
Chapter 2
RASFF Alert and Information
Notifications. A Statistical Review

Abstract This chapter contains a statistical evaluation of RASFF alert notifications
in general. The study concerns the comparison between recorded alerts in two
different temporal periods, the broad 1979–1990 and the four-year 2011–2014
intervals. The analysis of product categories and hazard categories has been per-
formed with the aim of defining the next ‘emerging concerns’ by the food safety
viewpoint. Moreover, authors have analysed all calculated results with relation to a
new risk classification (seven different risk typologies, including adulteration, and
fraud episodes, processing failures, allergens, and GMO). In addition, the chapter
discusses chemical risks and contaminants, including also allergens.
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2.1 The RASFF and the Analysis of Notifications.
An Overview

The Rapid Alert System for Food and Feed (RASFF) has been created in the
European Union with the aim of providing rapid exchange information between
European Union (EU) Member States with relation to national controls on food and
feed products (Bánáti and Klaus 2010; European Commission 2009; Jaud et al.
2013; Paganizza 2013). In general, the RASFF can make easier the rapid com-
munication between RASFF member Countries—notifying members—and the
European Commission when potential information concerning serious health risks
related to foods or feeds are available (Sect. 1.1; Jezsó 2015). Because of the
critical importance of rapid communications, all information—also named ‘notifi-
cations’—concern the detail of food or feed-related risks and correlated measures
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for the protection of consumers’ health, with temporal limits. The most important
examples are surely withdraw and recall actions when speaking of foods and feed
products on the market (Sect. 1.1; European Commission 2009).

In accordance with the Commission Regulation (EU) No 16/2011 of 10 January
(European Commission 2011), the RASFF can give the following notification
details:

• Reference number
• Notification date
• Last update
• Notification type
• Action taken. The role of the Food Business Operator (FBO) is also mentioned
• Origin of the notification
• Information about the distribution of the food or feed on the EU market at the

date of the original notification
• Product category
• Information with relation to unacceptable risks
• Information with relation to the receiving Country or Countries
• Origin of the product (different from the origin of notification).

In addition, the nature of different notifications should be explained.
Notifications may be subdivided (Sect. 1.2) in three main categories, named
‘original notifications’, and two non-original notifications, depending on the asso-
ciated hazard:

(1) Original notifications: alert notifications, border rejection notifications, and
information notifications.

(2) Non-original notifications: follow-up notifications; other information, also
named ‘news’.

Actually, original notifications can be easily used with the aim of defining a
useful food safety approach against old and new (emerging) risks. This concept is
intrinsically linked with the Hazard Analysis and Critical Control Points (HACCP)
approach in food industries (Gurnari 2015; Unnevehr and Jensen 1999). The cal-
culation of shelf life and the practical management of certain processing indicators
during production are useful; the development of statistical tools and software
products is also interesting when speaking of the analysis of risks in a proactive and
predictive manner (Parisi 2002; Parisi et al. 2004, 2016a, b). Moreover, most
known quality management standard are based on this idea (Stilo et al. 2008).

At present, RASFF notifications are studied from the statistical viewpoint and
results are provided by the European Commission’s RASFF team (European
Commission—Health and Food Safety 2015) by means of an annual report. With
the exclusion of 2015 and 2016 years, elaborated data cover the whole 2002–2014
period; in addition, some data are available with relation to the whole number of
notifications since 1999 (698 notifications) to 2014 (European Commission 2009).
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On these bases, the RASFF can be a useful tool for the preventive evaluation of
old and emerging food safety risks in the EU. In other words, the tendency of
food-related risks may be investigated by means of RASFF data. Several authors
have already made interesting studies with relation to restricted temporal periods
(Hruska and Franek 2009; Jaud et al. 2013; Zhang et al. 2012). These researches
have demonstrated that the definition of dedicated indicators could be useful when
speaking of emerging issues and predictive approaches (Kleter et al. 2009).
Moreover, examined data from EU food monitoring may be combined with other
data concerning different aspects of the food and beverage sector: good examples
could be production costs and economic indicators (Palou 2005).

Anyway, the analysis of RASFF data is not simple because each notification
may be classified in five different ways. Moreover, RASFF hazards are a broad
group of terms. Roughly, these factors could be classified as:

(a) Chemical substances
(b) Microbiological agents
(c) Various parasites
(d) Food packaging concerns, including hygienic failures
(e) General food and hygiene concerns
(f) Quality failures
(g) Food adulterations
(h) Nutritional labeling concerns.

On the other hand, this is only a provisional list because of the apparently
uninterrupted evolution of the whole food and beverage sector. This trend cannot be
stopped because the field is inextricably connected with non-food activities and
disciplines such as general microbiology, chemical processes and engineering,
economics, regulatory norms, etc. Consequently, the analysis of RASFF notifica-
tions and related causes can be used only with the aim of tracing a hopefully good
prediction of future food concerns.

This chapter aims to give a reliable estimation of current and past tendencies in
the field of food safety. Because of the high frequency of border rejection notifi-
cations and situations with ‘undecided’ or ‘not serious’ risk decisions (information
for attention and follow-up), Authors have decided to subdivide the analytical
research in two different chapters with relation to serious risks and the block of food
and feed commodities at EU borders. For these reasons, Chap. 3 is dedicated to
border rejection notifications. The following Sections of Chap. 2 discuss:

(a) The analysis of most recurrent food safety concerns with rapid required actions
(alert notifications) and related ‘product categories’ in the following periods:
1979–1990 (11 years) and 2011–2014 (four years)

(b) The analysis of most recurrent food safety concerns with rapid required actions
(alert notifications) and related ‘hazard categories’ in the following periods:
1979–1990 (11 years) and 2011–2014 (four years)

(c) The discussion of observed differences between the above-mentioned temporal
periods
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(d) The study of observed concerns by a more specific HACCP viewpoint with the
addition of adulteration episodes and other food safety concerns

(e) A brief comparison between obtained results and trends on the one hand, and
the most recent overview of hazard categories with reference to information
notifications (year 2014) on the other side.

Statistical elaborations have been made on the basis of RASFF original data. In
general, the RASFF Portal1 can be used to obtain interesting data on a condition
that several inputs are given. With reference to our study, the following parameters
have been used for research purposes:

(a) Classification of notifications (alert)
(b) Hazard category (variable)
(c) Date of notification (interval between two temporal dates)
(d) Product category.

2.2 RASFF Alert Notifications. Food Safety Concerns
and Related ‘Agents’ (1979–1990)

The initial years of RASFF notifications have considered exclusively alert notifi-
cations by member countries until 1989. For this reason, authors have decided to
study the situation of most common food safety alerts by a RASFF viewpoint in the
broad 1979–1990 period (11 years).

The first part of statistical evaluations has concerned the composition of food
safety notifications (alerts only) with relation to the product category (Figs. 2.1 and
2.2). In detail, it should be noted that the current classification of products is based on
three definitions: food, feed, and food contact materials (European Commission—
Health and Food Safety 2015). However, one single alert notification has been found
in the RASFF between 1979 and 1990 with relation to the detection of lead in animal
feeding stuffs (product category: animal nutrition, obsolete; date: 10/11/1989, ref-
erence: 1989.24). As a consequence, the total number of alert notifications in this
period (201 references) is mainly ascribed to food products and food packaging
materials. Figure 2.1 shows the subdivision of notifications with relation to 12
categories (alcoholic beverages—fruits and vegetables), while Fig. 2.2 gives the
overview of notifications for the remaining 12 products (herbs and spices—wine).

In general, the largest part of alert notifications—78.2 %—with associated high
food safety concerns are ascribed to the following categories of products (related
percentage values are mentioned in brackets):

1The RASFF Portal can be accessed at the following link: https://webgate.ec.europa.eu/rasff-
window/portal/?event=SearchForm&cleanSearch=1.
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(1) Molluscs and products thereof (obsolete category, 15.9 %)
(2) Meat and meat products (other than poultry: 12.9 %)
(3) Fruit and vegetables (12.4 %)
(4) Milk and milk products (8.5 %)
(5) Fish and fish products (6.5 %)
(6) Food contact materials (5.0 %)
(7) Wine (5.0 %)
(8) Cereals and bakery products (4.0 %)
(9) Cocoa and cocoa preparations, coffee and tea (4.0 %)

(10) Crustaceans and products thereof (4.0 %).

Substantially, the main part of food safety concerns in the 1979–1990 period
appear mainly linked with foods of animal origin (total percentage value: 47.8 %),
while vegetable foods are relevant enough (25.4 %) with the most important cat-
egory of ‘fruits and vegetables’ (12.9 %). Food contact materials appear to have a
low importance (5.0 %); however, the presence of these notifications in the first
years of the RASFF system should be noted. It could be also highlighted that
certain transformed products—confectionery; ‘dietetic foods, food supplements,

Fig. 2.1 The RASFF and food safety. Statistical evaluation of food safety alerts in the 1979–1990
temporal period (11 years). The subdivision of notifications concerns 12 products categories (from
‘alcoholic beverages’ to ‘fruits and vegetables’). The remaining 12 product categories are shown in
Fig. 2.2
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fortified foods’; herbs and spices; prepared dishes and snacks—are not mentioned
with notable frequency. Actually, the current situation is not similar (Sect. 2.4).

The second part of the study concerns the analytical evaluation of alert notifi-
cations with reference to hazard categories, as currently defined by the RASFF
system (European Commission 2010; Kleter et al. 2009; Leuschner et al. 2013;
Tedesco et al. 2008; Wiig and Kolstad 2005). Figure 2.3 shows the situation in the
1979–1990 period. The most important alerts are ascribed mainly to pathogenic
microorganisms (20.7 %), biotoxins (19.7 %) and non-pathogenic microorganisms
(9.1 %). It has to be clarified that the term ‘biotoxins’ concerns mainly marine
toxins such as shellfish biotoxins (Delia et al. 2015; Motarjemi and Lelieveld 2013).
As a result, it may be inferred that 49.5 % of the total number of alert notifications
in the initial years of the RASFF system have concerned the microbiological risk in
the HACCP ambit. This result may be considered also as the measure of the
psychological impact of food scares in the above mentioned period: microbial
contamination episodes have been discussed broadly in the scientific literature since
1970s (Gordon 1973). On the other hand, the ‘chemical risk’ appears relevant
enough (22.8 %) if four hazard categories are considered together (related per-
centage values are expressed in brackets):

Fig. 2.2 The RASFF and food safety. Statistical evaluation of food safety alerts in the 1979–1990
temporal period (11 years). The subdivision of notifications concerns 12 products categories
(from: ‘herbs and spices’ to ‘wine’). The remaining 12 product categories are shown in Fig. 2.1
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• Chemical contamination. This category concerns all possible contamination
episodes without detection of pesticides, heavy metals and other mentioned
contaminants in remaining hazard categories (6.6 %)

• Composition (6.6 %)
• Pesticide residues (5.1 %)
• Heavy metals (4.5 %).

It should be also noted (Fig. 2.3) that:

(a) General sensorial alterations and non-determined food safety problems can
reach an interesting 7.0 % value when considered together

(b) Notifications concerning foreign bodies account for only 1.5 % of the total
number of alert notifications

(c) Adulteration and fraud situations ‘weights’ 5.6 % if compared with the total
number of alert notifications. This result can be interesting enough because the
historical period cannot contemplate ‘global’ food scandals such as the prob-
lem of horsemeats (Bánáti 2014; O’Mahony 2013; Premanandh 2013).

Fig. 2.3 The analytical evaluation of RASFF alert notifications with reference to hazard
categories in the 1979–1990 period
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With reference to the 1979–1990 temporal interval, there are 20 notified hazard
categories (according to the modern RASFF system):

• Adulteration/fraud
• Allergens
• Biocontaminants
• Biotoxins (other)
• Chemical contamination (other)
• Composition
• Food additives and flavourings
• Foreign bodies
• Heavy metals
• Industrial contaminants
• Mycotoxins
• Non-pathogenic micro-organisms
• Not determined/other
• Organoleptic aspects
• Packaging defective/incorrect
• Pathogenic microorganisms
• Pesticide residues
• Poor or insufficient controls
• Radiation
• Residues of veterinary medicinal products.

The above mentioned list corresponds to the RASFF vision of food- and
feed-related hazards. However, HACCP managers could find some difficulties
when analysing the whole database for clarification purposes ‘as it is’. For this
reason, the list of hazard categories could be modified with the aim of providing
interested users a sort of HACCP vision of the ‘alert’ level in the RASFF area.

In other words, the statistical evaluation of most important and recurring alert
notifications could be made with the ‘translation’ of the list of RASFF hazard
categories in the following list of ‘HACCP risks and other food safety concerns’:

• Microbiological risks
• Chemical risks
• Foreign bodies
• Adulteration and fraud episodes
• General sensorial failures
• Other food safety concerns: processing failures
• Other food safety concerns: allergens, genetically modified organisms

(GMO) and novel foods.

The new classification of HACCP risks and other concerns should be explained.
For clarification purposes, ‘microbiological risks’ concern the following hazard

categories:
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(1) Transmissible spongiform encephalopathy (TSE), also known as the ‘mad cow
disease’ (Caughey and Chesebro 1997; Jeffrey and Gonzalez 2004)

(2) Biocontaminants
(3) Biotoxins (other)
(4) Mycotoxins
(5) Non-pathogenic micro-organisms
(6) Parasitic infestation
(7) Pathogenic microorganisms.

Secondly, ‘chemical risks’ comprehend the following categories:

• Chemical contamination (other)
• Composition
• Feed additives
• Food additives and flavourings
• Heavy metals
• Industrial contaminants
• Pesticide residues
• Radiation
• Residues of veterinary medicinal products.

‘Foreign bodies’ and ‘adulteration and fraud episodes’ coincide with the above
mentioned hazard categories of the same name.

Subsequently, ‘general sensorial failures’ concern ‘not determined/other’ noti-
fications and organoleptic aspects. The group of ‘processing failures’ means the
following categories:

• Absent, incomplete, or incorrect labeling
• Migration
• Packaging defective/incorrect
• Poor or insufficient controls.

These risks and concerns are correlated to processing failures, packaging defects,
quality control activities and labeling problems.

It should also be clarified that the general HACCP approach concerns micro-
biological risks, chemical hazards, and the detection of foreign bodies. However,
the new classification takes into count the ‘new entry’ of authenticity concerns
(adulteration and fraud episodes). Moreover, sensorial defects and unclear situation
would need a separated classification; the same thing can be affirmed when
speaking of allergens and GMO on the one hand (possibility of psychological
adverse reactions in consumers; allergic reactions) and all possible non-food related
failures with one or more process relationship (Baker and Burnham 2001; Hubbard
2012). However, the new approach should be comprehensible for HACCP man-
agers and professional auditors facing sectoral concepts in a more simplified
manner.

The new classification of ‘HACCP risks and other food safety concerns’ can be
useful because of the possible interpretation of alert notifications on the basis of the
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hazard analysis and critical control approach. Substantially, HACCP (and quality)
managers working in food companies and other players of the whole food and feed
chain would need to analyse the trend of food hygiene and public safety menaces
during long periods. The aim is naturally the reliable prediction of new and
emerging failures; in addition, each forecast concerning a new or recurring (cyclic)
food safety concern may be very useful when speaking of the general trend of raw
materials and certain finished products in the (globalised) market (Connor 1994;
Cotterill 1986; Falguera et al. 2012).

Consequently, authors have re-elaborated RASFF alert notifications between
1979 and 1990: Fig. 2.4 shows the new situation.

Once more, the ‘microbiological risk’ group appears the most recurring menace:
55.1 % of the total number of alert notifications is linked with microbiological food
scares. As a result, it can be confirmed that the first level-food menace between
1970s and 1990s was perceived in strict connection with microbiological ‘agents’.

Chemical risks account for 28.3 % of the total amount of alert notifications
(Fig. 2.4). Actually, chemical ‘menaces’ are extremely variegated; however, it can
be noted that official authorities had already considered the world of food products
as an interconnected sector (foods/packages/chemicals/other services) in the last
decades.

Fig. 2.4 The analytical evaluation of RASFF alert notifications (1979–1990) with reference to a
new classification: ‘HACCP risks and other food safety concerns’. The proposed classification
concerns: microbiological risks, chemical risks, foreign bodies, adulteration and fraud episodes,
general sensorial failures, other food safety concerns: processing failures, other food safety
concerns: allergens, GMO and novel foods
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General sensorial failures and unclear situations have generated 7.1 % of the
total number of RASFF alerts (Fig. 2.4): this result corresponds to an approximate
12.9 % value if compared with microbiological failures only. On the other hand,
many sensorial defects appear caused by microbial spreading: should this
hypothesis be assumed, the total number of alert notifications in the RASFF area by
microbiological ‘agents’ could rise to 62.2 %. Interestingly, adulteration and fraud
episodes reach 5.6 %, while GMO and allergens (Barbieri et al. 2014) do not seem
serious menaces between 1979 and 1990. Processing failures are only 2.0 %.
Finally, the detection of foreign bodies has been highlighted 1.5 times on 100
RASFF alert notifications; from the safety viewpoint, it could be affirmed that the
‘physical risk’ (Corlett and Pierson 1992; Corlett and Stier 1991; Hoornstra et al.
2001) had been managed well in the last decades.

After this overview of RASFF results in the initial years, an interesting com-
parison may be performed with analogous calculated data between 2011 and 2014.

2.3 Recent RASFF Alert Notifications. Food Safety
Concerns and Related ‘Agents’ (2011–2014)

After many years, the RASFF has been significantly grown and modified: as a
simple example, the continuous evolution of notifications (from the simple ‘alert’ to
the issue of ‘information’ documents and border rejections and the final subdivision
of information notifications) have generated a more complex framework of the
entire food safety in the RASFF area. Because of the necessity of analysing a
notable complexity of data (Potter et al. 2012), authors have decided to study the
situation of most common food safety alerts by a RASFF viewpoint after the first
‘mad cow’ episodes, between 2011 and 2014 (Pennings et al. 2002).

The first part of statistical evaluations has concerned the composition of food
safety notifications (alerts only) with relation to the product category (Figs. 2.5, 2.6
and 2.7). Once more, the current classification of products is based on three defi-
nitions: food, feed and food contact materials (Sect. 2.2). In Difference to the early
years of the notification system, the RASFF portal reports the subdivision of total
alerts (2449 documents) in the following way:

(1) Food-related notifications: 2,187
(2) Feed-related notifications: 115
(3) Food-contact materials-related notifications: 147.

In other terms, 89.3 % of the total alert notifications are ascribed to the type
category: food; on the other side, 10.7 % concern feeds and food-contact materials.
These results demonstrate that a certain attention to food packaging materials and
feeds is expected.

Figure 2.5 shows the subdivision of notifications in relation to 12 categories
(alcoholic beverages—feed additives), while Figs. 2.6 and 2.7 give the overview of
notifications for the remaining products.
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Fig. 2.5 The RASFF and food safety. Statistical evaluation of food safety alerts viewpoint in the
2011–2014 temporal period (four years). The subdivision of notifications concerns 12 products
categories (from: ‘alcoholic beverages’ to ‘feed additives’). The remaining product categories are
shown in Figs. 2.6 and 2.7

Fig. 2.6 The RASFF and food safety. Statistical evaluation of food safety alerts viewpoint in the
2011–2014 temporal period (four years). The subdivision of notifications concerns 12 products
categories (from: ‘feed premixtures’ to ‘natural mineral water’). The remaining product categories
are shown in Figs. 2.5 and 2.7
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In general, the major part of alert notifications—78.2 %—with associated high
food safety concerns are ascribed to the following product categories (related
percentage values are mentioned in brackets):

(1) Fish and fish products (14.2 %)
(2) Meat and meat products (other than poultry, 10.8 %)
(3) Fruits and vegetables (10.0 %)
(4) Dietetic foods, food supplements, fortified foods (7.5 %)
(5) Cereals and bakery products (7.3 %)
(6) Food contact materials (6.4 %)
(7) Poultry meat and poultry meat products (5.6 %)
(8) Bivalve molluscs and products thereof (5.3 %)
(9) Nuts, nut products, and seeds (4.4 %).

The comparison between 1979–90 and 2011–14 results has demonstrated that:

(a) Alerts concerning fish and fish products have been notified with a substantial
augment: +7.7 %; as a result, high concerns related to fish products are now
the first cause of alert in the RASFF area. It can be inferred that these foods are
undoubtedly ‘under pressure’

(b) Alert notifications related to meat and meat products are slightly diminished if
compared to early years (variation: −2.1 %). On the other hand, this product
category is surely under strict control at present (2nd place)

(c) Fruit and vegetables show a little decrease (−2.4 %). The third place in the
special list of products categories implies that the surveillance remains high

Fig. 2.7 The RASFF and
food safety. Statistical
evaluation of food safety
alerts viewpoint in the 2011–
2014 temporal period (four
years). The subdivision of
notifications concerns 11
products categories: from:
‘molluscs and products
thereof—(obsolete)’ to
‘wine’). The remaining
product categories are shown
in Figs. 2.5 and 2.6
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(d) Dietetic foods, food supplements and fortified foods show a remarkable
amount of alert notifications between 2011 and 2014 (7.5 %); the same cate-
gory had 0.5 % of total alert notifications between 1979 and 1990. A possible
explanation could be correlated with the notable increase of dietetic products in
the last years

(e) Cereals and bakery products have reached the 5th place in the above mentioned
list with +3.3 % in comparison with 1979–1990

(f) Food contact materials are often cited in RASFF alert notifications (6th place is
unchanged), but the number of notifications is different; a −1.4 %—decrease
has been calculated

(g) Poultry and similar products are ranked 7th in the 2011–2014 list
(h) Bivalve molluscs and products thereof hold the 8th place with 5.3 %. In

contrast, the obsolete category of ‘molluscs and products thereof’ reached a
notable 15.9 % in 1979–1990

(i) Milk and milk products have ‘lost’ many places in the 2011–2014 list of alert
notifications: the amount of documents (4.8 %) is really lower than the pre-
vious number of alerts (8.5 %). It could be supposed that the safety surveil-
lance on this food category has been really ‘sharp’

(j) Finally, the comparison between the two lists shows the ‘new entry’ of nuts,
nut products, and seeds (probably because of many concerns related to
mycotoxins) and the reduced importance of wines (from 5.0 in 1979–1990 to
0.1 % in 2011–2014).

In general, there are not prevailing areas when speaking of product categories at
present. In addition, the increase of dietetic products, food supplements and the
remarkable importance of bakery products (and cereals) and transformed products
(soups, prepared dishes. etc.) seem to have modified and fragmented the previous
‘framework’ of alert notifications. In other words, the statistical analysis of 2011–
2014 alerts seems to show the current situation of food market shares.

The second part of the study concerns the analytical evaluation of alert notifi-
cations with reference to hazard categories, as currently defined by the RASFF
system (Sect. 2.3). Figure 2.8 shows the situation in the 2011–2014 period. The
most important alerts have been ascribed mainly to:

(1) Pathogenic microorganisms (30.3 %; previous value: 20.7 %)
(2) Heavy metals (11.8 %; previous value: 4.5 %)
(3) Allergens and mycotoxins (9.3 %; previous values: 0.5 and 2.5 % respectively).

With the exception of pathogen agents (1st place in 1979–1990 and 2011–2014;
unchanged importance as food safety risk), the remaining top dangers in the first
11 years of RASFF alerts—biotoxins and non-pathogenic microorganisms have
undoubtedly reached lower results: 2.6 instead of 19.7 % and 0.6 instead of 9.1 %
respectively.

In general, it may be inferred that the psychological impact of food scares
between 2011 and 2014 and the publication of new information about food safety
have completely changed the framework of food safety concerns. In other words,
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the statistical evaluation of most important and recurring alert notifications could be
made with the ‘translation’ of the list of RASFF hazard categories in the list of
‘HACCP risks and other food safety concerns’ (Sect. 2.2). This approach can be
used with the aim of simplifying the study of ‘risk profiles’ according to the
RASFF. Once more, the proposed list mentions:

• Microbiological risks
• Chemical risks
• Foreign bodies
• Adulteration and fraud episodes
• General sensorial failures
• Other food safety concerns: processing failures
• Other food safety concerns: allergens, genetically modified organisms

(GMO) and novel foods.

On these bases, calculated data have been re-elaborated: Fig. 2.9 shows related
results.

Once more, the ‘microbiological risk’ group appears the most recurring menace:
46.1 % of the total number of alert notifications is linked with microbiological food
scares. However, this result was 55.1 % between 1979 and 1990. As a conse-
quence, it may be assumed that the 1st level—food menace is perceived in strict

Fig. 2.8 The analytical evaluation of RASFF alert notifications with reference to hazard
categories in the 2011–2014 period
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connection with microbiological ‘agents’ at present with a significant −9.0 % if
compared with previous results (Sect. 2.2, Fig. 2.4). On the other hand, alert
notifications can be evaluated with relation to the average amount of notifications
per year. It should be noted that:

(a) The average number of alert notifications per year between 1979 and 1990
(11 years) with microbiological ‘causes’ is approximately 5.0 %

(b) The average quantity of alerts per year in the 2011–2014 period with micro-
biological agents is 11.5 %.

Substantially, the first place is ascribed to microbiological-related alerts and the
level of attention has significantly grown in the last years: alert notifications per
year are more than doubled if compared with previous data.

Chemical risks account for 31.8 % of the total amount of alert notifications
(Fig. 2.9) between 2011 and 2014. Apparently, the number is increased in com-
parison with 1979–1990 (28.0 %, estimated decrease: −3.8 %). However, average
numbers per year demonstrate clearly that the perception of chemical risks is
extremely higher at present: the 2011–2014 estimation per year is 8.0 % and the
calculated result for 1979–1990 (11 years) is only 2.6 %. In other terms, the
attention for chemical risks in the food and feed sector is extremely high. Moreover,

Fig. 2.9 The analytical evaluation of RASFF alert notifications (2011–2014) with reference to a
new classification: ‘HACCP risks and other food safety concerns’. The proposed classification
concerns: microbiological risks, chemical risks, foreign bodies, adulteration and fraud episodes,
general sensorial failures, other food safety concerns: processing failures, other food safety
concerns: allergens, GMO and novel foods
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the augment of chemical-related alert notifications per year has surpassed the
analogous estimation for microbiological causes: ratios between 2011–14 and
1979–90 yearly average values are 2.3 and 3.1 when speaking of microbiological
and chemical ‘agents’ respectively. Substantially, chemical ‘menaces’ seem to have
higher perspectives if evaluated as concern factors.

General sensorial failures and unclear situations have generated 1.2 % of the
total number of RASFF alerts (Fig. 2.9): this value was 7.0 % between 1979 and
1990. In addition, yearly amounts can be calculated and compared: 0.3 % in 2011–
14 and 0.6 % between 1979 and 1990. Apparently, this result could be interpreted
as the natural augment of knowledge when speaking of microbiological and
chemical failures at least: in other terms, the higher the explained food safety
concerns with a chemical or microbiological feature, the lower the number of
unclear situations (without defined explanations). Interestingly, adulteration and
fraud episodes reach 0.4 % only (this number was 5.5 % between 1979 and 1990).
On the other side, GMO and allergens are perceived as serious menaces: the total
number of alerts is 9.8 % in the 2011–14 period (yearly average value: 2.5 %),
while the same amount was only 0.5 % between 1979 and 1990. It could be
inferred that labeling and nutritional notifications may have an interesting increase
in terms of concern because allergens and GMO are often correlated with insuffi-
cient or incorrect labeling episodes.

Processing failures reach 5.9 % (the 1979–90 value was 2.0 %). This result is
extremely significant because of the increasing importance of process and
food packaging failures (Hempel et al. 2012; Parisi 2011, 2012, 2013; Parisi et al.
2016a, b; Wybenga 2001): yearly average data are 0.2 and 1.5 % with relation to
1979–90 and 2011–14 periods respectively.

Finally, the detection of foreign bodies has been recorded 4.9 times on 100
RASFF alert notifications; from the safety viewpoints, it may be affirmed that the
‘physical risk’ is significantly augmented when speaking of safety perception:
yearly average values are 0.1 and 1.2 % in 1979–90 and 2011–14 periods
respectively.

As a result, the general comparison of results can be displayed in terms of
HACCP-related risks. Table 2.1 shows the tendency of yearly average values of the
different ‘risk areas’ in function of the observation period. Some interesting and
surprising results can be highlighted:

(1) Allergens, GMO and novel foods show the most alarming trends (>25.0)
(2) The evolution of foreign bodies is extremely interesting (12.0)
(3) Surprisingly, the increase of processing failures (including food packaging

effects and quality control problems, labeling errors, etc.) is more interesting
than the ‘performance’ of chemical and microbiological risks

(4) Adulteration and fraud episodes do not appear so important when speaking of
evolution trends, in spite of recent food scandals and the matter of authenticity

(5) The number of ‘general sensorial failures’ notification is reduced if compared
with other risk categories.
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Naturally, the examination concerns only notified situations: however, this study
may be helpful because of the possible determination of food safety risks by the
HACCP viewpoint on new bases. As a simple example, the role of adulteration and
fraud episodes appears reduced if compared with processing failures.

The difficulty of these situations is the possible coexistence of many visible
effects and detections of different origin. Undoubtedly, the ‘chemical’ problem is
serious because of the remarkable and constantly increasing amount of chemicals
with some role in RASFF alert and non-alert notifications. This difficulty can be
easily shown and discussed in Chap. 3. Many analytes and groups of different
contaminants are often mentioned in recent alerts and other situations such as
border rejections and information communications (European Commission—
Health and Food Safety 2015).

2.4 Chemical Risks by the RASFF Viewpoint

In relation to most known and notified chemical risks (chemical contamination and
other origins, including microbiological contamination), this list is not exhaustive
and concerns chemical contaminants by different origins:

• Metals and related compounds: arsenic, boron compounds, cadmium, chro-
mium, lead, lithium, manganese, mercury, nickel, vanadium

• Oxidising agents: hydrogen peroxide
• Psychoactive compounds: tetrahydrocannabinol
• Food supplements: magnesium aspartate
• Biocontaminants: aflatoxins, histamine, tropane alkaloids
• Amino acids: b-alanine
• Alkaloids: synephrine, yohimbine, vinpocetine, etc.

Table 2.1 HACCP-related risks and food safety concerns

HACCP-risk and other food
safety concern

% Yearly
average result
(1970–1990)

% Yearly
average result
(2011–2014)

Ratio between
2011–14 and
1979/90 periods

Microbiological risks 5.0 11.5 2.3

Chemical risks 2.6 8.0 3.1

Foreign bodies 0.1 1.2 12.0

Adulteration and Fraud
episodes

0.5 0.1 0.2

General sensorial failures 0.6 0.3 0.5

Processing failures 0.2 1.5 7.5

Allergens/GMO/novel foods <0.1 2.5 >25.0

Observed trends of yearly average values of different ‘risk areas’ in function of the observation
period
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• Different vitamins
• Pesticides and insecticides: acetamiprid, anthraquinone, carbaryl, carbendazim,

chlorpyriphos, 2,2-dichlorovinyl dimethyl phosphate (dichlorvos), ethephon,
hexaconazole, imidacloprid, iprodione, profenofos, tebuconazole, etc.

This list shows the prevalence of chemicals with microbiological origin and/or
different explanations (contamination, packaging migrations, etc.). With the
exception of pesticides, a relevant part of these contaminants seem to be correlated
with adulteration/fraud episodes. However, the evolving trend of alert notifications
is not apparently serious. Consequently, non-alert notifications—in particular,
border rejection notifications—should be studied. Chapter 3 discussed border
rejections in detail.

The discussion of most common chemical contaminants is not simple. Probably,
a good basis for this discussion may also be the Regulation (EC) No 1881/2006
(Donati 2015) because this document has fixed maximum levels for certain con-
taminants in foods at the EU level. The following substances have been considered
(Donati 2015):

• Nitrate (sodium or potassium nitrate, E251 and E252 respectively)
• Mycotoxins (aflatoxins, ochratoxin A, patulin, deoxynivalenol, zearalenone,

fumonisins)
• Metals: cadmium, lead, mercury, (inorganic) tin)
• 3-monochloropropane-1,2 diol esters (3-MCPD)
• Dioxins and dioxin-like polychlorinated biphenyls (PCB)
• Polycyclic aromatic hydrocarbons (PAH).

Table 2.2 shows a list of above-mentioned chemicals and related groups, when
possible and applicable, with names, properties, toxicological effects, and con-
tamination sources. Nitrates are used for cured meats to prevent the growth of
Clostridium botulinum and the related toxin production (Honikel 2008); conse-
quently, they should not be considered ‘contaminants’ and their role is not dis-
cussed here.

However, the attention for many contaminants in the entire food and feed chain
has influenced the constant increase of the number of chemical menaces: the fol-
lowing list adds other substances and related classes:

(a) Pesticides: this word covers acaricides, biocides, insecticides, fungicides,
herbicides, plant growth regulators, and rodenticides

(b) Veterinary medicines
(c) Radionuclides
(d) Acrylamide
(e) Melamine
(f) Ethyl carbamate.

Table 2.3 shows a list of above-mentioned chemicals and related groups, when
possible and applicable, with toxicological effects and contamination sources.
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Finally, the problem of allergens has to be highlighted. The recent Regulation
(EU) No 1169/2011 on the provision of food information to consumers concerns
two important points with relation to the EU area:

(a) The mention of allergenic substances on the label of prepacked foods, and
(b) The mandatory mention of allergenic substances when speaking of

non-prepacked foods.

In addition, certain quality systems such as the Global Standard for Food Safety,
Issue 7, have recently introduced the evaluation of allergen risks when speaking of
food lubricants. Obviously, it should be noted that lacking of complete mention of
allergens results in production of an unsafe food article.

As a clear result, the definition of most known and cited chemical contaminants,
including also allergens, should be provided. At present, the Annex II of the Reg.
(EU) No 1169/2011 shows the following list of substances or products with pos-
sible allergies or intolerance effects:

• Cereals containing gluten (wheat, rye, barley, oats, spelt, kamut or their
hybridised strains), and products thereof, with the following exceptions:

– Wheat-based glucose syrups including dextrose and wheat-based
maltodextrins2

– Glucose syrups based on barley
– Cereals used for making alcoholic distillates including ethyl alcohol of

agricultural origin

• Crustaceans and products thereof
• Eggs and products thereof
• Fish and products thereof, with the exception of:

– Fish gelatine used as carrier for vitamin or carotenoid preparations
– Fish gelatine or Isinglass used as fining agent in beer and wine

• Peanuts and products thereof
• Soybeans and products thereof, with the exception of:

– Fully refined soybean oil and fat (see Footnote 2)
– Natural mixed tocopherols (E306), natural D-alpha tocopherol, natural

D-alpha tocopherol acetate, and natural D-alpha tocopherol succinate from
soybean sources

– Vegetable oils derived phytosterols and phytosterol esters from soybean
sources

– Plant stanol ester produced from vegetable oil sterols (soybean sources)

2Please read the original document with relation to this exception.
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• Milk and products thereof (including lactose), with the exception of:

– Whey used for making alcoholic distillates including ethyl alcohol of agri-
cultural origin

– Lactitol

• Nuts, namely: almonds (Amygdalus communis L.), hazelnuts (Corylus avel-
lana), walnuts (Juglans regia), cashews (Anacardium occidentale), pecan nuts
(Carya illinoinensis (Wangenh.) K. Koch), Brazil nuts (Bertholletia excelsa),
pistachio nuts (Pistacia vera), macadamia or Queensland nuts (Macadamia
ternifolia), and products thereof, with the exception of nuts used for making
alcoholic distillates including ethyl alcohol of agricultural origin

• Celery and products thereof
• Mustard and products thereof
• Sesame seeds and products thereof
• Sulphur dioxide (SO2) and sulphites at concentrations of more than 10 mg/kg or

10 mg/litre in terms of total SO2 which are to be calculated for products as
proposed ready for consumption or as reconstituted according to the instructions
of the manufacturers

• Lupin and products thereof
• Molluscs and products thereof.

The allergen risk is extremely variegated. On the one side, it has to be recognised
that immunoglobulin E-mediated food allergy has to be considered as an important
chronic disease with different symptoms; sometimes, allergenic substances can be
life-threatening for people with food allergy (Muraro et al. 2014). There are not
reliable solutions for food allergies; consequently, concerned people have to eat
allergen-free foods. On the other side, allergenic substances are ubiquitous com-
ponents of the whole food and feed chain; as a result, the best strategy appears the
rapid communication of used or present allergens in foods. Manufacturers have a
difficult responsibility because of the possible cross-contamination between dif-
ferent production lines in the same environment (Allen et al. 2014). For this reason,
the monitoring action of RASFF notifications can be very useful, with a special
attention to border rejections (Chap. 3).
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