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Module 03 - lecture 01

Good Manufacturing / Hygienic
Practice

o @

This lecture will highlight some aspects of Good
Manufacturing Practices, which are prerequisites for the
establishment and implementation of a HACCP plan.

The basic document is the Codex text General Principles
of Food Hygiene.

As it is impossible to deal with all aspects of Good
Manufacturing Practice in a single lecture, a visit to a food
production or service establishment is highly
recommended. ‘

Although the term "GMP" is often used to describe “Good
Hygienic Practices”, GMP also deals with other practices
that have a bearing on a product's safety and suitability.
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Good Manufacturing Practices
(GMP)

That combination of manufacturing
and quality control procedures
aimed at ensuring that products are
consistently manufactured to their
specifications

IFST (UK)

GMP 2

Many codes of GMP include hygiene-related rules for
manufacturing a certain type of product, known as codes of
Good Hygienic Practices. They may contain specifications
related to the safety of food, such as recommended or
prescribed time/temperature relationships of pasteurization,
sterilization etc.

GMP codes are often branch-specific: for example, for the
production of chocolate bars, milk powder, chilled food.
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Good Hygienic Practices
(GHP)

All practices regarding
the conditions and measures
necessary to ensure
the safety and suitability of food
at all stages of the food chain

( Based on the Codex definition of Food Hygiene )
owes @)

This definition is based on the Codex definition for food
hygiene (General Principles of Food Hygiene) and
includes the words '"safety" and 'suitability." These
concepts will be discussed in more detail.

The expression “all stages of the food chain” is important.
GHP must be applied from “farm to fork”, “from stable to
table”, “from plough to plate” to be effective.
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Codex General Principles of
Food Hygiene (1)

Identify the essential principles
of food hygiene applicable
throughout the food chain,

to achieve the goal of ensuring

that food is safe and suitable for

human consumption

GMP4 @ | +]

The Codex General Principles of Food Hygiene spells
out the principles which are essential for food safety and
suitability.

Clearly, many things are done in the manufacturing or
preparation of food which will not be found in any code.
Codes can be viewed as a listing of minimum requirements
which food operators have to apply to achieve defined
goals and to assure fair trade.
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Food safety

Assurance that food will not
cause harm to the consumer
when it is prepared
and /or eaten
according to its intended use

Codex 1997
owes &

This definition acknowledges that the consumer has a role
to play in assuring the food safety. The word "harm" refers
to foodborne diseases caused by microorganisms or
adverse effects caused by chemicals; it also includes injury
caused by bones, stones and other objects in the food.
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Food suitability

Assurance that food is acceptable
for human consumption

according to its intended use

Codex 1997

@r

A food is suitable for consumption if people can eat it
without having an adverse reaction. Eating a spoiled food
does not always result in food poisoning. Some people
regard certain spoiled foods -- e.g cheeses, hung birds,
fermented fishes -- as a delicacy, and consider them to be
suitable for consumption.

The introduction of the term “suitability for consumption”
has widened the use of the word “hygiene."
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Contaminant

Any biological or chemical agent,
foreign matter, or substances
not intentionally added to food

which may compromise
food safety or suitability

Codex 1997
GMP 7 @

Codes often use the word "contamination." A contaminant
is an agent, foreign matter or substance not intentionally
added to food. Thus, starters used in fermentation are not
contaminants. A holding stick added to a piece of ice-
cream is not a contaminant; a wood splinter accidentally
fallen into a piece of ice cream is.
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Contamination

The introduction
or occurrence
of a contaminant in
a food or

food environment

GMP 2R @

‘ "Contamination" refers to the presence of an agent in a
| food or food environment, and to the act of introducing a
contaminant to a food or food environment.

Good Hygienic Practices prevent the introduction of
contaminants. Codes should describe where or when
contaminations can occur, and how they can be prevented
| or controlled.

Good Hygienic Practices should also ensure the
elimination, or reduction to acceptable levels, of
contaminants in the raw materials, intermediate foods or
line and line environments. Often, such points will be
singled out and incorporated in HACCP plans, as will be
later discussed.
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GuP

Cleaning

The removal of
soil, food residue, dirt, grease

or other objectionable matter

Codex 1997
, @

Cleaning is a very important aspect of GHP. Soil, food
residues, dirt, dust, waste, used packaging material etc.
may harbour microorganisms and, left uncontrolled, the
conditions in the food environment may allow unacceptable
growth. :

Grease, lubricants, insects, loose objects and other
objectionable matter must be kept out of the food to
prevent it from becoming unsuitable for consumption.

There are many cleaning methods; all involve the removal
of unacceptable matter.
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Disinfection

The reduction,
by means of |
chemical agents and/or physical methods,
of the number of microorganisms
in the environment,
to a level that does not compromise
food safety or suitability

omP 10 @ K3

Once a surface has been cleaned it may be disinfected,
using chemical disinfectants, heat or other physical means
such as ultra-violet radiation.

Since some microorganisms remain even after disinfection,
this definition uses the words "reduction to a level that is
acceptable", the level at which neither food safety nor
suitability is compromised.

10
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Codex General Principles of
Food Hygiene (2)

> Provides a baseline structure for other,
more specific, codes applicable
to particular sectors

» Such specific codes should be read in
conjunction with this document and
its appendix on HACCP and Guidelines for
its application

GMP 11 @ | =}

The Codex document is very general. The hygienic
provisions described apply from farm to fork. Many details
are specific to the food industry but the wording is general
so they can also be applied to catering establishments,
institutional kitchens etc.

In an attempt to make the text more meaningful, branch
specific codes have been developed. These codes are still
limited to general statements; the reason for this is that
regulations or codes should not be prescriptive, and Codex
serves as an example to national governments on
preparing simple, clear and uncomplicated, non-
prescriptive rules and regulations.

The specific details, particularly those referring to the
safety aspects of the production or preparation of food,
must be prescribed in the HACCP plan.

1
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Areas examined under GHP

. Primary production

. Establishment: design and facilities

. Control of operation

. Establishment: maintenance and sanitation

. Establishment: personal hygiene

. Transportation

. Product information and consumer awareness
. Training

GMP 12 @
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The Codex document discusses the areas listed above.
These are discussed in more detail in the following slides.

12
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Primary production

Hygienic practices should reduce
the likelihood of introducing hazards
that may be difficult or impossible
to control at later stages
of the food chain

Examples: pesticides, antibiotics, mycotoxins,
microorganisms in foods eaten raw or fresh

GMP 13 @

Precautions to prevent contamination should begin at the
farm, the pond, the sea or wherever the food is produced
or gathered.

Man-made chemicals are used to increase production
yield, to keep the animals or the crop healthy, or to improve
their quality. The residue levels depend on the choice of
chemicals, how they are used, and on the length of time
between the application of the chemical and harvesting,
collecting, milking, slaughtering etc.

The environment in which the food is produced is often
crucial. Shellfish grown in polluted estuaries may contain
harmful microorganisms, which may not be removed during
subsequent treatments, resulting in a potential hazard
when eaten raw. Organic fertilizers used on crops for
human consumption may be a source of microbiological
hazards such as Salmonella and E. coli O157;HT7.

13
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Establishment : design (1)

Premises, equipment, surfaces and facilities
should be located,
designed and constructed to ensure:

+ mimimum contamination
« proper maintenance, cleaning, disinfection

+ protection against pests

GMP 14 @ 3

Clearly, establishments should be designed to prevent
contamination of the final product. The same is true for
equipment, surfaces coming in contact with food etc.

Since pests are important sources of microbiological
contamination, pest control must be taken into account in
the design and layout of the factory and other premises.

Establishments should be properly maintained, and design,
construction and layout should allow easy cleaning.

14
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Establishment: design (2)

Evaluation of the premises takes
into account:

> Location

> Equipment

> Facilities : water
air
lighting
storage

GMP 18

@& x

Establishments should not be located in environmentally
polluted areas, areas subject to flooding, prone to

infestations, or where wastes cannot be
effectively.

removed

Water should be of potable quality, personnel facilities and
toilets should ensure adequate hygiene levels, and have

adequate drainage and waste disposal.

Temperature control should be adequate. Air quality and
ventilation should control humidity and prevent product

contamination.

15
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Examples of hygienic
equipment design

kjeeooda[\t
e L

GMP 18 @ K3

This slide shows two examples of good and bad hygienic
design of equipment.

They demonstrate that hygienic design does not need to be
ingenious; it has to do with hazard anticipation. The design
should allow easy access and minimize the build-up of
hard-to-remove residues.

16




HACCP training course; module 03 - lecture 01

Inaccessibility of equipment

Hygiene risk Correct

condensate
sate

GMP 17 @

It is not uncommon that tanks have been installed in an
incorrect manner.

1) Unsatisfactory location of pump and motor resulting in
restricted access to pump face-plate for cleaning and
maintenance.

2) Insufficient ground clearance to allow easy cleaning
under pump and motor base plate.

3) Siting of the pump motor and its electrical terminal
housing may result in a hazard from contamination with
spillage of product, water or condensation running down
the tank wall.

Better solutions exist such as shown here. Sufficient
clearance and accessibility are the key to efficient and
effective cleaning.

17
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GMP 1

¢ & o o

Establishment : practice

“Good housekeeping” applies to the surroundings
and the roof of the establishment

Pest control starts at the boundaries of the
premises

Water management deals with incoming and used
water

Windows are closed or screened

Internal surfaces are smooth and easy to clean
Floors have rounded corners

Ceilings and ducts are accessible for cleaning

@

This overhead and the next one mention a few practical
aspects of hygiene of establishments.

18

Many more Good Hygienic Practices could be mentioned
here, but time does not allow us to go into more detail.
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Establishment : practice ( cont. )

Dry zones are designed to remain dry
Drains can be cleaned

Cable trays carry cables, not dirt or dust
Insectocuters are effective

Only potable water is in contact with food

Air handling systems deliver the required air
quality (and not contaminants)

+ Doors are closed when not used

* ¢ ¢ ¢ ¢ o

GMP 13

19
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GMP 20

Control of operation

+ Control of food hazards through HACCP
+ Hygiene control: Time & temperature
Humidity
(Cross) contamination

Microbiological specifications

*

Incoming materials (incl. packaging materials)
+ Water, air, steam |
Management, documentation, recall procedures

*

@ o

No operation can be considered to be under control if there
is not a proper management system and if operations are
not documented and recorded.

20
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GMP 21

Control : practice

> Keep potentially contaminated materials separated
from uncontaminated ones

» Assure effectiveness of treatments

> Assure effectiveness of cleaning

> Assure reliability of measurements, tests and
recording

> Perform hazard analysis when changes occur

> Assure updating of HACCP plan

These are a few practical suggestions.

21
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Establishment :
maintenance & sanitation

Objective
to control possible sources of food contamination
through:

+ Maintenance and cleaning
Pest control systems

*

+ Waste management

+ Monitoring

oMP 22 @

This overhead shows the objective of maintenance and
sanitation and the subjects covered in this section.

Some details are given in the next slides.

22
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Maintenance

Establishments and equipment
should be kept in condition to:

+ facilitate sanitation procedures

+ function as intended, particularly at Critical
Control Points (CCPs)

+ prevent contamination of food e.g. metal
shards, flaking plaster, debris, chemicals,
pests, dust etc.

GMP 23 @ n

In practice, a very important aspect of maintenance is to
assure the continued effectiveness of the operations. A
pasteurizer may create hazards rather than prevent them if
improperly maintained. Leaking valves may lead to product
contamination etc.

Preventive maintenance is thus an important aspect of
Good Manufacturing Practices.

23
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Cleaning

Cleaning procedures involve:

+ removing gross debris from surfaces
+ applying a detergent solution

+ rinsing with water

+ disinfection where necessary

+ dry cleaning

GuP 24 @ n

Cleaning has already been discussed. Industrial
experience has shown that in many situations dry cleaning
is preferable to wet cleaning. As long as no water is
available, microorganisms do not multiply. Dust itself is not
a hazard if it does not carry pathogenic microorganisms. In
many instances, vacuum cleaning is a much more hygienic
operation than the use of water.

Cleaning is a prerequisite for proper disinfection.

24
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Pest control

Good hygienic practices should:

prevent pests from entering the premises

*

*

protect food from pests

eradicate infestations immediately

*

*

include regular inspections

GMP 25 @

Pests are all animals that may carry contaminants into a
factory environment, line environment or food, e.g. dogs,
cats, birds, lizards, rats, mice and insects.

Pest control involves activities such as barrier design and
maintenance, prevention of infestation and eradication
programmes.

Regular inspections of production areas, warehouses,
waste disposal sites etc. are necessary.

25
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Establishment : personal hygiene

To prevent food
from being contaminated by the people
who come in contact with it,
personnel must receive clear instruction
on the following:

> Health status

> lliness and injuries
> Personal cleanliness
> Personal behaviour

GMP 26 @

Personal hygiene is also an important aspect of GMP.

Personnel should be instructed on when to wash their
hands, and should be taught to avoid unhygienic behaviour
such as smoking, spitting, chewing and sneezing or
coughing over unprotected food. Jewelry should not be
worn if it could drop into the food.

Medical examination of a food handler should be carried
out only if it is clinically or epidemiologically indicated.
However, any person who may be suffering from a disease
or iliness, or visibly infected skin lesions (boils, cuts etc.)
should not be allowed to enter any food handling area.

26
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Transportation

Measures should be taken to :

> protect food from : i) contamination sources

ii) damage likely to render
the food unsuitable for
consumption

> provide an environment which controls the

growth of pathogenic or spoilage microorganisms
and the production of toxins in food

GMP 27 @

This slide outlines the requirements for hygienic transport.
In addition, where appropriate, particularly in bulk transport,

containers and conveyances should be designated and
marked for food use only.

27
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Product information and
consumer awareness

> Lot identification
> Product information
> Labelling

» Consumer education

@ o

Products should bear appropriate information to ensure
that adequate and accessible information is available to
enable the next person in the food chain to handle, store,
process, prepare and display the product safely and
correctly, and that the lot or batch can easily be identified
and recalled if necessary. ,

The label is an important source of information to the
consumer. However, to allow him to make the appropriate
choices and to make or keep his food safe, the consumer
should get more information than is normally found on the
label.

28
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Consumer information

Consumers should know enough about food
hygiene to be able to :

+ understand the importance of product
information

+ make informed choices appropriate
to the individual

+ prevent contamination and growth or survival of
foodborne pathogens by storing, preparing and
using it correctly

o 33

Insufficient product information, and/or inadequate
knowledge of general food hygiene can lead to products
being mishandled at later stages in the food chain. Such
mishandling can result in illness, or in a product becoming
unsuitable for consumption, even where adequate hygiene
control measures have been taken earlier in the food chain.

29
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GMP 30

Training

» Awareness and responsibilities
> Training programmes
> Instruction and supervision

> Refresher training

@&

Training is fundamental to any food hygiene system, and
should extend to all people involved in food related

activities.

30
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Key messages

> Good Manufacturing Practices are the basis of the
production and preparation of safe food

> Good Hygienic Practices deal with safety and suitability
requirements to be followed world-wide

> Each food operation should adapt existing codes to their
specific set of conditions

> They should also decide which practices are critical for
the safety of a product and thus have to be included in
the HACCP plan

oMP 3t @ Q0

In conclusion, here are a few key reminders related to
Good Hygienic Practices.

31
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Module 03 - lecture 02

HACCP system

and its application

wasae @

This lecture discusses the HACCP system and its application as
presented by Codex Alimentarius.
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Codex HACCP system and
guidelines for its application

> HACCP can ( should ) be applied from the primary
producer to the final consumer

> HACCP enhances food safety, makes better use of
resources, enables more timely response to problems

» HACCP can aid official inspection and promote
international trade by increasing confidence in food
safety

> Codex Alimentarius 1995

HASAP 2

The Codex has accepted the HACCP system as the primary tool
to ensure the safety of foods. It recognizes that HACCP can be
applied from the primary producer to the final consumer. It will
become clear, however, that HACCP should be applied from
farm to fork to be effective.

Hazards are only food safety hazards, and only control points
that are critical to assure the safety of a food should be called

Critical Control Points.
Codex recognizes that HACCP is an important tool in the

international trade in food and that it will help official inspectors
to do their job.
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Codex HACCP
principles and guidelines

The “Principles”
set the basis for
the minimum requirements
for the application of HACCP,
The “Guidelines”

provide general guidance

HASAP 3

Codex differentiates between the principles of HACCP and the
guidelines for their application.

The principles should be considered as fundamental
requirements; the guidelines suggest ways to apply these
principles. This allows sufficient flexibility to apply HACCP
principles at all levels of the food chain (from farm to fork), and in
food establishments of various sizes and sophistication.
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Codex HACCP principles

Conduct a hazard analysis
Determine the CCPs

Establish critical limit(s)
Establish a monitoring system
Establish corrective actions
Establish verification procedures
Establish documentation

N OoRd--

( Definitions are given for all important terms )

masar 4 @

This overhead shows the 7 HACCP principles. The Codex
definitions of important terms will be given in the course of this
lecture. The language used in the description of the principles
indicates that the application of the HACCP concept needs a
careful study of the production or preparation of food and that a
number of decisions have to be made.

Monitoring, taking corrective actions, verification and recording
are the real “shop floor” activities which are carried out in
practice in order to achieve food safety.



HACCP training course; module 03 - lecture 02

How to do HACCP (1)

# HACCP study

# HACCP plan

# Training the personnel

¥ Implementation of the plan

# Verifying and improving

The 5 stages in developing and implementing HACCP are:

1. Perform a HACCP study during which the elements of the
HACCP system in line with the 7 principles of HACCP are
established

2. Develop a HACCP plan. This is a document that reflects the
results of the study

3. Train personnel in their functions as determined by the
HACCP plan

4. Implement the HACCP plan i.e. monitoring, taking corrective
actions and verification

5. Verfy the HACCP plan

Source: Report FAO/WHO, 1998



How to do HACCP (2

# Commitment of management
# Training in HACCP

# Resources expertise,
equipment, etc.

HASAP &

Naturally, before attempting to do HACCP, management support
and commitment are needed. In addition to the final costs
necessary for training there may be also additional costs for
acquiring necessary expertise, or equipment and material. It is
important that such resources are available.
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Codex HACCP guidelines

1. Assemble HACCP team

2. Describe product

3. Identify intended use

4. Construct flow diagram

5. Confirm on-site flow diagram

6. List all potential hazards, conduct a hazard
analysis and consider control measures

7 -12. Apply principles 2-7
HASAP7 @

The Codex guidelines describe how a HACCP study could be
performed. These guidelines give a certain universal structure to
a study, which will make it more likely to be accepted by other
parties (food inspectors and trade partners). However, the 7
principles should be applied taking specific conditions of size,
sophistication of the processes and the level of the food safety
management system into account.
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(1) Assemble HACCP team

# Obtain top management commitment
# Appoint a leader and a secretary

# Assure participation of experts in QA,
microbiology, chemistry, food technology

# Assure co-operation of other experts
# Define scope of the study

# Set priorities

HASAP S @ | +}

To perform a HACCP study, a HACCP team has to be
assembled. A leader knowledgeable in HACCP should be
appointed as well as a secretary. Documenting the HACCP
study is a very important aspect of the exercise. Experts in
quality assurance, microbiology, chemistry, food technology etc.
will be needed in complicated food production or preparation
lines. Often, other experts, e.g. on logistics, agricultural practices
etc., may be needed to complete the study. To keep the study
manageable, it is important to define its scope and set priorities.
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(2) Describe product

# Formulation and composition
Raw materials & ingredients
Parameters influencing safety

# Processing
# Packaging
# Distribution

{2 »
masar9 .

One of the first activities of the study team is to describe the
product. Which raw materials and ingredients are used, and who
are the suppliers. Which parameters influence safety (pH, a,,
modified atmosphere packaging, storage temperature and time
etc.)? What are the processing conditions, temperature
treatments etc.? How is the packaging performed, and what are
the characteristics of the packaging material? What are the real
conditions during distribution, warehousing and sales?
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(3) Identify intended use

# Food service establishments

# Caterers

# Hospitals

#% General population

# Specific groups of the population
% Preparation practices

% Exportation

HASAP 10

Next, the intended use of the product has to be defined, because
this may influence the level of safety to be assured, or the risks
which can be taken. If the product is to be sold to hospitals or
groups of the population with high susceptibility to certain
microbes, more safety has to be built in and critical limits need to
be more strict.

The use and preparation practices may also influence the safety
of a product. HACCP is successful only if applied from farm to
fork. For certain products such as hamburgers, the preparation
practices determine the final safety for the consumer. For certain
bacteria, such as Salmonella, contamination of the raw material
(i.e. meat) at the agricultural level cannot be prevented. Thus, if
the processing does not include any killing step, the only CCP
which can render the product safe is the adequate heat
treatment during preparation.

10
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(4) Construct flow diagram

Cover all steps which might have an
influence on the safety of the product

+ Include important data such as time &
temperature

+ Indicate hygiene level of areas and
barriers

HASAP 11

To understand how a product is manufactured, and to have a
disciplined approach in the study, it is important to construct a
flow diagram covering all steps where product safety could be
affected. In order to do this all information which should be
looked at, should be gathered. Temperatures in heat treatments
should be mentioned as well as time; time and temperature
should also be mentioned for holding the product in buffer tanks,
holding vats etc.

In many food production and preparation establishments,
different areas or rooms have different hygiene levels, and
barriers, such as walls or air curtains separate them. For
instance, all Good Manufacturing Practices require a clear
separation between raw materials and prepared foods. For the
same reason, it is important to indicate on the diagram or factory
layout sheet, the personnel movements.

1
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(5) On - site confirmation
of flow diagram

% Check correctness of information

# Check whether important information was
not overlooked

# Check during all periods of operation and
cleaning, but also during idle hours

# Discuss practices with operators

HASAP 12

Up to this point, the study is a paper exercise. Clearly, what has
been put on paper should be confirmed by an on-site inspection.
This should check the correctness of the information and ensure
that nothing crucial was overlooked. It is important to inspect the
site and the practices applied during all hours (night shifts,
weekends etc.) of operation, as well as the idle hours. Inspection
of the cleaning procedures and validation of their efficacy are

very important. Operators often are better informed than Chief.

Engineers or Production Managers about practices and the
problems encountered during the operation, and may have
information about problems that were not considered in the

study.

12
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HASAP 13

(6) List all hazards
associated with each step,
conduct a Hazard Analysis,

consider any measures
to control identified hazards

This activity will be described in detail during the next lecture.

13
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Hazard

A biological, chemical, or physical
agent in, or condition of, food
with the potential

to cause an adverse health effect

Codex alimentarius, 1997

HASAP 14 @ n

The word "hazard” has a particular meaning in the HACCP
concept. It refers to something which is unacceptable because it
may cause harm to the consumer. This "something" can be a
biological, chemical or physical agent in a food. It can also be a
feature or condition of a food. For instance, if a food permits the
growth of an infectious agent (a "pathogen"), and if the food is
not refrigerated properly, such a condition is a hazard.

Examples of hazards are certain microorganisms or their toxins,
carcinogens, pesticides, hormones, antibiotics, heavy metals
and other harmful agents when present in unsafe levels, stones,
bones, glass etc. The notion that not all levels (or sizes) are
unsafe is very important.

14
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Hazard Analysis

The process of collecting and interpreting
information on hazards and conditions
leading to their presence
to decide which are significant
for food safety
and should be addressed
in the HACCP plan

HASAP 15 @ 3

This overhead gives the Codex definition of Hazard Analysis.

15
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Control measures

Actions and activities
that can be used
to prevent or eliminate
a food safety hazard

or reduce it to an acceptable level

HASAP 16

After hazards have been identified, control measures have to be
envisaged. The Codex definition presented here speaks for
itself.

16
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Control

To take all necessary actions
to ensure and maintain compliance with
established criteria established in the HACCP
plan (verb)

The state wherein correct procedures are
being followed and criteria are being met
(noun)

HASAP 17

It is important to understand that the word "control" is used both
as a verb and a noun. As was already explained, it never is used
in the sense of testing or checking. It always refers to having
things under control, or to bringing things under control.

17
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When to perform a Hazard Analysis

# during product development

# during industrialization of new product

# when new hazards emerge

# when new raw materials are used

# when formulation or use is changed

% when equipment is changed

# with new (layout of) production area
etc.

HASAP 18 @

The HACCP system is very dynamic. During a HACCP study,
only the existing situation, or the situation as it is expected to
exist can be taken into account. Every change can introduce a
new hazard: thus, every change has to induce the “hazard
analysis reflex”. It should be understood that once a HACCP
Plan has been established, it needs continuous “maintenance”.
Every new raw material may bring a new hazard. A change in
pH, due to the introduction of a new ingredient may create a new
hazard. Using the line for which the HACCP plan was developed
for the production of another product may introduce hazards.
Hazard analysis has to be performed when epidemiological
evidence becomes available concerning new, emerging,
hazards.

Many differences exist between a pilot plant and the actual
production unit. Potential new hazards have to be analysed
during and directly after industrialization.

This continuous adaptation of the HACCP plan is one reason for
not recommending HACCP certification.

18
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(7) Determine CCPs

Critical Control Points (CCPs)
can be related to :

> Raw materials,

> Locations,

>» Processes,

» Procedures,

> Practices,

> Product formulations etc.

HASAP 18

Hazards are controlled at CCPs. CCPs can be raw materials,
locations, processes, procedures, practices, product
formulations etc. This again will become clear from the
explanations given in the next lecture.

19
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Critical Control Point

A step at which control is essential
to prevent or eliminate
a food safety hazard

or reduce it to an acceptable level

HASAP 20 @

A Critical Control Point is a step at which control can be applied,
and is essential to prevent or eliminate a hazard. In this definition
the word "step" is used, a term which is defined in the next
overhead.

20
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Step

A point, procedure, operation or
stage in the food chain,
including raw materials,
from primary production

to final consumption

HASAP 21 @

This definition makes clear that the Codex recognizes that
HACCP has to be applied from farm to fork. For instance,
veterinary drug residues can be controlled only at the farm.
Salmonellae in meat can presently not be adequately controlled
at farm level, and have to be controlled either by irradiation
and/or by food handlers during preparation.

21
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(8) Establish critical Iimits'
for each CCP

Critical limits can be :

Values of : pH, a,, temperature, time
Maximum residue limits |

| Maximum levels (of contaminants)
Limits in microbiological criteria
Level of cleanliness

Levels of chlorine, overpressure etc.

HASAP 22

To assure that hazards are properly controlled, critical limits
have to be defined. These limits set the levels at which certain
agents become unacceptable. Sometimes critical limits are set
by the operator, sometimes they are fixed by health authorities.

22
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Critical limit

A criterion which separates
acceptability
from

unacceptability

HASAP 23

The correct definition leaves no room for misinterpretation.
Somewhere, there is a level at which things are unacceptable.
The definition is simple, the decision concerning what is
acceptable and unacceptable is usually not simple at all.

23
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(9) Establish a monitoring system
for each CCP

# the method or equipment to be used

# the moment and / or frequency of
checking

# the interpretation of the results and
the actions to be taken

HASAP 24

Clearly, the effectiveness of control measures has to be checked
or, in HACCP terminology, to be monitored. At each CCP, a
monitoring system has to be defined. This includes the method
or equipment to be used, the moment when control has to be
checked (for instance at the start up of production or at the end
of production); often, the frequency of the checking also has to
be defined. The operators in the line should not be allowed to
make their own interpretation of the results. The interpretation
has to be clearly described, as well as the actions to be taken.

24
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Monitor

The act of conducting a planned sequence
of observations or measurements
of control parameters
to assess whether a CCP

is under control

HASAP 25 @

Again the Codex definition leaves no room for misunderstanding.

25
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(10) Establish corrective actions

Corrective actions should ensure
that only safe products

reach the consumer

HASAP 26

Various corrective actions may be necessary. There is still some
ambiguity in the use of the terminology "corrective actions,” but
the final result should be that only safe products reach the
consumer.

26




HACCP training course; module 03 - lecture 02

Corrective actions

Actions to be taken when
the results of monitoring at the CCP

indicate a loss of control

HASAP 27

For completeness; the Codex definition is given in this overhead.

27
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(11) Establish verification
procedures

Verification procedures

are intended to check
the effectiveness

of the HACCP system

HASAP 28

| Obviously, it is necessary to obtain evidence that the HACCP
system is really working. For this purpose, verification
procedures have to be established.

28
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Verification

The application of
methods, procedures, tests
and other evaluations
in addition to monitoring,
to determine compliance with
the HACCP plan

HASAP 29

This overhead shows the Codex definition of verification. This
subject will be discussed in another lecture. ‘

29
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(12) Establish record keeping
and documentation

> Minutes of HACCP study meetings, decisions
made and their reasons

> Records of monitoring
> Records of verification
> Records of deviations and corrective actions

> Records of modifications to the HACCP plan

HAasAP 30

An important difference between GMP requirements and
HACCP is that the HACCP system requires extensive
documentation. Examples are given in this overhead. Usually,
the documentation of GMP and its application is not this
detailed.

30
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HACCP plan

A document prepared in accordance with
the principles of HACCP
to ensure control over hazards
which are significant for food safety

in a segment of the food chain

MASAP 31 @

The term “HACCP plan” has been used several times. The Codex
definition describes what a HACCP plan is. It indicates what
needs to be done, when and where. It is the basis of
documentation which can be shown to food inspectors and
auditors. Normally, a flow sheet with CCPs is attached. It is the
result of a HACCP study, it is specific to a production site and
product, and must be rigorously implemented. Since the HACCP
plan is specific, each change, and its potential impact on safety,
should be studied and the HACCP plan modified when necessary.
The results of a HACCP study are also presented in a condensed
form in a HACCP data sheet. '

31
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HACCP data sheet

Raw Hazards Control CCP Critical | Target | Monitoring | Corrective
Materials Measures | Parameters | Limits | Values| Procedures| Actions

Process Hazards Control CCP Critical | Target | Monitoring | Corrective
step Measures | Parameters | Limits | Values| Procedures | Actions
HASAP 32 @3

This sheet lists all CCPs and their associated hazards, the
control measures, the parameters assuring the control, the
critical limits and target values which need to be monitored, as
well as the monitoring procedures and the corrective actions.
This data sheet gives auditors and inspectors a quick insight
into the decisions made during the HACCP study. The
monitoring data can be used to evaluate the control exercised
over the hazards during a longer period of time. This provides
the evidence that safe products were consistently produced.
Checking the list of deviations and corrective actions taken will
provide evidence that only safe products reached the customer
or consumer.

The Codex data sheet is not used here because it is rather
meant for governmental use, whereas this HACCP data sheet
is a tool for industry.

32
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HACCP study tips

# Use disciplined approach

# Don’t make assumptions

# Challenge beliefs

# Discuss non - hierarchical
# Don’t rush

# Set deadlines for comments
# Keep accurate records

# Teamleader should moderate,
not dominate

HASAP 33

Finally, a few useful tips are given here.

33



Key messages

> The HACCP system consists of 7 Principles

> The Codex terminology should be used to
prevent misunderstanding |

> The Guidelines provide an optional framework for
HACCP studies

> Hazard Analysis should be performed when
significant changes are made

> Records should be kept to demonstrate
correctness of application and implementation

34
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Module 03 - lecture 03

Hazard Analysis
and
Critical Control Point
determination

haancep 1

@ x

This lecture will discuss some of the most difficult aspects
of HACCP.
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Hazard Analysis

The process of collecting and evaluating
information on hazards
and conditions leading to their presence
to decide which are
significant for food safety
and should be addressed
in the HACCP plan
(Codex Alimentarius 1997)

@

haanccp 2

In the context of HACCP, the term Hazard Analysis means
to collect and evaluate information on hazards. We have
already explained that to prevent hazards, the conditions
leading to their presence have to be evaluated. Hazards
can originate from the raw materials, the line and line
environment, and the personnel handling the food, but even
if they enter the final product, this does not mean that their
levels are dangerous. Therefore, hazard analysis is also
the process of deciding whether potential hazards are
significant and if they need to be controlled. Hazards and
control measures are elements which are described in the
HACCP plan, which will be discussed later.
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Requirements of Hazard Analysis

Information needed for hazard analysis:

<the agents that could be present in the
food under study

<the severity of the effects and the
likelihood of their occurrence

<the levels that could cause adverse
health effects

<the conditions that could lead to
unacceptable levels

@0

For instance, hazard analysis determines which agents
could be present in the food under study. Epidemiological
data have linked foods with particular foodborne
pathogens, chemicals or physical hazards, for example:
canned foods and C. botulinum, eggs and Salmonella, milk
and the Mycobacterium bovis responsible for tuberculosis.
These agents may be present in the raw material, but their
levels may not be high enough to cause disease. To decide
whether the presence of an agent in the raw material is a
significant hazard, we have to know the levels at which it
may cause disease. We also have to know which
conditions can cause a pathogen to increase to an
unacceptable level, the severity or magnitude of a health
effect, and the likelihood of its occurrence.
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Areas to consider
in Hazard Analysis

¢ Raw materials and ingredients
< Product formulation

<% Processing conditions

<+ Packaging

< Storage and distribution

¢ Preparation and use

< Target groups

@ o

Potential hazards can be present in raw materials and in
ingredients, or may be introduced or increase during
processing. A product formulation may allow a pathogen to
multiply to unacceptable levels, i.e. to become a significant
hazard. Packaging may prevent a food from
recontamination but may also create conditions favouring
pathogen growth. Storage and distribution of perishable
foods may create hazards; the growth of pathogens
increases significantly at temperatures above 5-10°C.
Foodborne illness sometimes results from improper
preparation and use. Finally, the consumer’s susceptibility
influences the severity and the probability of occurrence of
a foodborne disease. When a food product is targeted at
the very young, the very old or people with certain
diseases, potential hazards often become significant
hazards. For instance, a healthy person normally can
consume low levels of Listeria monocytogenes without
becoming ill; for immuno-suppressed persons, these doses
may be dangerous.
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Hazard determination

Questions to be answered for each potential hazard for each step

Presence of agent Presence of agentin line
in raw material probable ? or environment probable ?
No | + <« NO
l VES — No hazard YES

Unaccept. survival, __Unaccept. contamination
persistence or increase YES at this step probable ?
at this step probable ?

| o

NO | .
Pra—
l YES — No hazard
. YES* |
Reduction, if any, ata NO
further step adequate ? » | HAZARD
* Not a hazard to be controlled at this step * Reduction step becomes thus a CCP @

haancep §

This decision tree can be used to determine hazards during
a HACCP study. If an agent is not present in a raw material
or in the line or line environment, it is not a hazard. If it is in
the environment but cannot contaminate the product, it is
still not a hazard. If it can contaminate the product and
survive, persist or increase, it may become a hazard. This
depends on whether an adequate reduction will take place
later in the process or during preparation of the food prior to
consumption.

These questions have to be asked at each step of the food
chain, and for each agent or potential hazard. This hazard
determination is very important because the results of this
exercise will determine the safety of the final product. All
possible hazards must be considered.
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Hazard Analysis
Assessment of risk

Choice of words

4 possible

< probable

< likely

4 reasonably expected to occur
4 acceptable / unacceptable

@

Evaluating the likelihood of occurrence of the hazard is the
most difficult aspect of Hazard Analysis. For many raw
materials it is possible that Salmonella is present, but is
the presence probable or likely or reasonably expected to
occur? The choice of the words is reflecting an assessment
of the likelihood of occurrence which is one of the elements
of the assessment of risks. Another part is the assessment
of whether the reduction of a hazard is adequate,
acceptable or unacceptable.
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HACCP Decision Tree
Questions for each hazard
and each raw material

Could the raw material contain the hazard at
| VEs dangerous levels? @ .

Q 2. Wil further processing / handling  [Nota CCPJ|
(including correct consumer use)
remove the hazard or reduce it

to a safe level? NO
Not a CCP CCP

haancep 7

Once we have established a list of hazards and the conditions
leading to them, control measures are taken at "Critical Control
Points," which are identified by using decision trees. In this
course, we are using the decision tree proposed by the
International Life Science Institute. Other trees can be found in
other texts, such as the Codex document. The questions in such
trees are helpful because they bring a systematic approach to
the study. Additional questions may be necessary.

The first question deals with raw materials. If the answer to
question 1 is NO, then the raw material is not a Critical Control
Point (no hazards have to be kept under control). If the answer is
YES, the next question must be answered.

If the hazard is eliminated or reduced by a later process step, the
raw material is not a CCP; for instance, if milk is pasteurized or
boiled, the raw material (milk) is not a critical control point. If it is
not heated before consumption, it must be considered to be a
CCP. This means that measures to prevent it from becoming
contaminated are necessary before using it as a raw material.
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HACCP Decision Tree
Questions for each hazard
and each process step (1)

Q 3. Is the formulation / composition of the
intermediate or final product essential to
prevent unacceptable increase of the hazard?

S
Not a CCP

Formulation or
composition is

CCP

This question deals with the formulation or composition of
the product. It is clear that in certain products, pathogen
multiplication is prevented by the pH, in others by the a,
and in others by the "sterility". Fermentation of foods to
make and keep them safe becomes a Critical Control Point
if the fermented food is not heated before consumption.
The composition can be an important aspect of a product's
safety, for instance if a raw ingredient is added to a heat

treated product.
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HACCP Decision Tree
Questions for each hazard
and each process step (2)

Q 4. Is (re)contamination probable?
i ?
= Is increase of the hazard probable”
) : X Go to Q6

Q 5. Will further processing / handling

(including correct consumer use)

?

remove the hazard” No)| }

Not a CCP

Contamination .or recontamination may occur at several
points; control measures are needed to prevent this. If
pathogen levels can increase at a certain step in the food
chain, this has to be controlled at that step. However, if the
hazard is reduced during further processing or preparation,
(re)contamination or increase is of lower concern, i.e. the
step is not a CCP for these hazards.

If the answer to question 4 is NO, then question 6 has to be
answered.

If the answer to question 4 is YES, question 5 asks whether
a later step of the process will render the product safe. If it
will, then this step is not a Critical Control Point. But if the
answer is NO (the hazard will not be removed), then
recontamination and growth have to be prevented at this
step.

Measures to limit recontamination and pathogen growth are
needed at each process stage, but they are often not
critical for product safety.
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HACCP Decision Tree
Questions for each hazard
and each process step (3)

L Q 4. Is (re)contamination probable?

i ?
Is increase of the hazard probable” =

Goto Q5

Is the process step intended to eliminate
or reduce the hazard to safe levels?

Q6.

Not a CCP
@

haancep 10

If an agent is likely to be present, and a treatment is meant
to reduce it to acceptable levels, it is important that the
reduction actually occurs. If the reduction is insufficient, the
product can still be hazardous. Clearly, a point where such
a treatment is applied is a Critical Control Point.

Question 6 refers to a process step which is designed to
keep hazards under control; for example, pasteurization
and sterilization, or any other treatment such as irradiation
meant to kill pathogens.

The time and temperature or the radiation dose, needed to
kill the bacteria should be clearly specified and applied. If
the temperature is not reached or the time is too short, or
the absorbed radiation dose is too low, i.e. the critical limits
are not met, then the safety of the product is not ensured.

10
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Normally, foods produced
under GMP are safe

When foodborne diseases occurred,
this was due to deviations from GMP,
or incidents

that were not detected in time

@

One of the problems in a HACCP study is to distinguish
between a Critical Control Point and a "Normal" Control
Point. Normally, foods produced according to what is called
"Good Manufacturing Practices" (GMP) are safe. If this
were not the case, we would simply not call those
manufacturing practices "good”; furthermore, we would be
ill most of the time. In most cases where foods have been
incriminated in foodborne diseases, deviations from GMP
occurred, or incidents happened, that where not detected in
time. This means that many aspects of food production are
covered by measures and controls which form part of GMP.
HACCP underscores those practices, which are critical in
ensuring a product's safety. It may also play a
complementary role to GMP as during the HACCP study,
some control measures specific to the food and line of

production may additionally be identified.

The

documentation and record keeping concerning a CCP are
more demanding than for a normal control point. Personnel
should be better trained in how to detect deviations from

normality and how to correct the situation promptly.

11
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Questions for each CCP
and Hazard (1)

When is deviation from normality
unacceptable?

(i.e. establishment of Critical Limits )

hsancep 12

Once we have identified the CCPs, we have to establish
the parameters and the critical limits attached to them.
Assuming that under normal conditions, a safe product is
manufactured, the next question is to determine the extent
to which deviations from normality can be allowed before
the product is considered unsafe. We do this by asking for
each CCP and hazard: "At what point does a deviation
become unacceptable?"

We first have to define the normal procedure and identify
the consequences of deviations from it. If a hazard could

emerge, then we have to define when the deviation

becomes unacceptable.

If a chicken is thoroughly heated, Salmonella and
Campylobacter are killed. This means that the temperature
inside a chicken must reach 70°C. Thus, this is the critical
limit. This aspect of the HACCP study will be discussed
further in the following lecture.

12
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Questions for each CCP
and hazard (2)

How can this be identified?
How frequently should it be checked?
How should results be recorded?

( i.e. establishment of monitoring procedures )

@ x

The next question is: How can a deviation be identified?

The internal temperature of chicken can be measured with
a thermometer, or the colour of the meat can be observed.
This is monitoring.

We also must determine the monitoring frequency. For
chicken, monitoring starts only after it has been cooking for
a while. However, in a continuous process such as milk
pasteurization, monitoring is needed from beginning to end.
It can be continuous; if the equipment does not allow this,
the frequency must be sufficient to ensure that everything
is under control.

We have to record the results in a simple and
understandable form. Recording is necessary for inspection
purposes and, if there are complaints, to demonstrate that
everything was under control.

If no monitoring procedure exists to check control over the
hazard at a CCP, such a point should not be called a CCP.

13
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Questions for each CCP
and hazard (3)

What is the appropriate reaction
to deviations?

(i.e. description of corrective actions )

@ x

If an unacceptable deviation occurs, or if the monitoring
procedures indicate that the situation is getting out of
control, we need to know how to react. If the chicken meat

is pink, reheating or continued heating is the corrective

action. If temperature recorders indicate that the
temperature in a pasteurizer is too low, the heating system
should be adjusted. Any product produced while the
system was out of control should be reprocessed or
disposed of in another way.

Corrective actions should be described in the HACCP plan
so that quick and effective action can be taken if
necessary. These actions should deal not only with
bringing the situation under control, but also with
preventing a product produced under abnormal conditions
from reaching the consumer.

14
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haancep 15

Key messages

> Hazard analysis should be done in a
systematic manner, to prevent hazards
from being overlooked

> CCPs may be identified with the help of
decision trees

> Existing lines normally produce safe
products, based on GMP, deviations from
normality have to be prevented

> Hazards associated with changes must be
anticipated and controlled

15
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Module 03 - lecture 04

Monitoring

In this lecture, we will discuss monitoring. To monitor, we
need to set critical limits and determine which methods can
be used to check whether a CCP is under control. If critical
limits are exceeded, corrective actions have to be taken;
these must be described in the HACCP plan. Monitoring is
an essential element of “controlling hazards”. It has to be
carried out by the person (operator) in charge of the control
measure at the CCP. Review of monitoring data is to be
carried out by supervisors as part of verification (o be
discussed later).
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Monitor

The act of conducting a planned sequence of
observations or measurements of control
parameters
to assess whether a CCP

is under control

Monit 2

Monitoring means regular measuring and recording of
values at predetermined intervals. These values are the
parameters used to assure that a situation is under control.
This means that a hazard is reduced to an acceptable level,
that no unacceptable growth occurs and that unacceptable
contamination is prevented.
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Continuous monitoring

N Critical Limit

B T e i L TP S

i i i ke el Upper control level

/\ /\ “ Target level

o 8 @ n e b N e e s e e m e e n 0 e Em f Lower control leve[

time

Monit3 @

Ideally, measurement and testing should be done
continuously. An example is the continuous measurement
and recording of the acidity or pH obtained during
fermentation. Such a recording shows that small
fluctuations always occur. This reflects the normal
treatment variations. In process control terminology, we call
the arithmetic mean of the values the target leve/, and two
or more standard deviations determine the upper and lower
control level. Under optimal conditions, there should be
sufficient distance between the upper (or lower) control
level and the critical limit, to ensure that the critical limit is
not surpassed in normal operational conditions. This figure
shows that for a, or pH in milk pasteurization, the critical
limit should be lower than the lower control level.
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Critical limit

A criterion which separates
acceptability
from

unacceptability

The critical limit should not be exceeded; if it is, the safety
of the product cannot be assured. By definition, the critical
limit separates acceptability from unacceptability in terms of
risks for the consumer wherever possible.

In the future, when Food Safety Objectives (which are not
going to be discussed here) are established, the Critical
Limit should ensure that the products are in compliance
with them.
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Critical limits

Critical limits can be

+ values of pH, a,,

. + limits of residues
temperature, time

« absorbed radiation dose | [imits o% contaminants
+ levels of disinfectant or
antimicrobial agents « limits in microbiological

«+ level of overpressure criteria

+ level of cleanliness

s )

Critical limits can be all kind of parameters. Physical
parameters such as pH, a,, temperature and time are
usually preferred as they can be measured continuously
and “in line”. Critical limits may also be established for other
process parameters such as absorbed radiation dose, level
of disinfectant or antimicrobial agents, over-pressure in
heat exchanger, or over-pressure of air in a clean room.
However, critical limits can also be Maximum Residue
Levels for pesticides or Maximum Levels of chemicals set
by Public Health Authorities and Codex Alimentarius. Also,
limits in microbiological criteria of pathogens or indicators
may be taken as critical limit, although they are often of little
practical use.

The selection of parameters for which critical limits have to
be established requires in-depth understanding of the
technologies used for controlling the hazards and the
processing. For instance, for chlorination of water, it is
important to monitor not only the residual chlorine but also
the contact time, pH and turbidity of the water.
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Questions for each CCP
and hazard (1)

When is deviation from normality
unacceptable?

(i.e. establishment of Critical Limits )

We assume that normally a safe product is manufactured;
thus, we have to establish a point at which deviation from
normality is unacceptable.
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Determination of Critical Limits

Normal
Average temperature
temperature /\
O p AN AL
VAR ARY VA
Critical
Limit
Deviation eviation
unacceptable

Monit 7

Let us take the example of pasteurization of milk. Normally,
the milk is heated at 73°C for 15 seconds. This temperature
treatment assures that levels of pathogens such as
Mycobacterium bovis, Salmonella, Listeria monocytogenes
and Campylobacter are reduced sufficiently to guarantee
that the product is safe. When the temperature drops a few
tenths of a degree, the number of microorganisms will still
be reduced sufficiently; there is a safety margin. But at a
certain point, the deviation becomes too large and safety is
not assured. This unacceptable deviation determines the
critical limit. Milk produced with a temperature lower than
the critical limit should not reach the consumer. This is an
easy example because it deals with thermal treatments of
known bacteria in an easy to control situation. Many other
situations are less easy to control (for instance re-
contamination) and determining a deviation from "normality"
is much more difficult.
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Corrective actions

Actions to be taken when
the results of monitoring at the CCP

indicate a loss of control

e @

When a deviation occurs, corrective actions have to be
taken. In the latest text of Codex Alimentarius, corrective
actions are only those actions which are taken when a CCP
is out of control; thus, when a critical limit is exceeded. In
this course we will use the term "corrective action"” to apply
also to situations where critical limits were not exceeded,
and where the corrective action was used only to make
minor readjustments.
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Deviation

Failure to meet a

critical limit

According to the Codex terminology, deviation means an
unacceptable deviation, or loss of control. To understand
this, the following 3 pictures may be helpful. For the
purposes of this lecture, however, the word deviation will be
used for any situation which is not "normal".
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Process “in control” (1)

N Critical Limit

\/ \/ Target level

time

Monit 10

The value measured here varies in a normal way around
the mean or target level. The process remains in control,
because neither the acidity nor the pH level reaches the
upper control level.

10
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Monit 11

Process “in control” (2)

Critical Limit

=T O N O KT R SRS RS S 2R 63 00 S T XN O D KD T R e B IR 5T I A T AR DM s IR AN

Upper control level

LN\

A
T

T adjustment

time

@

The process is still in control, but an adjustment was
needed because the pH reached too high a level, i.e.
reached the upper control level.

1
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N

Upper control 14

“Loss of control”

Critical Limit

T corrective action

time

@ o

In this case, the pH increased to exceed the critical limit.
The adjustment was not made in time; this led to an

unacceptable deviation

and

corrective action was

necessary. In this case, the corrective action was not only a
readjustment, but the product produced during the time that
control was lost, had to be reprocessed or disposed of to
prevent it from reaching the consumer.

12




HACCP training course; module 03 - lecture 04

Questions for each CCP
and hazard (2)

How can this be identified?
How frequently should it be checked?
How should results be recorded?

(i.e. establishment of monitoring procedures )

Monit 13 @ X3

With a parameter such as temperature or pH, which can be
measured and recorded automatically and continuously,
the questions mentioned in this overhead are easy to
answer. For other situations, for instance recontamination
problems, this may be quite difficult. However, HACCP
requires that decisions have to be made regarding
monitoring methods, frequencies and recording.

13



Monitoring methods
or equipment

> Observation

» Time recorder, stopwatch

» Temperature recorder, thermometer
> Flow meter, pressure gauge

> pH meter, a, meter

» Rapid microbiology tests

Monit 14 @ K3

One of the most frequently used methods for monitoring is
observation. Microbiological methods are often too slow to
be useful. Rapid tests can sometimes be used if no other
means of monitoring are available. In many situations
however, physico-chemical tests are preferred. Monitoring
the correct operation of a pasteurizer is done by recording
the temperature and the product flow. Observation of the
time at a CCP is often important. Pressure gauges, pH
meters etc. can give a quick result, which makes timely
adjustments possible. Clearly such quick adjustments
prevent situations from getting out of control, and are thus
the best monitoring methods.

14
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Questions for each CCP
and hazard (3)

What is the appropriate reaction
to deviations?

(i.e. description of corrective actions )

The last question to be asked for each CCP and each
hazard is what the appropriate reaction to a deviation
should be. This will help to define corrective actions.
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Corrective actions

> should readjust deviations before the
situation is out of control

> should prevent hazardous products
reaching the consumer

> should prevent recurrence of the event

Monit 16

Ideally, corrective actions should readjust deviations before
they become unacceptable. They should ensure that the
product produced during a situation that is out of control
does not reach the consumer, and they should also prevent
reoccurrence of the event. This may mean that the process
has to be redesigned, or that a monitoring frequency
method or a target level has to be changed; in other words,
the HACCP plan should be improved.
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