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Exercise 1: Influencing factors of food safety 

 

Purpose of the exercise: Knowing the influencing factors of food safety and determination of the 

main food safety hazards of these factors 

Required knowledge: Knowledge of the influencing factors of food safety 

 

Exercise: Chose a factor that has important effect on food safety and characterise it according to 

the example. List some physical, chemical and microbiological hazards. 

 

Example: Importing food from a third country to the European Union 

In the European Union, there are more regulations for the import of food from third countries. 

According to these regulations, food from third counties can be imported only via a border 

inspection post. Hungary is one of the border countries of the EU, therefore in Hungary there are 

four border inspection posts, namely: Röszke (neighbour country is Serbia), Záhony and Eperjeske 

(neighbour country is Ukraine) and Liszt Ferenc Airport, Budapest. The check of the imported 

food is very important because these foods can be contaminated by different hazards. On these 

border inspection posts, sensory analysis, physical, chemical and microbiological tests can be 

carried out.  

The most often hazards may can be present in imported foods: 

 Physical hazards: 

o metal fragments; 

o plastic fragments; 

o glass fragments; 

o bones fragment 

 Chemical hazards: 

o unauthorised ingredients (e.g. colour, chemical substances); 

o heavy metal contamination; 

o too high concentration of e.g. residues of veterinary drugs, pesticides, fungicides 

 and chemical substances; 

o toxin (produced by moulds) contamination; 

o GMO contamination; 
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 Microbiological hazards: 

o bacteria contamination; 

o virus infection; 

o mould infection.  

 

The EU strictly regulates the limit values of different hazards in the foodstuffs. In many times, the 

EU issue implementing regulation for different foods and hazards. For example, the Commission 

implementing regulation (EU) No 884/2014 determined special conditions for the import of 

certain food and feed from certain third countries due to the contamination risk by aflatoxins. 

Some example about these countries and foods: 

Countries Foods 

Argentina (AR) Peanuts in shell 

Peanut butter 

Azerbaijan (AZ) Hazelnuts in shell 

Hazelnut paste, hazelnut oil 

Flour, meal and powder of hazelnut 

Brazil (BR) Brazil nuts in shell 

Peanuts in shell 

Peanut butter 

China (CN) Peanuts in shell 

Peanut butter 

Egypt (EG) Peanuts in shell 

Peanut butter 

Ethiopia (ET) Pepper of the genus Piper 

Dried or crushed or ground fruit of the genus Capsicum  

or of the genus Pimenta 

Ginger, saffron, curcuma, thyme, bay leaves, curry and 

other spices 

Ghana (GH) Peanuts in shell 

Peanut butter 

India (IN) Peanuts in shell 

Peanut butter 

Capsicum annuum (whole) 

Crushed or grounded Capsicum annuum 

Nutmeg 

Indonesia (ID) Nutmeg 

Iran (IR) Pistachios in shell 

Pistachio paste 

Flour, meal and powder of pistachios 

Nigeria (NG) Watermelon seeds and derived products 

Turkey (TR) Dried figs 

Fig paste 

Hazelnut in shell 

Hazelnut paste; Hazelnut oil 

Flour, meat and powder of hazelnuts 

Pistachios in shell 

Pistachio paste 
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Flour, meal and powder of pistachios 
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Exercise 2: RASFF system 

 

Purpose of the exercise: Knowing the usage of RASSF database  

Required knowledge: Knowledge of RASFF system 

 

Exercise: Make a table (based on the example) about the followings: 

 According to the RASFF database, determine the number of “alerts” about aflatoxin 

contamination in relation to almond and hazelnut in 2018; 

 According to the RASFF database, list kinds of hazards, which were the most often 

problem in relation to milk and milk products in 2018.   

 Using this database, list the most frequent food safety hazards (alert or border rejection) 

related to your country (if your country is not in this database, choose an optional country) 

in an optional year.  

 

Useful information for exercise: 

Visit the RASFF homepage where you can set the search criteria.  

(https://webgate.ec.europa.eu/rasff-window/portal/?event=searchForm)  

 

 Tab of “Notification”: you can set the notifying country and subjects; 

 Tab of “Type” contains the type of material (food or feed) and the classification of 

category (alert, border rejection, information, etc.); 

 Tab of “Hazard” contains the category of hazards (e.g. heavy metals, food additives); 

 Tab of “Date”: you can set the dates; 

 Tab of “Product” contains the food categories (e.g. milk and milk products, fats and oils) 

and countries (which are concerned in the problem); 

 Tab of “Keywords”: you can add any keywords.  

 

 

 

 

 

https://webgate.ec.europa.eu/rasff-window/portal/?event=searchForm
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Example:  

What kind of hazards were the most often problems (more than once) in relation to vegetables and 

fruits in 2018 (only in the “alert” category)?  

 

Hazard type Hazard Food Country (origin) Frequency 

Physical metal pieces  sliced and roasted potatoes Germany  

frozen beet leaves Netherlands  

plastic fragments frozen spinach Belgium  

canned chopped tomatoes Italy  2x 

tomato juice with basil Italy  2x 

mushrooms Netherlands  

glass fragments glass jars containing peach 

Melba 

Germany  

stones canned peas France  

shell fragments seaweed France  

Chemical iodine dried algae South Korea  2x 

dried algae  Spain  

dried algae China  

dried algae Netherlands  

dried seaweed South Korea  4x 

dried seaweed China  3x 

dried seaweed  Japan  

dried organic kombu 

seaweed 

Spain  

cadmium spinach leaves Netherlands  

frozen spinach Belgium  

ethepon grapes Peru  

grapes Egypt  

aflatoxins dried figs Spain  3x 

dried figs Turkey  4x 

dried figs Spain  

ochratoxin A dried mulberries Turkey  

soybean India  

soya chunks India  

raisins  Turkey  2x 

raisins Iran  2x 

dried apricots Turkey  

dried figs Turkey  

dimethoate red apples Poland  

fresh spinach Belgium  

aubergines Senegal  

chlorpyrofos peppers Albania  

tomatoes Albania  

tomatoes Italy  

apples Poland  5x 

carrots Italy  

unauthorised substance red apples  Poland  

yellow pitahaya Ecuador  

dried goji berries China  

fresh spinach  Belgium  

strawberries Belgium  
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goji berries Netherlands 2x 

goji berries Italy  

aubergines Senegal  

soursops Vietnam  

aubergines Senegal  

soursop Vietnam  2x 

dried goji berries France  

dried goji berries China  4x 

dried goji berries Italy  

grapes India  

grapes  Peru  

unauthorised colours pickled turnips Lebanon  

pickled turnips Syria  

Microbiological Salmonella spp. rucola Italy  

lettuce Netherlands  

frozen fruit mix Belgium  

Listeria monocytogenes chilled enoki mushrooms South Korea  

frozen fruit mix Belgium  

frozen corn Hungary  

Eschericia coli sunflower seeds Bulgaria  

sprouts  Germany  

Norovirus frozen redcurrants  Poland  

frozen sour cherries Poland  

frozen blackcurrant Poland  

frozen raspberries Poland  

frozen wild blueberries Lithuania  

Source: RASFF portal  
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Exercise 3: Hungarian quality labels  

 

Purpose of the exercise: Knowing the usage of Hungarian quality labels 

Required knowledge: Knowledge of the requirements (standards and directives) for food labelling 

and voluntary distinctive (quality) indications 

 

Exercise: Tick the appropriate box depending on whether the following foods are “magyar termék 

(Hungarian product)”, “hazai termék (domestic product)” or “hazai feldolgozású termék (domestic 

processed product)”: 

 

Products 
“Magyar 

termék” 

“Hazai 

termék” 

“Hazai 

feldolgozású 

termék” 

“White cheese dessert”:  

Ingredients in 100 g: 

- skimmed white cheese (Hungarian product): 45 g; 

- chocolate (made from Basil cocoa powder): 35 g; 

- sugar (from Poland): 5 g; 

- additives (Hungarian products) 

   

“Ishler”: 

Ingredients:  

- flour (Hungarian product): 30 g 

- butter (Hungarian product): 20 g 

- powdered sugar (from Poland): 10 g 

- egg (Hungarian product): 4 g 

- jam (Hungarian product): 20 g 

- chocolate (from Basil cocoa): 16 g  

   

“Roasted coffee”: 

Ingredients: 

- coffee bean (from Basil): 100 % 

(roasting is carried out in Hungary) 

   

“Roasted coffee”: 

Ingredients: 

- coffee bean (from Basil): 100 % 

(packaging is carried out in Hungary) 

   

“Pogácsa” 

Ingredients: 

- flour (Hungarian product): 50 g 

- butter (Hungarian product): 25 g 

- yeast (Hungarian product): 3 g 

- egg (Hungarian product): 8 g 

- sour cream (Hungarian product): 10 g 

- salt (from Greece): 1.5 g 

- sugar (from Slovakia): 1 g 

- cheese (Hungarian product): 1.5 g 
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Exercise 4: Quality schemes 

 

Purpose of the exercise: Knowing the usage of DOOR database 

Required knowledge: Knowledge of PDO, PGI and TSG (quality schemes for agricultural 

products and foodstuffs) 

 

Exercise: Determine, whether these Hungarian foods are PDO, PGI or TSG. For this exercise, use 

the DOOR database. 

(http://ec.europa.eu/agriculture/quality/door/list.html?locale=en&recordStart=0&filter.dossierNum

ber=&filter.comboName=&filterMin.milestone__mask=&filterMin.milestone=&filterMax.milesto

ne__mask=&filterMax.milestone=&filter.country=&filter.category=&filter.type=&filter.status=) 

 

  

 

 

  

Szegedi szalámi    

Szegedi téliszalámi    

Budapesti téliszalámi    

Hajdúsági torma    

Makói hagyma    

Gyulai kolbász    

Csabai kolbász    

Szegedi paprika    

Gönci kajszibarack    

Magyar szürkemarha hús    

Alföldi kamillavirágzat    

Kalocsai fűszerpaprika-őrlemény    

Szőregi rózsatő    

tepertős pogácsa    

Szentesi paprika    

Makói petrezselyemgyökér    

 

Exercise: List the name of Hungarian foods which have “Applied” status in the DOOR database.  

http://ec.europa.eu/agriculture/quality/door/list.html?locale=en&recordStart=0&filter.dossierNumber=&filter.comboName=&filterMin.milestone__mask=&filterMin.milestone=&filterMax.milestone__mask=&filterMax.milestone=&filter.country=&filter.category=&filter.type=&filter.status
http://ec.europa.eu/agriculture/quality/door/list.html?locale=en&recordStart=0&filter.dossierNumber=&filter.comboName=&filterMin.milestone__mask=&filterMin.milestone=&filterMax.milestone__mask=&filterMax.milestone=&filter.country=&filter.category=&filter.type=&filter.status
http://ec.europa.eu/agriculture/quality/door/list.html?locale=en&recordStart=0&filter.dossierNumber=&filter.comboName=&filterMin.milestone__mask=&filterMin.milestone=&filterMax.milestone__mask=&filterMax.milestone=&filter.country=&filter.category=&filter.type=&filter.status
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Exercise 5: Foodborne diseases 

 

Purpose of the exercise: Knowing the most important and frequent foodborne diseases in the EU 

Required knowledge: Knowledge of the usage of EFSA homepage 

 

Exercise: Choose a European country and prepare a table and a diagram about the most important 

foodborne diseases based on the example. 

 

Some useful information for exercise: Visit the following page:  

(https://www.efsa.europa.eu/en/biological-hazards-data/reports) On this page, you can find the 

national zoonoses country reports for 36 European countries. Click on the chosen country and 

open the newest report. At the end of these reports, you can find a table about foodborne 

outbreaks. 

 

Example: Foodborne outbreaks in Hungary (2016): 

Causative 

agent 

Food vehicle Number of 

outbreaks 

Number of 

cases 

Number of 

hospitalized 

Number of 

deaths 

Bacillus cereus other foods 1 105 0 0 

Campylobacter broiler meat and 

products thereof 
1 2 0 0 

Clostridium 
perfingens 

broiler meat and 

products thereof 

 

other foods 

17 

 

 

1 

643 

 

 

62 

0 

 

 

0 

0 

 

 

0 

Hepatovirus A other foods 1 73 45 0 

Microorganisms other foods 4 6 4 0 

Norovirus bovine meat and 

products thereof 

 

other foods 

1 

 

 

11 

114 

 

 

592 

1 

 

 

17 

0 

 

 

0 

Salmonella 

enteritidis 

eggs and egg 

products 

 

other mixed or 

unspecified 

poultry meat 

and products 

 

sweets and 

chocolate 

 
other foods 

 

4 

 

 

 

2 

 

 

 

1 

 
4 

 

86 

 

 

 

17 

 

 

 

11 

 
236 

 

9 

 

 

 

10 

 

 

 

1 

 
5 

 

0 

 

 

 

0 

 

 

 

0 

 
0 

Salmonella eggs and egg 3 111 5 0 

https://www.efsa.europa.eu/en/biological-hazards-data/reports
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enteritidis PT2 products 

Salmonella 

enteritidis PT8 

eggs and egg 

products 
5 163 31 3 

Salmonella 

enteritidis 

RDNC 

eggs and egg 

products 2 23 5 0 

Salmonella 

typhimirium 

other mixed or 

unspecified 

poultry meat 

and products 

2 11 5 0 

Staphylococcus 

aureus 

dairy products 

(other than 

cheese) 

 

other foods 

 

1 

 

 

3 

 

14 

 

 

145 

 

0 

 

 

2 

 

0 

 

 

0 

Unknown other mixed or 

unspecified 

poultry meat 

and products 

 

other foods 

 

 

1 

 

 

9 

 

 

3 

 

 

189 

 

 

0 

 

 

11 

 

 

0 

 

 

0 

Source: Hungary – 2016 Report on trends and sources of zoonoses 
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Exercise 6: Characterisation of foodborne diseases 

 

Purpose of the exercise: Knowing the presentation of the most important information about 

foodborne diseases 

Required knowledge: Knowledge of foodborne diseases 

 

Exercise: Chose a foodborne disease that is caused by a microorganism (e.g. bacteria) and 

characterise it according to the followings (based on the example): 

o causative agent; 

o disease; 

o sources; 

o geographical distribution (if relevant); 

o transmission; 

o symptoms; 

o treatment; 

o prevention.  

 

Some useful information: 

The most important foodborne diseases are diarrhoeal diseases which are the second leading 

causes of death in children under five years. According to the WHO database, diarrhoeal diseases 

are the ninth of the 10 global causes of death with about 1.4 million deaths in 2016. In 2000, the 

diarrhoeal diseases were at the fourth place with about 2.4 million deaths. Therefore, the death rate 

decreased by almost 1 million between 2000 and 2016. The cause group contains communicable 

diseases, maternal causes, conditions arising during pregnancy and childbirth, and nutritional 

deficiencies. In low-income countries, these diseases could be found at the second place with 

almost 60 crude death rate (per 100 000 population). In lower-middle-income countries, this 

disease is at the sixth place with about 32 crude death rate (per 100 000 population). In upper-

middle-income and high-income countries, diarrhoeal diseases were not in the top ten causes of 

death. (WHO, 2018) 

The most sensitive group is the group of children. In every year. about 525 000 children are killed 

by this disease; however this number would be reduced with e.g. consumption of safe drinking 

water and adequate sanitation and hygiene. The main causes of diarrhoeal death are dehydration 
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and fluid loss, but other factors, e.g. septic bacterial infection can increase the ratio of all 

diarrhoeal-associated death. Diarrhoea has different clinical types, e.g. 

o acute watery diarrhoea: is lasts several hours or days 

o acute bloody diarrhoea (dysentery) 

o persistent diarrhoea: it lasts 14 days or longer.  

The most severe symptom of this disease is dehydration.  During the disease, water and 

electrolytes are lost due to the vomiting, liquid stool, sweating, urination and breathing. If the lost 

water and electrolytes are not replaced, dehydration can occur. Under early dehydration, there are 

not any symptoms. In case of moderate dehydration, the symptoms are the followings: 

o thirst, 

o restless or irritable behaviour, 

o decreased skin elasticity, 

o sunken eyes. 

In severe cases, the symptoms of dehydration become more sever and there are two or more of the 

following symptoms: 

o sunken eyes, 

o unability to drink or drink poorly, 

o skin pinch goes back very slow, 

o lethargy, 

o lack of urine output, 

o cool, 

o pale skin, 

o low or undetectable blood pressure 

 

Treatment of symptoms is very important. The most important is rehydration. It can be happening 

with rehydration salt solution (mixture of clean water, salt and sugar), and with intravenous fluids 

(in severe cases). Zinc supplement is very important because it can reduce the duration of the 

diarrhoeal episode by 25%. During the episode, the consumption of nutrient-rich food is essential. 

If there is persistent diarrhoea, or when there is blood in the stool, or if there are signs of 

dehydration, consultation with a health professional is indispensable.  
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Prevention of diarrhoea: 

o consumption and utilisation of safe drinking water; 

o improved sanitation (mainly personal, food, and kitchen hygiene); 

o hand washing with soap; 

o exclusive breastfeeding for the first six months of life; 

o health education about how infections spread; 

o rotavirus vaccination. (WHO, 2017) 

 

Example:  

o causative agent: Hepatitis A. This virus is one of the most frequent causes of foodborne 

infection.  

o disease: Hepatitis A is a liver disease caused by Hepatitis A virus. This disease can happen 

mainly to previously uninfected and unvaccinated people 

o sources: Food or water contaminated by faeces and infected people. However, the poor 

personal hygiene and inadequate sanitization can lead this infection.  

o geographical distribution: Hepatitis A virus can occur worldwide. According to the infection 

rate, the geographical distribution areas can be categorized as the followings: 

o areas with low levels of infection: Infection rate is low in this area that includes 

developed countries with good sanitary and hygienic conditions. The disease can 

occur mainly among vulnerable groups (adolescent and adults), injecting drug users, 

men who have intercourse with men, isolated populations, and people who travel to 

areas with high endemicity. In these developed countries, outbreaks can be stopped 

rapidly with high levels of personal hygiene. 

o areas with intermediate levels of infection: Infection rate is intermediate in this area 

that includes developing countries, countries with transitional economies, and 

regions where the sanitary conditions are variable. In these countries, children often 

escape infection and reach adulthood without immunity. The economic and hygienic 

conditions may lead to the accumulation of adults who have not been infected, 

therefore they have no immunity. This may lead to higher disease rate and large 

outbreaks in older age groups.   
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o areas with high levels of infection: Infection rate is high in this area that includes 

developing countries with poor sanitary and hygienic conditions. In these countries, 

90% of children have been infected with this virus before the age of 10 years. These 

infected people do not experience any noticeable symptoms, the disease rates are 

low and outbreaks are very rare. The main reason of this is that older children and 

adults are generally immune due to the infection in the childhood.  

o transmission: This virus is transmitted mainly by oral-faecal route. Waterborne outbreaks are 

relatively rare. It is happens when the sewage is contaminated by this virus or the treatment of 

drinking water is inadequate. This virus may also be transmitted by close physical contact 

with an infected person.  

o symptoms: The incubation period of this virus is about 14-28 days. Symptoms may be e.g. 

fever, malaise, loss of appetite, nausea, diarrhoea, abdominal pain, dark-coloured urine and 

jaundice. The infected person never shows all of the symptoms. In older age groups, 

symptoms are more serious and the rate of fatal outcome is higher. Infected children under six 

years of age usually do not show symptoms. In case of older children and adults, the infection 

cause more serious symptoms and the occurrence of jaundice is more than 70%.  

o treatment: There is no specific treatment. Recovery may be slow and may take several weeks 

or months. The unnecessary medications should be avoided (medications against vomiting 

should not be given). Hospitalization is not necessary, unless there is acute liver failure. The 

most important treatment is the maintenance of nutrition balance and the replacement of 

fluids.  

o prevention: The most effective ways to combat this virus infection are improved sanitation 

and hygiene, food safety and immunization. The spread of this virus can be reduced by the 

consumption of safe drinking water, adequate disposition and treatment of sewage, and 

personal hygiene (e.g. hand-washing with soap and safe water). There are several injectable 

inactivated Hepatitis A vaccines (under one year of age, vaccination is not authorised).  

(WHO, 2018a) 

 

 

https://www.who.int/news-room/fact-sheets/detail/hepatitis-a
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Exercise 7: Characterisation of plant alkaloids 

 

 

Purpose of the exercise: Knowing the characterisation of chemical hazards 

Required knowledge: Knowledge of toxins and basic concepts of toxicology  

 

Exercise: Choose a plant alkaloid and characterise it according to the followings (based on the 

sample): 

o alkaloid; 

o plant; 

o food and dietary exposure; 

o effects and symptoms; 

o health-based guidance value (if relevant) 

o risk characterisation (if relevant).  

 

o Alkaloid: The main active component of opium is the phenantrene alkaloid morphine. It is 

used for medical purposes as morphine sulphate pentahydrate or as morphine hydrochloride 

trihydrate. The first isolation of morphine from opium was carried out in 1805 by Serturner 

who was a German pharmacist. Nowadays, morphine is isolated from opium in many places 

of the world; however, the isolation from poppy heads is easier, that is a patent of János 

Kabay.   

o Plant: Poppy (Papaver somniferum). The latex (milky sap) of the opium poppy contains 

different alkaloids (e.g. morphine) which are narcotic agents. Poppy seeds do not contain 

latex, however, it can become contaminated by alkaloids (the main reasons may be the pest 

damage or inadequate harvest). Because of this, poppy seeds can contain alkaloids.  

o Food and dietary exposure: In Hungary, poppy seed consumption is very high. This is a 

traditional ingredient that is used mainly in bakery products (e.g. fine bakery product) and 

desserts, and certain traditional composite dishes (mainly in Central-Eastern European 

countries, e.g. Hungary, Slovakia, Poland, Czech Republic and Austria). The exposure to 

poppy seed alkaloids is more common in these countries and the high exposure os more 

probable than in other countries where poppy seeds are used mainly as decoration or 

condiment. According to the EFSA opinion, due to poppy seed consumption, the morphine 
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exposure (based on mean occurrence data) ranges from 3.11 µg/kg bw per day to 17.4 µg/kg 

bw per day. Based on high occurrence data, the morphine exposure ranged between 16.4 

µg/kg bw per day to 90.9 µg/kg bw per day.  

o Effects and symptoms: Morphine is considered to be extensively absorbed from the 

gastrointestinal tract of human, mainly from the upper small intestine and from stomach 

(lesser degree). Morphine is distributed throughout the body, and it can be found mostly in the 

liver, kidneys, lungs, spleen and of course in the gastrointestinal tract. It can be found in the 

brain and muscles in lower concentration. It diffuses across the placenta and the milk and 

sweat also contains it in low concentration. The brain is the primary site of action of 

morphine. During glucuronidation, morphine-3 glucuronide (M3G) and morphine-6 

glucuronide (M6G) are produced. M3G has no analgesic properties, while M6G is more 

potent than morphine itself and it can contribute to the overall analgesic effect of morphine. 

Within 24 hours, about 90% of morphine is excreted in the urine, mainly in form of M3G and 

M6G. Morphine is also excreted in the milk. The most important pharmacological effect of 

morphine is analgesia. Morphine reduces the pain and anxiety and increases pain threshold. 

Other effects: anaesthesia, well-being, euphoria. Morphine can reduce the irritability of 

respiratory and cough systems; in high concentration it can cause convulsions. It can reduce 

the blood pressure, relaxes the arteries, inhibits the reflex of urine output; and increases the 

tone of uterus.  

o Health-based guidance value: CONTAM Panel determined the acute reference dose (ARfD) 

of morphine using the LOEL (30 µg morphine per kg bw) and an uncertainty factor of 3. 

Based on this data, the established ARfD was 10 µg morphine per kg bw.  

o Risk characterisation: If poppy seeds are used as condiments or decoration on bakery 

product, the exceeding of ARfD is unlikely except for toddlers. If poppy seeds are consumed 

in high quantity (mainly in Central-Eastern European countries), the exceeding of ARfD is 

likely on at least some eating occasion (the highest estimates for morphine exposure are about 

75-fold greater than the ARfD).   

(EFSA, 2011) 
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Exercise 8: Characterisation of chemicals 

 

 

Purpose of the exercise: Knowing the usage of JECFA database 

Required knowledge: Knowledge of basic concepts of toxicology 

 

Exercise:  

 From the database of JECFA, list the chemical hazards for which the JECFA determined 

tolerable intake. Make a table in which you calculate the PTDI, PTWI and PTWI 

 Chose one of these metals and describe the background of the assessment of tolerable 

intake.  

 

Useful information for exercise: Use the JECFA database for this exercise that you can reach on 

the following link: 

http://apps.who.int/food-additives-contaminants-jecfa-database/search.aspx 

 

Example:  

Provisional tolerable intakes for mycotoxins: 

Mycotoxin PMTDI PTWI PTMI 

4,15-diacetoxyscirpenol 60 ng /kg bw 420 ng/kg bw 1680 ng/kg bw 

Alfatoxin M1 none established (genotoxic carcinogen) 

Aflatoxins none established (genotoxic carcinogen) 

Aflatoxins B, G and M none established (genotoxic carcinogen) 

Deoxynivalenol 1 µg/kg bw 7 µg/kg bw 30 µg/kg bw 

Fumonisins 2 µg/kg bw 14 µg/kg bw 60 µg/kg bw 

Ochratoxin A 16 ng/kg bw 112 ng/kg bw 448 ng/kg bw 

Patulin 0.4 µg/kg bw 2.8 µg/kg bw 11.2 µg/kg bw 

Sterigmatocystin none established (genotoxic carcinogen) 

T-2 and HT-2 toxins 60 ng/kg bw 420 ng/kg bw 1680 ng/kg bw 

Zearalenone 0.5 µg/kg bw 3.5 µg/kg bw 14 µg/kg bw 

Source: JECFA database 

 

Estimation of tolerable intake for zearalenon:  

http://apps.who.int/food-additives-contaminants-jecfa-database/search.aspx


  

  

 

 
 

 

20 

 

The determined tolerable daily intake from zearalenon and its metabolites is 0.5 µg/kg bw per day.  

The average daily intake from cereals and legumes was estimated to be 1.5 µg/day (based on the 

GEMS/Food regional diets) in the European diet. This quantity for a person with 60 kg body 

weight is 0.025 µg/kg bw per day. The Committee established a provisional tolerable maximum 

daily intake (PMTDI) for zearalenone of 0.5 µg/kg bw using a safety factor of about 100. The base 

of this evaluation was the NOEL of 40 µg/kg bw per day (15-day study in pigs). The Committee 

took the lowest-observed-effect level of 200 µg/kg bw per day into account, and the previously 

established ADI of 0.5 µg/kg bw for the metabolite alfa-zearalenon. Therefore, the Committee 

recommended that the intake from zearalenone and its metabolite should not exceed this 

established value. (WHO, 2000) 
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Exercise 9: Food allergy and intolerance 

 

Purpose of the exercise: Knowing the allergens and symptoms caused by certain allergens 

Required knowledge: Knowledge of basic concepts of food intolerance and food allergy 

 

Exercise: Choose one allergen (from the sample mentioned below) and characterise it based on 

the following points: 

o allergens (protein); 

o food; 

o effects of allergen and symptoms of disease. 

For this exercise, use the following document:  

https://www.efsa.europa.eu/sites/default/files/consultation/140523.pdf 

 

Useful information for the exercise:  

Food allergy is defined as an adverse health effect arising from a specific immune-mediate 

response that occurs reproducibly on oral exposure to a given food (Boyce et al., 2011), which can 

be mediated by food-specific immunoglobulin class E (IgE) antibodies or not. [Boyce et al., 2011, 

Guidelines for the diagnosis and management of food allergy in the United States: summary of the 

NIAID-Sponsored Expert Panel Report. Nutrition, 27, 253-267. ] The allergenic food and 

allergenic ingredients can be classified by their adverse reaction. Based on the pathogenic 

mechanism, these reactions have been classified into different groups: 

  Food allergy (immune mediated):  

 IgE-mediated 

 Mixed 

 Non IgE-mediated 

  Food intolerance (Non-immune  mediated): 

 Enzymatic 

 Pharmacological 

 Other and unknown triggers 

  Autoimmune (coeliac disease) 

https://www.efsa.europa.eu/sites/default/files/consultation/140523.pdf
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Food allergy has different clinical symptoms which may affect the gastrointestinal tract, skin, 

respiratory tract and eyes.  

o Gastrointestinal tract: abdominal pain, vomiting, diarrhoea, oral allergy syndrome, gastro-

oesophageal reflux disease, enteropathies, infantile colic, constipation; 

o Respiratory tract: asthma, rhinitis, cough; 

o Skin: atopic dermatitis, urticaria, angioedema, pruritus, erythema; 

o Eyes: conjunctivitis; 

o Generalised (systemic): anaphylaxis 

The allergic reaction has two phases. The first one is the induction phase (or sensitisation) and the 

second one is the provocation or triggering phase.  

 

Food allergens can be classified based on their structural properties, because the biological activity 

of protein is related to its structure. According to their origin, the allergens can be classified as the 

follows:  

o allergens of plant origin: In this case, four main families can be differentiated: 

 prolamin superfamily: It contains sulphur-containing amino acid residues in high 

concentration: 2S seed storage albumins; cereal seeds storage proteins; cereal α-

amylase/trypsin inhibitors; non-specific lipid transfer proteins.  

 cupin superfamily: It includes the major globulin storage proteins, which are the 

cause of most allergic reaction to legumes and nuts. 

 profilins: It can be found exclusively in flowering plants, e.g. peanut, apple and 

celery.  

 Bet v 1 superfamily: It is present in fruits of the Rosaceae family (e.g. apple, 

apricot, pear and cherry) and Apiaceae vegetables (e.g. carrot, celery).  

o  allergens of animal origin: The number of these allergens is lower than the allergens of 

plant origin. There are three structurally-related families: 

 tropomyosins: This protein can be found in the muscle of animals. It is present in 

molluscs and crustaceans. 

 EF-hand proteins:. 

 caseins: It is present in milk. (EFSA, 2014) 
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The Regulation (EU) No 1169/2011 contains the list of substances or products causing allergies or 

intolerances. These are the followings: 

o cereals containing gluten; 

o crustaceans and products thereof; 

o eggs and products thereof; 

o fish and products thereof; 

o peanuts and products thereof; 

o soybean and products thereof; 

o milk and products thereof; 

o nuts; 

o celery and products thereof; 

o mustard and products thereof; 

o sesame seeds and products thereof; 

o lupin and products thereof; 

o molluscs and products thereof; 

o sulphur dioxide and sulphites at a concentration higher than 10 mg/kg or mg/litre in terms of 

the total sulphur dioxide which are calculated for products.  

This list does not contain every food causing allergy. According to the EFSA opinion, there are 

many substances (food) which can cause allergenic reaction in the human body. The following 

foods may cause allergy in case of certain people: 

o vegetables: peas, carrot, eggplant and spinach; 

o fruits: citrus fruit, strawberry, kiwi, tomato,  

o cocoa; 

o buckwheat; 

o rice.  

 

Influencing factors (environmental and individual) in the distribution of food allergies:  

o food consumption (allergenic proteins in food, eating habits, introduction to food and 

breastfeeding; 

o food processing and preparation; 

o genetic background; 
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o age and sex; 

o socio-economic factors; 

o ethnicity; 

o other factors (e.g. alcohol intake, physical activity, antibiotics). (EFSA, 2014) 
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Exercise 10: Foodborne pathogens 1 

 

Purpose of the exercise: Knowing the endemicity of different foodborne pathogens 

Required knowledge: Knowledge of foodborne pathogens 

 

Exercise: According to the map of endemicity of Taenia solinum, determine which countries are 

the most seriously threatened.  

(https://www.who.int/taeniasis/Endemicity_Taenia_Solium_2015.jpg) 

 

Some information about Taeniasis (cysticercosis): 

Causative agents: Taeniasis is caused by three species of tapeworm (Taenia solinum, Taenia 

saginata and Tainea asiatica) 

Infected foods: raw or undercooked pork (T. solinum); undercooked beef meat or pig liver (T. 

saginata and T. asiatica) 

Symptoms: Teaniasis is usually characterized by mild and non-specific symptoms. The symptoms 

appear about eight weeks after the ingestion of infected meat (when the tapeworm fully developes 

in the intestine). The main symptoms are abdominal pain, nausea, vomiting and diarrhoea or 

constipation. The untreated infections with T. solium tapeworms generally persist for 2–3 years. 

Treatment: This disease can be treated with praziquantel or niclosamide. The dosage and the 

duration of treatment depend on the number, size, location and development stage of the cysts. 

Prevention and control: In countries, eight different interventions exist for the control of T. 

solinum which can be used in different combinations, namely: 

o identification and treatment of taeniasis cases; 

o drug administration for taeniasis; 

o health education (personal and kitchen hygiene, food safety) 

o improved sanitation; 

o improved pig husbandry; 

o improved meat inspection and processing of meat products 

o vaccinations of pigs; 

o anthelmintic of pigs. (WHO, 2018b) 

 

 

https://www.who.int/taeniasis/Endemicity_Taenia_Solium_2015.jpg
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Exercise 11: Foodborne pathogens 2 

 

Purpose of the exercise: Knowing the characterization of foodborne pathogens and diseases 

caused by these pathogens 

Required knowledge: Knowledge of foodborne pathogens  

 

Exercise: Complete the table with the missing information (see example). 

Useful information is available at the following link:  

https://www.cdc.gov/parasites/az/index.html#t 

 

 Giardiasis (example) Trichinellosis Toxoplasmosis Cryptosporidiosis 

Causative 

agent(s) 
Giardia intestinalis 

   

Infected 

animals 

o cattle 

o deer 

o cat 

o dog 

o beavers 

   

Spread o Swallowing it form 

surfaces infected by 

faeces 

o Drinking water in that 

Giardia may live 

o Swallowing infected 

water (e.g. swimming 

pool, lakes, rivers, spring) 

o Eating infected uncooked 

foods 

o Contact with infected 

person 

o Travelling into a country 

where giardiasis is 

common 

o Anal-oral sex 

   

Symptoms o Diarrhoea 

o Greasy stool 

o Abdominal and stomach 

cramps 

o Bloating 

o Upset stomach and 

vomiting, nausea 

o Dehydration 

o Fatigue 

o Loss of weight 

Rare symptoms: 

   

https://www.cdc.gov/parasites/az/index.html#t
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- itchy skin 

- hives 

- eye swelling 

Treatments o Drugs 

o Rehydration 

o Avoid the infected water 

o Avoid contaminated 

water 

   

Prevention 

and control 

o Personal hygiene 

o Kitchen hygiene 

o Five keys to safer food 

o Prevent contact and 

contamination with 

faeces during sex 

   

Source: CDC, 2015; NSW, 2018 
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Exercise 12: GM plants in the EU and third countries 

 

Purpose of the exercise: Knowing the usage of GMO databases 

Required knowledge: Knowledge of GMO situation 

 

Exercise: Describe the GMO situation in your country and list the GM plants which are authorised 

in your country.  

 

Useful information for exercise: 

In the European Union, there is an “EU Register of authorised GMOs” which can be visited on the 

following link: http://ec.europa.eu/food/dyna/gm_register/index_en.cfm or 

https://webgate.ec.europa.eu/dyna/gm_register/index_en.cfm 

This Register contains every GM plant which are authorised in the EU as foods, food ingredients, 

feeds, feed ingredients and for cultivation. In the searching you can list the registered, 

pending/expired and withdrawn GM plants and you can search based on plant type (cotton, maize, 

oilseed rape, soybean, sugar beet and swede rape).  

ISAAE (International Service for the Acquisition of Agri-biotech Application) has a “GM 

Approval database” that contains may useful information about the GM plant production and 

GMO using of different countries. It can be visited on the following link:  

http://www.isaaa.org/gmapprovaldatabase/countrylist/default.asp 

FAO has a database, namely “FAO GM Foods Platform”, which contains GM situation of every 

country. This database can be visited on the following website: http://www.fao.org/food/food-

safety-quality/gm-foods-platform/browse-information-by/country/en/#st 

 

Example: GMO situation in Hungary 

In Hungary, the Government formulated Hungary’s GMO-free strategy. This strategy has not been 

changed since then; moreover, the new fundamental law of Hungary includes the pursuit of the 

GMO-free agriculture. This has been in force since 1 January 2012.  53/2006. (XI. 29.) OGY 

regulation contains enforcement processes for the implementation and maintenance of GMO-free 

strategy. There is another very important regulation, the “gene law” (1998. évi XXVII. regulation) 

that was changed several times. It supports to achieve the objectives of GMO-free strategy. The 

“gene law” can assure that the currently authorised GM plans for cultivation in the EU (MON 810 

http://ec.europa.eu/food/dyna/gm_register/index_en.cfm
https://webgate.ec.europa.eu/dyna/gm_register/index_en.cfm
http://www.isaaa.org/gmapprovaldatabase/countrylist/default.asp
http://www.fao.org/food/food-safety-quality/gm-foods-platform/browse-information-by/country/en/#st
http://www.fao.org/food/food-safety-quality/gm-foods-platform/browse-information-by/country/en/#st
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GM maize and Amflora potato (it is withdrawn)) cannot be applied in the Hungarian cultivation 

without a limit. Therefore, In Hungary there are moratoriums for MON 810 maize and Amflora 

potato. According to the moratorium (for MON 810 maize), the production, utilisation, 

distribution and import of the seeds of inbred lines and hybrids from MON 810 maize are 

prohibited.  

Summary: Hungary does not produce any GM food or feed; however allows the import of GM 

food or food upon authorisation.  

 

Exercise: According to the “EU Register of authorised GMOs” label that the following GM plants 

whether are authorised for food, feed or food ingredients or not. 

GM plants 
Authorised use 

food feed food ingredient feed ingredient 

Maize Bt11     

Maize DAS59122     

Maize DAS 1507     

Maize T25     

Maize MIR162     

Cotton MON1445     

Cotton GHB614     

Cotton GHB119     

Oilseed rape T45     

Oilseed rape GT73     

Soybean 356043     

Soybean 

MON87705 

    

Soybean FG72     

Sugar beet H7-1     
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Exercise 13: INFOSAN  

 

Purpose of the exercise: Practical application of the learned knowledge 

Required knowledge: Knowledge of the learning materials 

 

Exercise: Choose an event from the following list and make a presentation about the story of the 

chosen event. If you cannot choose any event suitable for you, you can make the presentation 

about an event (relation of food safety and foodborne disease) of your choice. Your presentation 

should contain the following information: 

 

 Introduction: some facts about the event 

 Characterisation of causative agent 

o name of hazard; 

o chemical or microbiological characterisation of hazard; 

o occurrence of hazard; 

o spreading of hazard; 

o disease caused by hazard (symptoms, treatment, prevention); 

o vulnerable group(s) (if relevant). 

 Characterisation of concerned food consumption in region involved 

o consumers involved; 

o consumption data (e.g. annual quantity). 

 Presentation of event: 

o the initial date of the event (first statement); 

o the length of the event; 

o the name of exporter country (perhaps the name of producer); 

o the name of importer country or countries; 

o safety measures; 

o consequences. 

 Recommendation for the prevention of similar events.  
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INFOSAN evets in 2017: 

Event Date Length (days) 

Outbreak of botulism linked to consumption of homemade dried 

bream 
27 Jan. 1 

Tahini (sesame paste) produced in Lebanon contaminated with  

Salmonella and distributed to the Netherland 
31 Jan. 14 

Outbreak of suspected foodborne illness among school children in  

Algeria linked to consumption of a school lunch 
06 Marc. 3 

Moringa leaf powder produced in Ghana contaminated with 

Salmonella and distributed to the United Kingdom 
07 Marc. 14 

Mung bean seeds produced in Australia contaminated with  

Salmonella and distributed to the United Kingdom 
08 Marc. 20 

Outbreak of Shiga toxin-producing Escherichia coli O157:H7 

infections in the USA linked to domestically produced soy nut 

butter with distribution to Canada 

08 Marc. 14 

Ground cumin produced in Turkey contaminated with Salmonella 

and distributed internationally 
15 Marc 13 

Tuna from Indonesia, Philippines and Vietnam contaminated with  

Hepatitis A virus distributed to the USA 
03 May 70 

Oysters from Ireland contaminated with marine bio toxin 

distributed to Canada 
18 May 1 

Cheese produced in the UAS contaminated with Listeria  

monocytogenes 
19 May 23 

Basil seeds from Vietnam contaminated with Salmonella and  

distributed internationally 
26 May 18 

Outbreak of botulism in the Ukraine linked to the consumption  

of domestically produced dried eviscerated fish 
30 May 50 

Infant formula produced in Singapore contaminated with 

Cronobacter sakazakiiand distributed to Chile 
09 Jun 24 

Chili peppers from Vietnam contaminated with Escherichia coli  

and distributed to Canada 
09 Jun 1 

Outbreak of aflatoxicosis in Tanzania linked to contaminated 

maize 
05 July 50 

Outbreak of salmonellosis in the USA linked to papayas imported 

from Mexico 
26 July 169 

Cheese produced in Ireland contaminated with Listeria  

monocytogenes and distributed internationally 

12 

October 
32 

Cheese produced in France contaminated with Listeria  

monocytogenes and distributed to Canada 

25 

October 
26 

Tuna produced in Colombia with high levels of mercury 

distributed nationally 

04 

November 
12 

Outbreak of salmonellosis in France linked to domestically  

produced infant formula distributed internationally 

04 

December 
125 

Outbreak of listeriosis in South Africa linked to ready-to-eat meat 

products 

08 

December 
ongoing 

Case of botulism in the Russian Federation linked to the 

consumption of commercially produced canned tomatoes 

28 

December 
10 

Source: INFOSAN, 2018 
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Exercise 14: Presentations 

 

Purpose of the exercise: Development of presentation skills 

Required knowledge: None 
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