds, respectively, regardless of treatment. Despite the
nuanced variation in compound profiles, no net condi-
tion led to an overall phenolic enrichment compared
to the control. This suggests that reduced light inten-
sity and lower environmental stress under the nets may
limit the natural induction of phenolic biosynthesis, typi-
cally triggered by sun exposure and thermal fluctuations.
These findings highlight the complex interplay between
light management strategies and secondary metabolism
in apple cultivation, offering insights for optimizing fruit
quality through agronomic interventions.

This work was supported by FCT - Fundagdo para a Ciéncia e
Tecnologia, I.P. by project "Exploragao de cultivares regionais
de macd e peraparaobtencdodealimentos clean label e funcio-
nais" and DOl identifier https://doi.org/10.54499/2023.04311.
BDANA.
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Food contamination is a global problem that affects
hundreds of millions of people who consume spoiled or
contaminated food. Consumers are therefore concerned
about the increase in cases of food-borne illnesses
caused by pathogenic microorganisms or toxins, as well
as the use of synthetic preservatives to extend its shelf
life and safety. As a result, there is a growing interest in
sustainable strategies that can improve these problems,
namely natural compounds such as extracts and essen-
tial oils (EOs) from plants and aromatic herbs that have
a broad spectrum of antimicrobial activity and a high
potential for antioxidant activity. The antimicrobial activ-
ity of three different essential oils (Laurel, Rosemary and
Thyme essential oils) was evaluated for pure cultures
of Listeria monocytogenes, Salmonella Typhimurium,
Staphylococcus aureus and Escherichia coli by the mini-
mum inhibitory concentration (MIC) method. In micro-
plates of 96 sterile wells, 100 pL of Mueller Hinton —
DMSO 1% were added. Then, 100 L of each essential
oil was added and successive dilutions were performed.
Subsequently, 20 uL with 5x10° CFU/mL of each micro-
organism standardized by OD600 were inoculated. The
microplates were sealed and incubated at 37°C for 24
hours. Absorbance was read on the day of the test
and after 24 hours of incubation at 600 nm. In general,

thyme essential oil showed the highest antimicrobial
activity. Against Listeria monocytogenes, thyme oil was
shown to have the lowest minimum inhibitory concen-
tration (CMI) of the entire assay (14 mg/mL), while laurel
and rosemary oils had a concentration of 100 mg/mL.
For Salmonella Typhimurium, thyme oil had a MIC of 28
mg/mL. Laurel and rosemary oils showed lower activity
(200 mg/mL). The pattern was similar for Staphylococcus
aureus. For thyme oil, the MIC value was 28 mg/mL,
while laurel and rosemary showed activity at 100 mg/
mL. For Escherichia coli, the MIC value was 28 mg/mL for
thyme, and 100 mg/mL for rosemary. Laurel oil showed
the lowest antimicrobial potential (200 mg/mL). Thyme
essential oil was the most effective against all micro-
organisms, followed by rosemary and, finally, laurel,
whose antimicrobial activity was the weakest, especially
against Gram-negative bacteria. Thus, the results high-
light thyme essential oil as the most promising oil for the
microbiological preservation and safety of food.

This work was supported by the project Wasteless
(HORIZON-CL6-2022-FARM2FORK-01) and by the projects
UIDB/00772/2020 (doi:10.54499/UIDB/00772/2020) and
LA/P/0059/2020 funded by the Portuguese Foundation for
Science and Technology (FCT).
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In Africa, the leaves of the peach tree (Prunus persica)
are traditionally used as a natural remedy to treat vari-
ous human and animal ailments. In particular, they are
used to relieve skin diseases, prevent bleeding and fight
cancer. This plant has many relevant biological activi-
ties, including antioxidant and antimicrobial properties.
The aqueous extracts obtained from peach tree leaves,
grown in Huambo province, Angola, were investigated for
their antimicrobial properties against staphylococci. The
peach leaves were dried at room temperature, ground
and 2 g were used to prepare concentrated aqueous
suspensions. The suspension was boiled for 5 minutes
and resulted in 10-15 mL of extract. After centrifugation,
the supernatant was filtered through a 0.45 um sterile
filter. The extracts were stored at 4 °C. The antibacterial
activity of the extract was evaluated by spot-on tests on
Mueller-Hinton agar, using a collection of 56 staphylo-
cocci. Bacterial suspensions were prepared in solucao
salina estéril (0,85% NaCl). After adjusting their concen-
tration to 108 CFU/mL, the suspensions were inoculated
on the agar medium using the lawn technique, after
which 10 plL of each extract were spotted on the agar
surface. After incubation at 37 °C for 24, 48 and 72 hours,

bacterial inhibition was assessed visually and classified as
absent, weak, intermediate and strong. Staphylococcus
aureus ATCC 25923 and ampicillin were used as controls
in all assays, and the tests were carried out in triplicate.
Microsoft Excel (Microsoft Corporation, Redmond, WA,
USA) was used for the descriptive analysis. Results from
the three tests allowed to observe a progressive increase
in the antimicrobial capability of the extracts with incu-
bation time. After 24 hours, the percentage of bacterial
inhibition ranged between 94.4% and 100%, at 48 hours
between 96.4% and 100%, and after 72 hours, 100%
inhibition was observed in all tests. At this time-point,
the extract was able to inhibit all isolates, and the inhibi-
tory activity was classified as intermediate towards 1.4%
of the isolates and strong towards 98.6% of the isolates.
The aqueous extracts obtained from peach tree leaves
were able to inhibit the growth of staphylococci, indicat-
ing that they have antimicrobial properties. Results also
indicate a time-dependent inhibitory action, with maxi-
mum efficacy observed after 72 hours of exposure. In
the future, further studies should be performed to fully
clarify the therapeutic potential of aqueous extracts of
peach tree leaves.
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A crescente demanda por alimentos, impulsionada pelo
aumento da populacdo, exige a busca por fontes protei-
cas alternativas e sustentaveis. Assim, torna-se essen-
cial encontrar substitutos vidveis para o bagaco de soja,
garantindo a seguranca alimentar e reduzindo impac-
tos ambientais. Este estudo avaliou o efeito da inclusdo
de 15% de Espirulina (Limnospira platensis) extrudida
e suplementada com enzimas na dieta de frangos de
carne, focando na qualidade nutricional e estabilidade
oxidativa da carne. O ensaio teve a duragao de 35 dias e
envolveu 120 frangos machos com 1 dia de idade, distri-
buidos em quatro grupos experimentais, cada um com
10 aves: controlo (CTR) com dieta basal de soja e milho;
15% de Espirulina (SP); 15% de Espirulina extrudida
(SPEX); e 15% de Espirulina extrudida com uma mistura
enzimatica, composta por 0,20% de extrato de pancrea-
tina suina e 0,01% de lisozima (SPEZ). A suplementac¢do
com Espirulina iniciou-se no 212 dia e foi mantida até o
abate, no 352 dia. Foram analisados a oxidacao lipidica,
o poder antioxidante, o perfil lipidico e os pigmentos,
utilizando métodos espectrofotométricos (UV e visivel)
e cromatograficos (GC-FID e HPLC-DAD/FD) em amos-
tras de carne de peito e coxa. A anadlise estatistica foi
realizada com o software SAS e a unidade experimen-
tal foi a gaiola. A carne dos frangos suplementados com

Espirulina apresentou pH semelhante ao grupo controlo
(p=0,166), mas diferengas significativas no parametro
b* da cor (CIELAB) (p<0,001). A adi¢cdo de Espirulina
nao alterou significativamente os niveis de oxidagdo
lipidica (p=0,733). No entanto, a composicdo do perfil
lipidico variou entre os grupos, com um aumento nos
acidos gordos polinsaturados e saturados em relagao ao
controlo (p<0,001), o que melhorou os racios nutricio-
nais (n-6/n-3 e PUFA/SFA) de acidos gordos. Conclui-se
que a inclusdo de Espirulina extrudida, associada a
suplementac¢do enzimatica, mitiga os efeitos negativos
sobre a digestibilidade, promovendo melhor aproveita-
mento nutricional sem prejudicar a qualidade da carne.

Este estudo foi financiado pela Fundacdo para a Ciéncia e a
Tecnologia (FCT, Lisboa, Portugal) através de apoios atribuidos
ao CIISA (UIDB/00276/2020), AL4AnimalS (LA/P/0059/2020)
e LEAF (UIDB/04129/2020). A FCT concedeu ainda
bolsas de doutoramento a M.P.S.(UI/BD/153071/2022) e
A.R.M.(2022.11690.BD), bem como uma bolsa de pds-douto-
ramento a J.M.P. (SFRH/BPD/116816/2016). Apoio financeiro
adicional foi garantido pelo projeto Portugal 2020 (P2020/17/
S1/70114/2019) e pelo contrato de investigagdo de M.M.C.
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Dry-cured sausages are traditional in Mediterranean
countries. In Portugal, these products are highly appreci-
ated and play animportant role in the country’s economy
and food supply. Painho de Porco Preto is a ready-to-eat
meat product traditional to the Alentejo region, char-
acterized by being a mixture of minced meat seasoned
with salt, paprika and garlic. While dry-cured sausages
are usually stable products in which sanitary risks are
reduced, their microbiology is varied and complex and
the rate of spoilage of these products can reduce the
shelf-life and cause substantial financial losses to manu-
facturing companies. Factors such as ripening tech-
nique, use of pork and beef natural casings to stuff meat
batters, bacterial populations of raw meat materials,
the use of spices as formulation ingredients, smoking
period, application of modified atmosphere and the CO,
concentrations, and storage temperature all have signif-
icant influence on the microbiota of this type of meat
products and also on the growth and survival of spoil-
age microorganisms during shelf-life period. Therefore,
the objective of this study was to evaluate how differ-
ent temperatures could influence the quality and safety
of the Painho, throughout its storage time. In order to
achieve that, vacuum packed sliced Painho was used,
with half of the samples being kept at room tempera-
ture (x222C), and the other half stored at 2 °C, 90 % R.H

(relative humidity). The samples were analyzed on day
zero, after 2 months, and then every month, with the
duration of the trial being of 4 months. Physicochemical
parameters, namely pH and water activity (a, ), microbi-
ological (mesophiles, yeasts and molds, lactic acid bacte-
ria, staphylococci, enterobacteria, Salmonella spp., and
Listeria monocytogenes), color, and sensory attributes
were assessed. During storage, microbiological counts
generally decreased at both temperatures. Lightness,
redness and yellowness of slices changed in different
way in the meat and fat, at both temperatures. Changes
in color were also observed in sensory analysis of the dry-
cured sausages, with panelists pointing out off colors in
the samples. pH values decreased in the room tempera-
ture samples, while the a_ increased but remained with
values below 0.90, which is considered a threshold value
to ensure the preservation of these products. Overall,
the samples stored at room temperature, show better
results, with lower values of pH, lower a , less micro-
biological grow and a higher value of sensory overall
perception.

Project 0100_TID4AGRO_4_E, co-financed by the European
Union through the INTERREG VI-A Spain-Portugal Program
(POCTEP) 2021-2027.
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