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Exercise 1: Hazards of milk and milk industries 

 

Purpose of the exercise: Knowing hazards of the production of milk and dairy products 

Required knowledge: Knowledge of European Union regulations 

 

According to the 853/2004/EC regulation, “raw milk means milk produced by the secretion of the 

mammary gland of farmed animals that has not been heated to more than 40°C or undergone any 

treatment that has an equivalent effect”. Raw milk that is used as food must come from animals: 

 that are in a good general state of health, 

 that do not show any symptoms of diseases that can be harmful to human health by the 

consumption of milk, or can cause the infection of milk, 

 that are not suffering from any infection of a genital tract with discharge, 

 that are not suffering from any enteritis with diarrhoea and fever, 

 that are not suffering from mastitis, 

 that have not received unauthorised veterinary drugs or substances. 

Milk of the animal that shows any above mentioned symptoms or received unauthorised 

veterinary drugs, cannot be used for consumption and diary product production. In case of animal 

origin products, one of the most important chemical hazards is the usage of veterinary drugs. If the 

withdrawal period is not complied, the residues also present as chemical hazards.  

In milk production holdings should confirm safe and corresponding milk production with 

continuous sampling. Sampling and testing methods of raw milk is described in Codex 

Alimentarius Hungaricus 3-2-1/2004 directive. The following parameters are examined: fat, 

protein, lactose and fat-free dry matter content, freezing point, somatic cell count, microbial count, 

antibiotic and sulphonamide content. Food business operators must initiate procedures to ensure 

that raw milk meets the following criteria: plate count at 30°C ≤ 100 000 / ml and somatic cell 

count ≤ 400 000 / ml (in case of cows’ milk). Food business operators should initiate procedures 

to ensure that raw milk is not placed on the market if it contains antibiotic residues in a quantity 

that exceeds the authorized levels.  

Cooling of raw milk is very important for the purpose of microbiological hazards. Because of this, 

raw milk should be cooled under 6°C as soon as possible and should be stored at this temperature 



 
 
until processing. If the processing of raw milk is carried out immediately after the milking or the 

processing starts within four hours after the milking, the milk may be stored at higher temperature.  

Heat treatment of raw milk or dairy products is needed. During heat treatment, technologies 

should be used which increase the temperature of all part of milk or dairy products to a determined 

temperature for a determined time. Infection and contamination should be prevented during heat 

treatment. Colony count of the raw milk used for dairy product production should not be higher 

than 300 000 / ml at 30°C. In case of processed milk this count is 100 000 / ml.  

Pasteurisation is achieved by a treatment involving: 

 high temperature for a short time (at least 72°C for 15 seconds) 

 low temperature for a long time (at least 63°C for 30 minutes) 

 other combinations which assure equivalent effect. 

Ultra high temperature (UHT) treatment is achieved by a treatment: 

 involving continuous flow of heat at a high temperature for a short time (not less than 

135°C combined with a suitable holding time) 

 sufficient to ensure that the products remain microbiologically stable after incubating for 

15 days at 30°C or 7 days at 55°C in closed container.  

ESL heat treatment: 

 very high temperature (maximum 134°C) for a short time (at least 0,1 second) 

 

Physical, chemical and microbiological hazards in the production of raw milk and dairy 

products: 

Corresponding hygiene is necessary in raw milk production (holding, milking, collection, 

transport and staff).  

 

Physical hazards can be e.g. cow hair, epidermis, manure and litter pieces, dust, subjects from 

staff, environment, equipment or tools.  

 

Chemical hazards: During the production, chemical hazards can get into the products from many 

sources: 

 livestock husbandry (feed preparation, feeding of animal, care of animal),  

 milking, storage, cooling,  



 
 

 milk collection and transport, 

 processing of milk, 

 transport of dairy products. 

 

Exercise: Based on the following information, determine what kind of chemical hazards can 

contaminate the milk and dairy products under the above-mentioned steps.  

 

 agricultural inputs: Residues of the chemicals used in the feed production can be present in 

milk.  

 veterinary drugs: During the treatment of different diseases, mainly antibiotics are used. If 

these substances are used in big quantities, these are not able to be absorbed easily in the 

intestines, therefore these residues can be present in milk.   

 Metals: Metals can be present in soil, air and water; therefore, metals can get into the body 

of animals by feed or other environmental agents. Because of contaminated feed and 

contaminated environmental agents, metals can be present in the milk. Transfer of heavy 

metals in the milk is limited, except for fat-soluble mercury and lead compounds. During 

milk processing, metals can migrate into the milk and dairy products from different tools 

and equipment. The most toxic metals are the followings: 

o Arsenic: it is occurring naturally in the environment; therefore, in drinking water 

(mainly inorganic form) and foods (mainly organic form) too. The usage of 

phosphate fertilizers on the agricultural area may be an important arsenic source 

and it can cause elevated arsenic concentration in plants. Arsenic concentration in 

milk may increase when plants used as animal feed contains arsenic in a high 

concentration.  

o  Cadmium: it is a general pollutant in the environment and it is present in many 

agricultural products. Like arsenic, the usage of phosphate fertilizers can be an 

important source of cadmium and it may be a reason of elevated cadmium content 

in plants. Cadmium occurs mainly in the top layer of the soil. Cadmium can get into 

the animal mainly with feed but the grazing livestock and feed contaminated by soil 

may also cause high cadmium intake.  



 
 

o Lead: it is also an important contaminant of milk due to environmental pollution 

and contaminated drinking water. Tools containing lead (e.g. tin and pewter) can 

cause the contamination of food. 

o Mercury: it is also naturally occurring in the environment, its concentration in the 

top layer of soil is 0.02-0.15 mg/kg. Therefore, the grazing livestock can be one of 

the most important reasons of contaminated milk and meat.  

 Toxins (plant, mould and bacteria): Geographical conditions have impact on the types and 

concentrations of toxins present. Mycotoxins and bacteria toxins are the secondary 

metabolites of moulds and pathogen bacteria. These toxins can be natural contaminants of 

food and feed. Approximately 6000 toxins are known, however there are very few toxins 

for which a whole toxicological profile is known.  Natural toxins can have adverse effect 

on animals and milk production; certain toxins can be present in milk. This table shows the 

most common natural toxins. 

 

Type Toxin Pathogen Source/Host Carry-over* 

Endogenous 
plant toxin 

Pyrrolizidine 
alkaloids 

- 
Forage plants and weeds (e.g. 
comfrey, Patterson’s cruse, 
heliotrope) 

Yes 

Bacterial 
toxin 

Corynetoxin 
Rathaibacter 
toxicus 

synergy of bacterium-
nematode-grass (e.g. annual 
ryegrass) 

Yes (limited 
evidence) 

Mycotoxins 

Aflatoxin Aspergillus sp. 

Forage and stored grains (e.g. 
corn, sorghum, peanuts, 
cottonseed and cottonseed 
metal) 

Yes 

Ochratoxin 
Aspergillus sp. 
Penicillium sp. 

Forage and stored grains Yes 

Fumonisin Fusarium sp. 
Forage and stored grains 
(particularly corn and 
sorghum) 

Yes 

Trichothecenes Fusarium sp. 
Forage and stored grains 
(particularly wheat and corn) 

Yes 

Zearalenone Fusarium sp. Forage and stored grains Yes 
Cyclopiazonic 
acid 

Aspergillus sp. 
Penicillium sp. 

Cereal grains Yes 

*  toxins that can be present in milk 
 

The disease caused by mycotoxins is called mycotoxicosis. In case of dairy cattle, this 

disease can cause reduced milk production, poor performance and it can increase the 

susceptibility to diseases. In general, periodic diarrhoea and often reduced or variable feed 

intake may present. Symptoms range a wide scale and are not specific, e.g. reduced feed 



 
 

intake or feed rejection, malnutrition, rough hair, weak production, miscarriage or embryo 

lethality, abnormal oestrous cycle, reduced conception.  

 

Microbiological hazards: 

Milk is an excellent culture media for many microorganisms due to its neutral pH, high water 

activity and many nutrients. Main source of microbiological contamination is lairage (stable); 

however the tools and equipment used (treatment and storage) can contaminate the milk. In the 

udder of healthy cows, milk is relatively free of microorganisms. During milking, microorganisms 

can get into the milk from e.g. teat canal. Number of these microorganisms is only a few hundred 

or thousand per millilitre. Content of microorganism in fresh milked milk is very important, 

because the high initial microbial count result fast growth of microbial count. Storage temperature 

of milk has an important effect on the growth of microbial count. At 4°C, the growth is lower than 

one order of magnitude in 24-48 hours; however, at 10°C, the growth can be two or three orders of 

magnitude. If the initial microbial count was high, storage temperature can be only 4°C in 24-48 

hours, because at this temperature, a great increase of microbial count (million per millilitres) may 

be observed. Most common microorganisms are psychrophilic Pseudomonas, Flavobacterium, 

Alcaligenes as well as Bacillus, Micrococcus, Aerococcus and Staphylococcus spp. Lactic acid 

bacteria is a natural microorganism on the cow’s skin and udder, therefore this bacteria can be 

found in fresh milked milk. Pathogenic microorganisms can be present in raw milk such as 

Campylobacter jejuni, Listeria monocytogenes, Yersinia enterocolitica, enterohemorrhagic E-coli. 

Pasteurisation can destroy psychrophilic bacteria; if heat-treated milk contains such bacteria, it can 

indicate post-contamination of milk.  

 

According to the RASSF database the most frequent hazard related to milk and milk products are 

the following: 

o Physical hazards: 

 plastic, metal and glass fragments 

 rubber pieces 

 metal wires 

 dead insects 

o Chemical hazards: 



 
 

 lead 

 aflatoxins 

 dioxins 

 mineral oil 

 hydrogen peroxide 

 unauthorized substances (E200 – sorbic acid, E265 – dehydroaceticacid 

 antibiotics (Beta lactam) 

 residue level above MRL for cloxacillin and tetracycline 

 presence of bactericide inhibitors 

o Microbiological hazards: 

 yeasts and moulds (mainly in yoghurt and cheese) 

 too high aerobic plate count 

 bacteria: Echerichia coli, Listeria spp., Salmonella spp., Clostridium spp., 

Pseudomonas spp., Chronobacter sahazakii, Bacillus cereus 

o Other problems: 

 presence of lactose in lactose-free milk 

 unauthorised operator 

 incorrect expiry date 

 
Exercise: List physical, chemical and microbiological hazards which came from staff, 

environment, equipment or tool and can get into the products.  

 
Physical hazards Chemical hazards Microbiological hazards 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 
 
Exercise 2: Preparation of flow diagrams 
 

Purpose of the exercise: Knowing the categorization of different hazards and the preparation of 

flow diagrams 

Required knowledge: Knowledge of methodology of hazard identification and preparation of flow 

diagram 

 

Exercise: List the physical, chemical and microbiological hazards in cocoa milk production based 

on the flow diagram. 

 

Physical hazards Chemical hazards Microbiological hazards 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 



 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Exercise: Make a flow diagram and list the hazards if the ordered milk is not pasteurized.  

P1 Orders/Arrivals of ingredients 

P1.1. Skimmed, 
homogenised, 

pasteurised milk 

 
P1.2. Cocoa powder 

 
P1.4. Stabilizer 

 
P1.3. Crystallized 

sugar 

P5 Dry premixing (cocoa powder, crystallized 
sugar and stabiliser)  

P3. Transport of ingredients into the production line 

P4 Weighing of ingredients  

P2.1. Cold storage P2.2. Storage at room temperature 

P6 Syrup preparation 

P7 Heating (90-95°C) 

P15 Arrivals of 
packaging 

P16 Storage of 
packaging 

P17 Transport of 
packaging into the 

production line 

P9 Heat treatment and hold (125-130°C) 

P8 Mixing 

P10 Cooling (<5°C) 

P12 Palletisation 

P11 Filling, packaging 

P13 Storage (2-4°C) 

P14 Transport 

Milk 

Milk 

P18 Forming of 
packaging 

P19 Washing of 
packaging 

Drinking 
water 



 
 
Exercise 3: Preparation of product descriptions 
 

Purpose of the exercise: Knowing the preparation of product description 

Required knowledge: Knowledge of the methodology of the preparation of a product description 

 
Exercise: Complete the product description of cocoa milk using the flow diagram (see Exercise2) 

 

General description 

Semi-skimmed cocoa milk made from skimmed, homogenized, 
pasteurized cow milk, fat-reduced cocoa powder, crystallized 
sugar and stabilizer that is heat treated with ESL technology. It 
is placed on the market in 0.5 litre carton.  

Name of the product 
Semi-skimmed, homogenized cocoa milk produced by ESL 
technology 

Materials used 
Semi-skimmed, homogenized, pasteurized milk, fat-reduced 
cocoa powder, crystallized sugar, stabilizer  

Packaging materials Multi-ply polyethylene carton, plastic closure, plastic film  
End-product quality 
standard 

According to the manufacturing formula; Codex Alimentarius  

Packaging (preparation for 
market)  

10 package/carton; 55 carton/pallet 

Use-by date 21 days 
Instruction for use  
Requirements for labelling  
Transport  
Storage  
Requirement for marketing  
Technology  
Intended use   
Hazards   

Underlying measures for 
food safety 

 

 

 

 

 

 



 
 
Exercise 4: Preparation of hazard analysis and determination of CCPs 
 

Purpose of the exercise: Knowing the preparation of a hazard analysis 

Required knowledge: Knowledge of the preparation of a hazard analysis and the methodologies of 

the determination of CP and CCP 

 

  Decision tree 

 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 or 
CCP 



 
 
Risk analysis 

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

effect (E).  

Probability: that the hazard is occurring in the end-product, if the specific control measures are not 

present or are failing (taking into consideration the next steps of the process). Under appropriate 

control, food should not pose risk to human health. During the hazard analysis, all steps of the 

production should be under control, and the steps where the potential hazards may be eliminated 

or reduced to acceptable level, should be identified.   

Effect: the effect or the severity of the hazard on human health. 

Risk level is defined by the severity in relation 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

ba
bi

li
ty

 

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: During the production the probability of the hazard being present is very small. 

(2) Small: During the production the probability of the hazard being present is small. 

(3) Real: The occurrence of hazard in the end-product is not probable; however, 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: If the hazard occurs, it does not cause food safety problem, so it does not have 

adverse effects on the consumer’s body, because it can never reach a dangerous concentration.  

(2) Moderate: The hazard may occur in the end-product; however it is not able to cause injuries 

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

concentration can cause symptoms.  

(3) Serious: The hazard may occur in the end-product and it has effects on the consumer’s body 

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

(4) Very serious: If the hazard occurs in the end-product, it causes permanent damage or death, or 

it may cause symptoms which lead to the 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): specific actions are not required (the 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 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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Exercise: Complete the table (carry out the hazard analysis according to the decision tree and verify the CCPs based on risk analysis). 
 

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 
Orders / Arrivals of 
ingredients 

           

P1.1. 
Skimmed, 
homogenized, 
pasteurized milk 

P: foreign materials 
Contamination from 
transport vehicle 

Cleaning instruction         

C: residues 
Contamination from 
transport vehicle 

Cleaning instruction         

M: pathogen 
microorganisms 

Inadequate cleaning of 
transport vehicle 
Inadequate transport 
temperature 
Inadequate pasteurisation 
Expired use-by date 

Cleaning instruction 
Technical (transport) 
instruction 
Supplier’s declaration 
Quality and quantity 
acceptance 

        

P1.2. Cocoa powder 

P: foreign materials Injured packaging 
Supplier’s declaration 
Quality and quantity 
acceptance 

        
C: toxins Contaminated raw material         
M: pathogen 
microorganisms 

Injured packaging 
Expired use-by date 

        

P1.3. Crystallized sugar 

P: foreign materials 
Injured packaging 

Supplier’s declaration 
Quality and quantity 
acceptance 

        

C: chemicals         

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

P1.4. Stabiliser 

P: foreign materials 
Injured packaging 

Supplier’s declaration 
Quality and quantity 
acceptance 

        

C: chemicals         

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

P2.1. Cold storage (milk) 

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

C: residues 
Inadequate cleaning / 
disinfection 

Cleaning / disinfection 
instruction 

        

M: microorganisms grow, 
cross contamination 

Inadequate cleaning / 
disinfection 
Inadequate storage 
temperature 
Too long storage 

Cleaning/disinfection 
instruction 
Storage instruction 

        

P2.2. 

Storage at room 
temperature (cocoa 
powder, crystallized 
sugar, stabilizer) 

P: foreign materials Injured packaging Storage instruction         

C: residues Injured packaging 
Storage instruction 
Rodent / Pest control 
instruction 

        

M: mould growth 
Inadequate storage 
temperature or humidity 
Expired use-by date 

Storage instruction         

P3 
Transport ingredients 
into the production 
line 

Not relevant - - - - - - - - - - 

P4 
Weighing of 
ingredients  

P. foreign materials (e.g. 
packaging pieces) 

Inadequate opening of 
packaging 

Technical instruction         

C: residues 
Inadequate cleaning Cleaning instruction 

        
M: cross contamination         

P5 

Dry premixing 
(cocoa powder, 
crystallized sugar, 
stabilizer) 

P: foreign materials (metal, 
plastic) 

Inadequate maintenance Maintenance instruction         

C: residues, lubricant 
Inadequate cleaning 
Inadequate maintenance 

Cleaning instruction 
Maintenance instruction 

        

M: cross contamination Inadequate cleaning Cleaning instruction         
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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 Syrup preparation 

P: foreign materials (metal, 
plastic) 

Inadequate maintenance Maintenance instruction         

C: residues, lubricant 
Inadequate cleaning 
Inadequate maintenance 

Cleaning instruction 
Maintenance instruction 

        

M: cross contamination 
Inadequate cleaning, 
contaminated milk 

Cleaning instruction 
Heat treatments 

        

P7 Heating (90-95°C) 

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

M: microorganisms survive 
Inadequate heating 
(temperature and time) 

Technical instruction 
Heat treatment 

        

P8 
Mixing 
(homogenisation) 

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

C: Sedimentaion, 
inadequate fat content 

Inadequate using of 
receipt (stabiliser, milk 
addition) 

Technical instruction 
(receipt) 
In-process control 

        

M: cross contamination Contaminated milk Heat treatment         

P9 
ESL heat treatment 
(125-130°C) 

P: not relevant - - - - - - - - - - 
C: not relevant - - - - - - - - - - 
C: microorganisms survive 
and grow 

Inadequate heat treatment 
(temperature and time) 

Technical instruction         

P10 Cooling Not relevant - 
- - - - - - - - - 
- - - - - - - - - 
- - - - - - - - - 

P11 
Filling, closing, 
dating 

P: foreign materials (metal, 
plastic) 

Inadequate maintenance Maintenance instruction         

C: residues, lubricant 
Inadequate cleaning / 
disinfection 
Inadequate maintenance 

Cleaning / Disinfection 
instruction 
Maintenance instruction 

        

M: cross contamination 
Inadequate cleaning / 
disinfection of filling 
machine 

Cleaning / Disinfection 
instruction 
Maintenance instruction 
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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 

P12 Palletisation Not relevant - 
- - - - - - - - - 
- - - - - - - - - 
- - - - - - - - - 

P13 Storage (4°C) 

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

M: microorganisms grow 
Too high storage 
temperature 
Expired use by date 

Storage instruction 
FIFO principle 

        

P14 Transport 

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

M: microorganisms grow 
Too high transport 
temperature 

Transport instruction         

P15 Arrival of packaging 
P: foreign material Contaminated packaging Supplier’s declaration 

Quality and quantity 
acceptance 

        
K: chemicals Inadequate compound         
M: microorganism Contaminated packaging         

P16 Storage of packaging 
P: foreign materials 

Opened, injured packet Storage instruction 
        

C: residues         
M: cross contamination         

P17 Production line Not relevant - - - - - - - - - - 

P18 
Washing of 
packaging 

P. not relevant - - - - - - - - - - 
C: residues Inadequate cleaning / 

disinfection 
Cleaning / disinfection 
instruction 

        
M: microorganisms grow         
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Exercise 5: Determination of monitoring procedures and corrective actions 
 

Purpose of the exercise: Get knowledge of the control of the determined CPs and CCPs and the 

determination of critical limits 

Required knowledge: Knowledge of monitoring procedures and corrective actions 

 

Exercise: Complete the table for CPs and CCPs determined previously 

 

Number 
Process 
step 

Type of 
hazard 

Critical 
limit 

Monitor control Corrective 

procedure frequency 
responsible 
person 

action 
responsible 
person 

documentation 
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Exercise 6: Hazard analysis of a dairy product 
 

Purpose of the exercise: Preparation of a complete hazard analysis together as a group 

Required knowledge: Knowledge of the production of dairy products 

 

Exercise: Based on the flow diagram prepare the hazard analysis of Túró Rudi production. 

 

Túró Rudi is a traditional sweet food in Hungary. Traditionally it is made from sweet curd and it is 

coated by chocolate or cocoa-flavoured confectioner’s icing. Different products can also be used 

as coating, e.g. yoghurt, milk or dark chocolate, and the coating can contain different ingredients 

(e.g. hazelnut, dried fruits). This product may be flavoured by jam, marmalade, peanut butter, etc.  

The flow chart contains the process steps of curd production too.  

 

Some useful information for the hazard analysis: 

In case of milk and milk products the most important contaminants can be seen in Ecerxise1.  

Chocolate and cocoa-flavoured confectioner’s icing is made from cocoa powder. Coatings can be 

prepared from cocoa powder by this food business, or these ingredients can be ordered from 

another food business in ready-to-use form. In the latter case, the coating is a processed food, 

therefore this ingredient does not present any hazard if we follow the delivery orders (e.g. quantity 

and quality acceptance). However, contaminated chocolate was found in the European Union 

(based on RASSF database). The most important contaminants were the following: plastic, metal 

and glass fragments, larvae of insects, aflatoxins, benzo(a)pyrene, polycyclic aromatic 

hydrocarbon (PAH) and Salmonella spp. In the former case the cocoa beans and powder can 

present hazards. Unfortunately, imported cocoa beans and powder from a third country can be 

contaminated by chemical or microbiological hazards; therefore, the quality control of cocoa 

powder is very important. Cocoa beans are often contaminated by Salmonella and if the roasting 

(and sterilization) of cocoa beans is not adequate, cocoa powder and cocoa mass can contain 

Salmonella. Because of these facts, the quality control of every cocoa product is very important. 

According to the RASSF database the most frequent hazard related to cocoa and cocoa 

preparations are the following: 
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o Physical hazards: 

 plastic, metal and glass fragments 

 rubber seal 

 dead insect, rodent 

 larvae of insects 

o Chemical hazards: 

 aflatoxins 

 PAH, benzo(a)pyrene 

 cadmium 

 lead 

 sulphite 

o Microbiological hazards: 

 bacteria: Salmonella spp., Bacillus cereus 

 

Túró Rudi can be produced with different fillings (e.g. jam); however, these ingredients may be 

contaminated by different physical, chemical or microbiological hazards. According to the RASSF 

database, the most frequent hazards related to jams are the following: 

o Physical hazards: 

 plastic, metal and glass fragments 

 stones 

o Chemical hazards: 

 aflatoxins 

 sulphite 

 unauthorised colorants (Azorubine – E122, Tartrazin – E102, Amaranth – 

E123, Green S – E142, Allura Red AC) 

 unauthorised food additives (sorbic acid – E200, sodium sorbate - E201, 

benzoic acid - E210) 

o Microbiological hazards: 

 yeasts 

 moulds 
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P1 Orders/Arrivals of ingredients 

P1.1  
Milk 

P1.2  
Milk chocolate  

P2.1 Storage 

P3 Skimming 

P4 Pasteurization 

P5 Curdling 

P6 Heating 

P7 Filtration 

P8 Mixing 1 

P9 Mixing 2 

P10 Shaping 

P11 Cutting 

P12 Cooling 

P13 Base coating 

P14 Coating 

P15 Cooling 

P16 Packaging/dating 

P17 Metal detection 

P1.3  
Lactic starter 

P1.4 Sugar, 
additives 

P2.2 Storage at  
20°C 

P2.3 Storage at  
-18°C 

P2.3 Storage at 
20°C 

Lactic starter 

P20 Weighing 

Whey 

Sugar, butter 

P1.4  
Butter 

P2.3 Storage at  
7°C 

Additives 

P18 Storage 

P19 Transport 

P22 Arrivals of 
packaging 

P23 Storage 

Liquid milk 
chocolate 

Packaging 

P21 Tempering of 
milk chocolate 
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Exercise 7: Hazard analysis of the production of meat products  
 

Purpose of the exercise: Identification of hazards 

Required knowledge: Knowledge of 853/2004/EC regulation 

 

“Meat means edible parts of the animals (domestic ungulates, poultry, lagomorphs, wild game, 

farmed game, small wild game and large wild game) including blood.”  

“Carcase means the body of animal after slaughter and dressing.” 

“Fresh meat means meat that has not undergone any preserving process other than chilling, 

freezing or quick-freezing, including meat that is vacuum-wrapped or wrapped in a controlled 

atmosphere.” 

After slaughter, the conditions of biochemical process in the animal body change, the relation 

between muscle tissues and the liver is eliminated, and the oxygen supply is stopped. Three phases 

are differentiated: 

  pre-rigor: meat is still soft 

  rigor mortis: muscle fibres are rigid, proteins are denaturated and pH is changed 

  post-rigor: meat is increasingly soft, and the taste and organoleptic properties change 

Technology of meat processing: 

  Preparation: Before the slaughter, animals should be rested, if it is required for welfare 

reasons. The slaughter must not be unduly delayed.  

  Stunning: The aim of stunning is to achieve consciousness as soon as possible. 

Stunning is corresponding if it does not stop the heart, but paralyses the activity of 

nerves. Stunning methods: 

o Mechanical methods: penetrative captive bolt device, non- penetrative captive bolt 

device, firearm with free projectile, maceration, cervical dislocation, percussive 

blow to the head 

o Electrical methods: head-only electrical stunning, head-to-body electrical stunning, 

electrical water bath 

o Controlled atmosphere methods: carbon dioxide (in high concentration or in two 

phases or associated with inert gases), inert gases, carbon monoxide, low 

atmospheric pressure stunning 
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  Other methods: lethal injection 

  Bleeding and blood processing: Immediately after the stunning. About 60-70% of the 

whole blood quantity is recoverable. Because of the rapid blood coagulation, the liquid 

form should be retained (if we want to use the blood) with the following techniques:  

o  physical: mixing. i.e. defibrination (removal of fibrin) 

o  chemical: treatment with sodium citrate or sodium chloride 

Blood should be cooled down and processed immediately, and the veterinarian has to 

examine it.  

  Cleaning of the body: washing of the body, scalding (water temperature: 57-72°C), 

plucking or depilation, scraping, singeing and post-cleaning. 

  Skinning: it may be carried out by hand or a machine. 

  Evisceration: It should be carried out in a clean area.  

  Cut: Carcase may be cut into half-carcases or quarters, and half carcases may be cut in 

three wholesales. It may be carried out in a slaughterhouse. 

 Any other process step (further cutting and boning) should be carried out in a cutting plant.   

 

 

Exercise: List physical, chemical and microbiological hazards, which can be present during 

slaughterhouse activities.  

 

Physical hazards Chemical hazards Microbiological hazards 
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Exercise 8: Hazard analysis of the production of pork meat products 

 

Purpose of the exercise: Preparation of the total hazard analysis and product description together 

as a group 

Required knowledge: Knowledge of the methodology of hazard analysis preparation and the 

production of meat products 

 

Meat and meat products are perishable because of their high water and protein content, so they 

demand corresponding processing and storage. The main aim of conservation techniques are the 

followings: 

- inhibition of microorganism growth or  

- destroying microorganisms or 

- prevention of microbial contamination or 

- prevention of cross contamination and recontamination. 

Classification of conservation techniques: 

- physical: 

 increasing temperature (heat treatment) 

 decreasing temperature (cooling, freezing) 

 decreasing water content (drying, lyophilisation, concentration) 

 irradiation 

 removal or prevention by mechanical techniques (e.g. filtration, asepcit 

packaging) 

- chemical:  

 control of physico-chemical conditions (e.g. pH, aw, Eh) (salting, smoking, 

curing or marinating) 

 fermentation 

 usage of different antimicrobial substances (e.g. preservatives, disinfectants) 

- biochemical:  

 usage of antibiotics 

Physico-chemical conditions may also change with physical techniques, e.g. water activity can be 

reduced by drying or concentration. In many cases, several methods are used combined.  
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Smoking: The main aims of smoking are to impart colour and taste, and conservation. The type of 

the used wood is very important. Hardwood is often applied, commonly used wood types are the 

followings: oak, beech and acacia tree. Sufficient quantity of oxygen and specific temperature is 

needed to the corresponding smoking. If the temperature is too high, the quality of smoke is not 

corresponding, because the concentration of volatile and organic compounds will be lower. 

Conditions for incomplete combustion should be assured, because during the complete 

combustion, volatile substances are oxidized and the required smoke components do not arise. 

Different compounds were isolated from smoke, e.g. phenols, formaldehyde, acetaldehyde, 

acetone, furfural, acids, etc.  

According to the applied smoking temperature, cold and hot smoke can be differentiated. 

Temperature of cold smoking is under 20°C and it is used for raw-cured meat products, dry and 

raw sausage, raw ham and other bacon types. Duration of cold smoking can be long (for months 

with diluted smoke) or short (for a few days with thick smoke). Temperature of hot smoking is 65-

70°C and it is used mainly for cooked sausages and certain bacon types. There is another hot 

smoking technique in which the temperature of smoke is 74-85°C.  

 

In the food industry, not only the conventional smoking is used, in case of some meat products 

smoke flavourings are also applied. Between these two techniques, there is a very important 

difference: in case of smoke flavourings the number of problems encountered with health is lower, 

because during the production of smoke flavourings, smoke is fractioned and cleaned; therefore 

these products do not contain PAH compounds. European Union assembled a list about the usable 

smoke flavourings and the authorised primary products. 2065/2003/EC regulation contains the 

conditions of production, which says that the wood used for the production of primary products 

shall not have been treated with chemicals in the period of six months before preceding felling or 

subsequent thereto (unless a toxic substance from chemicals does not arise during the combustion 

of tree). Herbs, spices, twigs of juniper, needles and cones of picea can be added for tree, if these 

materials do not contain residues from chemical treatment. Temperature of combusting may be at 

least 600°C with checked oxygen concentration. Smoke is condensed, and the following phases 

arise:  



  
  
 
 
 

 

27 
 

- water-based “primary smoke condensate”: it contains mainly carboxylic acids, 

phenolic compounds and carbonylic compounds (maximum content of 

benzo(a)pyrene may be 10 µg/kg, of benz(a)anthracene may be 20 µg/kg. 

- water-insoluble high-density tar phase: it should not be used for the production of 

smoke flavouring, but after corresponding processing and treatment, it can be used 

for the production of smoke flavourings. After processing, the name of this material 

is “primary tar fractions”. 

- “water-insoluble oily phase”. 

 

Sausages conserved by smoking require cooling after the production, however if the sausage is 

dried after the smoking, drying protects these products from the surface mould growth. If the 

sausage is conserved by salting, ripening, and cold smoking and drying, the pH is between 5.8 and 

6.0, water content is 25-25%, salt content is 3.5-5.5% in the end-product. In ripened sausage with 

mould (long and slow ripening) the pH is 5.9-6.2, water content is under 28% and salt content is 

4.0-4.4% (e.g. Hungarian téliszalámi). This moulded coat adds a typical taste to the sausage, and 

this growing moulded coat reduces water reduction and helps with the consistent drying. In case of 

ripened sausage without moulds, water content should be reduced to fewer than 15%, that can 

prevent the mouldy spoilage. Sausages with high salt content have excellent microbiological 

stability. Enterotoxin of Stapylococcus aureus can be present in the sausage if its water activity is 

higher than 0.86; however, if the water activity is lower than 0.86, these enterotoxins cannot be 

arise under storage.  

 

Exercise: Based on the flow diagram, prepare the complete hazard analysis and product 

description
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P5 Preparation of ingredients  

P3 Production line 

P4 Weighing of ingredients (meat, jowl fat, spices) 

P2.1. Cold storage P2.2. Storage at room temperature 

P1 Order / Arrivals of ingredients 

P2 Storage of ingredients 

P1.1.      
Pork meat 

P1.2.  
Jowl fat 

P1.6. 
Ground 

black pepper  

P1.4.         
Ground sweet 

paprika 

P1.5.        
Ground chili 

pepper 

P1.7.     
Salt 

P1.8.     
Groung 
caraway  

P1.3.  
Pig’s small 

intestine 

P5.2. Mincing 
of meat 

P5.3. Cutting of 
jowl fat 

P5.4. Soaking 
of intestine 

Drinking 
water 

P6 Mixing 

P7 Filling into intestine  

P8 Cutting for length  

P5.1. Mixing of 
spices 

P9 Fasten 

P17 Arrivals of packaging 

P18 Storage of packaging 

P12 Ripening (28 days) 

P10 Hanging (on stick) 

P11 Smoking (2-3 days) 

P13 Metal detection 

P15 Storage 

P14 Labelling, packaging Label, 
packaging 

String 
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Exercise 9: Hazard analysis of poultry meat products 1. 
 

Purpose of the exercise: Preparation of the total hazard analysis and the determination of 

corrective actions together as a group 

Required knowledge: Knowledge of the methodology of hazard analysis preparation and the 

production of meat products 

 
The aim of curing is the preparation of colour, taste and consistency of meat as well as the 

preservation and inhibition of microbial growth. Some traditional meat products are produced with 

dry curing (salting); however, most of cured meat products are conserved with brine that may be a 

slow curing (meat is in the brine for days or weeks) or quick curing (brine is e.g. injected into the 

meat). Nitrite concentration of brine is very important, because it can prevent the activity of 

Clostridium botulinum. However carcinogenic nitrosamines can be produced from nitrite, so too 

high nitrite concentration is a very serious chemical hazard. If nitrate is used instead of nitrite, the 

microorganisms of brine (e.g. lactic acid bacteria, salt resistant micrococcus and vibrio) transform 

nitrate to nitrite; therefor the nitrite concentration in the end product is uncontrollable.  

During slow curing, the most important food safety factor is the microbiological quality of raw 

meat. Initial low plate count has great effect on the prevention of microbiological hazards. If the 

diameter of meat is big, the migration of salt is very slow, therefore microorganisms can grow in 

the meat mainly around the bone. The quality of brine is also very important, because the brine is 

contaminated from meat, tools, equipment and staff, that can cause cross contamination. If the salt 

content of the brine is too low, or the temperature of curing is too high, microbes can grow in the 

brine. If the brine is used more than once, micrococcus, staphylococcus, lactobacillus and vibrio 

can be present.  

During quick curing, the migration of salt increases in the meat. In this case the probability of 

microbial growth is lower like in case of salting or slow curing. For this low plate count of raw 

meat and brine, corresponding salt content and low temperature are necessary. After curing, there 

is a heat treatment that is enough to destroy pathogen microorganisms. However, this product can 

be stored only at low temperature (cold storage) because of its high water activity (about 0.97). In 

case of this meat product, the brine does not cause microbiological hazard (like in case of slow 

curing), because this brine is used only once.  
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Attention should be paid on packaging of these products. If the curing is carried out in closed 

packaging, the product may be stored for months.    

 

According to the RASSF database, the most frequent hazards related to poultry meat and poultry 

meat products are the following: 

o Physical hazards: 

 plastic, metal and glass fragments 

 rubber pieces 

 feathers 

o Chemical hazards: 

 dioxins 

 residue level above MRL for doxycycline, chlortetracycline, toltrazuril, 

salinomycin 

 diclofenac 

 unauthorised substances (fipronil) 

 too high sulphite content 

 presence of soya 

o Microbiological hazards: 

 bacteria: Escherichia coli, Listeria monocytogenes, Salmonella spp., 

Campylobacter spp. 

 spoilage of products 

o Other problems: 

 unauthorised operators 

 incorrect expiry date 

 incorrect labelling 

 poor temperature control of frozen products 

 traces of fish 
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According to the RASSF database, the most frequent hazards related to herbs and spices are the 

following: 

o Physical hazards: 

 plastic, metal and glass fragments 

 stones 

o Chemical hazards: 

 aflatoxins 

 PAH, benzo(a)pyrene 

 ethylene oxide 

 nitrate 

 unauthorised irradiation 

 unauthorised colorants (Sudan 1, auramine 0, Orange II, tartrazine, Sunset 

Yellow, Allura Red AC) 

 unauthorised substances (dinotefuran, anthraquinone, carbofuran, acephate, 

triazophos) 

o Microbiological hazards: 

 bacteria: Salmonella spp., Bacillus cereus, Echerichia coli 

 moulds 

 

 

Exercise: Based on the flow diagram, prepare the complete hazard analysis and determine the 

corrective actions for every identified CP and CCP  
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P1 Arrival of ingredients 

P1.1   
Chicken 

breast fillet 

P1.2  
Sunflower oil 

P1.6 
Dried, grounded 

thyme  

P1.4         
Dried, grounded basil 

 

P1.5       
Dried, grounded 

oregano 

P1.3  Salt and 
Na-nitrite or 

nitrate 

P4 Preparation of ingredients  

P3 Production line 

P2.1 Cold 
storage P2.2 Storage at room temperature 

P2 Storage of ingredients 

P4.2  
Weighing of 

spices 

P4.3  
Weighing of oil 

P5 Preparation of brine 

P6 Curing (1 hour) 

P7 Dosage 

P4.1 Cutting of 
meat 

P8 Packaging, labelling 

P12      
Arrival of 
packaging 

P13 Storage of 
packaging 

P10 Cold storage 

M14  
Production line 

P11 Transport 

P9 Metal detection 

Foam tray 

PE film and 
label 
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Exercise 10: Hazard analysis of poultry meat products 2. 
 

Purpose of the exercise: Making a flow-diagram together as a group 

Required knowledge: Knowledge of the preparation of a flow diagram, and the production of 

chicken meat products 

 

Freezing of meat is one of the best conservation methods, when the core temperature of meat is 

about -18°C. Freezing can inhibit microbial growth, chemical and microbiological changes. 

During slow freezing, meat is frozen in the air with a temperature of -15°C and -20°C. In such 

case, large ice crystals are formed in the meat, which can injure the cell walls; therefore during the 

evisceration, the loss of cell fluids will be high. This is a problem because precious proteins and 

flavourings get away with this fluid. During quick freezing, meat is frozen intensively at  -30°C 

and -40°C. In this case, small ice crystals are formed, and these crystals are not able to grow (most 

parts of cell fluids are in frozen state). Cell walls do not injure, and during the evisceration the loss 

of cell fluid will be low.  

 

Poultry meat is ideal medium for microorganisms, because its water (71-85%; aw = 0.98-0.99) 

and protein (16-20%) content is high. Meat of healthy poultry is free of microbes; however, 

feathers (psychrophilic bacteria, e.g. Micrococcus, Staphylococcus, Moraxella spp.), skin surface 

and legs contain many microorganisms. Integument can be contaminated by faeces; however, 

under the scalding the microbial count is considerably reduced. Washing after evisceration can 

continue to reduce the microbial count.  Frozen poultry meat and meat product may only be 

spoiled before freezing or during thawing; therefore, frozen meat and meat product must not be re-

frozen after thawing. Quick-frozen meat products contain survived microorganisms, but they are 

not able to grow at this temperature, and the number of survived microorganisms reduces during 

the storage. Salmonella spp. and Escherichia coli (O:157) can survive quick-freezing, but they can 

grow only after evisceration. Microbial count of quick-frozen products depends on the processing 

method (before the quick-freezing) and the conditions of quick-freezing, storage and evisceration. 

If the processing technique contains heat treatment or pre-cooking, microbial count can be reduced 

with 3-4 orders of magnitude. However, under the other processing steps, meat and meat products 

can get contaminated by tools, equipment and staff.  
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Exercise: Based on the product description and the short film, make the flow diagram of quick-

frozen chicken nuggets production. The flow diagram should contain the following process steps: 

mincing, shaping, heat treatment, breading, pre-frying, quick-freezing, packaging and metal 

detection. 

 

 

General description 
Quick-frozen chicken nuggets from chicken breast fillets that 
is minced, spiced, shaped, breaded and pre-fried. 

Name of the product Quick-frozen chicken nugget 

Materials used 
chicken breast fillet, spices (pepper, salt, parsley), flour, egg, 
breadcrumb, sunflower oil  

Packaging materials polyethylene bag 
End-product quality 
standard 

According to the manufacturing formula; Codex Alimentarius  

Packaging (preparation for 
market)  

10 bags/carton 

Use-by date six months 

Instruction for use 
After opening the bag of the product (without defrosting) 
should fried in oil or fat at 160-170°C for 2-3 minutes 

Requirements for labelling according to the requirements 
Transport clean, closed bodywork refrigerated vans 
Storage at least -18°C 
Requirements for marketing supermarket, in freezer at least -18°C 
Technology see flow diagram 
Intended use  general human consumption 
Hazards  physical, chemical and microbiological 

Underlying measures for 
food safety 

During the production of the product, different treatments were 
applied which can reduce the food safety risk of the end-
product. These treatments are the followings: 

- heat treatment  

- pre-frying 

- quick-freezing 

- metal detection 
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Exercise 11: Hazard analysis of the production of egg products  
 

Purpose of the exercise: Preparation of the HACCP plan together as a group 

Required knowledge: Knowledge of the preparation of HACCP plan and production process of 

mayonnaise 

 

Exercise: Based on the information from the lecture, prepare the flow diagram, product 

description and the hazard analysis of mayonnaise. 

 

Some useful information for the hazard analysis: 

 
According to the RASSF database, the most frequent hazards related to egg and egg products are 

the following: 

o Physical hazards: 

 plastic, metal and glass fragments 

o Chemical hazards: 

 dioxins 

 dioxin-like polychlorobifenils 

 non- dioxin-like polychlorobifenils 

 residue level above MRL for lasalocid, doxycycline, narasin 

 unauthorised substances (fipronil, difloxacin, sulphonamide, toltrazuril, 

tylsoin, nicarbazin, sodium benzoate) 

 aluminium 

o Microbiological hazards: 

 bacteria: Salmonella spp., Bacillus cereus 

o Other problems: 

 unauthorised operators 

 incorrect expiry date 
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Exercise 12: Hazard analysis of the production of fish products 
 

Purpose of the exercise: Preparation of the HACCP plan together as a group 

Required knowledge: Knowledge of the preparation of HACCP plan and production process of 

canned tuna 

 

Exercise: Based on the information from the lecture, prepare the flow diagram, product 

description and the hazard analysis of canned tuna. 

 

Some useful information for the hazard analysis: 

 

According to the RASSF database, the most frequent hazards related to fish and fish products are 

the following: 

o Physical hazards: 

 plastic, metal and glass fragments 

o Chemical hazards: 

 mercury 

 cadmium 

 nitrite 

 histamine 

o Microbiological hazards: 

 bacterial contamination 

 bacteria: Listeria spp. 

 parasitic infestation 

o Other problems: 

 unauthorised operators 

 incorrect expiry date 

 damaged packaging 

 unsuitable transport conditions 
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Exercise 13-14: Presentation of project works 
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