
  

  

 

 
 

 

1 

 

 

 

 

 

PRACTICAL EXERCISES FOR THE COURSE OF  

FOOD CHAIN SAFETY 

 

 

 

Dr. Nikolett Czipa, associate professor 

 

University of Debrecen 

Faculty of Agricultural and Food Sciences, and Environmental Management 

 

 

 

A Debreceni Egyetem fejlesztése a felsőfokú oktatás minőségének és 

hozzáférhetőségének együttes javítása érdekében 

EFOP-3.4.3-16-2016-00021 



  

  

 

 
 

 

2 

 

  

Content 

Exercise 1: Environmental pollution as an influencing factor of food chain safety .................. 3 

Exercise 2: RASFF system and INFOSAN ................................................................................. 6 

Exercise 3: Calculation of bioconcentration factor ................................................................... 7 

Exercise 4: The environment-health chain ................................................................................ 8 

Exercise 5: Calculation of safe human dose ............................................................................ 10 

Exercise 6: Dose-response relationship .................................................................................. 12 

Exercise 7: Human exposure assessment ................................................................................ 13 

Exercise 8: Risk estimation ...................................................................................................... 15 

Exercise 9: Risk assessment ..................................................................................................... 17 

Exercise 10: Preparation of flow charts (in HACCP plan) ..................................................... 18 

Exercise 11: Identification of hazards (in HACCP plan) ........................................................ 19 

Exercise 12-13: Hazard analysis and determination of CCPs and CPs (in HACCP plan) .... 21 

Exercise 14: Critical limit values, monitor control and corrective actions (in HACCP plan) 31 

Literature ................................................................................................................................. 33 

 

 

  

 

 

 

 

 



  

  

 

 
 

 

3 

 

Exercise 1: Environmental pollution as an influencing factor of food chain safety 

 

Purpose of the exercise: Knowing food safety hazards related to environmental pollution 

Required knowledge: Knowledge of the definition of food safety and environmental pollutants 

 

The main influencing factors of food chain safety are the followings: 

 Agricultural technologies: the applied chemicals in the plant production and animal 

husbandry directly compromise food safety, furthermore, these chemicals have an 

important role on the environment. These chemicals are the followings: fertilizers, 

pesticides, insecticides, fungicides, soil improvers, yield promoters.  

 Food production technologies: The most important factors are the inadequate production 

and personal hygiene, inadequate maintenance and incorrect application of food safety and 

quality systems. 

 Official control in food business. 

 Health status of consumers: The most important population groups (vulnerable groups) are 

new-borns, infants and children, elderly people, pregnant women, malnourished people, 

people who are ill or immunocompromised and travellers. 

 Hygienic knowledge of consumers. 

 Lifestyle change of consumers. 

 World trade and globalisation. 

 Environment related influencing factors: 

 Safety of drinking water: The quality of the applied water in the plant production and 

animal husbandry is highly important; because contaminated water (such as water polluted 

with arsenic, heavy metals, nitrite or nitrate) has significant influence on the safety of food. 

Therefore, only drinking water can be used in these technologies.  

 Wastewater treatment: Wastewater may contain harmful substances which can 

contaminate food; and therefore it can cause diseases and even death. Thus, the safe 

drainage and treatment of wastewater require particular attention. If the wastewater is 

released into the environment, it can contaminate the soil and living aquatic resources.  
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 Waste treatment: During the food production, many waste are produced which can be 

hazardous; therefore, the safe placement and treatment of waste requires particular 

attention (mainly in the food industry environment). Hazardous wastes would be disposed.  

 Pollutants (contaminants) emission to the external environment can be transported over 

long distances; therefore, the pollutants can cause problems not only in the environment or 

source of pollution. Pollutants getting into the soil, water and air can contaminate plants 

and drinking water that constitutes serious food chain safety problem. (Szeitzné, 2010) 

 

Exercise: Describe a chosen environmental pollutant according to the example below. For this 

exercise, you could use the following useful homepages: 

http://apps.who.int/food-additives-contaminants-jecfa-database/search.aspx?fc=47 

https://www.who.int/news-room/fact-sheets 

https://extranet.who.int/sree/Reports?op=vs_html&path=/WHO_HQ_Reports/G7/PROD/EXT/che

mical_overview&userid=G7_ro&password=inetsoft123 

http://www.fao.org/food/food-safety-quality/scientific-advice/jecfa/en/ 

 

Example: 

Pollutant: Arsenic 

Occurrence: Arsenic is a natural component of the earth’s crust and is widely distributed 

throughout the environment in the air, water and land. Therefore, arsenic is an environmental 

poison. In many countries (e.g. Argentina, Bangladesh, China, India, Chila, Mexico and United 

States of America), inorganic arsenic is naturally present in the groundwater at high levels. In 

many countries (areas) of the world, the arsenic concentration in drinking-water is higher than the 

limit value for arsenic; and different drinks (e.g. bottled water, soft drinks) made of this drinking-

water can contain arsenic in high concentrations. Near copper-, zinc- and lead mines, the 

concentration of dust containing arsenic may be 10-fold higher than other places. Organic form of 

arsenic may be found mainly in marine organisms; however, the consumption of these organisms 

does not mean risk in arsenic poison respect.  

Utilisation: Arsenic is used in the processing of glass, pigments, textiles, paper, metal adhesives, 

wood preservatives, ammunition, hide tanning, pesticides, feed additives and pharmaceuticals.  

http://apps.who.int/food-additives-contaminants-jecfa-database/search.aspx?fc=47
https://www.who.int/news-room/fact-sheets
https://extranet.who.int/sree/Reports?op=vs_html&path=/WHO_HQ_Reports/G7/PROD/EXT/chemical_overview&userid=G7_ro&password=inetsoft123
https://extranet.who.int/sree/Reports?op=vs_html&path=/WHO_HQ_Reports/G7/PROD/EXT/chemical_overview&userid=G7_ro&password=inetsoft123
http://www.fao.org/food/food-safety-quality/scientific-advice/jecfa/en/
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Food and drinking water contamination (dietary exposure): The most important exposure source 

of inorganic arsenic is the contaminated groundwater and drinking-water. Therefore, using 

contaminated drinking water in the food preparation and the irrigation of plants with contaminated 

water are the most important source of inorganic arsenic exposure. The most important dietary 

sources of arsenic are cereals, meat, poultry, dairy products and fish and shellfish; however, the 

arsenic concentration in these foods is lower than in the groundwater. In seafood, arsenic is mainly 

found in a less toxic form (organic arsenic).  

Health effects: Absorption of arsenic depends on the chemical species, its solubility and the matrix 

in that the arsenic is present. In humans, arsenic rapidly clears from blood. Most ingested arsenic 

forms excrete within a few days via the kidney.  Toxicity of arsenic depends on the chemical 

form, its solubility and rout of administration. Based on animal tests, the animal species has 

influence on toxicity. Trivalent arsenic form is more toxic than pentavalent form.  

The main symptoms of acute arsenic poisoning are vomiting, abdominal pain and diarrhoea 

followed by numbness, tingling of extremities, muscle cramping and death (only in extreme 

cases).  

The main long-term adverse effects of ingested inorganic arsenic in humans (in case of long-term 

exposure) are cancer, skin lesions, developmental effects, cardiovascular disease, neurotoxicity 

and diabetes. In certain countries, significant relation has been observed between the exposure to 

high levels of ingested inorganic arsenic in drinking water and bladder cancer. In other studies, 

exposure to high concentrations of ingested inorganic arsenic in drinking water has been 

associated with lung cancer. Based on epidemiological studies, in different parts of the world, 

strong association between long-term inorganic arsenic ingestion and skin lesions (hyperkeratosis, 

hyperpigmentation or hypopigmentation) has been observed.  
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Exercise 2: RASFF system and INFOSAN 

 

Purpose of the exercise: Knowing how to use the RASFF system 

Required knowledge: Knowledge of 178/2002/EC regulation 

 

You can find useful information about the INFOSAN on the following sites:  

https://www.who.int/foodsafety/areas_work/infosan/A3_INFOSAN_web.pdf?ua=1 

https://www.who.int/foodsafety/areas_work/infosan/INFOSAN_A4_EN_web.pdf?ua=1 

https://www.who.int/foodsafety/areas_work/infosan/INFOSAN-QS4/en/ 

 

Exercise: Choose an environmental pollutant, an optional year and/or a food category and 

summarize how many cases (at least 10) were reported in the RASFF system according to the 

example below.  

For this exercise you could use the following homepage: 

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

https://webgate.ec.europa.eu/rasff-window/help/RASFF_Portal.pdf 

 

Example: 

Date Subject Food  
Country of 

origin 
Classification Risk decision 

19/01/2018 
inorganic arsenic 

(0.40 mg/kg) 
rice cakes Poland alert serious 

16/05/2017 
inorganic arsenic 

(0.33 mg/kg) 
organic rice Pakistan alert serious 

25/04/2017 
arsenic            

(0.31 mg/kg) 
organic rice Italy 

information for 

follow-up 
not serious 

05/05/2015 
arsenic         

(14.2 mg/kg) 

edible 

therapeutic clay 
United States 

information for 

attention 
serious 

12/06/2014 
arsenic           

(110 mg/kg) 
dries mushrooms Lithuania alert serious 

21/05/2014 
arsenic           

(2.83 mg/kg) 

frozen shark 

steak 
Netherlands alert serious 

16/12/2013 
arsenic         

(0.92 mg/kg) 

ayurvedic food 

supplements 
Nepal alert  serious 

23/10/2013 
arsenic           

(5.70 mg/kg) 
food supplement Germany alert serious 

04/06/2013 
arsenic             

(34 µg/l) 

sparkling natural 

mineral water 
Georgia 

information for 

attention 
undecided 

18/10/2012 
arsenic          

(110 mg/kg) 
dried hijiki algae Japan 

information for 

attention 
serious 

 

https://www.who.int/foodsafety/areas_work/infosan/A3_INFOSAN_web.pdf?ua=1
https://www.who.int/foodsafety/areas_work/infosan/INFOSAN_A4_EN_web.pdf?ua=1
https://www.who.int/foodsafety/areas_work/infosan/INFOSAN-QS4/en/
https://webgate.ec.europa.eu/rasff-window/portal/?event=searchForm
https://webgate.ec.europa.eu/rasff-window/help/RASFF_Portal.pdf
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Exercise 3: Calculation of bioconcentration factor 

 

Purpose of the exercise: Knowing the determination of bioconcentration factor 

Required knowledge: Knowledge of environmental pollutants 

 

Bioconcentration means net result of uptake from the environmental system, i.e. it can be 

determined from the difference of uptake and depuration in living organisms. In case of 

bioconcentration examination, two phases can be isolated (uptake and depuration phase), and the 

toxicokinetics of the examined pollutant can be determined from the dynamics of these phases. 

(Milinki, 2013) 

 

Bioconcentration factor (BCF) expresses the ratio of the tissue concentration measured in the 

examined living organism (or in the examined food) and the concentration detected in the 

environmental system. BCF can be determined based on the following equation (Milinki, 2013): 

 

𝐵𝐶𝐹 =  
𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑒𝑥𝑎𝑚𝑖𝑛𝑒𝑑 𝑜𝑟𝑔𝑎𝑛𝑖𝑠𝑚

𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑒𝑥𝑎𝑚𝑖𝑛𝑒𝑑 𝑒𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙 𝑠𝑦𝑠𝑡𝑒𝑚
 

 

Exercise: Calculate the BCFs according to the example 

 

Sample Fe concentration 

in soil 

Fe concentration 

in flower 

Fe concentration 

in honey 

BCF 

(flower/soil) 

BCF 

(honey/soil) 

BCF 

(honey/flower) 

1 25,426 110 0,512    

2 4705 132 0,298    

3 6561 98,6 0,461    

4 25,136 52,3 1,26    

5 26,412 41,9 1,69    

 

Example: 

Sample As concentration 

in soil 

As concentration 

in flower 

As concentration 

in honey 

BCF 

(flower/soil) 

BCF 

(honey/soil) 

BCF 

(honey/flower) 

1 10,869 120 15.4 0.011 0.001 0.128 

2 1473 135 11.2 0.092 0.008 0.083 

3 1423 104 11.7 0.073 0.008 0.113 

4 7014 61.4 15.6 0.009 0.002 0.254 

5 8003 89.2 16.9 0.011 0.002 0.189 

 

 



  

  

 

 
 

 

8 

 

Exercise 4: The environment-health chain 

 

Purpose of the exercise: Knowing the connection among environmental media and environmental 

pollution 

Required knowledge: Knowledge of environmental media 

 

Harmful agents may have natural origin or they are derived from human activities and 

interventions. Emission of pollutants results in pollution in environmental or carrier media (e.g. 

soil, air, water, food, dust). The transport of a pollutant in the environment is influenced by many 

factors. 

 

The relationship of source activities, environmental concentrations, exposure, dose, and health 

effects (WHO, 2001): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Source activities 

Environmental concentration 
soil, air, water, food 

Emission 

Exposure 

Health effect 
subclinical effect, morbidity, mortality 

Dose 

Transport 

 

Transformation 

 

Fate 
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Exercise: List natural and human activities which are able to emit pollutants into the environment 

and list factors which have influence on the transport of pollutant in the environment.  

 

Interaction among environmental media, exposure media and exposure pathways (INCHEM, 

2000): 

Exposure routes 

Media 

Air (gases and particles) Soil (ground-surface soil, 

root-zone soil) 

Water (surface water and 

groundwater) 

Inhalation gases and particles in 

outdoor air 

 

gases and particles 

transferred from outdoor 

air to indoor air 

soil vapours that migrate to 

indoor air 

 

soil particles transferred to 

indoor air 

contaminants transferred 

from tap water 

Ingestion fruits, vegetables, grains 

contaminated by transfer 

of atmospheric chemicals 

to plant tissues 

 

 

meat, milk, eggs 

contaminated by transfer 

of contaminants from air to 

plants to animals 

 

meat, milk, eggs 

contaminated through 

inhalation by animals 

 

mother’s milk 

soil 

 

fruits, vegetables, grains 

contaminated by transfer 

from soil 

 

meat, milk, eggs 

contaminated by transfer 

from soil to plants to 

animals 

 

meat, milk, eggs 

contaminated through soil 

ingestion by animals 

 

mother’s milk 

tap water 

 

irrigated fruits, vegetables 

and grains 

 

 

meat, milk, eggs from 

animals consuming 

contaminated water 

 

 

fish and sea food 

 

 

 

mother’s milk 

Dermal contact not included soil baths and showers 

swimming, etc.  

 

 

Exercise: List hazards (mainly chemical) which can be occurred in the above-mentioned tree 

media considering the exposure routes.  

  



  

  

 

 
 

 

10 

 

Exercise 5: Calculation of safe human dose 

 

Purpose of the exercise: Knowing the calculation of safe human dose  

Required knowledge: Knowledge of lecture materials 

 

For the calculation of safe human dose in the chemical risk assessment, the determination of 

threshold doses and uncertainty factors are necessary. The following threshold doses and 

uncertainty factors can be used: 

 NOAEL (No Observed Adverse Effect Level): It means the highest tested dose or 

concentration of a medicine or chemicals at which there is no any detectable toxic or adverse 

health effect. The main problem with NOAEL is that it uses only one point of dose-effect 

curve. Further problem is that this point depends on the distance among the points at the lower 

phase of curve. The main advantages of NOAEL are that it is easy to derive and it can be used 

when data is not amenable for BMD modelling.   

 BMD (Benchmark dose): It is a dose or concentration that produces a predetermined change in 

the response rate of an adverse effect. BMD is derived from lower phase of the dose-response 

curve. For the BMD calculation, the determination of 95
th

 confidence limits of dose-response 

curve is needed. The dose of intersection of lower 95
th

 confidence limit and low toxic effect 

(toxic effect in 5% or 10% of tested animals) will indicate the BMD. Therefore, BMD is the 

lower 95
th

 confidence limit of TD5 or TD10.  

 UF (Uncertainty Factor): Generally, at least two UFs are used in the calculation. The first one 

(UF1) is the inter-species factor that takes the differences between the tested animals and 

human into account; the value of this UF is usually 10 (it can be changed). The second one 

(UF2) is the intra-species (or inter-individual) factor that takes the differences among the 

people into account; the value of this UF is usually 10 (it can be changed).  

 

If only animal tests are available for the determination of safe human dose, the following equation 

should be used: 

𝑆𝑎𝑓𝑒 ℎ𝑢𝑚𝑎𝑛 𝑑𝑜𝑠𝑒 =  
𝑁𝑂𝐴𝐸𝐿 𝑜𝑟 𝐵𝑀𝐷

𝑈𝐹1 × 𝑈𝐹2
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However, if the human NOAEL or BMD is available, the division with UF1 (intra-species) is not 

used (in this case, only intra-species factor is used).  

 

Safe human dose can be expressed in: 

 RfD (reference dose): “An estimate of the daily exposure dose that is likely to be without 

deleterious effect even if continued exposure occurs over a lifetime.” (WHO, 2004) It is used 

mainly by EPA (US Environmental Protection Agency).  

 ADI (acceptable daily intake): “Estimated maximum amount of an agent, expressed on a body 

mass basis, to which individuals in a (sub)population may be exposed daily over their 

lifetimes without appreciable health risk.” (WHO, 2004) It is used mainly by WHO.  

 TDI (tolerable daily intake): “Analogous to ADI. The term “tolerable” is used for agents that 

are not deliberately added, such as contaminants in food.” (WHO, 2004) 

 TLV (threshold limit value): Safety workplace concentration of air pollutant. It has values 

concerning different exposure durations, e.g.  

o TWA: 8-hour workday and 40-hour workweek; 

o STEL: The duration of exposure at STEL level should not exceed 15 minutes; 

o TLVc: This is the limiting concentration on such a chemical that should not be exceeded 

during any part of the working exposure. (Soundararajan, 2011).  

 

Exercise: Determine the safe human dose with the following data: NOAEL is 1.26 µg/ttkg and UF 

1 is 10 and UF2 is 5.  
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Exercise 6: Dose-response relationship 

 

Purpose of the exercise: Knowing the application of dose-response relationship in human exposure 

assessment 

Required knowledge: Knowledge of lecture materials 

 

 

Exercise: Sign the following points on the figure and determine their doses and the safe human 

dose if the UF1 is 10 and the UF2 is 5: 

- TD5 

- TD10 

- NOAEL 

- BMD (based on TD5 and TD10) 
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Exercise 7: Human exposure assessment 

 

Purpose of the exercise: Knowing the estimation of human exposure 

Required knowledge: Knowledge of toxicological definitions 

 

Exposure may be defined as “the contact of a chemical, physical or biological agent with the outer 

boundary of an organism (WHO, 2001). Exposure is often defined as “concentration or amount of 

a particular agent that reaches a target organism, system or (sub)population in a specific frequency 

for a defined duration (WHO, 2004).  

The most important influencing factors in the determination of exposure: 

 the nature of agent: physical, chemical and biological agent; single, multiple or mixtures; 

 the intensity of exposure: concentration of the agent (mg/kg – food; mg/l – water; µg/m
3
 – 

air); 

 the duration of exposure: it can be short-term exposure (seconds, minutes, hours, days), long-

term exposure (weeks, months, years, lifetime) and cumulative exposure (total exposure over 

a given period of time); 

 the frequency of exposure (continuous, intermittent, cyclic, random, rare); 

 the routes (pathways) of exposure: inhalation (breathing contaminated air), ingestion (eating 

contaminated food or drinking-water), dermal contact (touching contaminated surface); 

 the source of exposure: anthropogenic/non-anthropogenic, area/point, stationary/mobile, 

indoor/outdoor; 

 the carrier media of exposure: soil, water, air, food, dust, product; 

 the exposed population.  

 

The three most common exposure routes are inhalation, ingestion and dermal routes. For the 

calculation of human exposure, some data is necessary: 

o concentration of the chemical in the medium (air, food, drinking-water, soil, etc.); 

o mass or volume of the inhaled air, ingested food, liquid or other substances, or area 

of skin surface; 

o exposure duration or period. (EPA, 2016) 
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Ingestion exposure: Dietary (food and liquids) and non-dietary (soil, dust, other materials) 

exposure can be estimated with the following equation: 

 

𝐸𝑖𝑛𝑔 =  𝐶𝑖𝑛𝑔  × 𝐼𝑅 

where: 

Eing: Ingestion exposure (expressed in mass per time) 

Cing: concentration of the chemical in food, liquid or other media (mass of chemical per mass of 

medium (e.g. µg/kg) or mass of chemical per volume of medium (e.g. µg/litre)) 

IR: ingestion rate (mass of medium ingested during the exposure per time, e.g. µg/day) 

 

Inhalation exposure: Inhalation exposure can be estimated with the following equation: 

𝐸𝑖𝑛ℎ =  𝐶𝑎  × 𝐼𝑅 

where: 

Einh: Inhalation exposure (expressed in mass per time) 

Ca: airborne concentration of the chemical contacted by the exposed person (mass of chemical per 

volume of air in breathing zone, e.g. µg/m
3
) 

IR: inhalation rate (volume of air breather per unit time, e.g. m
3
/min) 

 

 

Exercise:  

Determine the ingestion human exposure if the cadmium concentration of drinking water is 1.28 

µg/L and the drinking water consumption in the examined population is 3.5 litre/day. Determine 

the exposure if the exposure duration is 25 years.  

 

Determine the inhalation human exposure if the sulphur dioxide concentration in workplace air is 

269 µg/m
3
 and the volume of air breather in the examined population is 9 litre/min. Determine the 

exposure if the exposure duration is 8 hours.  
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Exercise 8: Risk estimation 

 

Purpose of the exercise: Knowing the calculation of risks 

Required knowledge: Knowledge of the methodology of risk analysis 

 

 

For the estimation of risks, different information is necessary, e.g.:  

 Tolerable daily intake (TDI) or acceptable daily intake (ADI). It can be expressed in 

mg/kgbw/day or µg/kgbw/day. Sometimes tolerable weekly intake (TWI) or tolerable monthly 

intake (TMI) is known, however the tolerable daily intake can be calculated from these 

tolerable intakes and vica versa. At the homepage of WHO/JECFA, tolerable intakes of 

different materials can be found (http://apps.who.int/food-additives-contaminants-jecfa-

database/search.aspx?fcc=3). The tolerable intakes are expressed in PTDI (provisional 

tolerable daily intake), PMTDI (provisional maximum tolerable daily intake), PTWI 

(provisional tolerable weekly intake) or PTMI (provisional tolerable monthly intake) 

 Body weight of the examined population. Tolerable or acceptable intakes are expressed in 

body weight (kg). Therefore, the determined tolerable or acceptable intake should be 

multiplied with the body weight (kg). The results will be expressed in e.g. mg/person/day or 

µg/person/day.   

 Concentration of the examined chemical in the food. It can be expressed in mg/kg or µg/kg; 

mg/L or µg/L.  

 Consumption of the examined food. It can be expressed for day, week, month or year. This 

should be corresponded to the tolerable intake. Therefore, if TDI is used, the consumption 

should be determined for one day.  

From these four data, the risk assessment can be carried out with the following equation: 

 

𝑅𝑖𝑠𝑘 =  
𝑇𝑜𝑙𝑒𝑟𝑎𝑏𝑙𝑒 𝑑𝑎𝑖𝑙𝑦 𝑖𝑛𝑡𝑎𝑘𝑒 (𝑚𝑔/ 𝑝𝑒𝑟𝑠𝑜𝑛 𝑑𝑎𝑦)⁄

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑑𝑎𝑖𝑙𝑦 𝑖𝑛𝑡𝑎𝑘𝑒 (𝑚𝑔/ 𝑝𝑒𝑟𝑠𝑜𝑛 𝑑𝑎𝑦)⁄
 =  

𝑇𝐷𝐼 𝑜𝑟 𝐴𝐷𝐼 (𝑚𝑔 𝑘𝑔 ⁄ 𝑏𝑤 𝑑𝑎𝑦) ×   𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑘𝑔)⁄  

𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑚𝑔 𝑘𝑔)  × 𝑐𝑜𝑛𝑠𝑢𝑚𝑡𝑖𝑜𝑛 (𝑘𝑔 𝑝𝑒𝑟𝑠𝑜𝑛 𝑑𝑎𝑦⁄ )⁄⁄
 

 

Example: Measured copper concentration in honey is 895 µg/kg. The yearly consumption of 

honey in the examined population is 2 kg. The mean body weight in the examined population is 60 

kg. The acceptable daily intake of copper is 500 µg/kgbw.  

http://apps.who.int/food-additives-contaminants-jecfa-database/search.aspx?fcc=3
http://apps.who.int/food-additives-contaminants-jecfa-database/search.aspx?fcc=3
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Calculation: 

𝑇𝑜𝑙𝑒𝑟𝑎𝑏𝑙𝑒 𝑑𝑎𝑖𝑙𝑦 𝑖𝑛𝑡𝑎𝑘𝑒 = 500 (µ𝑔/ 𝑘𝑔𝑏𝑤 𝑑𝑎𝑦) × 60 (𝑘𝑔𝑏𝑤) = 30 000 µ𝑔/ 𝑝𝑒𝑟𝑠𝑜𝑛 𝑑𝑎𝑦⁄⁄    

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑑𝑎𝑖𝑙𝑦 𝑖𝑛𝑡𝑎𝑘𝑒 = 895 (µ𝑔 𝑘𝑔)  ×  
2

365
 (𝑘𝑔/ 𝑝𝑒𝑟𝑠𝑜𝑛 𝑑𝑎𝑦) = 4.90 µ𝑔/ 𝑝𝑒𝑟𝑠𝑜𝑛 𝑑𝑎𝑦⁄⁄⁄    

 

𝑅𝑖𝑠𝑘 =  
30 000 µ𝑔/ 𝑝𝑒𝑟𝑠𝑜𝑛 𝑑𝑎𝑦⁄

4.90 µ𝑔/ 𝑝𝑒𝑟𝑠𝑜𝑛 𝑑𝑎𝑦 ⁄
= 6117 

 

If the calculated risk value is higher than 1, the consumption of the examined food has no adverse 

effect on the human body. Since the calculated risk value is 6117 (higher than 1), the consumption 

of this honey does not pose a risk for human health. 

 

Exercise:  

 Determine the risk if the cadmium concentration of milk is 56 µg/L and the annual 

consumption of milk is 170 L. The body weight of the examined population is 75 kg.  

 Determine the risk if the aluminium content of chocolate is 1.26 mg/kg and the daily 

consumption of chocolate is 65 g. The body weight of the examined population is 35 kg. 

 Determine the risk if the DON concentration of bread is 186 µg/kg and the daily bread 

consumption is 186 g. The body weight of the examined population is 90 kg. 

 

Useful homepage for this exercise: http://www.fao.org/3/a0247e/a0247e04.htm 
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Exercise 9: Risk assessment 

 

Purpose of the exercise: Knowing the four steps of risk assessment 

Required knowledge: Knowledge of the methodology of risk analysis 

 

During the risk assessment, four main steps are considered. Many methodologies exist for the risk 

assessment; the following type is one of the most popular, where questions help to prepare the risk 

assessment: 

 

1. Hazard identification: 

o What is the identity of the chemical of concern? 

o Is this chemical potentially hazardous to human? 

2. Hazard characterisation: 

o What properties of the chemical have the potential to cause adversely health effect? 

o Do guidance or guideline values published by international organizations exist for 

the chemical? 

o What assumptions about exposure and dose are incorporated into guidance or 

guideline values for the chemical (if relevant)? 

o Do these assumptions reflect the conditions for the local situation?  

3. Exposure assessment: 

o In what ways can people come into contact with the chemical? 

o How high exposure is likely to occur? 

o For how long is exposure likely to occur?  

o What measurements of exposure are corresponded for characterization of the risk? 

4. Risk characterisation: 

o How much is the estimated exposure compared with the health-based guidance or 

guideline values?  

 

Exercise: Based on the above-mentioned method, carry out the risk assessment for a chosen 

chemical hazard.  
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Exercise 10: Preparation of flow charts (in HACCP plan) 

 

Purpose of the exercise: Knowing the preparation of a flow chart 

Required knowledge: Knowledge of 2016/C 278/01 Commission notice 

 

Preparation of flow diagrams is one of the tasks of the HACCP team. All steps that have to be 

considered for the evaluation of safety should be illustrated on this flow diagram. Process steps are 

indicated with progressive number on the diagram. Types of data may include but are not limited 

to: 

- plan of working premises and ancillary premises; 

- equipment layout and characteristic; 

- sequence of all process steps; 

- technical parameters of the operation; 

- flow of products; 

- segregation of clean and dirty areas (2016/C 278/01 Commission notice). 

 

Applied symbols: 

 

Process:  

 

Operating parameters: e.g. 85-85°C; 10-12 min; 20-22% 

 

Incoming material, tools: 

 

Operation way: 

 

Junction, decision: 

 

 

Point of contact:     

 

 

Exercise: Choose an optional food and make the flow chart of it based on the following example.   
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Flow diagram of quick-frozen French fries production 

 

 

 

P1 Order/arrival of ingredients 

P1.1 Potato P1.2 Sunflower oil 

P2 Storage of ingredients 

P18 Order/Arrival of 

packaging material 

P3 Washing of potato 

P2.1 Storage in warehouse P2.2 Storage in container 

Drinking 

water 

P9 Drying 

P8 Blanching (75°C; 6 min) 

P7 Selection (colour) 

P6 Slicing / Cutting 

P5 Peeling 

P4 Classification (size) 

P17 Transport 

P15 Metal detection 

P14 Packaging and labelling 

P13 Measuring 

P12 Quick-freezing (-35°C; 5 perc) 

P11 Pre-frying (140°C; 5 min) 

P10 Heating of sunflower oil 

Packaging 

material 

Sunflower 

oil 

P19 Storage of packaging 

material 

P20 Transport to production 

line 

P1.3 Stabilizer / dextrose 

P2.3 Storage in container 

Stabilizer / 

dextrose 

P16 Storage (-18°C) 
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Exercise 11: Identification of hazards (in HACCP plan) 

 

Purpose of the exercise: Knowing the identification of hazards 

Required knowledge: Knowledge of 2016/C 278/01 Commission notice and hazards in food 

production 

 

Before the hazard analysis, the collection of potential physical, chemical and 

biological/microbiological hazards are necessary.  

 

Exercise: List the hazards which can occur under the production of your chosen food based on the 

following example. 

 

The most important and common physical, chemical and biological/microbiological hazards in 

quick frozen French fries production: 

Physical hazards Chemical hazards 
Biological / Microbiological 

hazards 

metal pieces 

plastic pieces 

peel pieces 

stone / dust / soil 

packaging pieces 

rust / scale 

hair / nails / clothing pieces / 

jewellers / personal objects 

from workers 

plaster / paint / etc. from unit 

environment 

cleaning residues 

disinfectant residues 

insecticide / rodenticide 

residues 

pesticide residues 

nitrite / nitrate 

arsenic 

heavy metals 

lubricant oil 

high peroxide number of 

sunflower oil 

too high moisture content of 

potato 

toxic weed seeds 

toxins 

carcinogenic materials 

bacteria 

viruses 

yeasts / mould 

rodents 

insects 

birds 
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Exercise 12-13: Hazard analysis and determination of CCPs and CPs (in HACCP plan) 

 

Purpose of the exercise: Knowing the preparation of hazard analysis and identification of CPs and 

CCPs 

Required knowledge: Knowledge of 2016/C 278/01 Commission notice 

 

Exercise: Make the hazard analysis and determine the PRPs, oPRPs and CCPs of your chosen 

food based on the example. For the determination of oPRPc (CPc) and CCPc, you can use either 

detailed decision tree or simplified decision tree. By using the risk analysis, estimate the risk, and 

based on the calculated value, determine the PRPc, OPRPc and CCPs.   

 

After the listing of potential physical, chemical and biological/microbiological hazards, the 

HACCP team should carry out the hazard analysis. During the hazard analysis, the following 

should be considered: 

 likelihood of occurrence of hazard and severity of their adverse health effect; 

 qualitative and quantitative estimation of the presence of hazards; 

 survival or multiplication of pathogenic microorganisms; 

 unacceptable formation of chemical hazards (in the intermediate and end products; in the 

production line and environment);   

 presence or formation of toxic or other undesirable products of microorganisms, chemicals, 

physical agents or allergens; 

 contamination or recontamination of raw materials, intermediate or end products. 

 

During the determination of CCPs, every process steps of the flow diagram should be examined in 

sequence. The decision tree and risk evaluation should be applied for every hazard. CCPs (or CPs) 

can be: heat treatment (pasteurization, sterilization, heating, cooking, baking, frying), cooling, 

quick freezing, metal detection, filtration, sieving.     

For the determination of CCPs, two decision trees can be applied. The first one is detailed, while 

the second one is a simplified one. (2016/C 278/01 Commission notice) 
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Decision tree (detailed) 

 Q1: Do preventive measures exist? 

 

 

Q2: Is this step designed to eliminate the 

hazard or to reduce its occurrence to an 

acceptable level? 

 

 

Q4: Can one further step eliminate the hazard 

or reduce its occurrence to an acceptable level? 

 

Q3: Can contamination occur at this step or 

can the hazard increase to an unacceptable 

level or has it occurred or increased in earlier 

steps and there are no earlier CCP or oPRPs? 

YES 

YES 

YES 

YES 

 NO 

 NO 

 NO 

 NO 

Modify step, 

process or 

product. 

 

 
YES 

Is control at this step 

necessary for the 

safety of the product? 

 

 
 NO 

STOP, 

no CCP 

CRITICAL 

CONTROL 

POINT 

(CCP) 

STOP, 

no CCP 

STOP, 

no CCP 

oPRP (CP) 

or CCP 
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  Decision tree (simplified) 

  

Q1: Would a loss of control at this point result in a realistic risk of illness or injury? 

 

 

Q1: Is there a later step at which this hazard is 

or can be controlled (under your control)? 

 

 

Q1: Is this point designed to eliminate the 

hazard or reduce its occurrence to the 

acceptable level? 

 

 

YES NO 

YES NO 

Not 

CCP 

Not CCP, 

move to 

later step 

YES NO 

CCP or 

oPRP (CP) 

Modify step, 

process or 

product 
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Risk analysis 

The risk depends on the probability of hazard occurrence (P) and the severity of adverse health 

effect (E). Probability means the probability that the hazard is occurring in the end product. Effect 

means the effect or the severity of the hazard related to human health.  

Risk level is defined by the severity related to the probability (R = P x E). Risk level is ranged 

between 1 and 7. The value of P and E may be between 1 and 4 according to the probability and 

severity.  

 

P
ro

b
a

b
il

it
y 

High (4) 4 5 6 7 

Real (3) 3 4 5 6 

Small (2) 2 3 4 5 

Very small (2) 1 2 3 4 

                                                Limited (1) Moderate (2) Serious (3) Very serious (4) 

Effect 

Figure 1: An example for the evaluation of risk level 

 

Probability: 

(1) Very small: The hazard never occurred before; it is a very limited and/or local contamination.  

(2) Small: The occurrence of hazard in the end product is very limited.  

(3) Real: The hazard may be present in a certain percentage of the end-product (if a concrete 

control measure fails or lacks). 

(4) High:  The occurrence of hazard in the end-product is very probable, so it may appear in every 

end-product (if a concrete control measure fails or lacks). 

 

Effect: 

(1) Limited: The hazard (if it is present in the end product) does not have adverse effects on the 

consumer’s body, because it can never reach a dangerous concentration.  

(2) Moderate: The hazard (if it is present in the end product) is not able to cause injuries and/or 

symptoms in this concentration; because only long-term consumption with extremely high 

concentration can cause symptoms.  
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(3) Serious: The hazard (if it is present in the end product) has effects on the consumer’s body 

causing short-term or long-term symptoms; which rarely results in mortality.  

(4) Very serious: The hazard (if it is present in the end product) causes permanent damage or 

death, or it may cause symptoms which lead to death.  

 

Taking into account the calculated risk levels, the necessary measures may be determined by 

individual process steps. Based on these, the following steps may be necessary: 

o Risk levels 1 or 2 (low risk levels): PRPs are enough to control the hazards. 

o Risk levels 3 or 4 (moderate risk level):  application of oPRPs (i.e. CP) may be required. 

HACCP team has to determine whether the general control measures are enough as 

monitoring for the identified risk. If the answer is “yes”, PRPs are enough; but if the 

answer is “no”, oPRPs (CP) are necessary.  

o Risk level 5, 6 or 7 (high risk level): Application of a CCP is required. If an obvious limit 

value for the individual process step cannot be determined, oPRPs (CP) can be applied. If 

the PRPs or oPRPs cannot control the step, CCP should be established.  
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Number Process step Type of hazard Cause of hazard 
Preventive/Control 

measure 

Decision tree Risk analysis 
CCP 

Q1 Q2 Q3 Q4 P E Risk 

P1 
Order/Arrival of 

ingredients 

           

           

           

P1.1 Potato 

P: foreign materials (e.g. 

plant pieces, soil, stone) 
Inadequate harvest 

Supplier’s declaration 

Quality and quantity 

acceptance 

Checking of Spraying 

Log 

 

Y N N - 1 1 1 GHP 

C: toxic weed seeds, 

pesticide residue, arsenic, 

heavy metal, nitrite/nitrate, 

too high moisture content 

Inadequate harvest 

Soil contamination 

Inadequate plant 

protection 

Y Y - - 3 3 5 CCP 

B/M: insects, rodents, 

damaged/infected potato 

Inadequate harvest 

and plant protection 
Y N Y Y 1 2 2 GHP 

P1.2  Sunflower oil 

P: foreign materials (e.g. 

metal or plastic pieces) 
Inadequate packaging 

Supplier’s declaration 

Quality and quantity 

acceptance 

Y N N - 1 1 1 GHP 

C: too high peroxide 

number, disinfectant 

residues 

Too long storage 

Inadequate cleaning 
Y N N - 2 1 1 GHP 

B/M: not relevant --- --- --- --- --- --- --- --- --- --- 

P1.3 Stabiliser/Dextrose 

P: foreign materials (e.g. 

packaging) 
Inadequate packaging 

Quality and quantity 

acceptance 
Y N N - 1 1 1 GHP 

C: not relevant --- --- --- --- --- --- --- --- --- --- 

M: not relevant --- --- --- --- --- --- --- --- --- --- 

P2 
Storage of 

ingredients 

           

           

           

P2.1 
Storage in warehouse 

(potato) 

P: foreign materials (e.g. 

dust, died insect or rodent) 
Inadequate storage Storage instruction Y N N - 1 1 1 GHP 

C: too high solanin content, 

germination, 

insecticide/rodenticide 

residues 

Inadequate storage 

(sunlight) 

Inadequate 

insect/rodent control 

Storage instruction 

Rodent/insect control 

instruction  

Peeling / Selection 

Y N Y Y 1 2 2 GHP 

B/M: microorganism 

growth, insects, rodents 

Inadequate storage 

Infected potato 

Storage instruction 

Selection 
Y N N - 1 1 1 GHP 
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Number Process step Type of hazard Cause of hazard 
Preventive/Control 

measure 

Decision tree Risk analysis 
CCP 

Q1 Q2 Q3 Q4 P E Risk 

P2.2 
Storage in container 

(sunflower oil) 

P: not relevant --- --- --- --- --- --- --- --- --- --- 

C: too high peroxide 

number, cleaning residues 

Inadequate storage 

(time and 

temperature) 

Inadequate cleaning 

Storage instruction 

Cleaning instruction 
Y N N - 2 1 2 GHP 

M: not relevant --- --- --- --- --- --- --- --- --- --- 

P2.3 
Storage in container 

(stabilizer/dextrose) 

P: foreign materials Open packaging Storage instruction Y N N - 1 1 1 GHP 

C: insecticide, rodenticide 

contamination 

Open packaging  

Inadequate 

rodent/insect control 

Storage instruction 

Rodent/Insect control 

instruction 

Y N N - 1 1 1 GHP 

M: rodents, insects Open packaging Storage instruction Y N N - 1 1 1 GHP 

P3 Washing of potato 

P: foreign materials (e.g. 

scale, rust, sand) 

Drinking water 

Inadequate washing 
Washing instruction 

Contract with local 

water company 

Y N N - 1 1 1 GHP 

C: arsenic, heavy metals Drinking water Y N N - 1 1 1 GHP 

M: Escherichia coli Drinking water Y N N - 1 1 1 GHP 

P4 Classification (size) 

P: foreign materials (e.g. 

metal) 

Inadequate 

maintenance of 

sorting machine 

Maintenance 

instruction 
Y N N - 1 2 2 GHP 

C: cleaning residues 
Inadequate cleaning of 

sorting machine 
Cleaning instruction Y N N - 1 1 1 GHP 

M: cross contamination 
Inadequate cleaning of 

sorting machine 
Cleaning instruction Y N N - 1 1 1 GHP 

P5 Peeling 

P: metal, peel pieces 

Inadequate 

maintenance of 

peeling machine 

Maintenance 

instruction 
Y N N - 1 2 1 GHP 

C: cleaning residues, 

lubricant oil 

Inadequate cleaning 

and maintenance of 

peeling machine 

Cleaning instruction Y N N - 1 1 1 GHP 

M: microorganism 

contamination 

Inadequate cleaning of 

peeling machine 
Cleaning instruction Y N N - 1 1 1 GHP 
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Number Process step Type of hazard Cause of hazard 
Preventive/Control 

measure 

Decision tree Risk analysis 
CCP 

Q1 Q2 Q3 Q4 P E Risk 

P6 Slicing/Cutting 

P: metal pieces, rust 

Inadequate 

maintenance of slicing 

machine 

Maintenance 

instruction 
Y N N - 1 2 2 GHP 

C: cleaning residues 
Inadequate cleaning of 

slicing machine 
Cleaning instruction Y N N - 1 1 1 GHP 

M: cross contamination 
Inadequate cleaning of 

slicing machine 
Cleaning instruction Y N N - 1 1 1 GHP 

P7 Selection (colour) 

P: foreign material 

Inadequate 

maintenance of 

conveyor 

Maintenance 

instruction 
Y N N - 1 1 1 GHP 

C: discoloured potato 
Inadequate working of 

machine 

Maintenance 

instruction 
Y N N - 1 1 1 GHP 

M: not relevant --- --- --- --- --- --- --- --- --- --- 

P8 Blanching 

P: foreign materials (e.g. 

packaging) 

Inadequate opening of 

package and 

maintenance of 

conveyor 

Education 

Maintenance 

instruction 

Y N N - 1 2 2 GHP 

C: stabilizer/dextrose in too 

high or too low 

concentration 

Inadequate operating 

of machine or receipt 

Maintenance 

instruction 

Education 

New receipt 

Y N N - 1 2 1 GHP 

M: not relevant --- --- --- --- --- --- --- --- --- --- 

P9 Drying 

P: foreign materials 

Inadequate 

maintenance of 

conveyor 

Maintenance 

instruction 
Y N N - 1 1 1 GHP 

C: wet potato slice 

Inadequate working of 

drying machine (time 

or temperature) 

Setting of the 

machine 
Y N N - 1 1 1 GHP 

M: cross contamination Contaminated air  
Maintenance 

instruction 
Y N N - 1 1 1 GHP 
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Number Process step Type of hazard Cause of hazard 
Preventive/Control 

measure 

Decision tree Risk analysis 
CCP 

Q1 Q2 Q3 Q4 P E Risk 

P10 
Heating of sunflower 

oil 

P: not relevant --- --- --- --- --- --- --- --- --- --- 

C: carcinogenic substances Too high temperature 

Heating instruction 

Setting of the 

machine 

Y N N - 1 2 1 GHP 

M: not relevant --- --- --- --- --- --- --- --- --- --- 

P11 Pre-frying 

P: not relevant --- --- --- --- --- --- --- --- --- --- 

C: carcinogenic substances, 

under-frying (raw potato) 

Too high temperature 

or too long time 

Too low temperature 

or short time  

Frying instruction 

Setting of the 

machine 

Y Y - - 3 3 5 CCP 

M: not relevant --- --- --- --- --- --- --- --- --- --- 

P12 Quick-freezing 

P: foreign materials 

Inadequate 

maintenance of tunnel 

refrigerating machine 

Maintenance 

instruction 
Y N N - 1 1 1 GHP 

C: not relevant --- --- --- --- --- --- --- --- --- --- 

M: microorganism growth 

Inadequate setting of 

machine (inadequate 

temperature or time) 

Quick-freezing 

instruction 

Setting of machine 

Y Y - - 3 3 5 CCP 

P13 Measuring 

P: foreign materials (e.g. 

metal pieces) 

Inadequate 

maintenance of 

equipment 

Maintenance 

instruction 
Y N N - 1 1 1 GHP 

C: cleaning residues 
Inadequate cleaning of 

equipment 
Cleaning instruction Y N N - 1 1 1 GHP 

M: cross contamination 
Inadequate cleaning of 

equipment 
Cleaning instruction Y N N - 1 2 2 GHP 

P14 
Packaging and 

labelling 

P: foreign materials 
Inadequate packaging 

material 
Quality acceptance Y N N - 1 1 1 GHP 

C: substance migration 
Inadequate packaging 

material 
Quality acceptance Y N N - 1 1 1 GHP 

M: cross contamination, 

microorganism growth 

Contaminated 

packaging 

Inadequate dating 

Quality acceptance  

Storage instruction 
Y N N - 1 2 1 GHP 
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Number Process step Type of hazard Cause of hazard 
Preventive/Control 

measure 

Decision tree Risk analysis 
CCP 

Q1 Q2 Q3 Q4 P E Risk 

P15 Metal detection 

P: metal pieces 
Inadequate working of 

metal detector 

Maintenance 

instruction 

Setting of the detector 

Y Y - - 3 2 4 CP 

C: not relevant --- --- --- --- --- --- --- --- --- --- 

M: not relevant --- --- --- --- --- --- --- --- --- --- 

P16 Storage  

P: not relevant --- --- --- --- --- --- --- --- --- --- 

C: not relevant --- --- --- --- --- --- --- --- --- --- 

M: microorganism growth 

Inadequate storage 

(too high temperature 

or too long time) 

Storage instruction Y Y - - 3 4 6 CCP 

P17 Transport 

P: not relevant --- --- --- --- --- --- --- --- --- --- 

C: not relevant --- --- --- --- --- --- --- --- --- --- 

M: microorganism growth Too high temperature Transport instruction Y Y - - 2 3 4 CP 

P18 
Order/Arrival of 

packaging 

P: foreign materials  
Supplier’s declaration 

Quality and quantity 

acceptance 

Y N N - 1 1 1 GHP 

C:   Y N N - 1 1 1 GHP 

M: contaminated packaging 
Inadequate transport 

or production 
Y N N - 1 1 1 GHP 

P19 Storage of packaging 

P: foreign materials Open packaging 
Education 

Storage instruction 
Y N N - 1 1 1 GHP 

C: insecticide, rodenticide 

contamination 

Open packaging  

Inadequate 

rodent/insect control 

Storage instruction 

Rodent/Insect control 

instruction 

Y N N - 1 1 1 GHP 

M: rodents, insects Open packaging 
Education 

Storage instruction 
Y N N - 1 1 1 GHP 

P20 
Transport to 

production line 

P: not relevant --- --- --- --- --- --- --- --- --- --- 

C: not relevant --- --- --- --- --- --- --- --- --- --- 

M: not relevant --- --- --- --- --- --- --- --- --- --- 
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Exercise 14: Critical limit values, monitor control and corrective actions (in HACCP plan) 

 

Purpose of the exercise: Knowing the determination of monitor control and corrective actions 

Required knowledge: Knowledge of 2016/C 278/01 Commission notice 

 

Exercise: Determine the monitor and corrective actions for your chosen food according on the 

example.  

 

Critical limit value should be determined for every identified CP and CCP. Critical limit values 

are extreme values which separate acceptability from unacceptability. These can be observable or 

measurable parameters, e.g.  

 temperature: heating, frying, baking, cooling, sterilization, pasteurization, cooling, quick-

freezing – expressed in °C;  

 time: e.g. time of heat treatment – expressed in seconds, minutes, hours;  

 physical parameters: e.g. moisture content or dry matter content, acid content, salt content, 

food additives content – expressed in % or mg; pH;  

 size of particle: e.g. metal, plastic, glass – expressed in mm (Ø);  

 organoleptic properties: e.g. colour, visual appearance.  

Critical values should be revised and checked and they have concrete values.  

 

Monitoring procedure should be carried out at each CP and CCP ensuring the compliance of the 

determined critical values. The applied monitoring procedures should be able to detect the loss of 

control at CPs or CCPs, and the observations and measurements have to provide information in 

time for corrective action to be taken. These actions can be carried out continuously or 

periodically. If these actions are not continuous, the determination of the frequency of these 

actions is necessary. Additionally, the HACCP plan should describe the methods of these actions 

and the responsible person. 

 

Corrective actions should be planned for every CP and CCP, which should include the responsible 

person, required means and actions, other actions (when the products have been produced during 

the period when the process was out of control) and written record.  
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Number Process step Type of hazard Critical limit 

Monitor control Corrective 

procedure frequency 
responsible 

person 
action 

responsible 

person 
documentation 

 

 

P1.1 

 

 

Order/Arrival 

of potato 

C: pesticide residues, 

heavy metals 

MRLs for 

pesticides and 

maximum level for 

heavy metals 

Quality and 

quantity 

acceptance 

Checking of 

Spraying Log 

every item 
holder 

manager 
Reject of acceptance 

holder 

manager 
Receipt document 

P 11 Pre-frying 
C: carcinogenic 

substances 

Not allowed 

Maximum heating 

temperature 

(140°C) and time 

(5 min) 

Checking the 

temperature of 

sunflower oil 

and setting of 

equipment 

Visual checking 

in every 30 

minutes 

holder 

manager 

Stop the production 

Culling of product 

produced since the last 

checking 

Setting of equipment 

holder 

manager 

Pre-frying control 

report 

P 12 Quick-freezing 
M: microorganism 

growth 

Minimum 

temperature (-

35°C) and time (5 

min) 

Checking the 

settings of 

equipment 

End product 

checking 

in every 30 

minutes 

holder 

manager 

Stop the production 

Culling of product 

produced since the last 

checking 

Setting of equipment 

holder 

manager 

Quick-frozen 

control report 

P15 
Metal 

detection 
P: metal pieces Ø 0,2 mm 

Checking the 

metal detector 

with etalon 

in every 10 

minutes 

holder 

manager 

Stop the production 

Culling of product 

produced since the last 

checking  

Setting of equipment 

Redetection 

holder 

manager 

Metal detection 

document 

P16 Storage 
M: microorganism 

growth 
-18°C 

Checking the 

cold storage 

depot 

beginning of 

every shift 
shift manager 

Culling and destruction of 

products 

Setting of temperature or 

repair of refrigeration 

system 

shift manager 
Storage control 

report 

P17 Transport 
M: microorganism 

growth 
-18°C 

Checking the 

temperature of 

cargo 

constantly driver 

Culling and destruction of 

products 

Setting of temperature or 

repair of refrigeration 

system 

holder 

manager 

Transport 

document and 

control report 
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