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Exercise 1: 216/C 278/1 regulation 

 
Purpose of the exercise: Improving knowledge of 216/C 278/1 regulation 

Required knowledge: Knowledge of 852/2004/EC regulation and HACCP system 

 

Compliance of the HACCP-based procedures is obligatory for all food business operators except 

the primary producers. HACCP-based procedures should be based on scientific criteria and risks, 

and the concrete hazards and the control measures of these hazards should be identified to ensure 

safe food production. It is important that these procedures focus on prevention instead of the end-

product control, contrary to older systems. 

Where a food business produces different foodstuff, it is important that this system should be 

developed for every product, and the hazard during the production and the control measures for 

these hazards should be identified. If there are hazards which may be controlled the same way, 

these hazards may be classified within one procedure. If the production of more food is similar 

and the hazards of these foods during the production are the same, the similar products may be 

classified in one group. Modifications may be also included in the HACCP-based procedures, 

because the procedures should be reviewed in case of every change to ensure that the change does 

not cause new hazards.  

HACCP-based procedures are based on seven principles. The first one is the hazard analysis, in 

which the hazard should be prevented, eliminated or reduced to acceptable level. Hazard is all 

physical, chemical or biological agents that may be found in food or feed and the consumption of 

these substances constitutes danger to the consumer’s health, i.e. it has adverse effect on the 

human body. Therefore, all potential hazards must be determined during the hazard analysis that 

may occur at each step of production. These hazards should be listed, then the HACCP team 

should carry out the hazard analysis, which aims to eliminate or reduce to acceptable level of 

potential hazards to ensure safe food production.  

During the hazard analysis, the following should be considered: 

 the likelihood of occurrence of hazards and severity of their adverse health  effects; 

 the qualitative and/or quantitative evaluation of the presence of  hazards; 



  
  
 
 
 

 

 
 
 

 the survival or multiplication of pathogenic microorganisms and the unacceptable 

formation of chemicals in the intermediate products, the end-products or the production 

line; 

 the production or persistence of toxic or undesirable microbiological metabolites, 

chemicals, physical agents or allergens in food; 

 the physical, chemical or biological contamination of raw materials, intermediate products 

or end-products. 

 

 

  

 

  



  
  
 
 
 

 

 
 
 

Exercise 2: Determination of hazards and preparation a flow diagram  
 
 
Purpose of the exercise: Improving determination of hazards  

Required knowledge: Knowledge of regulations and the production process of mineral water 

 
Natural mineral water: „means microbiologically wholesome water originating in an underground 

water table or deposit and emerging from a spring tapped at one or more natural or bore exist”. So, 

natural mineral water came from a protected underground water table, it has appropriate mineral 

content, its compound and temperature is almost constant and it corresponds to the limit values of 

Regulation. Natural mineral water may not be the subject of any addition other than carbon 

dioxide. The addition of disinfectants and bacteriostatic elements (that can change the viable 

colony count) to the water shall be prohibited. The following treatments can be applied on natural 

mineral water:  

o separation of unstable elements (Fe and S compounds) by filtration or decanting, 

o separation of Fe, Mn and S compounds and As by treatment with ozone-enriched air, 

o separation of undesirable constituents, 

o total or partial elimination of free carbon dioxide by exclusively physical methods.  

At the source of mineral water, total colony count should be examined. If the mineral water 

contains parasites, pathogenic microorganisms, Echerichia coli (or other coliforms), 

Enterococcus, sporulated sulphite-reducing anaerobes or Pseudomonas aeruginosa, the mineral 

water cannot be bottled.  

Fluoride concentration of mineral water is very important, because high fluoride content (>1.5 

mg/l) can cause health problems for children. If fluoride concentration is higher than 1.5 mg/l this 

fact should be marked on the labelling.  

Natural mineral water may be contaminated under the water extraction; therefore the installation 

of the water extraction equipment should prevent the contamination. In order to avoid 

contamination, the equipment, pipes, containers from suitable materials should be applied thus 

preventing the migration of substances which may be chemical or physical hazards. Bottling of 

mineral water should be carried out within a closed system with immediate vicinity of source 

preventing the contamination of mineral water by physical, microbiological or chemical hazards.  

Packaging materials may constitute hazard, mainly physical and chemical hazards. Closing of 

bottles is also very important. 



  
  
 
 
 

 

 
 
 

 

During the bottling of mineral water, the number of hazards is lower than in case of other food 

production due to the closed system. However physical, chemical and microbiological hazards 

may appear because of containers, pipes, and packaging materials.  

 

Exercise: List the hazards of natural mineral water bottling. 
 

Physical hazards Chemical hazards 
Biological/microbiological 

hazards 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 

 
  



  
  
 
 
 

 

 
 
 

Exercise: Prepare the flow diagram of 0.5 litre non-carbonated natural mineral water based on 
the next flow diagram! Use glass (not PET bottle) 
 
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.  

 

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:     
 

   



  
  
 
 
 

 

 
 
 

Example for the bottling of 0.5 litre carbonated natural mineral water 

 

  
P17 Packaging order 
(pre-form, cup, label, 

shrink wrap 

P18 Packaging storage 

P19 Blowing th epre-
form into a bottle 

P20 PET bottle 
flushing 

P21 Production line 

PET bottle 

Cup 

P22 UV treatment 

P1 Water collection 
well 

P2 Pumping into 
pressure water tank 

P4 Filtration II. 
(activated carbon filter) 

P3 Filtration I. 
(sandbed) 

P5 Ozone treatment 
(ozonating) 

P6 Saturation 

P7 Filling 

P8 Cupping 

P9 Labelling  

P11 Shrink warpping 

P12 Palettising 

P10 Bottle coding 

P13 Storage 

P14 Transport 

Disinfectant 

CO2 

P15 Disinfectant order 
and storage 

P16 Ozone and CO2 
order and storage 

Ozone 

Label 

Shrink wrap 

Pallet 



  
  
 
 
 

 

 
 
 

Exercise 3: Preparation of hazard analysis and determination of PRPs, oPRPs and CCPs  

 
Purpose of the exercise: Identification of CPs and CCPs.  

Required knowledge: Knowledge of production process of natural mineral water and the 

determination of CCPs 

 

Critical control point (CCP) is „a step at which control can be applied and it’s essential to prevent 

or eliminate a food safety hazard or reduce it to an acceptable level”. So, there is one or more 

point (step) in the production process at which continuous control is necessary. For this, critical 

limit values should be determined which separate acceptability from unacceptability. When the 

critical limit value exceeds in the production process, the product and the process should be 

corrected.  

Decision tree or other methods that HACCP team can apply assists to the identification of CCPs. 

These methods can be applied in combination. Flow diagram (about the food production) is 

necessary to identify CCPs and every step of the flow diagram has to be examined; however, it has 

to be carried out in an order according to the flow diagram. When the flow diagram is examined in 

wrong order, any step (that is really not a CCP) may be identified as a CCP. Bearing in mind the 

flow diagram, decision tree have to be applied for steps at which the occurrence of a hazard is 

possible. Of course, the risk analysis may be applied for the identification of PRP, oPRP (CP) and 

CCP.  

When a CCP is identified at any step of the flow diagram, critical limit should be determined for 

this point. Critical limit separates acceptable from unacceptable, and correspond to the extreme 

values acceptable with regard to product safety. Based on this, the critical limit has to be either 

observable or measurable, because this certifies that the step is under control. Examples for these 

parameters: temperature, time, moisture content, pH, concentration of chemical, sensory 

parameters (e.g. texture, visual appearance).  

 

Decision tree may be applied to identify CCPs and the risk analysis may be applied to identify 

PRPs, oPRPs and CCPs.  

 

 

 



  
  
 
 
 

 

 
 
 

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, the food should not pose risk to the 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 to human health. 

The risk level is defined by the severity in relation to the probability (R = P x E). The 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 production the probability that the hazard will be presented is very small. 

(2) Small: During the production the probability that the hazard will be presented 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 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 any 

adverse effect 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 effect 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 at the 

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

 Risk levels 1 or 2 (low risk levels): specific actions are not required (the PRPs are enough 

to control the hazards). 

 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” the PRPs are enough; but if the 

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

 Risk level 5 or 6 or 7 (high risk level): CCP application 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.  



  
  
 
 
 

 

 
 
 

Exercise: Carry out the determination of PRPs, oPRPs and CCPs for all steps of the flow diagram described in Exercise 2!  

General hazard 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 

0.1. Every activity of plant 

P: foreign materials 
(e.g. dust) 

Inadequate 
maintenance 

Maintenance instruction         

C: residues (e.g. 
cleaning, pest control) 

Inadequate 
cleaning, 
disinfection, pest 
and insect control 

Cleaning, disinfection, 
pest and insect control 
instructions 

        

B/M: pest, insects, 
microorganism 

Inadequate 
disinfection, pest 
and insect control 

Disinfection, pest and 
insect control 
instructions 

        

0.2. 
Areas where workers may 
contact product that is 
opened 

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

0.3. 
Areas where the tools and 
equipment may direct 
contact with product 

P: foreign materials 
(e.g. metal, plastic) 

Damaged 
equipment; 
Inadequate 
maintenance 

Maintenance instruction         

C: lubricant, residues 
Inadequate 
maintenance and 
cleaning  

Maintenance and 
cleaning instructions 

        

M: pathogen 
microorganism 

Inadequate 
disinfection 

Disinfection instruction         

0.4. Drinking water 

P: sand, scale, dust 

Damaged or broken 
pipes; 
Inadequate 
maintenance 

Contract with local 
water company 

        

C: Arsenic, heavy 
metals, Chlorine 

Inadequate 
maintenance and 
disinfection 

        

M: E-coil, pathogen 
microorganism 

Inadequate 
disinfection 

        

 



  
  
 
 
 

 

 
 
 

Hazard analysis of 0.5 litre sparkling natural mineral water 

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 Water collection well 

P: sand, rust 

Leaky/Damaged pipes 

Maintenance 
instruction 
Sampling and 
analysis 
Filtration 
Ozone treatment 

        
C: chemicals         

M: pathogen 
microorganism 

        

P2 
Pumping into 
pressure water tank 

P: not relevant - - - - - - - - - - 
C: residues  Inadequate cleaning  Cleaning instruction         

M: pathogen 
microorganism 

Inadequate disinfection 
Contaminated pipes 
Stagnant water 

Disinfection and 
maintenance 
instructions 

        

P3 
Filtration I.         
(sand bed) 

P: foreign materials Injured filter Maintenance 
instruction  
Filter replacement 

        

C: Mn anf Fe compounds 
Mn and Fe compounds 
from filter 

        

M: contamination 
Microbe contamination 
from filter bed 

Ozone treatment            

P4 
Filtration II. 
(activated carbon 
filter) 

P: foreign materials Injured filter 
Maintenance 
instruction 
Filter replacement 

        

C: residues 
Inadequate 
cleaning/disinfection 

Cleaning/disinfection 
instruction 

        

M: contamination 
Microbe contamination 
from filter bed 

Disinfection 
instruction 
Ozone treatment 

        

P5 Ozone treatment  

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

C: ozone 
Too high ozone 
concentration 

Technical instruction         

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

 



  
  
 
 
 

 

 
 
 

 

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 Saturation 

P: not relevant - - - - - - - - - - 
C: residues, low CO2 
concentration 

Inadequate cleaning 
and technology 

Cleaning instruction 
Technical instruction 

        

M: - - - - - - - - - - - 

P7 Filling 

P: plastic pieces 
Inadequate deburring 
of pre-form 

Supplier’s declaration 
Visual control 

        

C: residues, chemicals, 
lubricant 

Inadequate cleaning 
Migration of 
substances from bottle 
Inadequate 
maintenance 

Cleaning instruction 
Supplier’s declaration 
Maintenance 
instruction 

        

M: cross contamination 

Inadequate 
disinfection 
(contamination from 
filler) 

Disinfection 
instruction 

        

P8 Cupping (closing) 

P: plastic pieces, foreign 
materials 

Inadequate deburring 
of pre-form and 
storage 

Supplier’s declaration 
Visual control 
Storage instruction 

        

C: chemicals, lubricant, 
residues 

Migration of 
substances from cup 
Inadequate 
maintenance and 
storage 

Supplier’s declaration 
Maintenance and 
storage instruction 

        

M: cross contamination 
Contaminated cup 
Inadequate closing 

Storage instruction 
Technical instruction 
Closing test 
Visual control 

        

P9 Labelling 
P: not relevant - - - - - - - - - - 
C: not relevant- - - - - - - - - - - 
M: not relevant - - - - - - - - - - 



  
  
 
 
 

 

 
 
 

 

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 Bottle coding 
P: not relevant - - - - - - - - - - 
C: not relevant - - - - - - - - - - 
M: microorganism growth Inadequate dating Technical instruction         

P11 Shrink wrapping 
P: not relevant - - - - - - - - - - 
C: not relevant - - - - - - - - - - 
M: not relevant - - - - - - - - - - 

P12 Palletisation 
P: not relevant - - - - - - - - - - 
C: not relevant - - - - - - - - - - 
M: not relevant - - - - - - - - - - 

P13 Storage 

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

M: microorganism growth, 
alga growth 

Overlong storage 
Inadequate storage 
(sunlight) 

Storage instruction         

P14 Transport 
P: not relevant - - - - - - - - - - 
C: not relevant - - - - - - - - - - 
M: not relevant - - - - - - - - - - 

P15 
Disinfectants order 
and storage 

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

P16 
Ozone and carbon 
dioxide order 

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

C: chemicals 
Inadequate 
composition 

Supplier’s declaration         

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

P17 Packaging order 
P: not relevant - - - - - - - - - - 
C: not relevant - - - - - - - - - - 
M: not relevant - - - - - - - - - - 

 



  
  
 
 
 

 

 
 
 

 

Number Process step Type of hazard Cause of hazard 
Preventive/Control 
measure 

Decision tree Risk analysis 
CCP 

Q1 Q2 Q3 Q4 P E Risk 

P18 Packaging storage 

P: foreign materials 

Opened/Injured pack 
Technical instruction 
Storage instruction 

        
C: residues         
M: rodent, pets, 
microorganism 

        

P19 
Blowing the pre-form 
into a bottle 

P: sharp edges (personal 
injury) 

Inadequate blowing or 
maintenance 

Technical and 
maintenance 
instruction 

        

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

P20 PET bottle flushing 
P: foreign materials Use of drinking water 

Inadequate flushing 
and drying 

Contract with local 
water company 
Washing instruction 

        
C: As, heavy metals         
M: E-coli         

P21 Production line 

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

M: cross contamination 
Manual (hand) 
transport 

Personal hygiene 
instruction 
Education  

        

P22 UV treatment 

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

M: microorganism growth 
Low efficiency 
treatment 

Technical instruction         

  



  
  
 
 
 

 

 
 
 

Exercise 4: Description of monitoring procedures and corrective actions  

 

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

determination of critical limits  

Required knowledge: Knowledge of monitoring procedures and corrective actions 

 

When the CCPs and their critical limits are determined, HACCP team’s task is not over yet, 

because they have to develop monitoring process for CCPs. With this process, we can assure that 

the determined limit values are complied, and with the measure of these values we can detect if 

the control is incorrect at a point. When the examined parameter values differ from critical limits 

(in the process or in the end-product), implementation of corrective action may be necessary. 

These corrective actions have to be determined in advance by HACCP team for every CCP (e.g. 

filter replacement, re-filtration, re-sieving, calibration of metal detector, re-detection, setting of 

temperature, moisture, time). Corrective actions assure that CCP is under control again. It is 

important that the performed actions should also cover further steps (e.g. product destruction).  

  



  
  
 
 
 

 

 
 
 

Exercise: Describe the monitoring procedures and corrective actions for CPs and CCPs which were determined at the previous exercise 

 

Number 
Process 
step 

Type of hazard Critical limit 
Monitor control Corrective 

procedure frequency 
responsible 

person 
action responsible person documentation 

 
 
 
 
 

         

 
 
 
 
 

         

 
 
 
 
 

         

 
 
 
 
 

         

  



  
  
 
 
 

 

 
 
 

Exercise 5: Hazard analysis of 100% natural apple juice production 

 

Purpose of the exercise: Determination of CCPs, CPs and risk levels for all process steps 

Required knowledge: Knowledge of using of decision tree and risk analysis 

 

Flow diagram:  
 
 
  

P1 Arrival of apples 

P9 Filling 

P8 Pasteurization 
(85°C) 

P7 Mixing 
(homogenization) 

P5 Cold pressing 

P4 Grinding 

P3 Washing 

 P2 Manual sorting 

P10 Closing 

P11 Packaging into 
box; Dating 

P12 Storage 

M12 Kiszállítás 

Drinking water 

Apple pomace 

P16 Transport of packaging 
onto production line 

Bag 

Closure 

Cardboard box 

P14 Arrival of packaging 
(bag, closure, cardboard box) 

P15 Storage of packaging 
(bag, closure, cardboard box) 

P13 Transport 

P6 Filtration 



  
  
 
 
 

 

 
 
 

Exercise: Based on the flow diagram and the listed hazards, determine PRPs, oPRPs and CCPs of apple juice production using decision tree 

and risk analysis; determine monitoring procedures and corrective actions for CPs and CCPs 

 

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 Arrival of apples 

P: foreign materials (e.g. 
stone, plant pieces, metal) 

Inadequate harvest, 
contamination from 
transport vehicle 

Supplier’s declaration 
Quality and quantity 
acceptance 
Sorting 

        

C: pesticide residue, heavy 
metals, patulin 

Non-compliance of 
withdrawal period; 
Inadequate cultivation 
Infected, rotted, 
damaged apple 

Supplier’s declaration 
Quality and quantity 
acceptance 
Sorting 

        

M: pathogen 
microorganism (e.g. 
Cryptosporidium parvum); 
moulds (e.g. Penicillium 
expansum, Aspergillus 
clavatus) 

Infected, rotted, 
damaged apple 

Supplier’s declaration 
Quality and quantity 
acceptance 
Sorting 
Pasteurisation 

        

P2 Manual sorting 

P: foreign materials 
Inadequate sorting 
Infected, damaged, 
rotted apple  

Sorting instruction 
Education 

        
C: patulin         
M: pathogen 
microorganism, moulds 

        

P3 Washing 

P: foreign materials 
Inadequate washing  
Using of water of 
inadequate quality 

Washing instruction 
Contract with local 
water company 

        
C: heavy metals, As, 
Chlorine 

        

M: contamination 
(microorganism) 

        

 

 



  
  
 
 
 

 

 
 
 

Number Process step Type of hazard Cause of hazard 
Preventive/Control 
measure 

Decision tree Risk analysis 
CCP 

Q1 Q2 Q3 Q4 P E Risk 

P4 Grinding 

P: foreign materials (metal) 
Metal pieces from 
grinder (inadequate 
maintenance) 

Maintenance 
instruction 

        

C: lubricant, residues 
Inadequate 
maintenance and 
cleaning of grinder 

Maintenance and 
cleaning instruction 

        

M: cross contamination 
(microorganism) 

Inadequate cleaning of 
grinder 

Maintenance and 
cleaning instruction 

        

P5 Cold pressing 

P: foreign materials (metal) 

Metal pieces from 
pressing machine 
(inadequate 
maintenance) 

Maintenance 
instruction 

        

C: hydraulic oil, residues 

Inadequate 
maintenance and 
cleaning of pressing 
machine 

Maintenance and 
cleaning instruction 

        

M: cross contamination 
(microorganism) 

Inadequate cleaning of 
pressing machine 

Maintenance and 
cleaning instruction 

        

P6 Filtration 

P: foreign materials 
Injured, broken filter 
(inadequate 
maintenance) 

Maintenance 
instruction 
Filter repair or change 

        

C: residues 
Inadequate cleaning Cleaning instruction 

        
M: cross contamination 
(microorganism) 

        

P7 
Mixing 
(homogenization) 

P: foreign materials (metal) 

Metal pieces from 
mixing machine 
(inadequate 
maintenance) 

Maintenance 
instruction 
Filter repair or change 

        

C: residues 

Inadequate cleaning Cleaning instruction 

        

M: cross contamination 
(microorganism) 

        



  
  
 
 
 

 

 
 
 

Number Process step Type of hazard Cause of hazard 
Preventive/Control 
measure 

Decision tree Risk analysis 
CCP 

Q1 Q2 Q3 Q4 P E Risk 

P8 Pasteurisation 

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

M: microorganism growth 
Inadequate 
temperature and time 

Pasteurization 
(technical) instruction 

        

P9 Filling into bag 

P: not relevant - -         

C: residues, chemicals 

Inadequate cleaning 
Migration of 
substances from bag 
(inadequate 
packaging) 

Cleaning instruction 
Supplier’s declaration 

        

M: cross contamination 
(microorganism) 

Microorganism 
infection from filling 
machine (inadequate 
cleaning) and from 
bag (injured bag) 

Cleaning instruction 
Storage instruction 

        

P10 Closing 

P: foreign materials 
(plastic) 

Inadequate deburring 
of closures 

Supplier’s declaration 
Visual control 

        

C: residues, chemicals, 
lubricant 

Inadequate cleaning 
Migration of 
substances from 
closure 
Inadequate 
maintenance 

Cleaning instruction 
Supplier’s declaration 
Maintenance 
instruction 

        

M: cross contamination 
(microorganism) and 
microorganism growth 

Contaminated 
closures 
Inadequate closing 

Storage instruction 
Closing (technical) 
instruction 

        

P11 
Packaging into box; 
Dating 

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

M: microorganism growth 
Inadequate minimum 
date of durability 

Technical instruction         

 



  
  
 
 
 

 

 
 
 

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 Storage 

P: not relevant - -         
C: patulin Overlong storage 

Inadequate storage 
(temperature) 

Storage instruction 
        

M: microorganism growth         

P13 Transport 
P: not relevant - -         
C: not relevant - -         
M: not relevant - -         

P14 
Arrival of packaging 
(bag, closure, 
cardboard box) 

P: foreign materials Injured package 
Supplier’s declaration 
Visual control 

        

C: harmful substances 
Inadequate 
composition 

Supplier’s declaration         

M: microorganism 
contamination 

Injured package 
Supplier’s declaration 
Visual control 

        

P15 
Storage of packaging 
(bag, closure, 
cardboard box) 

P: foreign materials 

Opened package Storage instruction 

        
C: residues (from pest and 
rodent control) 

        

M: cross contamination 
(microorganism) 

        

P16 
Transport of 
packaging onto 
production line 

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

 

 

 

 

 

 



  
  
 
 
 

 

 
 
 

Exercise 6: Hazard analysis of bread production 

 

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

Required knowledge: Knowledge of the production of bakery products  

 

In the milling and bakery industry, mycotoxins mean the most important food safety problem, 

because these may migrate into flour and bread. If the husk is removed, the number of microbes 

and mycotoxins will be decreased. As optimal storage moisture content of flours is at least 15%, 

this product may be stored for a long time; however, damage, mould growth and rancidity may 

occur under storage. During the bread production, leaven is used that contains lactic acid bacteria 

(not only yeast) in large number resulting lower pH value (3.5-4.8) and longer shelf life. The 

yeasts are destroyed above 50°C, therefore the baking process (about 250°C) conserves the bread, 

and due to the low moisture content of bread crust the bread is protected against mould growth. In 

case of sliced breads, in which the crumb with higher moisture content is in direct contact with air, 

different colonies may grow easier (e.g. Penicillium, Aspegillus, Cladosporium).  

 

Biological/Microbiological hazards: 

Insects (e.g. weevils, yellow mealworm and grain moth) and mites (e.g. flour mite) may be present 

in delivered grain of wheat; but contamination may also happen in storage and treatment facilities. 

Rodents (e.g. rat and mouse) and birds (e.g. pigeon and sparrow) may cause biological hazards, 

and these animals carry more than 60 kinds of diseases. During the wheat production, mainly 

moulds can cause large crop loss. On the field, the potential sources of contamination are soil, 

wind, dust and insects. It is important that grains may be also infected by microorganisms and the 

surface microbe number increases during maturation mainly in case of moulds (e.g. Fusarium 

spp., Cladosporium spp., Alternaria spp., Monilia and Epicoccum spp.). 

Water activity of wheat greatly decreases during drying and storage; therefore most pathogens will 

be destroyed. During storage, moulds may appear on the wheat grains (e.g. Penicillium spp. and 

Aspergillus spp.) which cannot grow because of the decreased water activity. The respiration of 

grains continues, moisture content of grains can increase; therefore ventilation and rotation are 

very important. Growth of pathogens is influenced by relative humidity, water activity, pH and 



  
  
 
 
 

 

 
 
 

oxygen concentration of the storage room. Moulds produce toxins which may be present as 

chemical hazards.   

 

Chemical hazards: 

The most important chemical hazards are aflatoxins and ochratoxins produced by Aspergillus spp. 

and zearalenon, trichotechens, fumonisines produced by Fusarium spp. (i.e. mycotoxins). 

Aflatoxins are produced mainly during storage; however they may also appear on the field under 

special weather conditions. Ergot alkaloids produced by Claviceps purpurea may be important 

chemical hazards. Mycotoxins are not heat and pH sensitive thus they are able to resist the most of 

heat treatment processes applied in the food industry.  

Allergens are contaminants which are not removed under the production, harvest and purification 

steps (e.g. ragweed seeds).  

Residues of pesticides, insecticides and rodenticides may present serious chemical risk. These may 

come from production, applied substances during the storage or contaminated floor, walls, tools 

and equipment. Other chemical hazards which come from the environment polluted by human 

activities: 

 environmental pollutants, e.g. heavy metals, arsenic, nitrite, dioxins, 

 carcinogenic materials (too high temperature or too long baking time under the baking of products) 

and 

 additives (e.g. preservatives). 

 

Physical hazards: 

From drinking water, plant environment, tools, equipment, storage room, packaging and 

employees any physical hazards may contaminate the bakery products, e.g.:  

 sand, rust, scale (from drinking water), 

 packaging pieces, 

 hair, nails, etc. (from employees), 

 wood, metal and plastic (from tools and equipment), glass (from lamps, doors and windows), 

 plaster and paint (from factory environment), 

 dead insects. 

Broken or sprouted grains and pre-treated grains also present physical hazards.  



  
  
 
 
 

 

 
 
 

Exercise: Based on the flow diagram and the listed hazards, carry out the hazard analysis and 

determine monitoring procedures and corrective actions for CPs and CCPs!! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Leaven production: 

Arrivals of ingredients 
(flour, yeast, starters) 

Mixing 

Ripening (8-10 hours) 

Weighing of ingredients 
(flour, yeast, starters, 
water, leaven) 

Storage of ingredients 

P1 Arrivals of ingredients 
(flour, yeast, salt) 

P2 Storage of ingredients 

P3 Weighing of ingredients 

P4 Keading 

P5 Leavening (1 hour) 

P6 Weighing (division) 

P7 Kneading and shaping 
(hand) 

P10 Labelling 

P8 Leavening (32°C; 60 min) 

P9 Cutting of dough surface 

P11 Baking  (250°C; 75 min) 

P12 Cooling (20°C; 75% 
relative humidity) 

P13 Metal detection 

P14 Transport 

Leaven

Flour 

Label 

Box 

Drinking water 



  
  
 
 
 

 

 
 
 

Exercise 7: Hazard analysis of the production of biscuit with jam filling 

 

Purpose of the exercise: Preparation of flow diagram and hazard analysis together as a group. 

Required knowledge: Knowledge of biscuit production 

 

Exercise: Prepare the flow diagram of the production of biscuit with jam filling and carry out the 

hazard analysis. Some requirements: 

o use wholemeal 

o use sweetener (don’t use crystallized sugar) 

o use blackberry jam 

o determine the baking temperature and time. 

 

Necessary information for the hazard analysis: This confectionery product contains jam in this 

exercise. Therefore the knowledge of hazards related to jams is necessary for the performance of 

the hazard analysis.  

 

Microbiological hazards: 

The low water activity and pH value (2.8-3.2) guarantee the microbiological stability in jams. The 

main ingredients of jams are fruits, sugar, additives and spices. Fruits can be contaminated by 

microorganisms; however most of these microorganisms are destroyed during cooking. The jam is 

filled into the jar immediately after cooking, and this product is also pasteurized (or preservative is 

added to the product). However some xerotolerant or ozmotolerant moulds can contaminate the 

jams (during the filling from the air) which can also tolerate the high sugar concentration (e.g. 

Cladosporium spp., Penicillium notatum, Penicillium roquefortii, Aspergillus spp.).  

 

Chemical hazards: 

Fruits can be treated by different pesticides and the concentration of residues can be higher than 

the limit value if the producers do not comply with withdrawal period. This is one of the most 

important hazards. Fruits can be infected by different microorganisms which produce toxins. 

Heavy metals, arsenic, nitrite and other environmental pollutants are very important chemical 



  
  
 
 
 

 

 
 
 

hazards. During the production, products may get contaminated by different chemicals (e.g. 

disinfectants, detergents, lubricant).     

The concentration of food additives may constitute another important chemical hazard.  

 

Physical hazards: 

Some jams can contain different part of plants (e.g. peel in plum jam, seeds in strawberry or 

blackberry jams). However, seed or seed pieces constitute physical hazard in certain jams (e.g. in 

case of stone fruit, e.g. plum, peach, apricot, cherry and sour cherry).  

 

If the used jam is produced by another food factory (they do not come from primary production), 

these hazards may not be present in the jam. In this case, a contract with the jam producer and the 

quality and quantity acceptance of jam are very important (preventive/control measure).  

  



  
  
 
 
 

 

 
 
 

Exercise 8: Hazard analysis of canned peach production 

 

Purpose of the exercise: Preparation of flow diagram and hazard analysis together as a group. 

Required knowledge: Knowledge of canned food production 

 

Exercise: Prepare the flow diagram of canned peach production and carry out the hazard 

analysis. There is only one requirement: use jar (not can).  

 

Some useful information for hazard analysis: 

 

Microbiological hazards: 

Heat treatment is the most reliable method to destroy microorganisms. Sterilized and hermetically 

sealed canned fruits and vegetables are stable for years. Survivor microorganisms can occur in 

these products (which can be cultured under laboratory conditions); however, these are not able to 

grow in bottled fruit because the parameters of these products (e.g. water activity, pH) and storage 

temperature do not favour their multiplication. In certain phases of production, microorganisms 

can grow (e.g. long waiting period, technological mistake, inadequate hygiene), in this case the 

standard heat treatment is not enough. The last phase of heat treatment is the cooling of cans, 

where post-infection may occur because of mechanical effects and internal-external pressure 

difference during the cooling. Post-infection may also occur if the packaging and closing are not 

corresponding. During the cooling, vacuum is created in the jar, and if the closing is inadequate, 

the cooling water (that may be infected by microorganism) can seep into the product.  

Mainly moulds, yeasts and lactic acid bacteria can cause the spoilage of canned fruits. Heat 

resistant mould ascospores: Byssochlamys fulva. B. nivea, Neosartorya spp., Talaromyces spp. and 

Eupenicillium spp; mesophyll anaerobic: Clsotridium butyricum, Cl. botulinum and Cl. 

pasteurianum.  

 

Chemical hazards: 

Chemical hazards (pesticides, etc.) described in Exercise 7 may also occur in this product, mainly 

because the raw materials come from the primary production. The most important toxin is patulin. 

 



  
  
 
 
 

 

 
 
 

Physical hazards: 

Arriving fruits contain different physical hazards (e.g. sand, dust, stone, plant pieces) and during 

the production, products can get contaminated by different physical hazards (e.g. metal, plastic, 

glass). In case of bottled fruits, the jars present important physical hazard as the jar may burst or 

break under filling and closing, and the glass pieces may get into the products.  



  
  
 
 
 

 

 
 
 

Exercise 9: Hazard analysis of quick-frozen french fries production 

 

Purpose of the exercise: Preparation of flow diagram and hazard analysis together as a group. 

Required knowledge: Knowledge of frozen food production 

 

Exercise: Prepare the flow diagram of frozen french fries production and carry out the hazard 

analysis.  

Flow diagram should contain the following main steps: purification, washing, sorting (based on 

size), peeling, cutting, sorting (based on colour), blanching, drying, frying, freezing and 

packaging.  

 

Some useful information for the hazard analysis: 

 

Potato variety is very important because not every variety is suitable for the production of french 

fries. Green or damaged potatoes should not be used for production. During the storage of potato, 

controlled light conditions should be provided because the inadequate storage may cause the 

greening of potato. Green potato contains toxic materials, namely potato glycoalcaloids (mainly 

alpha-solanine and alfa-chaconine). Too long storage (and light) may favour germination that 

causes the decrease of nutrients. So, the green, strongly germinated or damaged potato may 

contain solanine that can cause different symptoms, e.g. nausea, stomach-ache, vomiting and 

diarrhoea, sometimes accompanied by fever. However in severe cases impairment of 

consciousness and very rarely complete loss of consciousness can occur, along with disturbances 

in brain function, breathing and in the cardiovascular system. Because of this, potato should be 

stored in a cool, dark and dry place and green parts (“eyes”) should be removed. The peel of old, 

green or strongly germinated potato is not suitable for human or animal consumption. Limit value 

of solanine is 100 mg/kg in raw, unpeeled potato. 

Before frying the potato is blanched. In this process step, dextrose and stabilizer are added to 

water in which the blanching is carried out. This is very important for the good texture.  

Frying is performed in non-hydrogenated vegetable oil. Quality, number and time of oil using is 

very important because inadequate oil contains different toxic substances. In vegetable oils (high 

temperature above 200°C) e.g. glycidyl fatty acid esters (GE), 3-monochloropropanediol (3-



  
  
 
 
 

 

 
 
 

MCPD) and their fatty acid esters may appear. Glycidol is a parent compound of GE, is both 

genotoxic and carcinogenic. 3-MCPD can cause damage of kidneys and male reproductive organs.  

  



  
  
 
 
 

 

 
 
 

Exercise 10: Meeting about individual project tasks  

 

Purpose of the exercise: Preparing an individual project task about a production of a chosen food  

Required knowledge: Knowledge of HACCP plan 

 

Exercise: Individual project task: 

o Chose a plant-origin food that is popular in your county 

o Prepare the flow diagram of this chosen production 

o Determine the physical, chemical and biological/microbiological hazards of chosen food 

preparation 

o Carry out the hazard analysis for every process steps of chosen food preparation 

o Determine the PRPs, oPRPs and CPs based on the decision tree and risk analysis 

o Determine the monitor controls and corrective actions for every identified CP and CCP 

 

  



  
  
 
 
 

 

 
 
 

Exercise 11: Hazard analysis of spiced oil production 

 

Purpose of the exercise: Preparation of flow diagram and hazard analysis together as a group. 

Required knowledge: Knowledge of vegetable oil production 

 

Exercise: Prepare the flow diagram of spiced oil production and carry out the hazard analysis.  

 

Hazards of vegetable oil production were listed on the lecture. These hazards are very similar to 

the hazards of spiced oil production. However the spices may present different hazards.  

Spices are dried parts of plant which are conserved by their very low water activity. Their main 

properties are that they can increase the pleasure of different food. Many spices contain 

antimicrobial compounds (phytoncides); however spices are added to food in low concentration, 

their antimicrobial effect is not important. It’s important that they have high microbial 

contamination because of their cultivation and processing conditions. It is a very serious problem 

mainly in case of spices came from tropical counties (e.g. cinnamon, black and white pepper, 

nutmeg) where the hygienic conditions may be inadequate. Their bacterial and mould infection is 

serious. Some moulds produce mycotoxins which are very dangerous mainly in case of pepper 

(Hungarian paprika).  

67/2011. (VII.12) VM regulation about the ionising radiation of food: In Hungary, ionising 

radiation may be used only in case of spices, spice mixes and dried aromatic herbs. Irradiation 

may be used only for the following purposes: 

 to reduce the incidence of food-born disease (destroying pathogenic organisms). 

 to reduce the spoilage of foodstuff (retardation or arrest decay process and destroying of 

spoilage organism), 

 to reduce loss of foodstuff by premature ripening, germination or sprouting, 

 to get rid of organisms which are harmful to plant or plant products.  

Food irradiation may be authorised if it does not present hazard for health, it is technologically 

needed and reasonable and it is beneficial to the consumer. This treatment is not applicable as a 

substitute for hygiene and health practices or for good manufacturing or agricultural practice.  

  



  
  
 
 
 

 

 
 
 

Exercise 12: Hazard analysis of beer production 

 

Purpose of the exercise: Preparation of flow diagram and hazard analysis together as a group. 

Required knowledge: Knowledge of alcoholic beverages production 

 

Exercise: Prepare the flow diagram of beer production and carry out the hazard analysis. 

 

Some information for exercise: Raw materials: malt, hop, water, brewer’s yeast. The flow diagram 

should contain the following process steps: 

- wort preparation (mashing, filtration, boiling with hop, decanting, cooling), 

- fermentation, 

- maturation, 

- filtration, 

- filling.  

  



  
  
 
 
 

 

 
 
 

Exercise 13: Hazard analysis of fruit wine production 

 
Purpose of the exercise: Preparation of flow diagram and hazard analysis together as a group. 

Required knowledge: Knowledge of alcoholic beverages production 

 

Exercise: Prepare the flow diagram of fruit wine production and carry out the hazard analysis.  

 

Some information for exercise: Raw materials: fruit (or fruit juice concentrate), sugar, water, yeast 

and carbon dioxide. The flow diagram should contain the following process steps: 

- preparation of fruit: 

o fresh fruit: washing, removal of seeds 

o fruit juice concentrate: dilution 

- mash preparation:  

o grating, crushing 

o pressing, clarification, racking, filtration 

o sugar content setting (depending on the required alcoholic content) 

o water addition (reduction of acid content) 

- fermentation 

- clarification 

- filtration 

- carbon dioxide addition 

- filling.  
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