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Abstract 

EFSA established an Emerging Risks Exchange Network (EREN) to exchange information between 

EFSA and the MSs on possible emerging risks for food and feed safety in 2010. The Network is 
currently composed of delegates from 22 Member States and two EFTA countries (Norway and 

Switzerland) designated through the Advisory Forum of EFSA and observers from the European 
Commission, the US Food and Drug Administration (FDA), the Food and Agriculture Organization of 

the United Nations (FAO) and the World Health Organization (WHO). The Network met twice in 2015. 

A total of 13 potential emerging issues were presented and assessed. All 13 issues discussed 
originated from the EREN members. The issues discussed were related to occurrence of chemical 

hazards, microbiological hazards, biotoxins and allergens. Two issues assessed were associated with 
new consumption trends. EREN concluded that 11 issues were to be considered as emerging issues. 

Recommendations for follow up actions were provided, such as (i) EFSA should monitor the issue, (ii) 

generation of data is needed, (iii) EFSA should consult other bodies such as European sister agencies 
or the Stakeholder Consultative Group on Emerging Risk (StaCG-ER). The networking of organisations 

of MSs active in the field of emerging risks identification has been shown to greatly facilitate the 
exchange of information and expertise. 
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Summary 

EFSA wishes to be fully prepared to detect, in a systematic and efficient way short, medium, and long-

term emerging risks. To achieve this purpose, EFSA has carried out over the last 10 years expert 

consultations and pilot studies to develop a structured approach to the identification of emerging 

risks. EFSA has promoted the networking of Member States (MSs), the European Commission and 

international organisations active in the field of emerging risks identification. Established in 2010, the 

Emerging Risk Exchange Network (EREN) is the principal body for exchanging information on 

emerging risks to food and feed safety between EFSA, Member States, Commission, EU-agencies and 

international organisations.  

 

The Network is currently composed of delegates from 22 MSs and two EFTA countries designated 

through the Advisory Forum (AF) and observers from the European Commission, the US Food and 

Drug Administration (FDA), and the Food and Agriculture Organization of the United Nations (FAO) 

and the World Health Organization (WHO). The profile of the Network members needed is experience 

in emerging risks identification. 

 

The main objectives of the Network are: (i) to facilitate the exchange of information and expertise on 

Emerging Risks in the fields of food and feed safety, human, animal and plant health; (ii) to promote 

the coordination of activities and the development and implementation of joint research projects, and 

(iii) to build support and commitment of MSs to the emerging risks identification activities of EFSA. 

 

In accordance with EFSA’s commitment to transparency and openness, EFSA publishes a yearly report 

on the activities of the EREN. In 2015, EREN discussed a total of 13 potential emerging issues that 

were presented and assessed. All 13 potential emerging issues originated from the EREN members. 

The emerging issues considered in 2015 were classified in seven categories. The most frequently 

evaluated issues were chemical hazards with five issues. The next most reported categories were 

microbiological hazard and new consumer trends with four and two issues, respectively. One issue 

each was presented in the categories of biotoxins and allergens. 

 

The current emerging risk identification process set in place at EFSA foresees that the EREN works as 

a pool of knowledge for issues that are brought to their attention either by EFSA or by individual EREN 

members and for which more information and expert consultation is sought on whether an issue 

merits further follow up. Members shared expertise and information on these issues, for example 

surveillance reporting, on-going and planned research projects and risk assessments performed at 

national level.  

 

Among the 13 issues discussed, EREN concluded that 1 (apricot kernels) was not to be considered as 

emerging issue, 11 were considered as emerging issues and that for 1 (BPF) issue EREN found it 

challenging to conclude on the status of emergence. The majority of potential issues discussed (9/13) 

referred to an increase of exposure of a known hazard whereas one issue referred to a new hazard 

(influenza D virus) and for the remaining three potential issues the hazard was still uncertain and 

remains to be identified. Recommendations for follow up actions were provided, such as (i) EFSA 

should monitor the issue, (ii) generation of data is needed, (iii) EFSA should consult other bodies such 

as European sister agencies or the stakeholder consultative group on emerging risk (StaCG-ER). 

 

In 2015, the Istituto Zooprofilattico Sperimentale Delle Lombardia E Dell-Emilia Romagna in Italy and 

the Spanish Agency for Consumer Affairs, Food Safety and Nutrition (AECOSAN) Belgium organised 

one event each related to emerging risks identification. 
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The networking of organisations of MSs active in the field of emerging risks identification has been 

shown to facilitate greatly the exchange of information and expertise. In 2016, it is anticipated that 

the Network will provide further significant contributions in the identification of new emerging issues 

and give assistance to the emerging risks identification process currently in place in EFSA. In addition, 

the Network should promote the development of joint research projects among MSs and between MSs 

and EFSA to address the data and research gaps identified through the emerging risks identification 

process. 
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1. Introduction  

 Background and Terms of Reference as provided by EFSA 1.1.

The European Food Safety Authority (EFSA)’s Founding Regulation (Reg. 178/2002/EC), requires the 

Authority to establish structures for the screening and analysis of information with a view to 
identifying emerging risks in the fields of food and feed safety, and animal and plant health.  

EFSA wishes to be fully prepared to detect, in a systematic and efficient way short, medium, and long-

term emerging risks of relevance for EFSA.  

To achieve this purpose, EFSA has carried out over the last 10 years, expert consultations and pilot 

studies to develop a structured approach to the identification of emerging risks. To this end, EFSA has 
promoted the networking of Member States (MSs), the European Commission and international 

organisations active in the field of emerging risk identification.  

Established in 2010, the Emerging Risk Exchange Network (EREN) is the principal body for exchanging 
information on emerging risks to food and feed safety between EFSA, Member States, Commission, 

EU-agencies and international organisations.  

The Network is currently composed of delegates from 22 MSs and two EFTA countries (Norway and 

Switzerland), designated through the Advisory Forum (AF) and observers from the European 
Commission, the US Food and Drug Administration (FDA),the Food and Agriculture Organisation of the 

United Nations (FAO) and the World Health Organization (WHO). The profile of the Network members 

needed is experience in emerging risk identification.  

The main objectives of the Network are: (i) to facilitate the exchange of information and expertise on 

Emerging Risks in the fields of food and feed safety, and animal and plant health; (ii) to promote the 
coordination of activities and the development and implementation of joint research projects (e.g. 

methodological development), and (iii) to build support and commitment of MSs to the emerging risk 

identification activities of EFSA (e.g. provide recommendations for future work). 

The exchange on emerging risks comprises exchange of information on emerging food safety risks 

observed or anticipated by Network members as well as exchange of information on emerging risk 
identification activities of Network members. The Network comments on technical reports on 

emerging risk related research projects as well as on EFSA’s Annual Report on Emerging Risks. 

The emerging risk identification process set in place at EFSA foresees that the EREN, as well as the 

Stakeholder Consultative Group on Emerging Risks (StaCG-ER), work as a pool of knowledge for 

issues that EFSA brings to their attention and for which EFSA seeks more information and expert 
consultation on whether an issue merits further follow up. Both groups can also flag emerging issues 

to the other members and to EFSA. 

This report summarises the activity of the EREN in 2015.  

2. Members of the Scientific Network and Access to Meetings 

Members of the Network shall be appointed for the term of three years by the relevant organisations 
of EU Member States in accordance with Articles 2 and 3 of the Decision of the Management Board of 

EFSA on the establishment and operations of Networks1. 

The Network shall consist of 28 national experts in the area of emerging risk identification plus one 

additional member per third country participating to EFSA’s activities in accordance with Article 49 of 

the 178/2002 Regulation.  

Representatives of the European Commission are entitled to attend meetings of Networks as 

observers.  

The Executive Director may invite representatives of other agencies, bodies or Institutions of the 

European Union (EU), third countries or international organisations to attend meetings of Networks as 

observers.  

                                                           
1
 http://www.efsa.europa.eu/en/keydocs/docs/networksoperation.pdf 
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3. Data and Methodologies  

The EREN met twice during 2015. Each meeting was organised as three subsequent sessions. The 

first session was dedicated to presentations and discussion of new potential emerging issues. The 
second was dedicated to discussion of new information on previously raised issues. The third session 

was dedicated to updating the network on the EFSA and MSs activities and developments in the area 
of emerging risks such as upcoming projects, survey results and outcomes of scientific conferences. 

Members had the possibility to comment and provide further information on the emerging issues 

between the meetings. 

The emerging issues were presented and assessed using a standard template developed by EFSA (see 

Appendix). 

Definitions 

According to the definition adopted by the Scientific Committee of EFSA in 2007, “an emerging risk to 

human, animal and/or plant health is understood as a risk resulting from a newly identified hazard to 
which a significant exposure may occur or from an unexpected new or increased significant exposure 

and/or susceptibility to a known hazard” (EFSA, 2007). 

In the domain of biological risks, this definition also covers the emergence in the EU of a known 

hazard in a geographical area formerly not affected (e.g. African Swine fever in Russia, Poland, Baltic 
states, Ukraine, Belarus, started in Georgia in 2007), and the transformation of species (e.g. vectors, 

virus jumping to new species such as Ebola and influenza viruses) (EFSA, 2015).  

An “emerging issue” can be defined as one that has very recently been identified and merits further 
investigation, and for which the information collected is still too limited to be able to assess whether it 

meets the requirements of an emerging risk. Thus, emerging issues are identified at the beginning of 
the emerging risk identification process as subjects that merit further investigation and additional data 

collection. Emerging issues can include specific issues (e.g. a specific chemical substance or pathogen, 

or a specific genetically susceptible group of the population), as well as general issues such as drivers 
of change or megatrends (e.g. climate change) (EFSA, 2012).  

The issues discussed at EREN were a selection of potential emerging issues for which MSs and EFSA 
were seeking further data or were interested in the group’s opinion thereon. 

The next step of the emerging risk identification process is that these issues and referring 

recommendations are discussed at the different technical working groups (WGs) in EFSA, taking into 
consideration all necessary information, and to decide on possible follow up actions. 
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4. Assessment 

 Emerging issues in 2015 4.1.

4.1.1. Overview 

In 2015, 13 potential emerging issues were presented by MSs to the EREN (Table 1 and Figure 1). 
Most of these issues originated from MS’s food and animal health surveillance systems and national 

emerging risk identification activities.  

 

Table 1: List of potential emerging issues discussed by EREN in 2015. 

 

 Potential emerging issue Identified 

by 

1 Outbreak related  to the consumption of raw beetroot France 

2 Growth of Vibrio spp in Northern waters and TTX detection in European bivalve 

shellfish 

United 

Kingdom 

3 Putative new influenza virus that has been identified in livestock species (cattle and 
swine) 

Belgium 

4 Risks from the consumption of bitter apricot kernels Greece 

5 Increase of deoxynivalenol and zearalenone levels in Italy in 2014 Italy 

6 Dermatitis due to raw or undercooked Shiitake consumption France 

7 Increased incidence of Salmonella Infantis in broiler meat in Croatia Croatia 

8 Zoonotic spread of CPE/CPA Finland  

9 Artificial plastic rice 
United 

Kingdom 

10 Yersinia pseudotuberculosis outbreak in raw milk Finland 

11 Hay as food or food additive Austria 

12 Oxalic acid in green smoothies Germany 

13 Natural occurrence of bisphenol F (BPF) in mustard  Switzerland 

 

The results from 2010 -2015 show that EREN is increasingly the initial source for the identification of 
emerging issues. In addition, EREN discussed additional information received concerning issues 

presented in the past. 

The potential emerging issues considered in 2015 were classified in seven categories (Figure 2). The 

most frequently evaluated issues were chemical hazards with five issues. The next most reported 

categories were microbiological hazard and new consumer trends with four and two issues, 
respectively. One issue each was presented in the categories of biotoxins and allergens. 

Figures 1 and 2 also depict the number of issues presented by MSs and by EFSA as well as by 
category in 2015. Figure 3 shows an overview of the number of issues by category in 2010 – 2015. 
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Figure 1: Number of potential emerging issues presented by MSs and EFSA to EREN in 2010-2015. 

 

 

 

Figure 2: List of emerging issues presented in EREN in 2015 by category.  
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Figure 3: List of emerging issues presented in EREN in 2010-2015 by category.  

 

4.1.2. Potential emerging issues  

A summary of each issue, together with the key points of the discussions, the conclusions and 

recommendations follows. 

4.1.2.1 Outbreak related  to the consumption of raw beetroot 

Description of the issue 

A series of outbreaks linked to the consumption of raw beetroot were identified in France. The 
chronology of the outbreaks that occurred in 2014 in France is the following: Jan. 2014: Departments 

of Haut-Rhine and Nord – 250 children sick in 20 schools; April 2014: Paris 19th district – 22 children, 

3 adults in two leisure centres (1 central kitchen); End of May 2014: Region of Midi-Pyrénées – 150 
children in 12 schools (1 central kitchen).  August 2014: In the South East of France, a retirement 

house in Grasse where 10 out of 130 elderly exposed, developed symptoms. A previous outbreak 
occurred in France in 2010 within schools in Morbihan where about 500 children were ill. Symptoms 

reported include vomiting and stomach pain. Onset time of illness was approximately 15 to 30 minutes 

following the start of the meal, suggesting reaction to an ingested toxic substance. Retrospective 
cohort studies performed by the French Institute of Public Health Surveillance (InVS) have shown a 

significant association between the sudden onset of symptoms and the consumption of raw grated 
beetroot. InVS had performed a literature review, identifying similar outbreaks in Finland in 2010 

(Jacks et al., 2013). Routine microbiological analyses on food item (raw beetroot samples) did not 

identify any common foodborne pathogens (Staphylococcus aureus and enterotoxins, Bacillus cereus 
and emetic toxins, and Clostridium perfringens). Further analysis for moulds (Aspergillus spp), 
mycotoxins (DON (deoxynilvalenol), zearalenone, HT-2 toxin) and residues of pesticides were also 
returned negative.  

Trace-back investigations indicated that two varieties of beetroots were involved in food poisonings 

that were produced in two countries, Belgium (Boro variety) and Spain (Monty RZ variety). Beetroots 

were delivered to processing companies in France, where they were peeled, washed (chlorine water) 

and grated before being packed in plastic bags (non-modified atmosphere packing). Packed raw 

grated beetroots have a shelf life of 6 days in refrigerated conditions (at 0-4°C). These conditions 

prevent growth of pathogenic bacteria, such as Salmonella, but can enhance growth of psychrotrophic 

bacteria (e.g. Pseudomonas). No visible moulds were reported from operators at different stage of the 

supply chain. 
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Taking into consideration information collected in Finland in 2010, analyses were extended to also 

search for Pseudomonas in the implicated food item.  High counts of P. fluorescens (>2.11 cfu.g-1 in 

whole beetroot and grated beetroot) have been detected on CFC agar selective medium. A test on API 

20 NE® gallery has led to the tentative identification of several Pseudomonas species: fluorescens, 

putida et/ou aeruginosa.  

 

Technical and scientific support by ANSES was requested by French authorities. Several questions 

were addressed and led to the publication of a scientific opinion by November 2014 (Scientific opinion 

2014-SA-0174) (Anses, 2014). To answer the question whether other cases of digestive symptoms 

have been reported in relation to beetroot or any vegetables taxonomically close (spinach, chard, 

Salicornia among the Amaranthaceae family), a literature revue was performed. With the exception of 

the Finnish publication, no other articles were found with a direct connection to the present scenario.  

 

A second question was related to the revealed presence of Pseudomonas. P. fluorescens is well known 
for its antibacterial and antifungal activities. It has been used in vegetable fields directly on the soil as 

a soil improver and plant growth promoter. So far it has always been considered “safe” from a human 
health point of view (the use of P. fluorescens does not enter in the frame of the biocide regulation). 

The group of Pseudomonas is very large and complex (more than 230 species identified so far). Some 
Pseudomonas species are known to be pathogenic. However, more research is needed in order to get 

a better understanding of the mechanisms of pathogenicity. Also, phenotypical methods performed 

during investigations do not permit to reliably discriminate and confirm the species of Pseudomonas 
isolated from food items.  

A third question raised is whether the beetroot matrix (high sugar content, specific metabolism) could 
play a role in activating toxin-production in bacteria, Pseudomonas or other. Following the Finnish 

episodes, further investigations were conducted by the Environmental Laboratory in the National 

Institute for Health and Welfare in 2005 in order to identify cell toxicity produced by P.fluorescens. 
Three strains from different food samples related to distinct food poisonings were tested on different 

cell cultures. Toxicity was comparable to the levels of toxicity from Stachybotrys atra (about 70% of 
all tested cells died), one of the most known toxic mold growing in moisture damaged buildings. 

Testing of the acute toxicity on rats (avoidance tests) was not conclusive and investigations were not 
pursued any further. In addition, experts solicited by ANSES raised the hypothesis of a production of 

biogenic amines or lipopeptids by Pseudomonas within the food item. Other toxins could be produced 

by bacteriological agent or moulds. With regard to the latter, investigations should rather look for the 
presence of Fusarium spp at the stage of primary production or storage.  

The final question concerned the presence of chemical compounds within beetroots, either from 
external contamination or intrinsic compounds naturally present in beetroots. The hypothesis of a 

contamination from pesticides in primary production, from cooling fluids or chlorine residues during 

process is not considered pertinent. On the contrary the presence of toxic compounds in beetroots 
needs to be investigated further, in particular nitrates/nitrites, oxalates and triterpene saponins. 

Some of the investigations performed on incriminated food items permitted to exclude some 
traditional food agents. Complementary investigations were recommended. However, the eventuality 

of an agent not already involved in outbreaks or not yet identified, favours pursuing the 
investigations. In partnership with the French National Institute for Agronomic research (INRA), a 

project aimed at screening toxin-producing microbiological agents and chemical compounds present in 

the incriminated beetroot samples was launched in April 2015 with conclusions expected in the second 
semester of 2016. 

Consecutively to these outbreaks, French food authorities have decided to ban raw beetroots from the 
menus of communal catering facilities for schools and retirement houses. Finnish food authorities had 

already recommended not to eat raw red beetroot. 

Key points from the discussion, the conclusions and the recommendations 

EREN discussed the new trends in beetroot consumption pattern eg Sweden and Ireland indicated a 

new trend towards consuming beetroot raw which was traditionally consumed cooked. Eating beetroot 
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raw is often linked to health claims, in particular, amongst athletes linked to an alleged positive effect 
on endurance.  

EREN concluded that this is considered as an emerging issue. EREN recommended EFSA to contact 

ECDC and other international partners, share this information and enquire about similar food borne 
disease outbreaks which might have been reported. EFSA could investigate whether and with which 

frequency beetroot is among the food items reported during food-borne outbreaks investigations, in 
particular for those food-borne outbreaks that did not turn out to have a source food identified with 

strong evidence. The feasibility of this cross check is dependent on the accessibility of the outbreaks’ 

investigation data. EFSA should look into the national and/or European complaint system if any 
consumer reports indicate a link to the consumption of raw beetroot. EFSA should consult with the 

stakeholder group on emerging risk, get feedback from them and enquire about production 
distribution of packaged raw beetroot.  

 

4.1.2.2 Growth of Vibrio spp in Northern waters and TTX detection in European 

bivalve shellfish 

Description of the issue 

Researchers have reported first detection of tetrodotoxin (TTX) in European bivalve shellfish (Turner 
et al., 2015). 4-epi TTX was identified in five out of 29 samples, notably those containing the highest 

TTX concentrations. 5,6,11-trideoxy TTX and 4,9-anhydro TTX were detected in 13 and 1 sample 
respectively. 

 TTX toxins have previously been assumed not to occur in bivalve molluscs, particularly in temperate 

waters. Additionally, eleven of these 29 shellfish samples were found to contain V. paraheamolyticus 
in the shellfish tissue. 

Vibrio spp. has been reported to be associated with TTX production. The detection of TTX in all but 
one of the V. paraheamolyticus cultures isolated may be significant, providing additional compelling 

evidence for the production of TTX by Vibrio spp. 

The detection of quantifiable levels of TTX in the bivalves together with the detection of Vibrio spp. 

strengthens the possibility that the bacteria provide the source of the toxin detected in bivalve 

molluscs. 

Increasingly favourable conditions for Vibrio proliferation in European waters are anticipated as sea 

surface temperatures will possibly rise in the coming decades. The authors recommended that the 
potential for growth of autochthonous marine bacteria such as Vibrio should be more widely 

investigated. 

 

Key points from the discussion, the conclusions and the recommendations 

 

EREN recognized that even if an increase of Vibrio spp and a concurrent TTX production were to occur 

in European waters, in general, and in Northern waters, in particular, as a consequence of increase in 

sea surface temperatures of coastal waters it would not be detected as both issues are not regularly 
monitored. 

Norway reported that Vibrio spp., which are fish pathogens, are found in Norwegian waters. They are 
not considered to be a significant problem for human health. Vibriosis is however an issue for their 

aquaculture and vaccination of the hatchery produced salmon is mandatory in order to tackle the 
problem. 

Italy highlighted that a fish belonging to the TTX- toxigenic genus Lagocephalus sceleratus was 

recently detected for the first time (2013) in the isle of Lampedusa (between Sicily and Tunisia) and in 
the Adriatic sea (Croatian shore) in 2013 and that research is on-going to detect the TTX. 

Ireland clarified that it is known since the late 80's that some Vibrio spp produce TTX, but the 
quantities detected so far have always been very low, even in broth cultures. 
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EREN concluded that this is considered as an emerging issue. EREN recommended EFSA to consult 
with the network of reference laboratories, in particular, with the reference laboratory for the 

monitoring of Marine Biotoxins (Vigo, Spain) and the EU Reference laboratory for monitoring the Viral 

and Bacteriological Contamination of Bivalve Molluscs (Weymouth, UK). 

 

4.1.2.3 Putative new influenza virus that has been identified in livestock species 

(cattle and swine) 

Description of the issue 

A putative novel influenza virus, tentatively related to the genus D , isolated in pigs (Hause et al., 

2013) and cattle (Collin et al., 2015; Hause et al., 2013 and 2014; Jiang et al., 2014), has been 
circulating in cattle in France (Ducatez et al., 2014). It was first identified in US pigs with influenza-like 

illness in 2011, and an increase was detected in 2014 in cattle (US, China and France). The virus 
genome identified in France is 94%–99% identical to its US counterpart, which suggests 

intercontinental spillover. 

The putative novel virus was shown to infect swine and cattle and to efficiently replicate and transmit 

in ferrets, the animal model of choice for the study of influenza in humans, suggesting that the virus 

could infect humans (Ducatez et al., 2014). In addition, positive hemagglutination inhibition assay 
(HI) was observed in the North American population (1.3% of the 316 sera tested). However, until 

now, the low titres and number of positive samples obtained are inconclusive in determining 
circulation of influenza D virus in the human population (Hauser et al., 2013). 

Influenza-like symptoms in swine were observed in the field but no clinical signs were observed after 

experimental infections, in humans a single seroprevalence study was carried in 2009 and it is not 
known if infection can cause symptoms (Hause et al, 2013). In cattle: unknown even though only 

symptomatic cattle were influenza D positive in a recent study by Ng et al (2015; 14% of the 
symptomatic cattle flu D positive).  

Influenza D virus is not a mandatory notifiable disease according to the OIE and to the European 
Commission (Council Directive 82/894/EEC as last amended by Commission Implementing Decision 

2012/737/EU provides the legal basis for ADNS. 

The pathogen may have spread to swine and cattle in recent years. Efforts should be made to find the 
virus host range and its reservoir species, to assess his specific role in respiratory clinical signs in 

cattle and to evaluate the public relevance of this putative new pathogen (Ducatez et al., 2014). 

Key points from the discussion, the conclusions and the recommendations 

EREN was surprised that cattle are reported as the host species in this intercontinental spill over of 

this influenza genus as this is not the most common host for influenza viruses. On the other hand, 
more common hosts such as pigs might also be a more dangerous species for humans in the case of a 

mutating virus. 

It was pointed out that commonly used PCR methods for influenza diagnostics in animals are based 

on type A virus and cannot detect the new type D virus. Therefore, surveys specifically addressing 

type D influenza are needed to collect epidemiological information on this infection. This is why only 
limited data have been produced. Type D specific PCR primers are already available. 

Italy presented the findings on a screening program from clinical samples for the new genus of the 
Orthomixoviridae family, provisionally named Influenza D virus (IDV). Full-genome amplification was 

achieved from 3 positive samples (1 swine and 2 cattle) out of the 4 positive samples. It was found 
that the swine sample doesn’t show any unique amino acid difference compared to bovine strains and 

its gene segments cluster with IDVs isolated from cattle suggesting the circulation of this virus among 

the two species in Italy. In addition, phylogenetically all the seven segments of the Italian IDV strains 
clustered with D/swine/Oklahoma/1334/2011 showed no sign of reassortment. The next steps will be 

to implement a more extended serum surveillance program (active and passive) over the next 2 years 
on swine and cattle with the aim to determine the intra herd prevalence and possibly, the between 
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herd prevalence. As this virus has the potential to reassort and become infectious to humans they will 
sample as well humans within their regular influenza monitoring program. 

EFSA provided feedback from the discussion on this recent publication with the EFSA Animal Health 

and Welfare (AHAW) panel. The panel discussed that the importance of this virus is currently not 
clear, as the clinical impact is not known. It was considered that it is difficult to conclude if it is an 

emerging issue as no comprehensive surveillance/testing for influenza viruses in cattle has been 
carried out yet in Europe. It was suggested that archived samples could be checked for this virus to 

identify its geographic spread and host range. In addition, evolutionary studies of this strain in 

comparison with some of the earlier influenza strains were considered useful.  

EREN concluded that this is considered as an emerging issue and recommended to propose its 

inclusion on the recommendations for research topic under Horizon 2020. 

 

4.1.2.4 Risks from the consumption of bitter apricot kernels 

Description of the issue 

The Hellenic Food Safety Authority (EFET) observed an increased consumption of bitter apricot kernels 

and bitter almonds in Greece, which could lead to a possible public health threat. Consumption of 

biiter apricot kernels and bitter almonds has been promoted by some quarters for their alleged 
antioxidant protection and as a cancer treatment – such “therapy” is communicated to the consumers 

via different channels through the internet. An increased number of cases with symptoms of acute 
poisoning was observed lately in Greece. 

Bitter apricot kernels and bitter almonds can contain a substance called amygdalin. Amygdalin as well 

as prunasin, linamarin, etc are among a broader group called cyanogenic glycosides. After 
consumption, amygdalin breaks down and produces cyanide compounds (hydrocyanic acid, HCN). The 

release of HCN from cyanogenic glycosides can occur as a result of enzymatic hydrolysis by β-3-
glycosidases following maceration of plant tissue, or by the gut microflora. On hydrolysis, one gram of 

amygdalin can liberate 59.1 mg HCN (equivalent to 59.6 mg CN) (EFSA, 2004). 

The risk and severity of poisoning can vary from mild to severe and fatal poisoning and depends on 

the concentration of HCN at levels toxic to the human body, but also on the amount of product 

consumed. 

In Greece, the epidemiological data showing that the consumption of bitter apricot kernels and bitter 

almonds is associated with the poisoning cases is limited. During the second half of 2014, an 
increased number of recorded (some of them hospitalized) cases (at least 9) with symptoms of acute 

poisoning after the consumption of apricot kernels and bitter almonds, was observed. During 2015 

new cases were reported with symptoms of cyanide poisoning that needed to be treated at health 
units. 

The Scientific Council of Food Control (ESET) of Hellenic Food Safety Authority examined the possible 
risk of CN¯ ions for the health of consumers. The main conclusions of the scientific opinion of ESET on 

the risk assessment of bitter apricot kernels and bitter almonds on the health of consumers are: (1) 

There is no scientific evidence for the claim that amygdalin is effective against cancer; (2) The 
concentration of cyanogenic glycosides in bitter apricot kernels and bitter almonds have significant 

variations, depending on the variety of the plant and the processing of the fruit; (3) There is no 
information available from national studies on the intake of the Greek population to bitter almonds 

and bitter apricot kernels so as to be able to carry out a full epidemiological study; 

ESET has taken into account the Provisional Maximum Tolerable Daily Intake of the International 

Scientific Committee of the FAO / WHO (JECFA) of 12- 20 μg/ kg per body weight and the average 

concentration of cyanide ion (CN) in apricot kernel derived from European surveys and is equivalent to 
0,5 mg per kernel and suggested that: (1) Consumers must be informed that the maximum intake of 

bitter apricot kernels are two pieces per day; (2) Children (and) pregnant and lactating women should 
avoid eating these kernels; (3) Retailers of these kernels should ensure consumers safety by providing 

in the label of the product information that include, the maximum daily intake, advice against 
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consumption by children, pregnant and lactating women and a warning message about the risk of 
poisoning in case of  excessive consumption of these products. 

It was asked whether other Member States have developed similar suggestions or guidelines or 

control measures to limit the emerging risk of the consumption of bitter apricot kernels and bitter 
almonds for the health of consumers. 

Key points from the discussion, the conclusions and the recommendations 

The EREN was presented with a new trend in consumption pattern which could explain this increase 

of food borne disease outbreaks linked to apricot kernels. It seems that many of these outbreaks were 

linked to the consumption of organic apricot kernels associated with anti-carcinogenic health claims. 
Other countries such as Austria reported as well anti-carcinogenic health claims associated with 

apricot kernels. The BfR published in April 2015 an updated opinion stating that two bitter apricot 
kernels per day are the limit for adults and that children should refrain from consuming apricot kernels 

altogether. The UK reported that the consumption of bitter apricot kernels is a known issue. No data 
on the consumption of such products or the incidence of poisoning within the UK is available. However 

there is concern about the availability of the product as a ground powder making it more difficult for 

people to judge how much of the product they are consuming. Finland published a fact sheet on 
apricot kernels and amygdalin on 19 May 2015.  

EFSA updated the EREN about a new mandate for the CONTAM panel to draft a scientific opinion on 
the acute health risks related to the presence of hydrocyanic acid in apricot kernels and products 

derived from apricot. (The opinion has since been published in April 2016, 

https://www.efsa.europa.eu/en/efsajournal/pub/4424 ).  

EREN concluded that this is not considered as an emerging issue as a request for risk assessment 

has already been addressed to EFSA. EREN recommended EFSA to keep monitoring the issue by 
enquiring MS to send information from the national poisoning centres and to consult the stakeholder 

about possible consumer complaints and production data of apricot kernels. 

4.1.2.5 Increase of deoxynivalenol and zearalenone levels in Italy in 2014 

Description of the issue 

Official testing and self-monitoring by food business operators performed on maize and feedingstuffs 

during the second half of 2014 evidenced high levels/frequency of deoxynivalenol (DON) and 
zearalenone contamination. Health and production adverse effects in production animals (mostly pigs) 

were observed following the introduction of 2014 maize. Analysis of contamination data for DON and 
zearalenone in feedingstuffs from previous years shows an increasing trend. 

Association of the increased contamination with lower temperature/higher humidity in summer 2014 

in northern Italy compared to previous years was reported. Northern Italy produces most of Italian 
maize. DON and zearalenone contamination had never been at significant levels of concern in maize 

from low altitude areas in Italy, whereas the problem had already been registered at higher altitude 
with wet and cool climate. A concern deriving from the new scenario is the possibility that other 

mycotoxins favoured by cool and wet summer conditions could be produced and their toxicity could be 

scarcely known and methods for their detection could be inadequate. 

Key points from the discussion, the conclusions and the recommendations 

Italy is considering additional screening of other mycotoxins which could be produced as well under 
these favourable weather conditions of cool and wet summers. In particular, type A trichothecenes H-

2 toxin and HT-2 toxin along with fumonisin B1 and B2 are already being monitored. No increase of 
these Fusarium mycotoxins has been observed in the last years.  

Norway has detected an increase in the mean concentration of DON and other mycotoxins produced 

by Fusarium fungi in cereals over the last decade. A comprehensive risk assessment (RA) of 
mycotoxins through the whole food chain for cereals was published by the Norwegian Scientific 

Committee for Food Safety (VKM) in 2013. VKM found that under humid conditions, agricultural 
practices such as an extensive cereal monoculture, limited use of crop rotation and reduced tillage, 

contribute to increased occurrence of mycotoxin producing fungi. Although there is a large annual 
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variation in the occurrence of DON, VKM concluded that during the last decade, parallel to an 
increased precipitation during the flowering period, there has been a strong increase in the infection 

rate and occurrence of DON in oats and wheat. Future climate change in Norway, with increased 

temperature and possibly increased precipitation during the flowering period, would imply a significant 
increase in problems with Fusarium infection and occurrence of mycotoxins in cereals in the years to 

come. VKM also identified important gaps in knowledge and data with respect to plant production, 
especially concerning Fusarium infection rates and protective measures against infection. Also, data 

on occurrence and data on toxicity of mycotoxins, particularly in some domestic animal species and 

for emerging toxins, are lacking.  

In Sweden analysis of mycotoxins or metabolites thereof in the urine from about 250 adults, collected 

in 2010-2011, revealed that exposure to mycotoxins are frequently occurring in the adult population. 
In addition, exposure to more than one mycotoxin was common, i.e. in our samples two concurrent 

mycotoxins were found in in 40 % of the samples and three different mycotoxins in 27% of the 
samples. Notably, NIV was only detected in samples with three or more mycotoxins and it was only 

detected in samples were DON also was present. Since this was the first time mycotoxins were 

analysed in urine, time trends cannot be deduced from the material. Instead further analyses are 
being planned, this time to include also children. Furthermore, in their analyses, ochratoxin A (OTA) 
was detected alone or in combination with another mycotoxin in about 50% of the samples, and the 
levels were unexpectedly high. However, an analysis of the food intake among individuals with OTA in 

the urine did not reveal any specific foods as being more likely to have contributed to the high levels 

of OTA (detailed results in Wallin et al 2015, accepted for publication). Due to these results questions 
have been raised regarding contamination levels in foods and have prompted to extend the 

investigation. An increased number of raisin samples are now analysed from 2014, approximately 40 
samples. However, these samples did not reveal high levels of OTA. In 2015, it is planned to analyse 

OTA in coffee within the official monitoring program. 

Austria reported as well high levels of DON. Different hypothesis were issued for this such as repeated 

maize harvests, different corn hybrids, corn worm. 

Denmark updated EREN on a research project on the risk of Fusarium toxins in wheat and maize. The 
project developed a risk assessment model to predict critical levels of DON in grain maize and wheat 

by analysing several significant risk factors such as: soil management (ploughing), the previous 
harvest, the variant susceptibility, days with rain at flowering and the temperature. As a consequence 

the following risk mitigation measures were issued for the producers of wheat and maize, and the 

feed mills and pig producers, respectively: to use less susceptible varieties of maize and wheat, to 
plan early harvest and avoid (if possible) delay in harvesting especially if rain during flowering, avoid 

maize as previous crop for winter wheat, consider application of fungicides in wheat fields predicted 
as ‘very high risk’ and to test the grain maize prior to preparing compound feed, adjust amount of 

grain maize with high DON content, in order to keep concentrations in the final compound feed for 

pigs below the critical level. 

EREN discussed whether a change in agricultural practices such as a change in the corn variety could 

explain as well this increase in occurrence. Italy looked into the hypothesis on hybrids and genetic 
control was not deemed efficient as the yield would decrease for these more resistant hybrids. 

Regarding the control measures it seems that by anticipating the harvest by a number of days capable 
of limiting the fungal proliferation would work best. As few as 5-7 days can make the difference in 

critical environmental conditions. Mycotoxicological models have proved capable of indicating high risk 

of contamination of maize and can be used to anticipate harvest as a mitigation measure.  

EREN was reminded of the EFSA external scientific report on “Modelling, predicting and mapping the 

emergence of aflatoxins in cereals in the EU due to climate change” (Battilani et al., 2012). 

EFSA informed the EREN about two on-going activities on DON: (1) Internal mandate on an 

experimental study of deoxynivalenol biomarkers in urine; (2) Scientific opinion from the CONTAM 

panel on the risks for animal and public health related to the presence of deoxynivalenol, metabolites 
of deoxynivalenol and masked deoxynivalenol in food and feed. Both reports are expected to be 

published by end of -2016. 

Due to increasing exposure and increasing geographical coverage EREN concluded that this is 

considered as an emerging issue. EREN recommended EFSA to (1) outsource a research project to 
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combine the occurrence data with climate profiles to predict the risk of mycotoxin development in 
cereals; (2) monitor the geographical and concentration change in mycotoxins across Europe with a 

view to validating and refining existing mycotoxin predictive model; (3) consult the Stakeholder 

consultative group on occurrence data and on the models they are using to correlate climate data with 
occurrence data; (4) to put this research topic forward under the horizon 2020 for DG research. 

4.1.2.6 Dermatitis due to raw or undercooked Shiitake consumption 

Description of the issue 

French poison centres have recently notified a growing number of dermatitis cases occuring after the 

consumption of raw or undercooked Shiitake mushrooms. A series of 15 cases was published in 2014 

(Boels et al, 2014). 

“Shiitake (Lentinula edodes) is an edible mushroom which was initially grown in Japan and China and 

is now sold on the European market. Flagellate erythema may arise following shiitake consumption 
and was first described in Japan in 1974. Boels et al. report a French shiitake dermatitis case series. 

The findings of a retrospective study of shiitake dermatitis cases, reported to French Poison Control 
Centres (PCC) from January 2000 to December 2013, are reported.  

Symptoms included, rashes 12 h to 5 days (median: 24 h) after raw shiitake ingestion, linear and itchy 

urticarial lesions formed on the trunk, arms, and legs within a few hours and persisting for 3 – 21 
days. In four cases, rash and pruritus were either triggered or worsened by sun exposure. Eleven 

patients received corticosteroids, antihistamines, or both. All patients completely recovered. Due to 
the rapidly increasing consumption of exotic food in Western countries, it is no surprise that cases of 

shiitake dermatitis are now appearing in Europe. The mechanism of shiitake dermatitis is thought to 

be toxic and due to lentinan, a polysaccharide component of the mushroom. 

There is no specific validated treatment for shiitake dermatitis. Health professionals and the general 

population should be aware of both the risk associated with raw shiitake consumption and of the good 
prognosis of this very spectacular and uncomfortable toxic dermatitis. 

A recent quick survey in September 2015 among French speaking dermatologists, members of a 
network called “Revidal Gerda”, found that out of 22 who answered the question, 8 had seen Shiitake 

dermatitis in the past few years, among them, 5 in the past year. This result suggests that the 

phenomenon is not rare. 

Key points from the discussion, the conclusions and the recommendations 

 

BFR published an opinion in 2004 on the health risk linked to the consumption of Shiitake mushrooms. 

(http://www.bfr.bund.de/cm/343/gesundheitliches_risiko_von_shiitake_pilzen.pdf). The opinion 

advised consumers to be aware of the risk of developing acute dermatitis after consuming shiitake 
mushrooms and identified as well the polysaccharide Lentinan as the culprit molecule. The opinion 

does not mention that this molecule is thermolabile and that it is inactivated by the heating process. 
In 2004 not many cases of acute dermatitis were reported in Germany. 

The Nordic risk assessment published a comprehensive opinion on edible mushrooms suitable for 

commercial marketing where the general conclusion was “Do not eat mushrooms raw, as many 
mushrooms may cause discomfort, e.g.stomach pain if eaten raw” (page 8, (http://norden.diva-

portal.org/smash/get/diva2:733528/FULLTEXT01.pdf).For a few selected mushrooms the advice was 
given not to eat them raw such as for A. borealis (and other Honey Fungus species (A. cepistipes, A. 
lutea) and A. mellea; Morel (M. esculenta) and the closely related morel Black Morel (M. conica). 
Regarding the shiitake, the advice given is to thoroughly cook them prior to consumption to avoid 

dermatitis. 

In Sweden the problem with toxic dermatitis related to raw shiitake consumption is known. This will 
also be considered in Sweden when the new general consumer advice regarding mushrooms will be 

formulated. 

Austria stated that the issue on toxic dermatitis related to raw shiitake consumption is known, but no 

human cases were reported. 
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EREN discussed the issue related to labelling. The producers cannot be enforced to label the risk 
linked to the consumption of raw shiitake if this is not required by the EU legislation. The best risk 

mitigation measure seems to alert the consumers about the risk via the national food safety 

authority’s website.  

EREN concluded that this is considered as an emerging issue linked to the emerging megatrend of 

consuming food raw which was traditionally consumed as cooked. EREN recommended (1) to monitor 
the change in consumption pattern from cooked to raw shiitake by collecting data from national 

poison centres and dermatologists; (2) Member states to inform their citizens about the danger of 

consuming raw shiitake. 

4.1.2.7 Increased incidence of Salmonella Infantis in broiler meat in Croatia 

Description of the issue 

Croatian national monitoring system showed high number of Salmonella Infantis positive samples in 
broiler meat. Out of 474 samples, 46 samples were positive on S. Infantis in 2015. Monitoring was 

done for the first time in 2015 year so no comparison with previous years is possible, but the number 
is much higher if compared to other Salmonella spp. 

Samples of faeces and overshoes collected in broiler housing also showed increased number of 

positive S. Infantis cases for period 2011-2014 from 8 to 34 positive samples. 

Regarding human incidence in Croatia, reporting is mandatory only for S. Enteritidis and S. 

Typhimurium, but 8 human cases of S. Infantis were reported in 2014. Since reporting for this 
serotype is not mandatory, it may be assumed that the number of human cases might be much 

higher. 

There is no legal framework for S. Infantis at EU level, only for S. Enteritidis and S. Typhimurium in 
fresh poultry meat. 

EFSA (2015) noted that according to the results of the ECDC for 2013 S. Infantis was fourth most 
common serotype of Salmonella in the EU. It should also be noted that according to the results for the 

reporting of the incidence in people, S. Infantis increased by 26.5% in 2013 compared to 2011. The 
largest number of cases was observed in Germany, where the number of patients has almost doubled. 

The Center for Disease Control and Prevention (CDC, 2015) in one of their last reports also indicated a 

substantial increase in human infections of S. Infantis in 2014 in relation to the period 2006-2008 and 
2011-2013. This increase was by as much as 162% compared to the period 2006-2008. 

Key points from the discussion, the conclusions and the recommendations 

Slovakia reported results from the different monitoring exercises: In 2014 111 human cases on S. 
Infantis were reported (2% of all illnesses on salmonellosis).  In 2008 82 human cases on S. Infantis 

were reported (1% of all illnesses on salmonellosis).  Results from 2008 in broiler meat showed 3 % 
of positive samples from all illnesses on salmonellosis versus 16 % of positive samples in 2009. 

Whereas positive samples in feedstuff was 8 % in 2009 versus 2 % in 2008.  

Austria showed monitoring results on S. Stanley and S. Infantis from 2010 until 2014. Until 2010 

hardly any cases were reported and from 2010 onwards 100 of cases were reported for both serovars. 
In particular, positive results for S. Infantis in broiler flocks increased to 50 % from 2010 to 2014 in 

parallel with an increase of positive results for S. Stanley in turkey flocks to 36 % over the same 
period. Among the hypotheses for this uprising trend are the different mitigation measures for other 

Salmonella serovars such as vaccination programs. A change in the dominant serovars in Europe can 

be due to an increase of pressure on one serovar providing space for another serovar to occupy and 
develop further. Austria is currently monitoring the kebab street shops for S. Stanley. 

France reported no significant change in their results from monitoring programs and suggested to 

amend the legislation by expanding the monitoring to additional serovars. 

In Denmark all serovars are included in the Salmonella control programmes, not just S. Enteritidis and 

S. Infantis. An increase in occurrence of S. Infantis has been observed in 2014 and 2015 among 
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salmonella isolates from feeding materials and compound feed as well as in Danish broiler flocks 
(Annual Report on Zoonoses in Denmark 2015).  

The issue was discussed at the latest EFSA scientific network meeting on microbiological risk 
assessment in October 2015 (http://www.efsa.europa.eu/sites/default/files/event/151027b-m.pdf).At 

this meeting a break out session was organised to allow a deeper discussion on the subject of S. 
Infantis and S. Stanley. A number of questions were discussed on the prevalence in humans, animals 

and food, on sampling schemes, isolation and typing in the MSs. It was further asked if there is any 

additional legislation in the MS on Salmonella serovars others than the food safety criteria in 
Regulation (EC) 2073/2005 and if there are current research activities on S. Infantis and S. Stanley.  

EREN discussed whether different vaccinations or vaccination programs are needed.  

EREN concluded that this is considered as an emerging issue. EREN recommended EFSA to take a 
longer term view of Salmonella in poultry flocks and to use this uprising trend as a case study to 

investigate the impact of possible drivers.  

4.1.2.8 Zoonotic spread of CPE/CPA 

Description of the issue 

ECDC as well as CDC and WHO sees the emergence and spread of carbapenemase producing bacteria 

as a public health threat of acute importance, especially because these infections are associated with 

an increase of morbidity, mortality, and healthcare costs.  

Carbapenemase-producing Enterobacteriaceae (CPE) and Acinetobacter (CPA) produce enzymes that 

make the bacteria resistant to most β-lactams, including the carbapenems, penicillins and 

cephalosporins. In addition, many CPE/CPA strains frequently carry additional genetic determinants 

that result in resistance to other critically important non-β-lactam antibiotics, including 

fluoroquinolones and aminoglycosides. Thus, these bacteria are resistant to most ’first choice’ 

antibiotics; leaving only less effective antibiotics (e.g. colistin, tigercycline or fosfomycin) for treatment 

of human CPE/CPA/ESBL infections (Patel & Bonomo, 2013).  

Carbapenemase producing bacteria are currently almost exclusively isolated from human cases, 

primarily in the non-zoonotic Klebsiella pneumoniae, but also carbapenemase resistant Acinetobacter 

baumannii are commonly found in hospital outbreaks in several EU countries. In Greece, Italy and 

Malta, the epidemiological situation is considered endemic, meaning that most hospitals in a country 

are repeatedly seeing cases admitted from autochthonous sources (ECDC, 2013). Carbapenemase 

genes (chromosomal or as plasmids) have also been found among several other enterobacteria 

(including E. coli and Salmonella), and Pseudomonas bacteria. 

The worldwide human-to-human spread of CPE and CRA means that the risk of transfer of bacteria 

and/or resistance genes to pets and production animals increases accordingly – potentially leading to 

extensive animal reservoirs of carbapenemase producing bacteria. Transmission of bacteria from 

humans to animals has been documented in the case of the livestock-associated MRSA CC398, where 

the bacteria originated from a human strain of MSSA (Methicillin-Sensitive S. aureus) CC398 (DANMAP 

2011).  

There are only few reported findings of carbapenemase producing bacteria in animals and food. 
Sporadic findings in animals and food worldwide, in particular, from the Middle East and Asia. EU 

harmonised surveillance of CPE in food and production animals started in 2014 (Mandatory for E. coli 

from broilers). Since 2015 it’s mandatory to monitor for CPE in E. coli from pigs, cattle and meat. 

ECDC has published official guidelines relating to infection control measures for CPE in the public 

health sector, and most MS have addressed the spread of CPE by creating new or modified guidelines 

and control strategies (ECDC, 2013). However, it remains unclear if the food and veterinary sectors 
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have liaised with public health authorities to developed similar specific guidelines or control measures 

to limit the emerging risk of CPE being introduced by healthy human carriers to the production animal 

populations. The new legislation on the harmonised monitoring of antimicrobial resistance in food 

producing animals and food in the EU foresees routine and specific monitoring of carbapenem 

resistance in Salmonella and indicator E. coli.  

Key points from the discussion, the conclusions and the recommendations 

Different EREN members shared results from their national monitoring and/or control management 
programs: 

• In Sweden no positive results were found in food producing animals and meat. Different authorities 

are collaborating to develop a One Health strategy to tackle CPE in food producing animals, in food 
and in the environment.  

• Greece is currently implementing a survey on the prevalence of CPE in food products and the results 
will be available beginning of 2016. 

• Germany has an on-going national multi institutional research project called “RESET” in which BfR is 
one of the participants. (www.reset-verbund.de ). The project brings together researchers from 

animal and human health and focuses on the cause of emergence of resistant Enterobacteriacea. The 

main objective is to investigate the spread and transmission of the resistance genes across the 
different human, animal and environmental habitats and to identify possible risk factors for 

transmission to humans. The project is currently in its second period until 2016. From 2015 onwards 
one of the activities of the project is an active resistance monitoring program with more sensitive 

methods targeting additionally animals in primary production and foods which will be analysed for 

ESBL.  

• In Denmark, the legislation on Salmonella monitoring and control mandates the Authorities to 

conduct extended surveillance of farms where critical types of resistance (fluoroqinolones and 3rd/4th 
generation cephalosporins) have been found. In 2015, the legislation for Salmonella in cattle was 

updated to include carbapenem resistance as a critical type of the surveillance. There are plans to 

include carbapenems to the list of critical types of resistance to be surveyed when Salmonella 
legislation is updated for poultry and pigs. 

• In Italy no positive results were reported. 

Given the importance for EFSA to ensure a high level coordination within this area, it is planned to 

establish an umbrella project within EFSA to support risk managers in the fight against this major 
public health concern. (This has since been established under the coordination of the BIOCONTAM 

unit).  

EREN concluded that this is considered as an emerging issue. EREN questioned the relevancy of this 
issue for the emerging risk work. What is potentially relevant for the emerging risk related activities is 

this new route of exposure for food producing animals to be contaminated by humans. More data in 
the future are needed to provide an indication of possible contamination from humans to animals. 

There might be a need to re-discuss this issue on possible mitigation measures at MS level. EREN 

recommended EFSA to sensitize MS to develop guideline documents to prevent the contamination 
from humans to animals and to publish these. 

4.1.2.9 Artificial plastic rice   

Description of the issue 

In 2011 reports began circulating in media across South East (SE) Asia that artificial (plastic) rice was 

being produced in China, which was subsequently being sold in towns such as Taiyuan in Shaanxi 
province.  

The issue was raised in 2013 by European Parliament seeking clarification on whether the Commission 

was aware of the practice, and if so, what safeguards were in place to prohibit artificial rice from 
entering into the EU. A briefing note was prepared by the UK for discussion by EREN. 
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The European Commission response of 20 September 2013 to the Parliamentary question states that 
rice products originating in China are subject to Commission Implementing Decision 2011/884/EU, 

recently amended to Commission Implementing Decision 2013/287/EU, which stipulates consignments 

of rice originating from China can be released for free circulation only if accompanied by analytical 
report demonstrating it is GM free and a health certificate issued by the Chinese competent authority 

(AQSIC) certifying the rice has been produced, sorted, handled, processed, packaged, and transported 
in line with good hygiene practice.  

In October 2015 EFSA received the following link http://shanghaiist.com/2015/05/20/fake-rice-made-

with-plastic-spreading-across-asia.php from an ECDC colleague from their Epidemic Intelligence 
monitoring. The information on ‘plastic rice’ was apparently found in several media that week. This 

rice is likely to be commercialised throughout Asia according to some media. 

The rice is produced using a mix of potatoes, sweet potatoes and plastic. It is formed by mixing the 

potatoes and sweet potatoes into the shape of rice grains, at this point industrial synthetic resins are 
then added. 

It would appear that appropriate tools are in place which reduces the risk of affected products 

entering the EU, nevertheless, the UK would like to encourage a discussion on the subject, firstly to 
highlight the practice, but also to consider whether a risk of entry into the EU still remains via third 

country involvement. 

Key points from the discussion, the conclusions and the recommendations 

The INFOSAN Secretariat received several inquiries from INFOSAN members in Asia as concerns over 

fake rice were perpetuated in the media. The Secretariat reached out to INFOSAN members in China 
to inquire about this event and to verify or dispel the rumours. Unfortunately no further information 

was supplied. One INFOSAN member from another Asian country reported a suspected case of illness 
following the consumption of the implicated rice, but this could not be confirmed upon further 

investigation and no fake rice was found. This event highlights the added difficulties that arise during 
food safety events that result from fraud. In addition, gaps in the analytical methodologies to test for 

“fake rice” were also raised. 

The US FDA and their food fraud network are aware of the issue and are monitoring the rice imported 
from China. Assumptions arose that this fake rice is exported mainly to the African continent.  

EREN discussed the difficulty linked to this issue as no proper risk characterisation can be done unless 
the different risk characterisation questions such as, which different types of resins are used to 

produce the fake rice, are properly identified. 

EREN concluded that this is considered as an emerging issue. EREN recommended EFSA to contact 
its different international collaborators from Asia and remain liaised with INFOSAN to be kept updated 

on this issue. 

4.1.2.10 Yersinia pseudotuberculosis outbreak in raw milk 

Description of the issue 

An outbreak of 55 persons, 35 male and 20 female from 1 to 67 years of age (median 14 yrs), caused 

by Yersinia pseudotuberculosis (YP) was recognized in the beginning of March 2014, because a cluster 
of YP cases (4 persons) visited the same hospital in Southern Finland. The finding triggered an alert to 

physicians and clinical laboratories to sample patients with yersiniosis-like symptoms. At the same 
time the national infectious diseases register (NIDR) was scanned for other YP cases from February to 

April. Six out of 36 cases found in the NIDR were interviewed with a standard questionnaire with 
questions on the symptoms, travel history, consumed foods and drinks, cooking methods, places for 

shopping and eating out and animal contacts (Pärn et al., 2014). 

According to the results, a web-based questionnaire was launched for the persons in the NIDR and 
their household members with more specific questions on food consumption within two weeks before 

the symptoms. A case-control study was performed, and the illness was found to associate 
significantly with raw milk consumption produced in one certain farm. 
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Since the dairy farm was informed on the conclusions based on statistical evidence, the producer 
announced a voluntary recall and ceased delivering raw milk to retail. Media was informed in order to 

give advice to the consumers to heat raw milk to at least 75 °C for 15 s before consumption.  

The microbiological examinations revealed YP type O:1 isolate in all the 41 samples sent to the THL 
(National Institute for Health and Welfare) as well as in a milk sample from one case’s home and in 

the milk filter of the milking machine (at the stable). All isolates had the same outbreak profile. Eight 
cases also had Campylobacter jejuni infection. YP was detected in the producer’s premises from 

calves’ faeces samples and cows’ pooled faeces samples, bulk tank milk and packed raw milk from 

producer’s storage. Campylobacter jejuni, Yersinia enterocolitica and presumptive STEC were detected 
in milk filter and or different types of milk samples. YP was detected also from the stable 

environment, from the cowshed and under the milking robot. Cows obtained the bacterium probably 
by eating feed in an environment contaminated by rodents. Rodents and birds are the main reservoirs 

of YP. Subsequently, the most probable route for milk contamination was through cow’s faeces during 
the milking procedure (milking robot) (slight traces of YP under the milking machine and rat 

sightings). 

The infectious dose in this case was estimated at 2 600 - 12 000 YP cfu, which was calculated from 
the information on the consumed amount of raw milk and the growth rate / increase in quantities of 

YP bacteria detected in the farm’s raw milk after milking. This case suggests that the number of cells 
required to infect a person is much smaller than previously estimated (108 - 109 cfu). It also showed 

that healthy adults may get illness by drinking contaminated raw milk, and not only those in risk 

groups. However, previously diagnosed chronic diseases were not associated with the probability of 
getting ill. Age was associated with illness, those under 23 years old were more likely to get ill. The 

producer fulfilled all the legal requirements at start of the production. The livestock of 90 milking cows 
was sampled for Salmonella and STEC O157, and the milk for Listeria monocytogenes, Campylobacter 
(and later on for Enterobacteriaceae ) as required in Finland. The raw milk packages were labelled as 
stipulated with the notice about storing temperature (at 0-6 °C), potential microbial hazards, warning 

for risk groups, and pasteurization instructions (72 °C 15 s). The milk was cooled immediately after 

milking, kept under 6 °C and sold within five days. The criteria set by the dairy (total count), where 
most of the milk was sold (for pasteurization), were also reached. In February, the farm had started a 

one-day a week acting raw milk packaging facility, and had already delivered about 12 000 litres raw 
milk in 3-litre packages with faucet to 24 grocery stores in Southern Finland.  

After outbreak investigations, the farm was monitored for YP in May, June, October and November. 

YP was absent from tank milk and filters in June but positive again in October (milk and filters) and 
November (filters). The farm was given advice and instructions in order to improve hygiene. The 

inspectors asked for more precise control instructions for inspections at raw milk farms in the name of 
neutrality. 

Conclusions: (1) The latest studies have shown that YP can be detected in pigs also in other MSs, if 

only it is explored for; (2) Deficiencies in notification systems and/or laboratory methods may hinder 
the detection of human cases;(3) As a bacterium circling in the environment, YP may also be detected 

in other foods in the future, particularly if sampling and detection methods are appropriately applied. 
The significance of finding low levels of YP, particularly in foods that would receive subsequent heat 

treatment, needs to be clarified.  

YP is a zoonotic bacterium with a faecal-oral contamination route. In Finland the source has most 

often been domestic vegetables and raw milk. The incubation period is 2–25 days. YP is challenging 

from the point of view of food hygiene, because it is able to grow at refrigerator temperatures, and in 
vacuum and MAP packages. The symptoms are similar to appendicitis: severe stomach ache and 

fever, sometimes also nausea, vomiting and diarrhea. Possible sequelae are erythema nodosum, 
reactive arthritis, iritis, myocarditis, urethritis, which are the same but more general than from 

salmonellosis. 

Key points from the discussion, the conclusions and the recommendations 

Finland clarified that no other cases were detected in other farms. YP may be an endemic problem in 

Finland and in other Scandinavian countries because of the large areas of wild landscape with large 
number of lakes and low human and animal density. On the other hand, investigation, sampling and 

therefore detection may be less frequent in other countries. Initially Finland discussed introducing a 
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mandatory sampling for YP regarding requirements for the raw milk selling producers but the proposal 
was dropped because expenses needed to be reasonable and YP was not considered a major risk of 

raw milk consumption. 

In Slovakia, despite the increasing trend of consuming raw milk, no positive samples for YT have been 
reported so far. 

Germany reported an increasing trend of selling raw milk directly from the farm. Since prices for milk 
have been falling in 2015, more farmers are now directly selling raw milk from the farm to the 

consumers. The dairy farmers are obliged to put up a sign next to the selling point where consumers 

purchase raw milk with an advice to cook the milk prior to its consumption. Despite this, plenty of 
consumers drink the raw milk directly after buying it. Salmonellosis and campylobacteriosis disease 

outbreaks associated with raw milk consumption from the farm have been noted in 2015.  

Italy reported no problems linked to YT in raw milk with no reported human cases. Likewise, in France 

where 15 % of the cheeses are made from raw milk it is not noted as an issue. Italy reported 4 
positive results out of 200 samples from 2014 of YT in pigs. 

In Ireland, 600 samples of raw milk taken at 211 farms were screened for pathogenic bacteria. 

Sampling took place between June 2012 and June 2013 
(https://www.fsai.ie/publications_survey_raw_milk/). Pathogens such as Campylobacter, Listeria 
monocytogenes and VTEC were found. Yersinia tuberculosis was not tested for. 

In the UK, six outbreaks with young children were recently reported which triggered a debate on 

whether to sell raw milk at all. Further incidents data are being compiled and should be available by 

the end of January 2016. Further details of the UK controls on raw cow’s drinking milk can be found 
at: http://www.food.gov.uk/business-industry/farmingfood/dairy-guidance/rawmilkcream. 

In Scotland, where unusual outbreaks linked to the consumption of raw milk were reported, raw milk 
sale is forbidden since 1983. 

The Belgian food safety authority has published in 2015 a scientific advice on the microbiological risks 
linked to the consumption of dairy products derived from raw milk. (http://www.favv-

afsca.fgov.be/comitescientifique/avis/_documents/AVIS02-2015_FR_DOSSIER_2014-06.pdf). In table 

7 of this report it is shown that although pathogenic Yersinia could potentially be present in the raw 
milk no positive results were detected in dairy products derived of raw milk in Europe.  

EREN agreed that this issue is not a new one, but what is of concern is the increase in consumption of 
raw milk observed over the last few years. It remains to be clarified how effectively the bacteria 

(Yersinia) transmit between species (i.e. the infectious dose), in particular between animals and 

humans and whether one could expect a similar contamination spread from cattle to humans as was 
the case with VTEC. 

EREN concluded that this is considered as an emerging issue in the context of this same megatrend 
mentioned earlier in this report to consume products raw which were “traditionally” consumed as 

cooked, in this case pasteurized. EREN recommended to liaise with the BIOHAZ panel who is currently 

carrying out a risk assessment on the consumption of raw milk linked to Listeria to ensure that the 
potential issue of YT is discussed at the on-going WG. It might be interesting to look at a potential 

north –south gradient and investigate the possible drivers behind this gradient. 

4.1.2.11 Hay as food or food additive  

Description of the issue 

The use of hay as food or food ingredient is increasing. In Austria, more samples with hay as food 
ingredient exist than in the past. The products seem to be limited to the Alps region. This is triggered 

on the one hand by the desire of consumers for food as natural as possible and on the other hand the 

desire of manufacturers to develop products with a unique selling proposition.  

The Austrian Federal Ministry of Health requested clarification if a food with hay (an undefined 

mixture of herbs, flowers and grasses) as ingredient is safe, in particular with regard to Art. 14 of 
178/2002.  
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The following products were found on the market in Austria: Chocolate with Hay, mustard with Hay-
extract, cheese with Hay (hay or wild flowers), vinegar with hay, liqueur and liquors made out of or 

with hay, soft drink with hay extract. 

In addition “Hay” is used in the gastronomy (eg. “hay-soup” or meat roasted with hay). Several food 
recipes can be found in the internet. 

The country of origin is mainly Austria but it is assumed that there are similar products in the regions 
of the alps – Germany, Switzerland, France, Italy, Liechtenstein. 

Due to the fact that the composition is unclear, several hazards with potential risks to human health 

can be identified: 

• Occurrence of toxic plants or plant ingredients (eg. Pyrollizidinalkaloids, Colchizin) 

• Microorganisms, especially, if not heated hay is used (eg. Bacteria, Mould,) 

• Contaminants due to the agricultural production (eg. mycotoxins, heavy metals,) 

• Parasites (eg. Tapeworm (Echinococcus multilocularis)) 

There seems to be a difference in using a “defined hay” (wild flowers or specific agricultural 

cultivation), “hay flower” (flos graminis) or using hay from any source from the environment. The 

unknown composition and possible occurrence of different hazards makes it nearly impossible to 
conduct an exposure assessment and finally risk characterisation. 

A risk assessment was requested by the Austrian Federal Ministry of Health. The terms of reference 
are: “Is hay as food or food ingredient safe or unsafe regarding the regulations of the Austrian food 

Law” (due by early 2016). 

Human cases: The laboratory for food (Agenzia provinciale per l’ambiente, Bolzano, Provinicia 
autonoma di Bolzano, Alto Adige, Italy) analysed hay-soup acquired via internet in the context of a 

human death case. They found contamination with faeces from mouse and cattle, stones and dead 
insects: 

http://www.provinz.bz.it/umweltagentur/service/aktuelles.asp?aktuelles_action=4&aktuelles_article_id
=364824. 

In conclusion, a new consumer habit is identified, consuming hay as a “natural product, which can 

contain toxic plants, microorganisms, contaminants and parasites. 

Key points from the discussion, the conclusions and the recommendations 

The Swiss food safety authority is aware of similar new products containing hay being present on their 
national market. It was concluded that without a proper definition of hay that a risk assessment was 

not meaningful. However, if used in small amounts for flavouring purpose, aqueous hay extract is in 

Switzerland considered as "extract of spices" and the producer and seller have to ensure the safety of 
hay-flavoured foodstuffs. In other words the hay so used must be of food grade quality.  

In Germany some cheeses are marketed which are covered with edible flowers from hay. Generally it 
is thought that any food business operator who wants to produce such kind of cover on cheeses has 

to prove that all plant materials used are edible (e.g. herbs). If the producer wants to use “undefined” 

hay it would be considered as novel food and would fall under this legislation.  

In January 2015 Denmark had prepared a risk assessment related to the use of hay in beer 

production. The hay used was made from a seed mix of English rye grass or perennial rye grass 
(Lolium perenne, 87%) and white clover (Trifolium repens, 13%). Ten to eleven kilo of hay was used 

for the production of 2500 litre of beer. No health risks were noted concerning the content of 
glycosides, ergot alkaloids, phytoestrogens or Fusarium toxins (on the condition that the hay is dried 

and stored in a manner that prevent postharvest growth of fungi). However, the perennial rye grass 

may be infected with the endophyte fungus Neotyphodium lolii that produces several mycotoxins such 
as Lolitrem B, and a range of other indole diterpenoids, paxilline, peramine and the ergot alkaloid 

ergovaline. Some grass seeds may even be intentionally inoculated with this fungus, as it can improve 
growth and increase plant resistance to drought and certain insect attacks in dry areas (Di Menna et 

al, 2012). Infection is not visible to the naked eye. Other grass species may be infected by other 

species of endophyte fungi. Fresh perennial rye grass infected with N. lolli or hay made from this 
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species have given rise to rye grass staggers, a neurological disease reported in cattle, sheep, horses, 
goats, deer, donkeys, alpaca and camels. The risk assessment concluded that it cannot be excluded 

that toxins produced by N. lolii may pose a risk when consuming this hay-beer, and ‘testing of the hay 

and final product for lolitrem B, paxillin’ was recommended (DTU Food, 2015). However, it was also 
stated that the risk may well be negligible in beer, due to dilution, processing and limited extraction of 

the hydrophobic mycotoxins into the beer. Testing could resolve this uncertainty. However, the risk 
assessment was performed on the use of hay from Lolium perenne and Trifolium repens in beer, but if 

such hay were consumed directly it would markedly increase the health concerns. The Danish 

authorities allowed the production of this beer to be continued. They encouraged the brewery to 
conduct measurements for lolitrem B and paxilline but it was not a requirement. It is unknown 

whether such action was conducted by the brewery. 

France reported that hay products are sold via the internet along with recipes such as e.g hay 

infusion. Their feedback is that these hay food products may become an issue and that EFSA should 
start looking into the matter. 

In Italy, in particular in the Alto Adige region where the presumed fatal case linked to the 

consumption of hay soup happened, the authorities are asked to assess the safety of the marketed 
products for human consumption.  

In the UK hay is used as a wrapping to cook food in, but not to consume the hay itself. It may fall 
under the novel food legislation, but this might clash with the claim of using traditionally century old 

recipes. EREN questioned whether using hay and straw as packaging material would fall under related 

legislation. 

EREN stressed as well the issue for the consumer’s risk perception on certain brands as in some 

countries such as in the Netherlands they are marketing cheeses called “haycheese” or other dairy 
products referring to products derived from cows (sheep or goats) fed exclusively with hay.  

EREN concluded that this is considered as an emerging issue. Although the use of hay as food item 
might have been known in specific regions the trend seems to expand from regions with traditional 

knowledge on how to use hay as food item to regions without this knowledge. 

EREN recommended EFSA (1) to commission a survey on hay products marketed in Europe to develop 
the evidence basis for discussion with DG SANTE; (2) to consult with the Commission about the 

emerging trend of production and marketing of creative foods and possible introduction of new risks 
to the consumers; (3) to consult the Stakeholder Consultative Group on emerging risks to enquire 

about the production data on hay products. 

4.1.2.12 Oxalic acid in green smoothies  

Description of the issue 

Green Smoothies, made from leafy greens and fruits drinks, are a trending product with health claims 

(not necessarily approved). Vegetables with a high content of oxalic acid (e.g. spinach or kale) are 
now consumed raw in this manner. Cooking reduces the oxalic acid content of such foodstuffs by 30-

87% (Noonan and Savage, 1999), Hence eating these types of vegetables raw increases exposure to 

oxalic acid. 

A daily intake of more than 180 mg oxalic acid causes a distinct increase of renal excretion. The 

concentration of oxalic acid in the renal tubulus, leads to crystallisation of calcium oxalate and 
concretion (Noonan and Savage, 1999). Therefore it is assumed that a dietary daily intake of 180 mg 

oxalic acid may be considered as a critical value for renal stone formation.  

Based on the recipes of commercially bottled products available in Germany, the calculation of the 

oxalic acid content of green smoothies revealed that the assumed critical value for kidney stone 

formation is mostly exceeded by the consumption of one portion (250 ml). 

The simultaneous diagnosis of renal and ureteral calculi (ICD10 N20.2) doubled in Germany between 

2005 and 2013 (https://www.gbe-bund.de ; date of request: 6.08.2015). Part of the increase might 
be due to the consumption of vegetables rich in oxalic acid. 
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An additional risk of a high dietary oxalic acid intake is a reduction of the availability of calcium, iron, 
potassium or sodium ions from food.  

Several internet fora recommend the daily intake of one litre green smoothie e.g. 

http://www.vogue.de/beauty/beauty-tipps/gesunde-ernaehrung-gruene-smoothies; date of request: 
6.10.2015). A regular intake of oxalic acid in one litre green smoothie is not harmless. A daily intake 

up to 2 litres of green smoothies is recommended for weight reduction (e. g. http://www.gruene-
smoothies.info/gruene-smoothies; date of request: 6.10.2015) increasing the risk of demineralization 

of the food and renal calculus. 

In the internet some details are provided for consumers concerning the oxalic acid content of green 
smoothies e.g. http://www.rawfamily.com/news/2009/10_09_03.html; date of request: 6.10.2015). 

There is the advice to reduce the oxalic acid intake through green smoothies by the alternation of 
ingredients. In our opinion this advice can be misleading, because it is neglecting the possibility, that 

the substitutes could also contain high levels of oxalic acid. 

Little discussed and perhaps underestimated in the internet fora is the effect of demineralisation of 

food. The permanent consumption of high amounts of green smoothies could lead to e.g. a 

demineralisation of bones or iron deficiency. The problem of demineralisation is enhanced if the 
calcium could not be supplemented by milk products for example in a vegan diet. 

The legal basis for recommended or maximum levels of oxalic acid in food is currently missing. 

In conclusion a new consumer habit is identified of consuming vegetables raw which are normally 

cooked. This may bear several risks: (1) an increase in kidney and ureter stones by increased intake 

of oxalic acid; (2) an increasing intake of oxalic acid might lead to a demineralisation of food and a 
deficiency of calcium and iron intake; (3) an increased intake of nitrate, by consuming frequently an 

excess of leafy greens; (4) microbial contamination by preparing a large stock of green smoothies 
with insufficient cooling of this stock. 

Key points from the discussion, the conclusions and the recommendations 

EREN questioned whether the OA is found under its free form or bound to calcium. Since OA bound to 

calcium is poorly absorbed the risk would be determined by the ratio of bound and unbound OA. The 

amount and bioavailability of free and/or bound OA depend on the type of vegetables/plants that 
make up the composition of the smoothie. For example, rhubarb and spinach result in low availability 

whereas tea results in high availability. In addition, data indicate that fasting increases uptake which 
may implicate a higher risk if the smoothies are consumed for weight loss purposes. If these 

smoothies are commercialized one would assume that the different food legislations on safe food for 

microbiological and chemical risks would apply. However, the legislation on novel food will most likely 
not apply as the vegetables used and the process, most probably blending, are not novel. It seems 

that some commercialised brands mention the risk of oxalic acid related to over consumption of this 
drinks. 

Austria reported that the wild forms of green vegetables contain a higher OA content than the 

cultivated ones.  

Greece reported that green smoothies based on vegetables alone don’t seem to be consumed, but 

rather fresh fruits in combination with vegetables by using normally 2 leaves of spinach. 

EREN discussed the data needs to shed some light on this potential issue. Data would be needed on 

occurrence, on consumption and on production. National food consumption data are probably not 
detailed enough. It would be worthwhile to investigate the epidemiological data, in particular, the data 

on renal stones.  

EREN discussed the issue on how to balance the communication on risk related to nitrate versus OA 
and agreed that more work on risk communication needs to be done.  

EREN concluded that this is considered as an emerging issue. This issue is the fourth one discussed 
in 2015 in EREN in the context of this same megatrend mentioned earlier in this report, the 

consumption of raw products which were traditionally consumed as cooked. EREN recommended EFSA 

to (1) keep monitoring the issue; (2) to look into the EFSA Comprehensive Food Consumption 
database on data on green smoothies. (3) in case the EFSA Comprehensive Food Consumption 
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database does not contain appropriate intake data, to outsource a project to generate food 
consumption data on green smoothies. An alternative could be to administer a more general food 

consumption survey on new trends in consumption, in particular, related to a shift from known 

traditionally consumed foods to a new form of consumption and /or preparation of the food. EREN 
recommended its members to look into their national data from nephrologists record systems on 

prevalence of bladder stones and related possible increase. 

4.1.2.13 Natural occurrence of bisphenol F (BPF) in mustard 

Description of the issue 

Triggered by quality controls of a Swiss mustard producer, the Swiss Federal Food Safety and 

Veterinary Office (FSVO) laboratories detected bisphenol F (BPF) in different types and brands of 
mustard from the Swiss retail market. BPF was found in 48 out of 61 samples while in 13 samples BPF 

was below the detection limit of 0.01 mg/kg. The mean value of all samples was 1.85 mg/kg with a 
median of 1.3 mg/kg. The highest BPF content of 8.35 mg/kg was measured in a mild mustard. In 

general, mild mustards showed higher levels of BPF than spicy/hot mustards. Regarding mild 
mustards (N=19 samples), BPF levels were 3.20 (mean), 3.15 (median) and 8.35 mg/kg (maximum). 

The only sample with <0.01 mg/kg was a diluted mustard preparation (Zoller et al. 2016). 

The main ingredient of mustard is mustard seeds. The typical pungent taste and flavor is caused by 
isothiocyanates, also known as mustard oils, which are formed enzymatically as breakdown products 

from glucosinolates after tissue injury. Mild mustard is produced from seeds of white/yellow mustard 
(Sinapis alba, synonym Brassica alba) which contains the glucosinolate glucosinalbin. Spicy/hot 

mustard is produced using seeds of brown (Brassica juncea) or black mustard (Brassica nigra) which 

contain the glucosinolate sinigrin and usually no glucosinalbin.  

Further analyses showed that BPF is formed in the presence of acid (e.g. vinegar used in mustard 

production) and only when using seeds of white/yellow mustard but not when using seeds of brown 
or black mustard.  

In addition, the only BPF isomer detected was the 4,4'-isomer. This suggests that BPF is (at least 
partly) formed specifically, since one would expect to find all BPF isomers including the 2,4'- and 2,2'-

forms in case of a contamination from a technical source (e.g. migration from packaging).  

Based on these considerations, the following mechanism of BPF formation from glucosinalbin is 
proposed (Fig. 4): 
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Fig. 4: Proposed mechanism of BPF formation from glucosinalbin: 

 

Other natural sources of BPF: The proposed intermediate 4-hydroxybenzyl alcohol is relatively 
common in the plant kingdom. It may, in theory, for example be formed from certain cyanogenic 

glycosides, which occur in high concentrations in bamboo shoots. Indeed, the FSVO laboratories 
identified BPF in some samples of bamboo shoots treated with acid at low levels (around 0.05 mg/kg 

in canned products). Other natural sources of BPF are therefore possible and require further 
investigation. 

Preliminary risk assessment based on limited toxicological data: 

Only subacute oral rat studies and some in vivo and in vitro studies evaluating endocrine effects of 
BPF are available (see USEPA 2014 and summary table on the FSVO-website). Based on the Lowest 

Observed Adverse Effect Level (LOAEL) of 20 mg/kg bodyweight/day observed in a subacute oral 
study in rats (Higashihara et al. 2007) the margin between exposure and the LOAEL should not be 

less than 1800. This margin of exposure is derived from a factor of 3 accounting for the extrapolation 

from LOAEL to NOAEL (No Observed Adverse Effect Level), a factor of 6 for the extrapolation from 
subacute to chronic toxicity and a standard uncertainty factor of 100.  

Consumption estimates: Information on portion sizes of mustard are available from a pilot study on 
food consumption in Switzerland (conducted 2013, 477 interviews): The mean single portion size was 

8.12 g, the median 4.53 g, and the largest single portion was 65 g. The maximum amount of mustard 
consumed per day was 88 g. Based on market data (in particular domestic production, imports and 

exports) the FSVO estimates an average daily consumption of mustard between 1 and 2 g per capita. 

It seems therefore reasonable to assume a portion of 10 to 20 g mustard during a meal for the Swiss 
population (see Teaser for a graphic illustration). Consumption of one meal with 20 g mustard 

containing the maximum amount of 8.35 mg/kg BPF would lead to an intake of 170 µg of BPF per 
day. The corresponding margin of exposure is 7060 for adults with a bodyweight of 60 kg. The risk for 
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the consumer’s health from BPF by the consumption of mustard is therefore considered low. However, 
mustard is a popular and widely used condiment and intake might be higher in certain countries. 

Since the margin of exposure should not be less than 1’800, a consumption of up to 80 g of mustard 

containing the highest observed BPF concentration of 8.35 mg/kg would be tolerable. Although such a 
high exposure was reported in the Swiss pilot study, it is considered as unusual high.  

Comparison with bisphenol A and endocrine effects: A weak estrogenic activity of BPA and BPF was 
discussed in 1936 based on findings in an uterotrophic assay (Dodds & Lawson 1936). In a more 

recent study, a NOAEL for uterotrophic effects of BPF was determined at 50 mg/kg bw per day in 

immature rats while BPA showed no effect in the same test up to a dose of 200 mg/kg bw per day 
(Stroheker et al. 2003). Two recent reviews concluded that the hormonal activity of BPF is quite 

similar to BPA (Eladak et al. 2015; Rochester and Bolden 2015). Recently conducted in vitro tests 
show similar binding affinities to estrogen receptors for BPA and BPF. In respect to steroidogenesis 

and androgenic properties there might be some minor differences between BPF and BPA (Rosenmai et 
al. 2014; Goldinger et al. 2015). Based on these studies, endocrine properties of BPF seem to be 

similar to those of the highly controversially discussed BPA. 

Exposure to BPF through consumption of (mild) mustard is not a novel exposure, but the awareness is 
new (as it was for acrylamide and furan). Mustard is probably the main source for exposure regarding 

BPF, but there might also be further natural sources. The FSVO laboratories have for example verified 
low amounts of 0.05 mg BPF/kg in bamboo shoots as well. 

Key points from the discussion, the conclusions and the recommendations 

EREN enquired on how the BPF was detected in the mustard. The mustard producers detected BPF 
during quality control checks when they were looking for BPA and reported the findings to the Swiss 

food safety authority. EREN questioned about further isomers which could be of concern. The 
screening was done for 3 isomers and only the 4,4’-isomer BPF was detected. 

Further, EREN questioned whether it would be reasonable to expect that other plant parts than 
white/yellow mustard seeds or bamboo shoots to contain a natural BPF precursor (glucosinalbin in 

white/yellow mustard seeds or the postulated intermediate 4-hydroxybenzyl alcohol) that could lead 

to the formation of BPF under acidic conditions? 

BFR published in November 2015 a risk analysis report on BPF in 

mustard.(http://www.bfr.bund.de/cm/343/bisphenol-f-in-senf-das-auftreten-von-unerwuenschten-
wirkungen-auf-die-gesundheit-durch-gemessene-bpf-gehalte-ist-unwahrscheinlich.pdf). It was 

concluded that adverse health effects due to the consumption of mustard are unlikely. Although BFR 

stressed that toxicology data on BPF and data on other possibly contributing dietary food items and 
non-dietary contributing pathways, such as house dust, are still missing to conclude.  

The question was raised whether a read across approach of the hazard molecules would give further 
evidence on the toxicological effects. It seems that due to the structural similarities with BPA and 

based on some in vivo and in vitro data there is enough evidence to indicate (weak) endocrine effects 

for BPF. Read across will not give you further evidence than the one already existing. The combined 
exposure of BPF and BPA and its possible adverse health effect still remains to be explored.  

EREN was inconclusive on the status of emergence of this issue. It was agreed that the key point was 
a difference in risk perception for natural compounds versus chemical compounds.  The network 

members concluded that this issue should be kept monitored, in particular with regard to the potential 
adverse health effect of a combined exposure and the potential of BPF to substitute BPA in and 

outside of Europe. EREN recommended EFSA to (1) explore the EFSA botanical database to look for 

plants containing BPF or precursor (e.g. 4-hydroxybenzyl alcohol) in their molecular structure to 
investigate the occurrence of naturally occurring BPF; (2) to explore with the WG on combined 

exposure assessment on chemical mixtures to include BPA and BPF as a case study.  
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 Events organised by EREN members related to emerging risk 4.2.
identification 

In 2015, EREN members organised the following events related to emerging risk identification: 

 

 The Italian Istituto Zooprofilattico Sperimentale Delle Lombardia E Dell-Emilia Romagna 

organized a satellite event on Globalized Trade as a Driver of Emerging Risks in Food Safety in 

the morning of 14 October at the EXPO 2015 in Milano. 

(http://www.izsler.it/izs_bs/allegati/3779/PROGRAMMA_DEFINITIVO.pdf ). Among the topics 

covered were:  European perspective on global trade and emerging risks; Global perspective 

on emerging risks in an increasingly globalized world, Globalized trade and emerging risks in 

food safety - a Chinese perspective. 

 

 The Spanish Agency for Consumer Affairs, Food Safety and Nutrition (AECOSAN) organised a 

workshop on Seafood and Emerging Food Safety Issues on 25 November in Madrid. 

http://www.aecosan.msssi.gob.es/AECOSAN/docs/documentos/eventos/2015/seafood/FINA

L_PROGRAMME.pdf. Among the topics covered were: EFSA’s work on emerging issues in the 

area of seafood, Enteric viruses and seafood emerging risks, Bacterial emerging risks to 

seafood safety, Marine biotoxins and food safety and Seafood environmental pollution of 

micro and nanoplastic particles. 

5. Conclusions and Recommendations 

The current emerging risk identification process set in place at EFSA foresees that the EREN works as 
a pool of knowledge and exchange for issues for which more information and expert consultation is 

sought on whether an issue merits further follow up. Further, results from 2015 show that EFSA can 
rely well on EREN as one of its data source to identify emerging issues. The next step of the process 

is that these issues are discussed by the different EFSA Panels such as the CONTAM and BIOHAZ 

panels and the Scientific Committee.  

The Network discussed 13 potential emerging issues during 2015. This report includes a short 

overview of each issue, together with the key points of the discussions, the conclusions and the 
recommendations drawn by EREN. 

Among the 13 issues discussed, EREN concluded that 1 (apricot kernels) was not to be considered as 
emerging issue, 11 were considered as emerging issues and that for 1 (BPF) issue EREN found it 

challenging to conclude on the status of emergence. The majority of potential issues discussed (9/13) 

referred to an increase of exposure of a known hazard whereas one issue referred to a new hazard 
(influenza D virus) and for the remaining three potential issues the hazard was still uncertain and 

remains to be identified.  

Members shared expertise and information on these issues, for example surveillance reporting, on-

going and planned research activities and risk assessments performed at national level.  

Recommendations for follow up actions were provided, such as (i) EFSA should monitor the issue, (ii) 
generation of data is needed, (iii) EFSA should consult other bodies such as European sister agencies, 

the StaCG-ER. 
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Among the issues discussed in 2015 by EREN, there are currently completed, on-going or planned 
follow-up actions for six of them: 

1. On the increase of deoxynivalenol and zearalenone levels: EFSA received a new mandate 

for the CONTAM panel to draft a scientific opinion on the risks for animal and public health 
related to the presence of deoxynivalenol, metabolites of deoxynivalenol and masked 

deoxynivalenol in food and feed.. Data on human biomarkers previously collected will be 
integrated in the risk assessment. The opinion is expected to be published by end 2016. 

2. On bitter apricot kernels: EFSA received a new mandate for the CONTAM panel to draft a 

scientific opinion on the acute health risks related to the presence of hydrocyanic acid in 
apricot kernels and products derived from apricot. The opinion has been published by mid-

2016 (EFSA, 2016). 

3. On natural occurrence of bisphenol F (BPF): In the context of a study visit in the 

Scientific committee & Emerging Risk unit (SCER) a literature search will be performed on 
glucosinolates reported in food that can potentially decompose into substances with endocrine 

activity (by mid-2016). 

4. On new consumption trends eg consumption of hay containing food items, green 
smoothies: Data from market intelligence database will be consulted to identify new food 

products released at retail level on the European market with the aim of analysing trends (by 
end 2016). 

5.  On tetrodotoxin (TTX): Currently there is on-going discussion with DG SANTE on a 

potential new mandate for EFSA and its CONTAM panel to perform a risk assessment on TTX 
in bivalve molluscs and marine gastropods (status as of mid-June 2016). 

The networking of organisations of MSs active in the field of emerging risks identification has been 
shown to facilitate greatly the exchange of information and expertise. In 2016, it is anticipated that 

the Network will provide significant contributions in the identification of new emerging issues and 
assist to the emerging risks identification process currently in place by EFSA.  

In addition, the Network should promote the development of joint research projects among MSs and 

between MSs and EFSA to address the data and research gaps identified through the emerging risks 
identification process. 

  



Emerging Risks Exchange Network Report 2015 
 

 

 
www.efsa.europa.eu/publications 32 EFSA Supporting publication 2016:EN-1067 
 

References 

ANSES (French Agency for Food, Environmental and Occupational Health & Safety), 2014. Demande 
d’appui technique et scientifique relatif à des épisodes de toxi-infections alimentaires collectives 

liés à la consommation de betteraves crues râpées. pp. 32.  

Battilani P, Rossi V, Giorni P, Pietri A, Gualla A, van der Fels-Klerx H.J, Booij CJH, Moretti A, Logrieco 

A,Toscano P, Miraglia M, De Santis B and Brera C, 2012. EFSA external scientific report. Modelling, 
predicting and mapping the emergence of aflatoxins in cereals in the EU due to climate change. 

available at: http://www.efsa.europa.eu/en/supporting/pub/223e. 

Boels D, Landreau A, Bruneau C, Garnier R, Pulce C, Labadie M, de Haro L and Harry P, 2014. Shiitake 
dermatitis recorded by French Poison Control Centers - new case series with clinical observations. 

Clinical Toxicology, 52, 625-628. 

CDC (Centers for Disease Control and Prevention), 2015. Preliminary Incidence and Trends of 

Infection with Pathogens Transmitted Commonly Through Food – Foodborne Diseases Active 

Surveillance Network, 10 U.S: Cities, 2006-2014. Morbidity and Mortality Weekly Report, 64, 495-
499. 

Collin EA, Sheng Z, Lang Y, Ma W, Hause BM and Li F, 2015. Cocirculation of two distinct genetic and 
antigenic lineages of proposed influenza D virus in cattle. Journal Virology, 15, 1036-42.  

DANMAP (Danish Integrated Antimicrobial Resistance Monitoring and Research Programme), 2011. 
Use of antimicrobial agents and occurence of antimicrobial resistance in bacteria from food 

animals, food and humans in Denmark. ISSN 1600-2032. 2012. 

Di Menna ME, Finch SC, Popay AJ and Smit BL, 2012. A review of the Neotyphodium lolii /Lolium 
perenne symbiosis and its associated effects on animal and plant health, with particular emphasis 

on ryegrass staggers. New Zealand Veterinary Journal, 60, 6, 315–328. 

Dodds EC and Lawson W, 1936. Synthetic estrogenic agents without the phenanthrene nucleus. 

Nature, 137:996. http://dx.doi.org/10.1038/137996a0 

DTU Food, 2015. Assessment of beer produced with hay containing Lolium perenne and Trifolium 
repens. Prepared by Kirsten Pilegaard and Pelle T. Olesen from the National Food Institute, 

Technical University of Denmark for the National Food Authorities[in Danish]. Additional 
information: petol@food.dtu.dk.  

Ducatez MF, Pelletier C and Meyer G, 2015. Influenza D virus in cattle, France, 2011-2014. Emerging 

Infectious Diseases, 21, 368-71.  

EFSA (European Food Safety Authority), 2004. Opinion of the Scientific Panel on Food Additives, 

Flavourings, Processing Aids and Materials in Contact with Food (AFC) on hydrocyanic acid in 
flavourings and other food ingredients with flavouring properties. EFSA Journal 2004, 105, 1–28. 

EFSA (European Food Safety Authority), 2012. Towards a methodological framework for emerging 
risks identification. EFSA Supporting Publications 2012: EN-243, 42 pp. Available from: 

http://www.efsa.europa.eu/en/supporting/doc/243e.pdf 

EFSA (European Food Safety Authority), 2015. Identification of emerging risks: an appraisal of the 
procedure trialled by EFSA and the way forward. EFSA supporting publication 2015: EN-824, 30 pp. 

EFSA, ECDC (2015a) Scientific Report of EFSA and ECDC. The European Union summary report on 
trends and sources of zoonoses, zoonotic agents and food-borne outbreaks in 2013. The EFSA 

Journal, 13:3991. 

EFSA CONTAM Panel (EFSA Panel on Contaminants in the Food Chain), 2016. Scientific opinion on the 
acute health risks related to the presence of cyanogenic glycosides in raw apricot kernels and 

products derived from raw apricot kernels. EFSA Journal 2016, 14(4):4424, 47 pp. 

Eladak S, Grisin T, Moison D, Guerquin MJ, N'Tumba-Byn T, Pozzi-Gaudin S, Benachi A, Livera G, 

Rouiller-Fabre V and Habert R, 2015. A new chapter in the bisphenol A story: bisphenol S and 
bisphenol F are not safe alternatives to this compound. Fertility and Sterility, 103,11-21.  



Emerging Risks Exchange Network Report 2015 
 

 

 
www.efsa.europa.eu/publications 33 EFSA Supporting publication 2016:EN-1067 
 

European Centre for Disease Prevention and Control, 2013. Carbapenemase-producing bacteria in 
Europe: interim results from the European Survey on carbapenemase-producing 

Enterobacteriaceae (EuSCAPE) project. Stockholm: ECDC, 2013. 

Goldinger DM, Demierre AL, Zoller O, Rupp H, Reinhard H, Magnin R, Becker TW and Bourqui-Pittet 
M, 2015. Endocrine activity of alternatives to BPA found in thermal paper in Switzerland. 

Regulatory a Toxicology and Pharmacology, 71, 453-462.  

Hause BM, Collin EA, Liu R, Huang B, Sheng Z, Lu W, Wang D, Nelson EA and Li F, 2014. 

Characterization of a novel influenza virus in cattle and Swine: proposal for a new genus in the 

Orthomyxoviridae family. MBio, 4, 5(2). 

Hause BM, Ducatez M, Collin EA, Ran Z, Liu R, Sheng Z, Armien A, Kaplan B, Chakravarty S, Hoppe 

AD, Webby RJ, Simonson RR and Li F, 2013. Isolation of a novel swine influenza virus from 
Oklahoma in 2011 which is distantly related to human influenza C viruses. PLoS Pathogens, 9, 2. 

 Higashihara N, Shiraishi K, Miyata K, Oshima Y, Minobe Y and Yamasaki K, 2007. Subacute oral 
toxicity study of bisphenol F based on the draft protocol for the "Enhanced OECD Test Guideline 

no. 407". Archives of Toxicology, 81,825-832.  

Jacks A, Toikkanen S, Pihlajasaari A, Johansson T, Hakkinen M, Hemminki K and Rimhanen-Finne R, 
2013. Raw grated beetroot linked to several outbreaks of sudden-onset gastrointestinal illness, 

Finland 2010. Epidemiology and Infection, 141,8, 1640-1646.  

Jiang WM, Wang SC, Peng C, Yu JM, Zhuang QY, Hou GY, Liu S, Li JP and Chen JM, 2014. 

Identification of a potential novel type of influenza virus in Bovine in China. Virus Genes,49,3, 493-

496.  

Noonan SC and Savage GP, 1999. Oxalate content of foods and its effect on humans. Asia Pacific 

Journal of Clinical Nutrition, 8,1, 1999, 64-74. 

Pärn T, Hallanvuo S, Salmenlinna S, Pihlajasaari A, Heikkinen S, Telkki-Nykänen H, Hakkinen M, 

Ollgren J, Huusko S and Rimhanen-Finne R, 2015. Outbreak of Yersinia pseudotuberculosis O:1 
infection associated with raw milk consumption, Finland, spring 2014. Euro Surveillance, 20, 40. 

Patel G and Bonomo RA, 2013. Stormy waters ahead: global emergence of carbapenemases. Frontiers 

in Microbiology, 4, 48. 

Rochester JR and Bolden AL, 2015. Bisphenol S and F: A systematic review and comparison of the 

hormonal activity of bisphenol A substitutes. Environmental Health Perspective, 123, 643-50.  

Rosenmai AK, Dybdahl M, Pedersen M, Alice van Vugt-Lussenburg BM, Wedebye EB, Taxvig C and 

Vinggaard AM, 2014. Are structural analogues to bisphenol A safe alternatives? Toxicology Science, 

139,35-47.  

Stroheker T, Chagnon MC, Pinnert MF, Berges R and Canivenc-Lavier MC, 2003. Estrogenic effects of 

food wrap packaging xenoestrogens and flavonoids in female Wistar rats: a comparative study. 
Reproductive Toxicology, 17, 421-32.  

Turner A D, Powell A, Schofield A, Lees D N and Baker-Austin C, 2015. Detection of pufferfish 

tetrodotoxin in European bivalves, England, 2013 to 2014. Euro Surveillance, 20, 2. 

US EPA (US Environmental Protection Agency), 2014. Bisphenol A alternatives in thermal paper. Final 

report. [cited 2015 May 25]. Available from: http://www2.epa.gov/sites/production/files/2014-
05/documents/bpa_final.pdf 

Wallin S, Gambacorta L, Kotova N, Warensjö Lemming E, Nälsén C, Solfrizzo M and Olsen M, 2015. 
Biomonitoring of concurrent mycotoxin exposure among adults in Sweden through urinary multi-

biomarker analysis, accepted for publication in Food and Chemical Toxicology. 

Zoller O, Brüschweiler BJ, Magnin R, Reinhard H, Rhyn P, Rupp H, Zeltner S and Felleisen R, 2016. 
Natural occurrence of bisphenol F in mustard. Food Additives and Contaminants, 33,1, 137–146. 



Emerging Risks Exchange Network Report 2015 
 

 

 
www.efsa.europa.eu/publications 34 EFSA Supporting publication 2016:EN-1067 
 

Abbreviations 

AF Advisory Forum of EFSA 

DG SANTE Directorate-General for Health and Food Safety 

ECDC European Centre for Disease Control 

EREN Emerging Risks Exchange Network 

EU European Union 

FAO Food and Agricultural Organisation of the United Nations 

FDA Food and Drug Administration of the USA 

JECFA Joint FAO/WHO Expert Committee on Food Additives 

MSs Member States 

NGOs Non-governmental organisations 

StaCG-ER Stakeholder Consultative Group on Emerging Risks 

WHO World Health Organization 
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Annex A – Template for a Briefing Note on Emerging Issues 

BRIEFING NOTE ON EMERGING ISSUES2  

Lasty updated by SCER on DD MM YYYY 

Presented to EREN MTG on DD MM YYYY 

The scope of this briefing note is to present emerging issues to EREN. EREN is requested to (i) 

evaluate the relevance of the issue presented and (ii) facilitate the exchange of any relevant 
information. The information provided in this briefing note is not comprehensive and is intended as a 

quick summary and a point of departure. 

Title and ID  

Description of the issue 

Include a short description of the issue, mentioning the hazard under evaluation (e.g. which virus, 
bacteria, parasite, chemical, driver etc). Use the following criteria to explain why EMRISK considers 
this an emerging issue. Evaluation criteria to be considered include at least one of the three criteria 
listed below. 

 

Additional supporting information  

Provide any additional background information you believe is important in order to support the 
evaluation of the issue. For example: 

Any additional information on the source of information (scientific or grey literature, inputs from AF, 
EFSA’s Units, Experts, surveillance systems…); 

Limitations of the analysis/study;  

Toxicological information of this (or similar) agents/compounds; 

Any other information you believe is important. 

Has this related to any other issues already discussed in EMRISK monitoring meetings. 

 

Legal and institutional aspects 

Report the results of a basic search for EFSA risk assessment or action, and Commission documents or 
legislation on the subject. 

 

EVALUATION 

Main criteria 

Driver: (e.g. is this a new driver?) 

New hazard: (e.g. Has a new hazard been identified? If so, which one and how?) 

                                                           
2 “Emerging issues” are identified at the beginning of the Emerging Risk Identification process as issues that may merit further 

investigation and additional data collection. Emerging issues can include specific issues (e.g. specific chemical substance or a 
pathogen), as well as general issues such as drivers of change (e.g. climate change). Risk management issues resulting from 
a lack of compliance with existing regulations should be excluded. 

The information provided in this briefing note is not comprehensive and is intended as a quick summary and a point of 

departure. 
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New or increased exposure: (e.g. Has a possible exposure through food/feed to the new hazard been 
identified?) 

New susceptible group: (e.g. Has a new vulnerable group been identified?)  

 

Other qualifying criteria: In addition, the following criteria can be addressed if you have information 
readily available 

Soundness: (e.g. What is the reliability of sources of information? e.g. peer-reviewed journals) 

Severity: (e.g. What could be the severity of the health effects in terms of morbidity and/or 
mortality?) 

Imminence: (e.g. how soon it is estimated that the potential hazard will manifest in the food, feed, 
environment? How soon is it estimated that this health risk will manifest in the population?)  

Scale: (e.g.  number of people and Member States potentially exposed?)will IT, e.g. days, months, 
years) 

Conclusions: Enter a brief summary of the reasoning that led to identify this as an emerging issue. 

 

Questions for EREN 

Have you already identified this issue before?   Yes  No  Not sure 

Do you have any additional information/data on this issue?   Yes  No  Not sure 

Do you believe that this is an emerging issue?   Yes  No  Not sure 

Should EREN start exchanging information on the issue?  Yes  No  Not sure 

[other] 

EREN Comments: ________________________ 

EREN recommendations (examples) 

1. EFSA should keep monitor the issue. 

2. EFSA should start a review of this issue aiming at publishing a report. 

3. EFSA should start a project to generate data on this issue (e.g. outsourcing). 

4. EFSA should start a risk assessment. 

5. EFSA should consult other bodies (e.g. the Stakeholder consultative group).  

6. [other] 
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