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What is HACCP?
° HACCP is a management system in which food safety is 

addressed through the analysis and control of biological, 
chemical, and physical hazards from raw material 
production, procurement and handling, to manufacturing, 
distribution and consumption of the finished product.

° Pre-requisite program such as GMP is the foundation of 
HACCP

• Facilities, supplier control, specification, production 
equipment, cleaning  & sanitation, personal hygiene, 
training, chemical control, receiving, storage & shipping, 
traceability & recall, pest control, etc..

° HACCP is applied in food processing plant, retail food 
store, and food service operations

° OBJECTIVE: to produce safe food products for the 
consumers



PRELIMINARY TASK IN THE DEVELOPMENT OF THE HACCP PLAN



HACCP 
team

Process specialist
Food scientist/

technologist

Microbiologist

Regulatory 

specialist

Plant personnel

Process engineer

Plant engineer



DESCRIBE THE FOOD & ITS DISTRIBUTION

Info needed:

° Raw materials (ingredients, 
packaging materials, cleaning 
chemicals)

° Plant manufacturing (processing 
steps, packaging steps)

Finished products:
Frozen/chilled/RTE/Raw

Distribution conditions:
Refrigerated/Frozen/Ambient



Intended use
° Direct consumption

° Reheating step is necessary

° Cooking step is necessary

° Etc..

Consumer
° Elderly

° Children

° General population

INTENDED USE AND CONSUMER OF THE 
FOOD



To provide a clear, simple outline of the 
steps involved in the process which are 
directly under the control of the 
establishment

To address:

° How are the raw materials/packaging 
received?

° How is the product processed/packaged?

° How the product distributed?

FLOW DIAGRAM



Perform an on-site review of the operation to verify the 
accuracy and completeness of the flow diagram

VERIFY THE FLOW DIAGRAM



1) Conduct  a hazard analysis

2) Determine the critical control point (CCP)

3) Establish critical limit

4) Establish monitoring procedure

5) Establish corrective actions

6) Establish verification procedures

7) Establish record keeping and documentation 
procedures
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Principle 1: Conduct a hazard analysis

Purpose:

To develop a list of hazards which 
are of such significance that they 
are reasonably likely to cause injury 
or illness if not effectively controlled

It provide basis to determine CCPs 
in Principle 2

BIOLOGICAL

CHEMICAL

PHYSICAL



Stage
° Pre/post harvest

° Supplier stage (processing of the 
raw materials/packaging)

° Processing

° Storage

° Distribution to and from your 
manufacturing plant

° Retail

° Consumer level

Source
° Personnel: improper handling at 

the growing stage

° Processing equipment, 
environment

° Improper storage before or after 
processing (e.g. mix of RTE with 
raw materials, allergen vs non-
allergen products)

° Personnel: hygiene, health

Hazard can occur at any stage of processing



Two stages of hazard analysis

HAZARD 
IDENTIFICATION

Raw material / Ingredient of the 
product 

Activities at each step of the process

The equipment used

Final product – storage and 
distribution

The intended use

Consumer of the product

HAZARD 
EVALUATION

Potential hazard is evaluated based 
on severity and its likelihood

This will determine whether the 
potential hazard should be 

considered in the HACCP plan



Hazard analysis 

worksheet

• Identify potential hazard

• Any significant potential food safety 

hazard?

• Justify your decision

• What is the control measure can be 

applied to prevent significant hazards

• Is this step critical control point?

Control measure is any action or activity 

that can be used to prevent, eliminate, or 

reduce a significant hazard to an 

acceptable level



Hazard 
evaluation 
flow chart



Stage 1: Hazard Identification

° Enteric pathogens (i.e., E. coli O157:H7 
and Salmonella)

Stage 2: Hazard evaluation

1. Severity of health consequences if 
these hazards are not properly 
controlled

2. Likelihood of occurrence

3. Determine if this potential hazard is to 
be addressed in the HACCP plan.

Hazard analysis in frozen cooked beef patty

1. Undercooked beef patties have been 
linked to foodborne disease – severe 
health effect including death

2. The occurrence of E. coli O157:H7 & 
Salmonella in meat is of low probability 
but the effect is severe

3. The HACCP team decides that enteric 
pathogens are the significant hazards 
for this product - Hazards must be 
addressed in the plan.



Stage 1: Hazard Identification

° Staphylococcus aureus in finished 
product

Stage 2: Hazard evaluation

1. Severity of health consequences if 
these hazards are not properly 
controlled

2. Likelihood of occurrence

3. Determine if this potential hazard is to 
be addressed in the HACCP plan.

Hazard analysis in frozen curry puff

1. S. aureus produce an enterotoxin which 
can cause a moderate foodborne illness

2. Contamination may occur due to human 
handling during the preparation of curry 
puff. Enterotoxin is produced when S. 
aureus reach level of 106 cfu/g. Freezing 
prevent the growth of S. aureus, thus 
the potential for enterotoxin is vey low

3. The HACCP team decides that the 
personal hygiene, rapid freezing and 
handling instructions are adequate to 
control this hazard – Hazard does not 
need to be addressed in the plan



Principle 2: Determine critical control point

CCP:

A step at which control can be applied 
and is essential to prevent or 
eliminate a food safety hazard or 
reduce it to an acceptable level

° Prevent (CoA from supplier, verify 
the CoA, trusted supplier)

° Eliminate (heat treatment)

° Control (refrigerated, chilling, 
freezing)

Not CCP? Hazard will 

be controlled under 

pre-requisite program



Critical control points are located at any step where hazards can be 
either prevented, eliminated, or reduced to acceptable levels.

Points may be identified as 
CCPs when hazards can be 
PREVENTED:

° Pathogen growth can be 
controlled by refrigerated 
storage or chilling

° Using nitrated and 
nitrates to prevent C. 
botulinum growth in 
vacuum packed product

Points may be identified 
as CCPs when hazards 
can be REDUCED TO 
ACCEPTABLE LEVEL:

° Some chemical hazards 
such as patulin can be 
reduced by processes 
such as culling, 
brushing, and washing

° Pasteurization can 
reduce spoilage 
organism to an 
acceptable level

Points may be identified 
as CCPs when hazards 
can be ELIMINATED:

° Metal fragment can be 
detected by a metal 
detector and eliminated 
by removing the 
contaminated product

° Sterilization can kill 
vegetative and spore 
former bacterial cells



Potato chips

Hazard: Pathogens (e.g. Listeria, pathogenic E. 
coli, etc..)

Washing 

° Hazard – Pathogenic m/o from water

° Control by GMP – Assurance of hygienic 
condition in the processing facilities, potable 
water

° CCP?? – No, the next processing step will 
eliminate the hazard

Frying 

° Hazard – Survival of pathogenic m/o in raw 
material 

° The process cannot be controlled by GMP

° CCP?? – Yes, time & temperature control is 
needed during the processing
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Principle 2: Determine critical control point

CCP:

A step at which control can be applied 
and is essential to prevent or 
eliminate a food safety hazard or 
reduce it to an acceptable level

° Prevent (CoA from supplier, verify 
the CoA, trusted supplier)

° Eliminate (heat treatment)

° Control (refrigerated, chilling, 
freezing)

Not CCP? Hazard will 

be controlled under 

pre-requisite program



Some hazards can’t just be removed once they are present, the key is to 
prevent.

Spoilage of fish species such as tuna, 
mahi-mahi, can result in the production 
of toxic levels of histamine due to time & 
temperature abuse

Histamine can’t be removed once it is 
formed

Prevention: keep fish cold soon after 
removing it from water; Cook the fish 
immediately to destroy the histidine 
decarboxylase enzyme)



Some hazards can’t just be removed once they are present, the key is to 
prevent.

Nuts, spices, and dried fruits are prone 
to aflatoxin contamination by Aspergillus
flavus

Aflatoxin can’t be removed once it is 
formed

Prevention: Avoid hot and humid 
storage condition, CoA from supplier



Critical control point (CCP)

Example of CCPs

° Thermal processing (cooking, pasteurization, boiling, frying)

° Chilling / freezing

° Receiving of raw material – RTE food

° Metal detection

Single hazard can be controlled by multiple CCPs

° Pathogens in milk – pasteurization + chilling

Multiple hazards can be controlled by single CCP

° Pathogens + acrylamide in potato chips – frying 



Starch containing 
product 

(e.g. potatoes)

Fried in 
temperature 

> 171°C

Acrylamide

(reaction between 
sugar and amino 
acids during high-

temperature cooking.

promote 
carcinogenesis)

Microorganisms 

are destroyed

Need time & 

temperature 

control

(Frying - CCP)



Principle 3: Establish critical limit

° Critical limit is a maximum and / or minimum 
value to which a biological, chemical, or 
physical parameter must be controlled at a CCP 
to prevent, eliminate or reduce food safety 
hazard to an acceptable level.

° For each CCP, there is at least one criterion for 
food safety that is to be met

° A critical limit is used to distinguish between 
safe and unsafe operating condition at a CCP

° It must be scientifically based – derived from 
sources such as regulatory standards and 
guidelines, literature surveys, experimental 
result, and experts. 

maximum

minimum



CRITICAL 
LIMIT

temperature

time

Physical 
dimension

humidity

Moisture 
level

Water 
activity

Salt 
concentration

pH

Preservatives 



Example: Critical limit of beef patties

Information needed to ensure than an 

acceptable level is consistently achieved: 

• Probable number of pathogens in raw 

patties

• Their heat resistance

• Factors that influence the heating of 

patties

• The area of the patty which heats the 

slowest

These are the basic information for the 

establishment of the critical limit

EXAMPLE:

The HACCP team concluded that thermal 

process equivalent to 71°C for 16 seconds 

would be necessary to assure the safety of 

this product.

Option 1: Need to establish critical limit for 

the oven temperature, humidity, belt 

speed (time in oven), patty thickness, 

composition

Option 2: Processed to the internal 

temperature of 155 and hold for 16 secs.



Example: Critical limit of beef patties (Option 1)



° A variety of options exist to 
control a particular hazard

° Different control options 
require different critical points

Example: Critical limit of fried fish cake

Hazard: Pathogenic E. coli, Salmonella

CCP: Frying / Fryer step



° Critical limit – based on microbiological analysis

° Limitation - not practical for routine monitoring

• Difficult to monitor 

• Longer time is required for m/o analysis (several days)

• Requires large number of samples for a meaningful testing

Example: Critical limit of fried fish cake (Option 1)



° Critical limit - Conditions (time & internal temperature) needed to kill the 
pathogens at the CCP 

° Source - scientific information, regulatory guidelines

° Information - Heating food to an internal temperature of minimum 150°F / 
65°C for 1 minute will kill pathogens 

° Limitation - Difficult to measure internal temperature and cooking time during 
frying

Example: Critical limit of fried fish cake (Option 2)



° Critical limit – the minimum conditions needed to ensure that the necessary 
internal temperature and time is achieved during frying

° Parameter to be monitored:

• Oil temperature

• Fish patty thickness

• Frying time 

° Easier to monitor the fryer temperature and cooking time

Example: Critical limit of fried fish cake (Option 3)



Other examples of critical limits



Principle 4: Establish monitoring procedures

° To conduct a planned sequence of observations 
or measurements to assess whether a CCP is 
under control and to produce an accurate record 
for future use in verification

° Purpose of monitoring

• Track the operation of the process and 
enable the identification of trends toward a 
critical limit that may trigger process 
adjustments

• Identify when there is a deviation / failure to 
meet critical limit

• Provide written documentation of the process 
control system

Deep fryer with time and temperature control

Lllllllllllllllllllllllllllll



Designing a monitoring system

1. What will be monitored? E.g. time, temp. 
pH

2. How the critical limits and control 
measures will be monitored.? E.g. timer, 
thermometer, pH meter

3. The frequency of monitoring? E.g. 
continuous (deep frying or pasteurization 
temp), every batch (pH), etc..

4. Who will performed the monitoring? E.g. 
QC personnel, equipment operators, etc..



Example : Apple juice

71°C, 6 sec



Most monitoring 
procedures need to be 
RAPID because they 
relate to on-line, “real-
time” processes and 

there will not be time for 
lengthy analytical testing

How to monitor the safety of 
pasteurized milk?

Preferred: monitor heating 
time & temperature

Microbiological test??



° Corrective actions are procedures 
to be followed when a deviation
occur

• Deviation: failure to meet a 
critical limit

Two components

1. To correct and eliminate the 
cause of the deviation and 
restore process control

2. To identify the product that was 
produced during the process 
deviation and determine its 
disposition

Principle 5: Establish corrective actions



IF Deviation THEN corrective action

Product :pasteurize fruit juice

Deviation: Product does not reach 

required internal temperature for the 

required time

Isolate affected product

Reprocess or destroy product

Determine the reason for the deviation 

and make necessary adjustments

Example



Any corrective action 
report should contain:

1. Product identification (e.g. 
product description, amount of 
product on hold)

2. Description of the deviation

3. Corrective action taken including 
final disposition of the affected 
product

4. Name of the individual 
responsible for taking the 
corrective action

5. Result of the evaluation 



Principle 6: Establish verification procedures

° Verification is the activities (other than 
monitoring), that 

• determine the validity of the HACCP 
plan

• determine whether the system is 
operating according to the plan.

° Verification activities are conducted by

• Individuals within a company  (e.g. plant 
manager)

• Third party expert ( e.g. consultant)

• Regulatory agencies customers, 
certification bodies, etc

Several approached to validating the 
HACCP plan

• Incorporation of fundamental scientific 
principles

• Use of scientific data

• Reliance of expert opinion

• Conducting in-plant observation

• Conducting test

Initial validation: It occurs before 
implementation of the plan

Revalidation: it occurs when there are 
significant changes to the plan



Element of verification

° Validation - “am I doing the right thing?”

• focused on collecting and evaluating scientific and technical information

• to determine if the HACCP plan will effectively control the hazards when it is properly 
implemented. 

° Verification – “am I doing what I should be doing”

• Verification of prerequisite program – to ensure the programs are operating as 
planned.

• Verification of CCPs – calibration of monitoring devices, review calibration records, 
targeted sampling & testing, CCP record review (monitoring & corrective action records)

• Verification of the HACCP plan – ensure that the implementation of HACCP plan 
complies with the written HACCP plan, include on-site audit & review)

° Review – “Is the HACCP plan up to date?”



Example: Verification of CCP



Circumstances that would initiate a review / revalidation.
1. Changes in raw materials or product formulation

2. Introduction of new product

3. Change in raw materials supplier

4. Change in processing system

5. Change in layout or environment

6. Modification to process equipment or new equipment

7. Failures in system e.g. corrective action or product recall

8. Any report from the market place that indicates a health or spoilage risk associated with 
the product – consumer complain

9. Emergence of a new foodborne pathogen (such as bacteria that can cause illness) with 
public

10. Changes in legislations



Key points 
° The HACCP plan must be validated prior to 

implementation

° There must be evidence that the HACCP plan 
is capable of producing safe food (validation)

° Auditing should be used to provide evidence of 
compliance with the HACCP plan (verification)

° There must be evidence that the HACCP 
system is working in practice (verification)

° The HACCP system must be reviewed by the 
HACCP team at least annually

° Records of validation, verification and review 
activities must be maintained.



Records needed

° Hazard analysis / HACCP plan and 
supporting documentation  used in 
the developing plan

° Records of CCP monitoring

° Records of corrective actions

° Records of verification activities

Principle 7: Establish record keeping and 
documentation procedures



All HACCP monitoring records shall contain

° Form title

° Company name and location

° Time and date

° Product identification

° Actual observation or measurement

° Critical limits

° Operator’s signature or initials

° Date of review



ABC Shrimp has chosen to 

use a continuous recording 

thermometer as one of their 

monitoring instruments and 

hourly checked of both time 

and temperature. 

Both the continuous 

temperature charts and the 

Shrimp Cooker Log where 

the results of the hourly 

measurement are recorded 

should be identified in the 

HACCP plan. 



Example of 
Hazard 
analysis

APPLE JUICE

https://www.fda.gov/re

gulatory-

information/search-

fda-guidance-

documents/guidance-

industry-juice-hazard-

analysis-critical-

control-point-hazards-

and-controls-

guidance-first

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-juice-hazard-analysis-critical-control-point-hazards-and-controls-guidance-first


Hazard analysis summary table for Apple Juice



Hazard analysis summary table for Apple Juice



Hazard analysis summary table for Apple Juice



Hazard analysis summary table for Apple Juice



Example of 
HACCP plan

APPLE JUICE

https://www.fda.gov/reg

ulatory-

information/search-fda-

guidance-

documents/guidance-

industry-juice-hazard-

analysis-critical-control-

point-hazards-and-

controls-guidance-first

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-juice-hazard-analysis-critical-control-point-hazards-and-controls-guidance-first


HACCP plan for Apple juice



HACCP plan for Apple juice



HACCP plan for Apple juice



For this example, it is assumed that the pasteurization process is 

performed using a continuous (non-batch) system with a positive 

displacement (constant flow) timing pump. 
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