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Animal and Veterinary Public Health challenges in the Circular 

Economy 

Arjan Stegeman 

Utrecht University 

Solving the climate and environmental problems is crucial to enable future 
generations to live in good health and welfare on our planet and the European 
Green Deal shows that the European Union seriously invests in this challenge. This 
challenge also asks for a drastic change in the way our food is produced. For 
sustainable food production the European agriculture and livestock industry need to 
focus on efficient use and reuse of sources for feed and energy, preferably at a 
regional scale. Goals are to reserve good agricultural grounds for the production of 
plant based human food, produce less waste and greenhouse gasses and increase 
biodiversity. In this so-called circular economy, our farmed animals get new roles, 
they will produce animal sourced food from locally produced roughage, by-products 
from food industries and food waste streams. However, at the moment our 
knowledge to do so in a safe way for both animals and consumers is still limited. 

As a result of the food security policy implemented in Europe after the second world 
war the production of our farm animals has increased tremendously. Compared to 
70 years ago an average dairy cow produces 2.5 times as much milk and a 6-week-
old broiler weighs more than 4 times as much. This tremendous increase in the 
production per animal could only take place by targeted breeding programmes and 
feeding animals on well balanced feeds. The gastrointestinal track of our farmed 
animals is now targeted at these specifically prepared feed made from high quality 
ingredients. For the sake of food safety and animal health, the quality of the feed is 
stringently monitored. 

To change the ingredients of our livestock's feed to locally produced roughage, 
industrial by-products and food wastes and kitchen wastes is accompanied with 
risks, not only for the animals, but also for humans. To quantify these risks and 
establish methods to mitigate them, targeted research is needed. 

Without proper adjustment our livestock will be confronted with metabolic disorders 
and gastrointestinal diseases, that will affect animal welfare. Suboptimal feed will 
result in sub optimal digestion that will lower production, while emissions of gasses 
and manure per kg product will increase. In addition, incidents with serious 
consequences for animals, farmers, and consumers are possible. 

BSE showed us how feeding organic waste contaminated with a pathogen can end in 
a disaster: over two hundred consumers died, and the culling of over 4 million heads 
of cattle had a catastrophic effect on British cattle sector. African Swine fever shows 
us a more recent lesson. Spread of the virus through kitchen waste in backyard 
systems in China, but also in Europe, has helped sustain transmission that has 
resulted in the death of huge numbers of pigs. 

Other viruses, like those causing Foot- and Mouth disease and Classical Swine Fever, 
or Salmonella and antimicrobial resistant bacteria, can end up in our food through 
waste. The same holds for chemical contaminants like dioxins, fugal toxins, 
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hormones and antimicrobials. Once these microorganisms and substances have 
entered the food system, the circular production system will ensure that they will 
stay in the system. 

So far, little attention has been paid to counter these animal and veterinary public 
health problems. The above stresses, however, that that should change. Policies on 
circular economy should seriously address the risks for animal and veterinary public 
health and develop methods to mitigate those risks, for example by adequately 
treating food wastes and good quality control of animal feeds, to guarantee the 
safety of feed and food. 

It is obvious that the negative effects of livestock production on the environment 
and climate need to be reduced, however, we should not close our eyes for the 
possible negative side effects of the transition to circular production. To make 
agriculture really sustainable, proper attention for the health of man, animal and 
environment and their interactions is crucial. 
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Wildlife Diseases and their Threat to Food Safety 

Charalambos Billinis
1,2 

, George Valiakos
1 

1
Laboratory of Microbiology and Parasitology, Faculty of Veterinary Science, University of Thessaly 

2
Faculty of Public and One Health, University of Thessaly

 

 

Most emerging and re-emerging infectious diseases are zoonotic (61% of the 
identified human pathogens) and wildlife constitutes a large and often unknown 
reservoir of these infectious diseases. Approximately 75% of all diseases, including 
zoonoses, which have emerged in the previous years, are of wildlife origin, with a 
complex interface of host-pathogen-environment interaction.  These diseases create 
public health scares, can wipe out food sources and cause economic upheaval 
globally. Many factors influence changes in disease incidence, including economic, 
climatic and microbiological effects as well as trade, increased demand for meat and 
animal products and the urgent need to produce more food for a growing 
population. Changing climate affects disease incidence by alterations in land use or 
altered livestock rearing practices and movement. Global health issues posed by 
transboundary infectious diseases from wildlife are dealing with food safety and 
require a trans-sectoral approach (health, agriculture, environment and trade), as 
suggested by the One Health approach. 
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Beyond social responsibility and sustainability: creation of integrated 
value and its implementation through management systems approach  
 
S. B. Ramantanis  

University of West Attica, Greece 

The responsibility stream had its origins in the mid-to-late 1800s, with industrialists 
like John D. Rockefeller and Dale Carnegie setting a precedent for community 
philanthropy.  The sustainability stream also started early, with air pollution 
regulation in the UK and land conservation in the USA in the 1870s.  As these two 
movements of responsibility and sustainability gathered momentum, they naturally 
began to see their interconnectedness. Labour rights connected with human rights, 
quality connected with health and safety, community connected with supply chain, 
environment connected with productivity, and so on. The introduction of the 10 
principles of the UN Global Compact in 1999 as foundation for any company seeking 
to advance the UN Agenda 2030 for Sustainable Development and the related 
Sustainable Development Goals (SDGs), adopted in 2015, reflected this trend. At a 
more practical level, the ISO 9001 quality standard became the design template for 
ISO 14001 on environmental management and OHSAS 18001 on occupational health 
and safety. Fair Trade certification incorporated economic, social and environmental 
concerns, and even social responsibility evolved into a more holistic concept, now 
encapsulated in the 7 core subjects.  

 

The SDGs are the world’s best attempt to get our hands around these problems and 
to agree on targets for improvement. A simplified systems view on the problems has 
been proposed (Table); the Five Forces of Fragmentation.   
 

 

If these forms of fragmentation in society and nature represent the global systemic 
problems, it stands to reason that actions in the opposite direction must represent 
global systemic solutions. These have been called as the Five Forces of Integration 
(Table). These forces are tackling the root causes of the Five Forces of Fragmentation 
especially our dysfunctional economic system, rather than only treating the 
symptoms. And it does this by creating net-positive impacts across all of our most 
critical forms of non- financial capital (infrastructural, technological, social, ecological 
and human) through innovative solutions (Table), that systemically address each 
problem area.  

What is integrated value really? Following definition has been proposed: integrated 
value is the simultaneous building of multiple ‘non-financial’ capitals (notably 

Forces of Fragmentation Forces of Integration/supported by Innovative solutions 

Disruption Continuity/Resilience economy Secure 

Disconnection Networking/ Exponential economy Smart 

Disparity Equity/ Sharing economy Shared 

Destruction Restoration/Circular economy Sustainable 

Discontent Wholeness/ Well-being economy Satisfying 
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infrastructural, technological, social, ecological and human capital) through 
synergistic innovation across the nexus economy (including the resilience, 
exponential, access, circular and wellbeing economies) that result in net-positive 
effects, thus making our world more secure, smart, shared, sustainable and 
satisfying. 

There are many companies already applying integrated value, to varying degrees. 
Besides these general approaches to integrated value, it can also be applied as a tool 
or method for strategic transformation. This methodology, using a management 
systems approach, called Integrated Value Creation (IVC), is a 7-step process, 
illustrated in Figure 1.  
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Figure 1. From global systemic solutions to practical implementation of integrated value creation.  
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Innovative Non-Thermal Food-Processing Technologies and Food 
Safety 
 

Alexander Govaris
 

Laboratory of Hygiene of Foods of Animal Origin, Faculty of Veterinary Science, University of Thessaly 

 

The foods of animal origin are usually prone to deterioration of their quality 

characteristics during storage, due to their physicochemical properties. In most 

cases, they are also an ideal medium for the growth of common spoilage 

microorganisms as well as pathogens. In the past, traditional preservation methods 

such as refrigeration, freezing, heat pasteurization or sterilization, canning, drying, 

salting or smoking have been used for foods of animal origin.  In recent years, 

innovative technology methods for improving the quality and microbiological safety 

of foods of animal origin have been successfully used. Among several innovative 

techniques are high hydrostatic pressure, pulsed electric fields, cold plasma, 

ultrasound, probiotics, smart packaging techniques, nanotechnology, advanced omic 

technologies (genomics, transcriptomics, proteomics, and metabolomics), gene 

expression, emerging imaging techniques.  
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Washing of hunted wild boar carcasses as a consumer health risk 
practice: How often is it used by hunters? 
 
Ana Carolina Abrantes1 and Madalena Vieira-Pinto1,2 

1
CECAV - Animal and Veterinary Research Centre, Portugal 

2
University of Trás-os-Montes e Alto Douro, Portugal 

 

Background. During handling and evisceration of wild boar carcasses in the field, 
faecal contamination can be frequently seen. Although it is known that visible faecal 
contamination should be removed as quickly as possible by trimming the affected 
areas, hunters may inappropriately wash these carcasses. This inadequate practice 
may have a significant negative influence on the microbiological conditions of final 
carcasses. And, if microorganisms present are zoonotic, may potentially compromise 
the health of the consumer, if meat is eaten undercooked.  

Objective. The aim of this study is to know how often the wash of wild boar 
carcasses is used by hunters during the evisceration to remove faecal contamination. 

Materials and Methods. In an ongoing survey of Portuguese hunters on "wild boar 
meat hygiene", two questions were raised regarding actions to reduce faecal 
contamination: “When you are preparing the carcass and see faecal contamination, 
do you usually wash the carcass to remove it?” and “If not, instead of washing, do 
you usually remove the affected parts of the carcass that are dirty with faecal 
contamination?”. 

Results. Actually, 51 hunters, aged between 18 and 70 years, from all over the 
country, have responded to the survey. From those, the majority (31.61%) answered 
that always wash the carcass to remove faecal contamination. Only 15 responded 
that use to remove the contaminated affected parts. 

Discussion and Conclusion . With this preliminary evaluation of this small sampling, 
it can be concluded that “washing carcasses to remove faecal contamination” is 
commonly used by hunters. This inadequate hygiene practice, may pose a risk to the 
consumer if zoonotic bacteria are present. 

Perspectives. In the future, more attention should be paid to the training of hunters 
to avoid this incorrect hygiene practices that can be a risk to consumer health from 
wild boar meat. 
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Bovine Tuberculosis - analysis of 10-year cases and impact of visual 

inspection in slaughterhouse surveillance in Portugal 

Susana Gonçalves1, Margarida Fonseca Cardoso2,3, Madalena Vieira-Pinto4,5, Eduarda 

Gomes-Neves2,6 

1
Direcção Geral de Alimentação e Veterinária, Portugal 

2
ICBAS-University of Porto, Portugal; 

3
CIIMAR-

Porto, Portugal; 
4
UTAD-Universidade de Alto-Douro e Trás-os-Montes, Portugal; 

5
CECAV-UTAD, 

Portugal
 6

CECA-University of Porto, Portugal 

 

Background. The Commission's Implementing Regulation (EU) 2019/627 changed the 
post-mortem meat inspection requirements applied to cattle, introducing changes to 
the inspection protocol, essentially in young cattle (<8 months), reducing handling 
and incisions. 

Objective. To investigate the possible impact of this change in the meat inspection 
protocol on the surveillance of bovine tuberculosis (bTB). 

Materials and Methods. In Portugal, the National Veterinary Authority database was 
consulted to collect data on the suspected and confirmed cases of bTB in normal 
slaughter from October 2010 to January 2020. The analysis included age, sex, fitness, 
breed, location of the lesions, the laboratory results and post-mortem decisions 

Results. From 808 suspected cases in 3279548 animals slaughtered, 381 were 
confirmed positive. The locations of the lesions were, in descending order, the 
mediastinal and bronchial lymph nodes, the lungs, and retropharyngeal lymph 
nodes. The estimated global prevalence was 11.6 cases/100000, increasing with age: 
3.5, 5.9 and 27.3 cases/100000 in, respectively, the groups < 8 months, 8 to 19 
months, and ≥ 20 months. The prevalence was higher in females (16.3 vs 7.3 
cases/100000 in males) and in beef cattle (16.3 vs 1.4 cases/100000 in dairy cattle). 

Discussion and Conclusion. There is no evidence of a negative impact on the 
application of Regulation (EU) 2019/627 on bTB surveillance in animals ≥8 months. 
For the <8 months group the change to a visual inspection protocol could lead to a 
failure in detection of bTB cases. Considering the epidemiological situation, the 
incision of the mediastinal, bronchial and retropharyngeal lymph nodes in cattle <8 
months should be maintained. 

Perspectives. It would be useful to compare the results of meat inspection on the 
detection of new bTB outbreaks with the testing in live animals, which would be a 
good tool to evaluate the impact in the detection of bTB cases. 
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COVID-19 impact on animal shelter management in Portugal 
 
Eduarda Gomes-Neves1,2, Sara Marques1,3, Adélia Alves-Pereira4, Pedro Osório4, 2Alexandra 

Müller1,2, Cláudia Baptista1,2 

1
ICBAS-University of Porto, Portugal, 

2
CECA-University of Porto, Portugal, 

3
CIBIO-InBIO-University of 

Porto, 
4
Shelter Veterinarians 

 

Background. COVID-19 pandemic has an indirect impact on the health and welfare of 
almost all animals, including wildlife, livestock, laboratory, and companion animals. 
We hypothesised that lockdown restrictions also had an impact on animal shelters.  

Objective. The aim was to investigate the effect of COVID-19 on municipal and on 
private non-profit animal shelters (associations). 

Materials and Methods. An electronic questionnaire was sent to 97 municipal and 
65 association shelters in February 2021. Questions focused on public funding, and 
routine management and animal welfare during COVID-19 restrictions. The 
proportions of the responses of shelters were compared using the Chi-squared test. 

Results. The response rate was 43.3% (42/97) for municipal and 38.5% (25/65) for 
association shelters. The majority of municipal shelters (67%) received over 80% of 
public funding whereas the majority of the associations (68%) received less than 50% 
of public funding. During COVID-19 restrictions, financial difficulties and lack of 
volunteers were indicated as relevant by associations (52% and 56%, respectively) 
and operational difficulties and lack of formal instructions by municipal shelters (43% 
and 31% respectively). No significant differences were obtained on welfare-related 
issues such as abandonment, adoption, clinical support, exercise and interaction.  
Decrease of feed supply was reported by 40% of the associations and 5% of the 
municipal shelters. 

Discussion and Conclusion. During the COVID-19 lockdown, municipal shelters were 
more affected by the lack of instructions whereas associations felt more vulnerable 
to external factors such as feed supply and manpower by volunteers. The differences 
could be related to the predominant source of funding of shelters. Specific policies 
and contingency plans supporting animal shelters in emergencies are required. 

Perspectives. To characterize other aspects of animal shelters to better understand 
their specificities and constraints. 
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Competence of main Rift Valley Fever vectors in the Mediterranean 

basin: a meta-analysis 
 
Alex DROUIN1, 2, Thomas BALENGHIEN2, 3, 4, Véronique CHEVALIER2, 5, 6, Benoit DURAND1 

1
Laboratory for Animal Health, Epidemiology Unit, French Agency for Food, Environmental and 

Occupational Health and Safety (ANSES), University Paris-Est, 94701 Maisons-Alfort, France 
2
ASTRE, 

University of Montpellier, Cirad, INRA, Montpellier, France. 
3
Cirad, UMR ASTRE, 10101 Rabat, 

Morocco. 
4
Unité Parasitologie et maladies parasitaires, Institut Agronomique et Vétérinaire Hassan II, 

10100 Rabat, Morocco. 
5
ASTRE, University of Montpellier, CIRAD, INRA, Phnom Penh, Cambodia. 

6
Epidemiology Unit, Institut Pasteur du Cambodge, Phnom Penh, Cambodia 

 

Background. Rift Valley Fever (RVF) is a mosquito-borne disease affecting domestic 
livestock (cattle, sheep, goats, camelids) and humans, leading to important health 
and economic consequences. RVF is present in sub-saharian Africa and Arabian 
Peninsula. The spread in Mediterranean basin is a matter of concern, linked to the 
presence of competent mosquitoes species in this area. Laboratory experiments on 
the vector competence of those species exist but as no study summarized them, it is 
difficult to extrapolate the results. 

Objective. We assessed competence of the main vectors of RVFv present in 
Mediterranean basin (Aedes caspius, Aedes detritus complex, Aedes vexans, Culex 
pipiens and Culex theileri) and computed mean values of each step of viral course 
using meta-analysis methodology.  

Materials and Methods. Based on a systematic review of literature, we extracted 
data concerning infection rate (IR), dissemination rate among infected mosquitoes 
(DR/I), overall dissemination rate (DR), transmission rate among mosquitoes with a 
disseminated infection (TR/D) and overall transmission rate (TR). We selected the 
most appropriate model for each outcome (random-effect model with two or three 
levels), and computed subgroup meta-analysis to estimate each outcome for the five 
mosquito species.  

Results. Thirty articles were included in the meta-analysis. Subgroup analysis was 
relevant for IR, DR/I, DR, TR/D but not for TR. Ae. caspius and Ae. detritus had 
highest IR, DR and DR/I. Ae. caspius and Cx. pipiens had higher TR/D than Ae. vexans. 

Discussion and Conclusion. Meta-analysis methodology has been little used to 
assess vectorial competence. Our results are consistent with those observed in 
literature. Nevertheless, additional factors, which could influence vectorial capacity 
on the field, were not considered in this study.  

Perspectives. The quantitative results obtained will be used as parameters of a RVF 
compartmental model. Computation of meta-regression is needed to assess sources 
of residual heterogeneity in extracted data. 
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A European survey on post-mortem inspection of finishing pigs: 
judgement criteria to declare fresh meat unfit for human consumption 

 
Madalena Vieira-Pinto 1*, Susana Santos2, Sergio Ghidini3, Lis Alban4, Diana Meemken5, 

Patric Maurer6, Nina Langkabel6, Jaime Gómez Laguna7, Boris Antunovic8, Bojan 

Blagojevic9, Silvia Bonardi3, Ole Alvseike10, Riikka Laukkanen-Ninios11 

1
Univ. of Trás-os-Montes e Alto Douro, Portugal, 

2
Direção Geral de Alimentação e Veterinária, 

Portugal, 
3
Univ. of Parma, Italy, 

4
Danish Agric. & Food Council/Univ. of Copenhagen, Denmark, 

5
Freie 

Universität, Germany, 
6
Fed. Res. Institute of Nutrition and Food, Germany, 

7
Univ. of Córdoba, Spain, 

8
Univ. of J.J. Strossmayer, Croatia, 

9
Univ. of Novi Sad, Serbia, 

10
Animalia, Norway, 

11
Univ. of Helsinki, 

Finland 

 

Background. The EU Food Inspection Regulation (EU) 2019/627 sets 21 judgement 
criteria to declare fresh meat unfit for human consumption. Of these, only five refer 
to visible findings detectable during post-mortem inspection. However, the findings 
are often covering non-specific conditions (e.g. generalised disease; parasitic 
infestation; pathological or organoleptic changes). For this reason, flexibility and 
some degree of subjectivity is applied by Official Veterinarians (OV) in their decision-
making regarding different findings. 

Objective. The main objective was a European mapping of post-mortem 
condemnation criteria to decide if meat is unfit for human consumption. 

Materials and Methods. Under RIBMINS COST Action, a survey questionnaire was 
prepared using SurveyHero® software (enuvoGmbH, Zurich, Switzerland). One of the 
questions addressed was to evaluate the use of “total condemnation (TC)” criterion 
regarding 10 important gross pathological findings that can be detected during post-
mortem inspection of pigs: abscesses, arthritis, cachexia, erysipelas, icterus, 
osteomyelitis, peritonitis, pleuritis, pneumonia, mycobacterium-like lesions. The 
questionnaire was sent to OV from different European Countries. 

Results. Forty-four responses were obtained from 26 European countries. The use of 
the criterion "total condemnation" ranged between 0% and 80.5%. The lowest 
percentage values were found for pneumonia (0%), abscesses (2.4%), arthritis (2.5%) 
and pleuritis (5.4%), while the highest were identified for cachexia (80.5%), icterus 
(62.8%) and erysipelas (55.8%). 

Discussion and Conclusion. Although judgment criteria are set at the EU level, 
diverse approaches can be observed between the different European countries. The 
results may be used as a starting point towards a possible harmonization, aiming at 
identifying when meat is in fact unfit for human consumption, and hereby 
minimizing food waste and improving decision-making. 

Perspectives. The shared knowledge/experiences can be used to elucidate different 
approaches regarding post-mortem condemnations criteria.  

Acknowledgements. This study was supported by COST Action 18105 RIBMINS 
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Comparative study of traumatic injuries observed during the post 

mortem inspection of free-ranged chickens and broiler 

 
Maria Beatriz Remoaldo1, Alice Cardoso1, Elisete Correia1, Madalena Vieira-Pinto1,2 

1
University of Trás-os-Montes e Alto Douro, Portugal, 

2
Animal and Veterinary Research Centre, 

Portugal 

 

Background. The implementation of Directive 2007/43/EC requires the use by 
official veterinarians (OV) of an assessment system for poultry welfare at the 
slaughterhouse level. Under this purpose there are several parameters that can be 
analysed by OV, such as traumatic injuries.  

Objective. The main objective of this study was to comparatively evaluate the level 
of traumatic injuries in two poultry populations raised under different production 
systems: free-ranged chicken (FRC) and broilers (Br). 

Materials and Methods. For this purpose, during meat inspection of 15 FRC flocks 
(27826 animals) and 38 Br flocks (243282 animals), the following parameters 
regarding traumatic injuries were analysed: location (e.g. thigh, leg, breast), 
dimension, duration of injury and presence/absence of fracture. 

Results. As main results, the authors would like to underline that the proportion of 
injuries was significantly higher in FRC (2.16%) compared to broilers (1.07%). Among 
the traumatic injuries, the proportion of fractures, mostly post-mortem (difficulty of 
adjusting the plucking machine/heterogeneous batches), were significantly higher in 
FRC (77%) compared to Br (62.1%). In opposite, hematomas, were significantly 
higher (p <0.001) in the Br (89.2%) than in the FRC (55.2%). In both groups, the 
highest number of hematomas occurred in the wings, being the most classified as 
recent (2 minutes), indicating a potential problem to the hanging of the animals on 
the slaughter line.  

Discussion and Conclusion. The results found allow us to understand the importance 
to assess in more detail the traumatic injuries as indicators of AW, in order to 
implement more targeted mitigation strategies to correct specific problems of AW 
and economical losses (e.g. hanging, plucking) both in free-ranged chickens and 
broilers. 

Perspectives. More studies should be developed to evaluate the main risk factor 
related to traumatic injuries in both production systems (FRC and Br). 

Acknowledgements. This study was supported by the project UIDB/CVT/00772/2020 
funded by the Fundação para a Ciência e Tecnologia (FCT). 

 
 
 
 
 
 
 



20 
 

Evaluation of animal welfare indicators in turkeys (Meleagris 

gallopavo) at the slaughterhouse 

 
Carolina Figueiredo1; Joanna Marchewka2; Inma Estevez3,4 and Madalena Vieira-Pinto1,5 
 
1
University of Trás-os-Montes e Alto Douro, Portugal, 

2
Institute of Genetics and Animal Biotechnology, 

Poland, 
3
Neiker, Spain; 

4
IKERBASQUE, Spain, 

5
, Animal and Veterinary Research Centre, Portugal 

 

Background. In Portugal, turkey meat production and consumption continues to 
grow, as well as consumer attention to animal welfare (AW) issues. However, for this 
species, contrary to what exists for broilers, a specific official control for AW has not 
yet been established at the slaughterhouse level to permit the retrospective 
identification of potential AW problems on the farm. 

Objective. The main objective of this study was to evaluate AW indicators in 
commercial turkeys, following flocks during their slaughter in the slaughterhouse. 

Materials and Methods. Ten mixed gender turkey flocks were followed during 2 
months, and the AW indicators defined in the Welfare Quality® protocol were 
evaluated, namely fractured wings, breast blisters, hock burn and footpad dermatitis 
(FPD). Data was analysed using ANOVA model and Spearman's correlation 
coefficients using the SPSS (v.22) program. 

Results . A total of 10,657 turkeys were analysed in this study. The AW indicator that 
showed the highest occurrence value (99.75%) was FPD. This indicator, as well as 
breast blisters (males: 13.9±6.4; females: 0.6±0.6), revealed a significant (p<0.05) 
effect of gender, with males showing a higher occurrence value compared to 
females, mainly FPD score 4 (males: 51.1±13.5; females: 15.7±13.0). Additionally, a 
high significant positive correlation between the occurrence of FPD score 4 and 
breast blisters (P≤0.01, r=0.77) was observed.  

Discussion and Conclusion . This study constitutes the first description about the AW 
profile in the slaughterhouse of commercial turkeys in Portugal. The results showed 
the importance of FPD occurrence in commercial turkeys at saughterhouse and its 
importance as potentially responsible for the economic losses associated. 

Perspectives . This study highlights the relevance of implementing an evaluation 
system in this species, contributing to the improvement of the turkeys welfare as 
well as to the reduction of associated economic losses. 

Acknowledgements. This study was supported by the project UIDB/CVT/00772/2020 
funded by the Fundação para a Ciência e Tecnologia (FCT). 
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Background. Cutting tools can highly contribute to bacterial recontamination of food 
surfaces during slicing processes. The introduction of spoilage or pathogenic 
microorganisms can result in significant reduction of product shelf life or in potential 
health risks for consumer. Therefore, high hygienic standards are required including 
effective and sustainable decontamination technologies. 

Objective. In this context the objective of this study was to investigate the suitability 
of cold atmospheric plasma jet (APJ) treatment for the decontamination of industrial 
cutting blade surfaces. 

Materials and Methods. For this purpose surfaces of laboratory-scaled stainless 
steel coupons (Ø 20 mm) were artificially contaminated with stationary phase 
cultures of Listeria (L.) monocytogenes, Serratia (S.) liquefaciens and Lactobacillus 
(L.) sakei. By this, three strains of each species were separately exposed to a 
microwave-excited APJ for up to three minutes. The inactivation rate was estimated 
depending on different contamination levels (3-4 log; 6-7 log units/surface) as well 
as on two different plasma gas mixtures (feeding gas: argon or helium). 

Results. In summary, a significant reduction of bacterial counts could be achieved for 
all tested isolates, but differences insensitivity were observed between the various 
bacteria and even between the different strains of each tested species. A more 
marked reduction was obvious when testing the lower contamination level and using 
helium in the gas mixture. By this, the mean reduction rates after three minutes of 
exposure achieved for S. liquefaciens, L. monocytogenes and L. sakei were 2.9 log, 
3.1 log and 1.7 log, respectively. 

Discussion and Conclusion. The results demonstrate the suitability of APJ treatment 
to significantly reduce various bacteria on cutting tool surfaces. 

Perspectives. Additional studies must be aimed to further improve the inactivation 
efficiency, in particular by variation of the plasma gases, modification of the plasma 
source and by relative movement of the plasma jet. 
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Background. Risk-based approaches are gaining momentum in the field of official 
controls, in particular for food safety inspections at the slaughterhouse. However, 
although relevant, they are currently not used to control food business operator 
(FBO) compliance with animal welfare requirements at the slaughterhouse.  

Objective. The aim of this study was to develop a risk-based approach for controlling 
compliance with animal welfare regulations at the slaughterhouse. 

Materials and Methods. Using data collected routinely in all 250 French red meat 
slaughterhouses, we (i) performed data quality assessment and expert knowledge 
elicitation (EKE); (ii) identified and quantified risk factors associated with FBOs not 
being compliant with animal welfare requirements (multivariate logistic regression 
model); (iii) developed a risk score formula to predict the risk of non-compliance 
with animal welfare regulations and perform risk ranking of all slaughterhouses. 

Results. Among the 16 variables included in the model after data quality assessment 
and EKE, the following ones were found statistically associated with a higher risk of 
non-compliance with animal welfare regulations: total slaughter volume, share of 
slaughter of the animal category in the total volume, stunning method, economic 
situation of the slaughterhouse, previous inspection results (p-value < 0.05). A risk 
score formula was proposed based on the regression coefficients of these five 
variables. Risk scores obtained ranged from 1 to 8.4. Slaughterhouses were classified 
into three risk groups based on the score distribution: low risk (risk score < 2.5), 
medium risk (2.5-4.5), high risk (> 4.5). 

Discussion, Conclusion and Perspectives. This innovative and comprehensive study 
will support risk management decisions to improve animal welfare at the 
slaughterhouse, by moving from routine to risk-based inspections and adjusting 
control efforts (frequency and nature of official controls) to the level of risk of the 
establishments. Similar approaches could be developed for poultry slaughterhouses 
and for food hygiene requirements. 
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Background. Adequate consumption of poultry products is important to overcome 
malnutrition in India. However, although poultry is one of the fastest-growing 
agricultural sectors and the demand for the products is said to be growing, the per 
capita consumption is low.  

Objective. Diverse factors affect demand. We analysed poultry products 
consumption and its drivers in the Indian population using the latest available 
National Sample Survey data (2011-2012).  

Methods. Summary statistics and spatial analysis estimates were reported to 
characterise the distribution of household consumption at the rural and urban levels. 
We then used a series of regressions to explore identified socio-economic and food 
system drivers of consumption in India.  

Results. We found that more than half of the households present in our sample do 
not consume poultry products and the average intake is far below the recommended 
benchmark for a healthy diet of 11 Kg of chicken and 180 eggs per capita per annum. 
Results showed that consumption is especially defined by the geographical location 
of the household. It is lower in western and northern India and higher in southern 
India. Among the households that consume poultry products, consumption is higher 
where households are urban and headed by heads with higher education levels. 
Religion is an important correlate: Christian and Muslim households are associated 
with higher consumption patterns while belonging to Hindu, Sikh, Jain, and 
Zoroastrian groups is associated with lower consumption. Chicken consumption 
varies across social groups as upper castes are associated with lower intake 
quantities relative to Scheduled Tribes groups.  

Conclusions.  In a country where poultry producers are adapting rapidly to meet 
increasing consumer demand, the study highlights important socio-cultural factors 
that drive poultry products consumption. 

Perspectives. Rapidly changing poultry production systems can generate risks for 
public health. Understanding demand determinants is crucial to support Indian 
poultry sector policy planning. 
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Objective. Evaluation of food safety of ready-to-eat meals prepared in food 
establishments in one university campus. 

Materials and Methods. A total of 29 ready-to-eat food samples from university 
canteens were analysed for Salmonella spp., L. monocytogenes, S. aureus, B. cereus, 
E. coli, total viable counts (TVC) at 30°C, yeast, mould, LAB and Enterobacteriaceae, 
by routine microbiological procedures. For study purpose, foodstuffs were cold 
meals (i.e. salads, cakes and sandwiches) and hot meals (cooked dishes mainly 
composed by rice, chicken, fish, meat, pasta or soup). Differences regarding the 
microbiological counts among of foodstuffs were analysed by one-way ANOVA. Also, 
quality of foodstuffs was classified in a 4-level quality scale (satisfactory, acceptable, 
unsatisfactory or unacceptable). 

Results. In average, hot meals had lower microbiological counts than cold meals, 
with values of 1.23 log cfu/g and 1.71 log cfu/g for TVC respectively. 
Enterobacteriaceae were not detected in hot meals, and in relation to cold meals, 
salads and pastas showed the highest microbiological counts. Regarding hot meals, 
there were no differences between the different types. In addition, microbiological 
results did not reveal safety risks for consumers due to the absence of foodborne 
pathogens. According to the classification of the foods, all of them were considered 
satisfactory. Statistical differences were observed between the quality of foods 
considered "cold" and "hot" (p <0.05). 

Discussion and Conclusion. The present study showed that the food served in 
university canteens has a high index of microbiological quality. In relation to cold 
meals, the higher counts for hygiene and food indicators in salads can be explained 
by inadequate washing and hygiene procedures, cross-contamination, and absence 
of thermal processing. In relation to hot meals, thermal processing (i.e. cooking) 
guarantees their safety, but the counts of the total viable count at 30°C indicate that 
special attention should be paid to cross-contamination. 
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Objective. Evaluation of hygienic conditions in catering establishments in one 
university campus of northern Portugal. 

Materials and Methods. A total of 156 food preparation utensils, 119 kitchen 
equipment and 74 surfaces from university catering establishments were analysed 
for S. aureus, E. coli, total viable count at 30°C, yeast/mould and Enterobacteriaceae 
by routine microbiological procedures. For study purpose, the type of analysed item 
(surface, equipment, or utensil) and the typology of the establishment where the 
sample was collected (canteen or snack bar) were evaluated. Differences regarding 
the microbiological counts were analysed by one-way ANOVA. Also, the hygiene 
level of analysed items was classified in satisfactory or unsatisfactory. 

Results. E. coli and S. aureus were not detected in the collected samples. Average 
count for yeast and mould was 0.15 ± 0.49 log (cfu/g), for total viable count at 30°C 
was 0.44 ± 0.95 log (cfu/g) and for Enterobacteriaceae was 0.04 ± 0.30 log (cfu/g). 
Overall, surfaces displayed higher microbiological counts, utensils displayed lower 
microbiological counts. However, according to the hygiene level classification 
criteria, 94.6% of the surfaces, 91% of the utensils and 89.1% of the equipment were 
considered satisfactory. Statistical differences were observed between hygiene 
levels of different types of establishments "canteen" and "snack bar" (p < 0.05). In 
the canteens, 12% of the items analysed were classified as unsatisfactory, whereas in 
the snack bars, 7.3% of the items. 

Discussion and Conclusion. The present study showed that hygienic conditions in 
university catering establishments displayed a high level. Overall, the results showed 
that the hygiene plan is being well implemented. However, the higher values of the 
microbiological counts verified in canteens deserve special attention in this type of 
establishment. 
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Background. Yersinia enterocolitica is one of the leading zoonotic bacterial 
pathogens in European Union, and pork is considered the most important source of 
infection for humans.  

Objective. The study aimed to determine Y. enterocolitica prevalence in tonsils of 
slaughtered pigs raised in different housing systems and in retail pork, and to 
compare their phenotypic and genetic characteristics. 

Materials and Methods. At the slaughter line, 234 tonsils were sampled from pigs 
originating from 26 farms, including three large integrated farms (N = 69), ten 
medium farms (N = 130) and thirteen family farms (N = 35). Additionally, 128 
samples of retail portioned and minced pork were sampled. Isolation was performed 
by PSB and ITC broth, CIN and CHROMagarᵀᴹ, and identification by MALDI-TOF MS 
and RT-PCR. Strains (N = 85) were biotyped, serotyped, subjected to PFGE analysis 
and tested for antibiotic susceptibility.  

Results. The overall prevalence of pathogenic Y. enterocolitica in tonsils was 43.16%. 
In tonsils of pigs from integrated farms, the prevalence was 29%, in medium farms 
51.5% and in family farms 40%. Y. enterocolitica was absent in retail pork. All 
presumptive colonies from CHROMagar® (pYV +) were confirmed as Y. enterocolitica 
by MALDI-TOF MS, possesed ail gene and belonged to bioserotype 4/O:3. PFGE 
typing revealed high genetic concordance (80.6 to 100%) of biotype 4/O:3 strains. 
Multi-resistant strains occurred more frequently in integrated farms (P<0.05), with 
dominant resistance to cephalothin and ampicillin, but also to nalidixic acid, 
chloramphenicol and streptomycin. 

Discussion and Conclusion. The study shows persistence of Y. enterocolitica 
bioserotype 4/O:3 in tonsils of pigs from different farming systems in Croatia, but the 
risk of pathogen transmission through the pork chain is low. 

Perspectives. This is the first study characterizing Y. enterocolitica in the pork 
production chain in Croatia and the basis for the introduction of serological 
surveillance. 
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Background. The Food and Agriculture Organization of the United Nations estimates 
that food waste in industrialized countries reaches 1.3 million tonnes per year. 
Currently, food redistribution is a socially-responsible alternative to food waste. 
Producers and retailers are increasingly aware of food waste and willing to donate 
their surpluses to food redistribution centers (FRC). Most of these FRC rely on 
volunteer work. Also, the final beneficiaries of these donations often belong to risk 
groups. Hence, it is of upmost importance to design and implement adequate food 
safety management systems to assure that the food-related operations are based on 
the Hazard Analysis and Critical Control Points (HACCP) principles. 

Objective. This study aimed to design and propose a food safety management 
system covering procedures based on the HACCP principles for a local FRC.   

Materials and Methods. A manual was designed for a FRC located in Lisbon’s 
Metropolitan region. This manual considered the European Commission guidelines 
on HACCP facilitation and aimed to clarify both volunteers and beneficiaries on every 
stage of the food-related operations. 

Results. Procedures based on good manufacturing and hygiene practices were set up 
for every step of the operation: transportation; reception; food product’s 
identification and labelling; storage (refrigerated, frozen, and room temperature); 
food handling; and assemblage of food products in delivery boxes. Other 
requirements were also considered, such as food traceability, pest control, hygiene 
records, thermometers calibration, and training sessions for volunteers. Two critical 
control points were identified: i) food inspection at reception, and ii) food storage 
temperature. 

Discussion and Conclusion. Overall, the implementation of the described food safety 
management system in a local FRC helped all of the involved people to realize they 
play an important role in contributing to a safer surplus food donation process.  

Perspectives . Currently, the manual is being adapted to other local FRC. 

 
 
 
 
 
 
 
 
 



28 
 

Quantitative assessment of food waste in nursery homes and 

mitigation measures implementation 

 
Katy Remini, Luís Lisboa, Ana Rita Henriques 

Faculdade de Medicina Veterinária, Universidade de Lisboa, Portugal 

 

Background. Together with ethical issues, food waste has economic and social 
impacts. In nursery homes, food waste results from over-prepared food that is not 
distributed, inflexible food portioning and leftovers. Nursery homes foodservice 
should prioritize food waste reduction through an adequate quantitative assessment 
followed by proper mitigation measures implementation. 

Objective. This study aimed to quantify the food waste of meals served in nursery 
homes, in order to establish and implement mitigation measures.  

Materials and Methods. The study was conducted for 2 weeks, considering lunch 
and dinner meals served to residents of two nursery homes in Leiria, Portugal. The 
food was weighed by category after preparation, before and after meal service, in 
order to quantify over-produced food and leftovers. 

Results. Overall, 2640 meals were produced and served, representing a total of 
937.16 kg of which 77% were actually consumed. Results revealed that the over-
prepared food rate was 12.81%, while the leftovers rate was 9.93%. Within food 
categories, a total of 358.26 kg of soup was produced, of which 46.57 kg (13%) 
resulted in over-production and 10.75 kg (3%) in leftovers. Considering the main 
courses, in general, 489.45 kg were prepared and 58.97kg (12%) resulted in over-
production, while 75.35 kg (15%) were leftovers. Only the soup average leftover rate 
(4%) was lower than the recommended one (10%). Considering the obtained results, 
a food waste of 527.5 kg per month was estimated, representing an important 
economic burden.  

Discussion and Conclusion. Over-production and leftovers rates were above the 
acceptable limits for this type of foodservice, resulting in an excessive food waste. 
Mitigation measures implementation should include meal-planning activities, routine 
and rigorous food waste monitoring, together with staff training and residents’ 
education.  

Perspectives. Future research should follow-up the adoption of strategic mitigation 
measures to increase the sustainability of foodservice activities in nursery homes. 
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Background. Oral administration of antibiotics to animals can expose their 
commensal digestive flora to sub-inhibitory concentrations leading to the selection 
of antibiotic resistance. The minimum selective concentration (MSC) is the lowest 
concentration of an antibiotic that selects a resistant mutant in a population over an 
isogenic susceptible strain. Its determination allows assessing the selection of 
antibiotic resistance at low concentrations. Until now, experiments to evaluate the 
MSC were mainly conducted in Mueller-Hinton broth (MHB) and, therefore, did not 
consider the intestinal environment (digestive matrix and microbiota). 

Objective. This study aimed to determine the MSC of oxytetracycline (OTC) in 
sterilised intestinal contents (SIC) from pigs. 

Materials and Methods. MSC were determined by conducting competition 
experiments using isogenic strains of Escherichia coli, differing in the presence of the 
resistance gene tet(G). Experiments were performed in MHB and SIC from the 
jejunum, cecum and rectum of pigs across a gradient of OTC concentrations. 

Results. The MSC of OTC was 0.025 µg/mL in MHB. In SIC, the MSC increased to 0.26, 
0.72 and 2.5 µg/mL for the jejunum, cecum and rectum, respectively. 

Discussion and Conclusion. Experiments in SIC revealed that the digestive matrix 
influenced MSC values. This observation can be explained by the fact that antibiotics 
can bind to constituents of the digestive tract contents and may have impacted on 
the free (active) antibiotic fraction to which the bacteria were exposed. 

In this way, this study provides new data to develop approaches to assess the 
emergence of antimicrobial resistance in the gut environment of pigs. 

Perspectives. In perspective, we plan to improve our in vitro model to consider the 
effect of intestinal microbiota on MSC. Finally, the developed methodology could be 
applied in the risk assessment of other antibiotics as well. 
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Background. Edible coatings are used in food packaging to enhance quality and shelf 
life. Sodium alginate, chitosan and their emulsions with essential oils have the ability 
to form strong coatings in beef products, positively affecting their quality traits. 

Objective. To evaluate the microbiological, chemical, and organoleptic properties of 
beef products, coated with chitosan and alginate-based emulsions with oregano or 
olive oil and stored with vacuum packaging. 

Materials and Methods. Beef rump and thigh pieces were coated with 1.5% alginate 
or 1% chitosan films combined with oregano essential oil or olive oil and stored 
aerobically or under vacuum at 4oC. Microbiological (total mesophilic counts, total 
psychrophilic counts, lactic acid bacteria, Brochothrix thermosphacta), chemical 
(moisture, total fats, total proteins), texture and surface color evaluation were 
performed weekly for 21 days; evaluation of organoleptic properties was performed 
on the 21st day of storage. A two-way repeated measures ANOVA was performed to 
analyze the data. 

Results. Chitosan and vacuum packaging significantly affected the total mesophilic 
and psychrophilic counts. Alginate-based emulsions positively affected the growth of 
bacterial populations. Chemical composition of the meat pieces varied from 69%-
79.4% in moisture, 0.5%-8.4% in total fats and 19.1%-22.5% in total proteins. The 
surface colour of meat pieces coated with oregano oil film was darker compared to 
other treatments. 

Discussion and Conclusion. Chitosan edible coatings in combination with oregano 
essential oil and vacuum packaging are effective in enhancing beef quality and shelf 
life. Sodium alginate edible coatings had non-significant effect on beef quality, 
possibly because of low antimicrobial activity of the coating.  

Perspectives. Chitosan coatings can be used on other types of meat. Incorporation of 
probiotic cultures, especially in the alginate films, could further enhance the storage 
potential. 
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Background. The chicken meat food system is a complex system of particular 
importance to human health, nutrition and livelihoods, as chicken is the cheapest 
and most widely consumed meat globally. Therefore understanding any changes to 
this system is crucial to understand both, positive and negative outcomes.  

In this study we analysed the dramatic effects of the COVID-19 pandemic on chicken 
meat systems around the world through news media. News media capture changes 
in society in real time and can therefore be a useful tool for monitoring these 
changes.  

Objectives. To identify and describe the effects of COVID-19 on the global chicken 
meat system through the news media. 

To identify vulnerabilities and propose interventions to improve the resilience in this 
system  

Materials and Methods. First, a systematic content analysis was carried out to 
identify changes to the chicken meat system from COVID-19 using Factiva, a search 
engine database that provides access to international news media content 
(newspapers, radio transcripts etc.). This was followed by a filtering process to 
remove irrelevant content and by a thematic analysis to describe the changes and 
identify the causes. These were then summarised in a narrative synthesis.  

Results. From an initial 14,321 articles, 1,862 were analysed in detail. Important 
causes of disruption identified in the system were the side effects of domestic 
mitigation policies, changes in consumer demand, labour shortages and 
misinformation from social media  

Discussion and Conclusions. Important sources of vulnerability identified were the 
interconnectedness of the system, the nature of ‘just in time’ operations, the power 
imbalances between the different stakeholders and social media 

Proposed interventions to improve resilience include the maintenance of 
redundancy and diversity, keeping supply chains short and the monitoring and 
counteracting of social media 

Perspectives. Solutions must be adapted to the local context as significant regional 
differences were identified. 
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Background. Giardia is one of the most common gastrointestinal parasites in the 
world, with its associated syndrome being named a neglected disease by the World 
Health Organization in 2016 [1]. Giardiasis is associated with outbreaks of 
gastrointestinal upset in humans as well as other mammals, and while the sub-types 
of this parasite are largely host-specific, there is evidence of zoonotic spread of these 
sub-types between companion animals and humans. 

Objective. The objective of this work was to improve the identification and 
classification methods currently in place, which were insufficient for outbreak 
analysis and zoonotic investigation. 

Materials and Methods. Published PCR primers for a Giardia-specific gene were 
inspected and closely matched to whole genomes which were publicly available. 
Temperature and concentration gradient analyses were performed to optimise the 
classifying PCR and sort isolates into their respective sub-types. 

Results. The improved primers consistently identified and classified Giardia subtypes 
at a greater rate than previously published primers. 

Discussion and Conclusion. The increased consistency and reliability of the improved 
PCR primers allows a more reliable phylogenetic analysis to be undertaken in 
outbreak or zoonotic situations. We have applied the improved detection method to 
both human and companion animal samples to determine sub-type and 
demonstrate increased efficacy. 

Perspectives. This method is being adopted into human health services and animal 
shelter protocols in Scotland to aid future outbreak analysis. 

[1] Savioli, L., H. Smith, and A. Thompson, Giardia and Cryptosporidium join the 
'Neglected Diseases Initiative'. Trends Parasitol, 2006. 22(5): p. 203-8. 

 

 

 

 

 

 

 


