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CXC 1-1969

Adopted in 1969. Amended in 1999. Revised in 1997, 2003, 2020, 2022*. Editorial

corrections in 2011.

* This edition contains a new Annex IV, Figure 1 and Table 1 which introduce tools to
determine the critical control points in a hazard analysis and critical control point
(HACCP) system.
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INTRODUCTION

People have the right to expect the food that they eat to be safe and suitable for
consumption. Foodborne illness and foodborne injury can be severe or fatal or have
a negative impact on human health over the longer term. Furthermore, outbreaks
of foodborne illness can damage trade and tourism. Food spoilage is wasteful, costly,

threatens food security and can adversely affect trade and consumer confidence.

International food trade and the flow of travellers are increasing, bringing
important social and economic benefits. However, this also makes the spread of
illness around the world easier. Eating habits have undergone major changes in
many countries and new food production, preparation, storage, and distribution
techniques have developed to reflect this. Effective food hygiene practices,
therefore, are vital to avoid the adverse human health and economic consequences
of foodborne illness, foodborne injury, and food spoilage. Everyone, including
primary producers, importers, manufacturers and processors, food warehouse/
logistics operators, food handlers, retailers, and consumers, has a responsibility to
ensure that food is safe and suitable for consumption. Food business operators
(FBOs) should be aware of and understand the hazards associated with the food
they produce, transport, store and sell, and the measures required to control those
hazards relevant to their business, so that food reaching consumers is safe and

suitable for use.

This document outlines the general principles that should be understood and
followed by FBOs at all stages of the food chain and that provide a basis for
competent authorities to oversee food safety and suitability. Taking into account
the stage in the food chain, the nature of the product, the relevant contaminants,
and whether the relevant contaminants adversely affect safety, suitability or both,
these principles will enable food businesses to develop their own food hygiene
practices and necessary food safety control measures, while complying with
requirements set by competent authorities. While it is the FBOs’ responsibility to
provide safe food, for some FBOs this may be as simple as ensuring that the WHO
five keys to safer food' are adequately implemented. The five keys are: “keep clean,
separate raw and cooked, cook thoroughly, keep food at safe temperatures and use

safe water and raw materials”.
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FBOs need to be aware of hazards that may affect their food. FBOs need to
understand the consequences of these hazards for consumer health and should
ensure that they are properly managed. Good hygiene practices (GHPs) are the
foundation of any effective control of hazards associated with their businesses. For
some FBOs effective implementation of GHPs will be sufficient to address food

safety.

The sufficiency of the implemented GHP to address food safety could be
determined through conducting a hazard analysis and determining how to control
identified hazards. However, not all FBOs have the expertise to do this. If the FBO
is not able to conduct a hazard analysis, the FBO may rely on information on
appropriate food safety practices from external sources such as those provided by
competent authorities, academia or other competent bodies (e.g. trade associations
or professional societies) that have been based on the identification of relevant
hazards and controls. For example, requirements in regulations for production of
safe food are based on hazard analysis often conducted by competent authorities.
Similarly, guidance documents from trade associations and other organizations that
describe food safety procedures are based on hazard analyses conducted by
experts about the hazards and controls needed to ensure the safety of specific
types of products. When external generic guidance is used, the FBO should make
sure that the guidance corresponds with the activities of the establishment and

ensure all relevant hazards are controlled.

All GHPs are important but some GHPs have a greater impact on food safety.
Thus, for some GHPs, based on safety concerns with food, greater attention may be
needed to provide safe food. For example, the cleaning of equipment and surfaces
which come into contact with ready-to-eat food should warrant greater attention
than other areas such as the cleaning of walls and ceilings, because if food contact
surfaces are not properly cleaned, this could lead to direct contamination of food.
Greater attention may include a higher frequency of application, of monitoring and

of verification.

In some circumstances, the implementation of GHPs may not be sufficient to ensure
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food safety due to the complexity of the food operation and/or specific hazards
associated with the product or process, technological advances (e.g. extending
shelf-life through modified atmosphere packaging) or end use of the product (e.g.
products destined for a special dietary purpose). In such cases, when there are
significant hazards identified through hazard analysis as not being controlled by
GHPs, they should be addressed in the hazard analysis critical control point
(HACCP) plan.

This document has two parts, Good Hygiene Practices, and Hazard Analysis and
Critical Control Point (HACCP) System and Guidelines for its Application. The
first covers the basis of all food hygiene systems to support the production of safe
and suitable food, and the second deals with HACCP principles that can be applied
throughout the food chain from primary production to final consumption and whose
implementation should be guided by scientific evidence of risks to human health.
Table 1 in Annex I provides a comparison of control measures applied as GHPs and

those applied at critical control points (CCPs) with examples.

OBJECTIVES
The general principles of food hygiene: GHPs and the HACCP system aim to:

e provide principles and guidance on the application of GHPs applicable
throughout the food chain to provide food that is safe and suitable for
consumption;

e provide guidance on the application of HACCP principles;

e clarify the relationship between GHPs and HACCP; and

e provide the basis on which sector and product-specific codes of practice can
be established.

SCOPE

This document provides a framework of general principles for producing safe and
suitable food for consumption by outlining necessary hygiene and food safety
controls to be implemented in production (including primary production),
processing, manufacturing, preparation, packaging, storage, distribution, retail, food
service operation and transport of food, and where appropriate, specific food safety
control measures at certain steps throughout the food chain.

USE

The document is intended for use by FBOs (including primary producers,
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4.1

importers, manufacturers/processors, food warehouse/logistics operators, food
service operators, retailers and traders) and competent authorities, as appropriate.
It provides basic information to meet the needs of food businesses, irrespective of
the nature of product and size of food business, in the context of food trade.
However, it should be noted that it is not possible for the document to provide
specific guidance for all situations and specific types of food businesses and the

nature and extent of food safety risks associated with individual circumstances.

There will be situations where some of the specific recommendations contained in
this document are not applicable. The fundamental question for each FBO in every
case: “what is necessary and appropriate to ensure the safety and suitability of food

for consumption?”

The text indicates where such questions are likely to arise by using the phrases
“where necessary” and “where appropriate”. In deciding whether a measure is
necessary or appropriate, an evaluation of the likelihood and severity of the hazard
towards establishing the potential harmful effects to consumers should be made,
taking into account any relevant knowledge of the operation and hazards, including
available scientific information. This approach allows the measures in this document
to be flexibly and sensibly applied with a regard for the overall objectives of
producing food which is safe and suitable for consumption. In so doing, it takes into
account the wide diversity of food chain operations and practices and varying
degrees of risk to public health involved in producing and handling food.
Roles of competent authorities, food business operators, and consumers
Competent authorities are responsible for deciding how these general principles are
best applied through legislation, regulation or guidance to:
e protect consumers from illness, injury, or death caused by consumption of
food;
e ensure FBOs implement an effective control system so that food is safe and
suitable for consumption;
e maintain confidence in domestically and internationally traded food; and
e provide information that effectively communicates the principles of food
hygiene to FBOs and consumers.
FBOs should apply the hygienic practices and food safety principles set out in this

document to:
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e develop, implement, and verify processes that provide food that is safe and
suitable for its intended use;

e ensure personnel are competent as appropriate to their job activities;

e build a positive food safety culture by demonstrating commitment to
providing safe and suitable food and encouraging appropriate food safety
practices;

e contribute to maintaining confidence in domestically and internationally
traded food; and

e ensure that consumers have clear and easily understood information to
enable them to identify the presence of food allergens, protect their food
from contamination, and prevent the growth/survival of foodborne
pathogens by storing, handling, and preparing food correctly.

Consumers should play their role by following relevant guidance and instructions

for food handling, preparation, and storage and applying appropriate food hygiene

measures.

GENERAL PRINCIPLES

(i) Food safety and suitability should be controlled using a science-based preventive
approach, for example a food hygiene system. GHPs should ensure that food is
produced and handled in an environment that minimizes the presence of
contaminants.

(ii) Properly applied prerequisite programmes, which include GHPs, should provide
the foundation for an effective HACCP system.

(i) Each FBO should be aware of the hazards associated with the raw materials
and other ingredients, the production or preparation process, and the
environment in which the food is produced and/or handled, as appropriate to
the food business.

(ivy Depending on the nature of the food, food process, and the potential for adverse
health effects, to control hazards it may be sufficient to apply GHPs, including,
as appropriate, some that require more attention than others, as they have a
greater impact on food safety. When the application of GHPs alone is not
sufficient, a combination of GHPs and additional control measures at CCPs
should be applied.

(v) Control measures that are essential to achieve an acceptable level of food safety,
should be scientifically validated 2

(vi) The application of control measures should be subject to monitoring, corrective



WEADPTNZNOWBIE L 72D 2 AL TwD 2 & Z2RAET %o

RECTHY ZEmERMET LI T5aIy PX Y MERTIE, 2LT, #
e B EBE AR T L2 2108 - T BB ERZe b T %,
EIN B X OERERICHG I E N5 i OFEME 2T 5 2 L ICHIKT 5.
HEED, EMT VNV Y OFEZFFETE, Az, oF52 L8, o, &
m A IE L SRE BB XRS5 2 L2 X ) i HRIRIE RO B R &
BiClenTEH L), UIET, HHICHMTEILMMe AT 52 &2 RIET
%o

HEZE, ol S X ORE D720 OB 5 f88 RIRRITHE W, EY)7%
EamEEFREZEH T2 LI oT, HODKEZRIZITRETH S,

5. —fz/EAl

Bmoget L@y, BRICESSFHnT 7u—5 Bl BRfEEY AT
L) EHWTI Y ba— V3 XREXTHD, GHP IZEMATE LW E OAFAE % I/
TELBRBECHEESIN, MOFEDbNLIEERETRETDH 5,

HYNZE M Sz GHP # &4t 7 a7 5 4 (PRP) &, #hEr97% HACCP
VAT LADOIRBERRMETRETH S,

FEMFEFT. BRFESCT, RINTOEMES X 2ok, ALk
TATTHFTAR, ARAEEB X 2RI b S REICHEES AN — N
Rk T NETH b,

MOV, AMOEE TEB X ORBEANOGERZEOWHEMEIIG LT, N —
Feary ba—V357:0120F, LEIID L TEMBENDBENKE VD12
INDVEBXETLIL02EDTC, GHP 2 @M T A2 L THOLRBEEDLD 5,
GHP O @M 72 TRIA T4 7% & X121k, GHP BX U CCP 2B 5B T
BOMEEZHHITRETH S,

RSN DEMBEEL NV EERT 5 DICLHEOERTEIZ, AT Y
HEENBERETH D,

EAFEOBETIE. BMOUEB LOFHEOBBIIL LT, E=5) v 7, B
. WAL L OCEILON R E LR BRNETH D,



5.1

10

actions, verification, and documentation, as appropriate to the nature of the food
product and the size of the food business.

i) Food hygiene systems should be reviewed to determine if modifications are
needed. This should be done periodically and whenever there is a significant
change that could impact the potential hazards and/or the control measures (e.g.
new process, new Iingredient, new product, new equipment, new scientific
knowledge) associated with the food business.

§ii) Appropriate communication about the food and food process should be
maintained among all relevant parties to ensure food safety and suitability
across the entire food chain.

Management commitment to food safety

Fundamental to the successful functioning of any food hygiene system is the

establishment and maintenance of a positive food safety culture acknowledging the

importance of human behaviour in providing safe and suitable food. The following
elements are important in cultivating a positive food safety culture:
e commitment of the management and all personnel to the production and
handling of safe food;
e Jeadership to set the right direction and to engage all personnel in food
safety practices;
e awareness of the importance of food hygiene by all personnel in the food
business;
e open and clear communication among all personnel in the food business,
including communication of deviations and expectations; and
e the availability of sufficient resources to ensure the effective functioning of
the food hygiene system.

Management should ensure the effectiveness of the food hygiene systems in place

by:

e ensuring that roles, responsibilities, and authorities are clearly communicated
in the food business;

e maintaining the integrity of the food hygiene system when changes are
planned and implemented;

e verifying that controls are carried out and working and that documentation
is up to date;

e ensuring that the appropriate training and supervision are in place for

personnel;
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e ensuring compliance with relevant regulatory requirements; and
e encouraging continual improvement, where appropriate, taking into account
developments in science, technology and best practice.
DEFINITIONS
For the purposes of this document the following definitions apply:
Acceptable level: A level of hazard in a food at or below which the food is
considered to be safe according to its intended use.
Allergen cross-contact: The unintentional incorporation of an allergenic food, or
ingredient, into another food that is not intended to contain that allergenic food or
ingredient.
Cleaning: The removal of soil, food residues, dirt, grease, or other objectionable
matter.
Competent authority: The government authority or official body authorized by the
government that is responsible for the setting of regulatory food safety
requirements and/or for the organization of official controls including enforcement.
Contaminant: Any biological, chemical or physical agent, foreign matter or other
substances not intentionally added to food that may compromise food safety or
suitability.
Contamination: The introduction or occurrence of a contaminant in the food or
food environment.
Control:
e when used as a noun: the state wherein correct procedures are being
followed and any established criteria are being met; and
e when used as a verb: to take all necessary actions to ensure and maintain
compliance with established criteria and procedures.
Control measure: Any action or activity that can be used to prevent or eliminate a
hazard or reduce it to an acceptable level.
Corrective action: Any action taken when a deviation occurs in order to re-
establish control, segregate and determine the disposition of the affected product if
any and prevent or minimize reoccurrence of the deviation.
Critical control point (CCP): A step at which a control measure or control
measures, essential to control a significant hazard, is/are applied in a HACCP
system.
Critical limit: A criterion, observable or measurable, relating to a control measure

at a CCP which separates acceptability from unacceptability of the food.
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Deviation: Failure to meet a critical limit or to follow a GHP procedure.
Disinfection: Reduction by means of biological or chemical agents and/or physical
methods in the number of viable microorganisms on surfaces, in water or air to a
level that does not compromise food safety and/or suitability.

Flow diagram: A systematic representation of the sequence of steps used in the
production or manufacture of food.

Food business operator (FBO) : The entity responsible for operating a business at
any step in the food chain.

Food handler: Any person who directly handles packaged or unpackaged food,
equipment and utensils used for food, or surfaces that come into contact with food
and that is expected, therefore, to comply with food hygiene requirements.

Food hygiene: All conditions and measures necessary to ensure the safety and
suitability of food at all stages of the food chain.

Food hygiene system: Prerequisite programmes, supplemented with control
measures at CCPs, as appropriate, that when taken as a whole, ensure that food is
safe and suitable for its intended use.

Food safety: Assurance that food will not cause adverse health effects to the
consumer when it is prepared and/or eaten according to its intended use.

Food suitability: Assurance that food is acceptable for human consumption
according to its intended use.

Good hygiene practices (GHPs) : Fundamental measures and conditions applied at
any step within the food chain to provide safe and suitable food.

HACCP plan: Documentation or set of documents, prepared in accordance with the
principles of HACCP to ensure control of significant hazards in the food business.
HACCP system: The development of a HACCP plan and the implementation of the
procedures in accordance with that plan.

Hazard: A biological, chemical or physical agent in food with the potential to cause
an adverse health effect.

Hazard analysis: The process of collecting and evaluating information on hazards
identified in raw materials and other ingredients, the environment, in the process
or in the food, and conditions leading to their presence to decide whether or not
these are significant hazards.

Monitor: The act of conducting a planned sequence of observations or
measurements of control parameters to assess whether a control measure is under

control.
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Primary production: Those steps in the food chain up to and including storage and,
where appropriate, transport of outputs of farming. This would include growing
crops, raising fish and animals, and the harvesting of plants, animals or animal
products from a farm or their natural habitat.

Prerequisite programme: Programmes including good hygiene practices, good
agricultural practices and good manufacturing practices, as well as other practices
and procedures such as training and traceability, that establish the basic
environmental and operating conditions that set the foundation for implementation
of a HACCP system.

Significant hazard: A hazard identified by a hazard analysis, as reasonably likely to
occur at an unacceptable level in the absence of control, and for which control is
essential given the intended use of the food.

Step: A point, procedure, operation or stage in the food chain, including raw
materials, from primary production to final consumption.

Validation of control measures: Obtaining evidence that a control measure or
combination of control measures, if properly implemented, is capable of controlling
the hazard to a specified outcome.

Verification: The application of methods, procedures, tests and other evaluations, in
addition to monitoring, to determine whether a control measure is or has been

operating as intended.
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INTRODUCTION AND CONTROL OF FOOD HAZARDS

The development, implementation, and maintenance of GHPs provide the conditions
and activities that are necessary to support the production of safe and suitable food
at all stages of the food chain from primary production through to handling of the

final product. Applied generally, they assist in controlling hazards in food products.

Knowledge of the food and its production process is essential for the effective
implementation of GHPs. This section provides guidance for effective
implementation of GHPs, including appropriate location, layout, design, construction
and maintenance of premises and facilities, and should be applied in conjunction

with sector and product-specific codes.

GHPs manage many sources of food hazards which could contaminate food
products, e.g. persons who handle food at harvest, during manufacturing, and
during preparation; raw materials and other ingredients purchased from suppliers;

cleaning and maintaining the work environment; storage and display.

As previously noted, all FBOs should be aware of and understand hazards
associated with their businesses, and the control measures required to manage
these hazards, as appropriate. FBOs should consider (using external resources as
needed) whether the application of GHPs alone is sufficient to manage some or all
of the hazards associated with the operation through control of their sources, such

as:

e control of water quality - minimizes the presence of many potential hazards
(e.g. biological, chemical, physical) ;

e control of faecal contamination - minimizes the potential for contamination
with many foodborne pathogens such as Salmonella, Campylobacter,
Yersinia, pathogenic strains of F. colz;

e control of food handler practices and hygiene-prevents many potential
communicable diseases that could be foodborne; and

e control of food contact surfaces by cleaning-removes bacterial contaminants,

including foodborne pathogens, and allergens.
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After consideration of the conditions and activities in the business, it may be deter-
mined that GHPs alone may be sufficient to manage the hazards. However, it may
also be determined that it is necessary to place greater attention on some GHPs
that are particularly important for food safety (e.g. increased stringency of
cleaning of a mincer for producing minced meat for raw or lightly cooked
consumption compared to equipment used for producing meat to be cooked prior
to consumption; increased monitoring and/or verification of disinfection of food
contact surfaces).

Hazards that occur or are present at levels such that GHP procedures are not
sufficient to provide safe food, should be managed by an appropriate combination of
control measures that are capable of preventing occurrence of hazards or
eliminating or reducing them to an acceptable level. The control measures can be
identified in one or more steps throughout the production process. Where
significant hazards are identified that need to be controlled after the
implementation of GHPs, it will be necessary to develop and implement a HACCP
system (see Hazard Analysis and Critical Control Point [HACCP] System and
Guidelines for its Application).

PRIMARY PRODUCTION

OBJECTIVES:

Primary production should be managed in a way that ensures that food is safe

and suitable for its intended use. Where necessary, this will include:

* an assessment of the suitability of water used where it may pose a hazard, for
example, crop irrigation, rinsing activities, etc.;

* avoiding the use of areas where the environment poses a threat to the safety
of food (e.g. contaminated sites) ;

* controlling contaminants, pests and diseases of animals and plants, to the
extent practicable, to minimize the threat to food safety (e.g. appropriate use
of pesticides and veterinary drugs) ; and

* adopting practices and measures to ensure food is produced under
appropriately hygienic conditions (e.g. cleaning and maintaining harvest
equipment, rinsing, hygienic milking practices).

RATIONALE:

To reduce the likelthood of introducing a contaminant which may adversely

affect the safety of food, or its suitability for consumption, at all stages of the food

chain.
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8.1

8.2
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The types of activities involved in primary production may make eliminating or re-
ducing some hazards difficult. However, by applying prerequisite programmes such
as good agricultural practices (GAPs) and/or GHPs, steps can be taken to mini-
mize the occurrence and levels of hazards in the food chain, e.g. at milking for dairy
production, steps taken in the hygienic production of eggs, or the controls on
irrigation water used for growing salad crops. Not all provisions apply for all pri-
mary production situations and consideration will need to be given by the FBO on
the appropriateness of the measures to be taken.

Environmental control

Potential sources of contamination from the environment should be identified. In
particular, primary production should not be carried out in areas where the
presence of contaminants would lead to an unacceptable level of such contaminants
in food, e.g. using polluted areas,® locating near facilities emitting toxic or offensive
odours which could taint foodstuffs or near sources of contaminated water such as
discharge of wastewater from industrial production or runoff from agricultural land
with high faecal material or chemical residues, unless there is a measure to reduce
or prevent the contamination of food.

Hygienic production

The potential effects of primary production activities on the safety and suitability
of food should be considered at all times. In particular, this includes identifying any
specific points in such activities where a high probability of contamination may
exist and taking specific measures to minimize and, if possible, eliminate that
probability.

Producers should as far as practicable, implement measures to:

e control contamination from soil, water, feedstuffs, fertilizers (including
natural fertilizers), pesticides, veterinary drugs or any other agent used in
primary production;

e protect food sources from faecal and other contamination (e.g. zoonotic
foodborne agents) ;

e control plant and animal health so that it does not pose a threat to human
health through food consumption, or adversely affect the suitability of the
product (e.g. observe the withdrawal period of veterinary drugs and
pesticides, keeping records where applicable) ; and

e manage waste and store harmful substances appropriately.
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8.3 Handling, storage and transport
Procedures should be in place to:

e sort food to remove material which should not be used for human
consumption;

e dispose of any rejected material in a hygienic manner; and

e protect food from contamination by pests, or by chemical, physical or
microbiological contaminants or other objectionable substances during
handling (e.g. sorting, grading, washing), storage and transport. Care should
be taken to prevent deterioration and spoilage through appropriate measures
which may include controlling temperature, humidity, and/or other controls.

8.4 Cleaning, maintenance and personnel hygiene
Appropriate facilities and procedures should be in place to ensure that:

e cleaning and maintenance are carried out effectively and do not compromise
food safety (e.g. ensuring equipment used in harvest is not a source of
contamination) ; and

e an appropriate degree of personal hygiene is maintained to ensure personnel

are not a source of contamination (e.g. by human faeces).
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9. ESTABLISHMENT - DESIGN OF FACILITIES AND EQUIPMENT

OBJECTIVES:
Depending on the nature of the operations and the associated risks, premises,
equipment, and facilities should be located, designed and constructed to ensure that:
e contamination is minimized;
e design and layout permit appropriate maintenance, cleaning and disinfection
and minimize airborne contamination;
e surfaces and materials, in particular those in contact with food, are non-
toxic for their intended use;
e where appropriate, suitable facilities are available for temperature,
humidity, and other controls;
e there is effective protection against pest access and harbourage; and
e there are sufficient and appropriate washroom facilities for personnel.
RATIONALE:
Attention to good hygienic design and construction, appropriate location, and the
provision of adequate facilities is necessary to enable contaminants to be

effectively controlled.

9.1
9.1.1

Location and structure
Location of establishment

Food establishments should not be located where there is a threat to food safety or
suitability and hazards cannot be controlled by reasonable measures. The location
of an establishment, including temporary/mobile establishments, should not
introduce any hazards from the environment that cannot be controlled. In
particular, unless sufficient safeguards are provided, establishments should
normally be located away from:

e environmentally polluted areas and industrial activities which are reasonably

likely to contaminate food;
e areas subject to flooding;
e areas prone to infestations of pests; and

e areas where waste, either solid or liquid, cannot be removed effectively.

9.1.2 Design and layout of food establishment

18

The design and layout of food establishments should permit adequate maintenance
and cleaning. The layout of premises and the flow of operations, including the
movements of personnel and material within the buildings, should be such that

cross-contamination is minimized or prevented.
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Areas having different levels of hygiene control (e.g. the raw material and finished
product areas) should be separated to minimize cross-contamination through
measures such as physical separation (e.g. walls, partitions) and/or location (e.g.
distance), traffic flow (e.g. one-directional production flow), airflow, or separation in

time, with suitable cleaning and disinfection between uses.

9.1.3 Internal structures and fittings

Structures within food establishments should be soundly built of durable materials,
which are easy to maintain, clean and, where appropriate, easy to disinfect. They
should be constructed of non-toxic and inert materials according to intended use
and normal operating conditions. In particular, the following specific conditions
should be satisfied, where necessary, to protect the safety and suitability of food:

e the surfaces of walls, partitions and floors should be made of impervious
materials that are easy to clean and, where necessary, disinfect;

e walls and partitions should have a smooth surface up to a height appropriate
to the operation;

e floors should be constructed to allow adequate drainage and cleaning;

e ceilings and overhead fixtures (e.g. lighting) should be constructed to be
shatterproof where appropriate, and finished to minimize the build-up of dirt
and condensation and the shedding of particles;

e Iwindows should be easy to clean, be constructed to minimize the build-up of
dirt and, where necessary, be fitted with removable and cleanable insect-
proof screens; and

e doors should have smooth, non-absorbent surfaces, be easy to clean and,
where necessary, disinfect.

Work surfaces that come into direct contact with food should be in sound condition,
durable, and easy to clean, maintain and disinfect. They should be made of smooth,
non-absorbent materials, and inert to the food, to detergents and to disinfectants

under normal operating conditions.

9.1.4 Temporary/Mobile food establishments and vending machines
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Establishments and structures covered here include market stalls, street vending
vehicles, vending machines and temporary premises such as tents and marquees.

Such premises and structures should be located, designed, and constructed to
avoid, as far as reasonably practicable, the contamination of food and the
harbouring of pests. Adequate facilities for toileting and washing hands should be

provided, where appropriate.
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9.2

Facilities

9.2.1 Drainage and waste disposal facilities

Adequate drainage and waste disposal systems and facilities should be provided and
well maintained. They should be designed and constructed so that the likelihood of
contaminating food or the water supply is avoided. For plumbing, steps should be
taken to prevent backflow, cross-connections, and backup of sewer gases. It is
important that drainage does not flow from highly contaminated areas (such as toilets
or raw production areas) to areas where finished food is exposed to the environment.
Waste should be collected, disposed of by trained personnel and, where appropriate,
disposal records maintained. The waste disposal site should be located away from
the food establishment to prevent pest infestation. Containers for waste, by-
products and inedible or hazardous substances should be specifically identifiable,
suitably constructed and, where appropriate, made of impervious material.

Containers used to hold hazardous substances prior to disposal should be identified
and, where appropriate, be lockable to prevent intentional or accidental

contamination of food.

9.2.2 Cleaning facilities

Adequate, suitably designated facilities should be provided for cleaning utensils and
equipment. Such facilities should have an adequate supply of hot and/or cold water,
where required. A separate cleaning area should be provided for tools and
equipment from highly contaminated areas like toilets, drainage and waste disposal
areas. Where appropriate, facilities for washing food should be separate from
facilities for cleaning utensils and equipment, and separate sinks should be available

for hand washing and food washing.

9.2.3 Personnel hygiene facilities and toilets

20

Adequate washing and toilet facilities should be available so that an appropriate
degree of personal hygiene can be maintained and to avoid personnel contaminating
food. Such facilities should be suitably located and should not be used for other
purposes such as storage of food or items that contact food. They should include:
e adequate means of washing and drying hands, including soap (preferably
liquid soap), wash basins and, where appropriate, a supply of hot and cold
(or suitably temperature controlled) water;
e hand washing basins of an appropriate hygienic design, ideally with taps not
operated by hands; where this is not possible, appropriate measures to

minimize contamination from the taps should be in place; and
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e gsuitable changing facilities for personnel, if needed.

Handwashing basins should not be used for washing food or utensils.

9.2.4 Temperature

Depending on the nature of the food operations undertaken, adequate facilities
should be available for heating, cooling, cooking, refrigerating and freezing food, for
storing refrigerated or frozen foods, and, when necessary, controlling ambient

temperatures to ensure the safety and suitability of food.

9.2.5 Air quality and ventilation

Adequate means of natural or mechanical ventilation should be provided, in
particular to:
e minimize airborne contamination of food, for example, from aerosols and
condensation droplets;
e help control ambient temperatures;
e control odours which might affect the suitability of food; and
e control humidity to ensure the safety and suitability of food (e.g. to prevent
an increase in moisture of dried foods that would allow growth of
microorganisms and production of toxic metabolites).
Ventilation systems should be designed and constructed so that air does not flow
from contaminated areas to clean areas; the systems should be easy to maintain

and clean.

9.2.6 Lighting

Adequate natural or artificial lighting should be provided to enable the food
business to operate in a hygienic manner. Lighting should be such that it does not
adversely impact the ability to detect defects of, or contaminants in, food or the
examination of facilities and equipment for cleanliness. The intensity should be
adequate to the nature of the operation. Light fittings should, where appropriate, be
protected to ensure that food is not contaminated by breakages of lighting

elements.

9.2.7 Storage
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Adequate and, where necessary, separate facilities for the safe and hygienic storage
of food products, food ingredients, food packaging materials and non-food chemicals
(including cleaning materials, lubricants, fuels), should be provided. Storage should
allow for segregation of raw and cooked foods or allergenic and non-allergenic food.
Food storage facilities should be designed and constructed to:

e facilitate adequate maintenance and cleaning;
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9.3

e avoid pest access and harbourage;
e enable food to be effectively protected from contamination, including allergen
cross-contact, during storage; and
e where necessary, provide an environment which minimizes the deterioration
of food (such as by temperature and humidity control).
The type of storage facilities required will depend on the nature of the food.
Separate, secure, storage facilities for cleaning materials and hazardous substances
should be provided.
Equipment

9.3.1 General

Equipment and containers coming into contact with food should be suitable for food
contact; designed, constructed and located to ensure that they can be adequately
cleaned (other than containers which are single use only); disinfected (where
necessary) ; and maintained or discarded as necessary to avoid the contamination
of food, according to hygienic design principles. Equipment and containers should
be made of materials that are non-toxic according to intended use. Where
necessary, equipment should be durable and movable or capable of being
disassembled to allow for maintenance, cleaning, disinfection and to facilitate

inspection for pests.

9.3.2 Food control and monitoring equipment

10.

22

Equipment used to cook, heat, cool, store or freeze food should be designed to
achieve the required food temperatures as rapidly as necessary in the interests of

food safety and suitability, and to maintain food temperatures effectively.

Such equipment should also be designed to allow temperatures to be monitored,
where necessary, and controlled. Where appropriate, monitoring equipment should

be calibrated to ensure that temperatures of food processes are accurate.

Where necessary, such equipment should have effective means of controlling and
monitoring humidity, airflow and any other characteristics likely to have an effect

on the safety or suitability of food.

TRAINING AND COMPETENCE
OBJECTIVE:

All those engaged in food operations who come directly or indirectly into contact
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10.1

10.2
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with food should have sufficient understanding of food hygiene to ensure they
have competence appropriate to the operations they are to perform.
RATIONALE:

Training is fundamentally important to any food hygiene system and the
competence of personnel.

Adequate hygiene training, and/or instruction and supervision of all personnel

involved in food-related activities contribute to ensuring the safety of food and its

suitability for consumption.

Awareness and responsibilities

Food hygiene training is fundamentally important to the food business. All
personnel should be aware of their role and responsibility in protecting food from
contamination or deterioration. Personnel should have the knowledge and skills
necessary to enable them to handle food hygienically. Those who handle cleaning
chemicals or other potentially hazardous chemicals should be instructed in proper
use to prevent contamination of food.

Training programmes

Elements to take into account in determining the extent of training required
include:

e the nature of hazards associated with the food, e.g. its ability to sustain
growth of pathogenic or spoilage microorganisms, the existence of potential
physical contaminants or known allergens;

e the manner in which the food is produced, processed, handled and packed,
including the likelihood of contamination;

e the extent and nature of processing or further preparation before
consumption of the food;

e the conditions under which the food will be stored;

e the expected length of time before consumption of the food; and

e the use and maintenance of instruments and equipment associated with food.

Training programmes should also consider the knowledge and skill levels of the
personnel being trained. Topics to be considered for training programmes could
include the following as appropriate to a person’s duties:

¢ the principles of food hygiene applicable to the food business;

e the measures relevant to the food business that are used to prevent
contaminants in food;

e the importance of good personal hygiene, including proper hand washing
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and wearing, when needed, appropriate clothing, for food safety;
e the GHPs applicable to the food business; and
e appropriate actions to take when food hygiene problems are observed.
In addition, for retail and food service operations, whether personnel have direct
customer interaction is a factor in training, since it may be necessary to convey

certain information about products (such as allergens) to customers.

10.3 Instruction and supervision

The type of instruction and supervision needed will depend on the size of the
business, the nature of its activities and the types of food involved. Managers,
supervisors and/or operators/workers should have sufficient knowledge of food
hygiene principles and practices to be able to identify deviations and take
necessary action as appropriate to their duties.

Periodic assessments of the effectiveness of training and instruction programmes
should be made, as well as routine supervision and verification to ensure that
procedures are being carried out effectively. Personnel tasked to perform any
activities used in food control should be trained adequately to ensure that they are
competent to perform their tasks and are aware of the impact of their tasks on the

safety and suitability of the food.

10.4 Refresher training

11.

24

Training programmes should be routinely reviewed and updated where necessary.
Systems should be in place to ensure that food handlers and personnel associated
with the food business, such as maintenance staff, remain aware of all procedures
necessary to maintain the safety and suitability of food. Records should be kept of
training activities.
ESTABLISHMENT MAINTENANCE, CLEANING AND DISINFECTION, AND
PEST CONTROL
OBJECTIVES:

To establish effective systems that:

e ensure appropriate establishment maintenance;

e ensure cleanliness and, when necessary, adequate disinfection;

e ensure pest control;

e ensure waste management; and

e monitor effectiveness of cleaning and disinfection, pest control and waste

management procedures.

RATIONALE:
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To facilitate the continuing effective control of food contaminants, pests, and oth-

er agents likely to compromise food safety and suitability.

Maintenance and cleaning

.1 General

Establishments and equipment should be maintained in an appropriate condition to:

e facilitate all cleaning and disinfection procedures;

e function as intended; and

e prevent contamination of food, such as from pests, metal shards, flaking

plaster, debris, chemicals, wood, plastic, glass, paper.

Cleaning should remove food residues and dirt which may be a source of
contamination, including allergens. The cleaning methods and materials necessary
will depend on the nature of the food business, the food type and the surface to be
cleaned. Disinfection may be necessary after cleaning, especially for food contact
surfaces.
Attention should be paid to hygiene during cleaning and maintenance operations so
as not to compromise food safety and suitability. Cleaning products suitable for food
contact surfaces should be used in food preparation and storage areas.
Cleaning and disinfection chemicals should be handled and used carefully and in
accordance with manufacturers’ instructions, for example, using the correct
dilutions and contact times, and stored, where necessary, separated from food, in
clearly identified containers to avoid contamination of food.
Separate cleaning equipment and utensils, suitably designated, should be used for
different hygiene zones e.g. food and non-food contact surfaces.
Cleaning equipment should be stored in an appropriate place and in such a manner
to prevent contamination. Cleaning equipment should be kept clean, maintained,
and replaced periodically so as not to become a source for cross-contamination of
surfaces or food.
.2 Cleaning and disinfection methods and procedures
Cleaning can be carried out by the separate or the combined use of physical
methods, such as heat, scrubbing, turbulent flow, and vacuum cleaning (or other
methods that avoid the use of water), and chemical methods using solutions of
detergents, alkalis, or acids. Dry cleaning or other appropriate methods for
removing and collecting residues and debris may be needed in some operations
and/or food processing areas where water Increases the likelihood of

microbiological contamination. Care should be taken to ensure cleaning procedures
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do not lead to contamination of food, e.g. spray from pressure washing can spread
contamination from dirty areas, such as floors and drains, over a wide area and
contaminate food contact surfaces or exposed food.
Wet cleaning procedures will involve, where appropriate:

e removing gross visible debris from surfaces;

e applying an appropriate detergent solution to loosen soil; and

e rinsing with water (hot water where appropriate) to remove loosened

material and residues of detergent.

Where necessary, cleaning should be followed by chemical disinfection with
subsequent rinsing unless the manufacturer’s instructions indicate that, on a
scientific basis, rinsing 1s not required. Concentrations and application time of
chemicals used for disinfection should be appropriate for use and applied according
to manufacturers’ instructions for optimal effectiveness. If cleaning is not done
effectively to remove soil to permit the disinfectant to contact microorganisms or if
sub-lethal concentrations of the disinfectant are used, the microorganisms may

persist.

Cleaning and disinfection procedures should ensure that all parts of the
establishment are appropriately clean. Where appropriate, programmes should be
drawn up in consultation with relevant experts.
Written cleaning and disinfection procedures should be used, where appropriate.
They should specify:

e areas, items of equipment and utensils to be cleaned, and, where appropriate,

disinfected;
e responsibility for particular tasks;
e method and frequency of cleaning and, where appropriate, disinfection; and

e Imonitoring and verification activities.

.3 Monitoring of effectiveness

Application of cleaning and disinfection procedures should be monitored for
effectiveness and periodically verified by means such as visual inspections and
audits to ensure the procedures have been applied properly. The type of
monitoring will depend on the nature of the procedures, but could include pH,
water temperature, conductivity, cleaning agent concentration, disinfectant

concentration, and other parameters important to ensure the cleaning and
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disinfection programme is being implemented as designed and verify its
effectiveness.

Microorganisms can sometimes become tolerant to disinfecting agents over time.
Cleaning and disinfection procedures should follow the manufacturers’ instructions.
Periodic review with disinfectant manufacturers/suppliers, where feasible, should
be conducted to help ensure the disinfectants used are effective and appropriate.
Rotation of the disinfectants could be considered to ensure inactivation of different

types of microorganisms (e.g. bacteria and fungi).

While effectiveness of cleaning and disinfecting agents and instructions for use are
validated by their manufacturers, measures should be taken for sampling and
testing the environment and food contact surfaces (e.g. protein and allergen test
swabs, or microbiological testing for indicator organisms) to help verify that
cleaning and disinfection programmes are effective and being applied properly.
Microbiological sampling and testing may not be appropriate in all cases and an
alternative approach might include observation of cleaning and disinfection
procedures, including the correct disinfectant concentration, to achieve the
necessary results and to make sure protocols are being followed. Cleaning and
disinfection and maintenance procedures should be regularly reviewed and adapted

to reflect any changes in circumstances and documented as appropriate.

11.2 Pest control systems
11.2.1 General

11.2

27

Pests (e.g. birds, rodents, insects etc.) pose a major threat to the safety and
suitability of food. Pest infestations can occur where there are breeding sites and a
supply of food. GHPs should be employed to avoid creating an environment
conducive to pests. Good building design, layout, maintenance, and location, along
with cleaning, inspection of incoming materials and effective monitoring, can

minimize the likelihood of infestation and thereby limit the need for pesticides.

.2 Prevention

Establishments should be kept in good repair and condition to prevent pest access
and to eliminate potential breeding sites. Holes, drains and other places where pests
are likely to gain access should be covered. Roll up doors should close tightly
against the floor. Wire mesh screens, for example on open windows, doors, and

ventilators, will reduce the problem of pest entry. Animals should, wherever
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possible, be excluded from the grounds of food-processing establishments.

.3 Harbourage and infestation

The availability of food and water encourages pest harbourage and infestation.
Potential food sources should be stored in pest-proof containers and/or stacked
above the ground and preferably away from walls. Areas both inside and outside
food premises should be kept clean and free of waste. Where appropriate, refuse
should be stored in covered, pest-proof containers. Any potential harbourage, such
as old and unused equipment, should be removed.

Landscaping surrounding a food establishment should be designed to minimize
attracting and harbouring pests.

.4 Monitoring and detection

Establishments and surrounding areas should be regularly examined for evidence
of infestation. Detectors and traps (e.g. insect light traps, bait stations) should be
designed and located so as to prevent potential contamination of raw materials,
products or facilities. Even if monitoring and detection are outsourced, FBOs should
review monitoring reports and, if necessary, ensure they or their designated pest
control operators take corrective action (e.g. eradication of pests, elimination of
harbourage sites or invasion routes).

.5 Control of pest infestation

Pest infestations should be addressed immediately by a qualified person or
company and appropriate corrective action taken. Treatment with chemical,
physical or biological agents should be carried out without posing a threat to the
safety or suitability of food. The cause of infestation should be identified, and
corrective action taken to prevent a problem from reoccurring. Records should be
kept of infestation, monitoring and eradication.

Waste management

.1 General

Suitable provision should be made for the removal and storage of waste. Waste should,
as far as possible, be collected and stored in covered containers and should not be
allowed to accumulate and overflow in food handling, food storage, and other working
areas or the adjoining environment in a manner that compromises food safety and
suitability. Personnel responsible for waste removal (including hazardous waste)
should be properly trained so they do not become a source of cross-contamination.
Waste storage areas should be easily identifiable, be kept appropriately clean, and be

resistant to pest infestation. They should also be located away from processing areas.
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PERSONAL HYGIENE
OBJECTIVES:

To ensure that those who come directly or indirectly into contact with food:

e maintain appropriate personal health;
e maintain an appropriate degree of personal cleanliness; and
e behave and operate in an appropriate manner.
RATIONALE:
Personnel who do not maintain an appropriate degree of personal cleanliness,

who have certain illnesses or conditions or who behave inappropriately, can

contaminate food and transmit illness to consumers through food.

Food businesses should establish policies and procedures for personal hygiene.
FBOs should ensure all personnel are aware of the importance of good personal
hygiene and understand and comply with practices that ensure food safety and
suitability.
Health status
Personnel known or suspected to be ill or carrying a disease likely to be
transmitted through food should not enter any food handling area if there is a
likelihood of them contaminating food. Any person so affected should immediately
report illness or symptoms of illness to the management.
It may be appropriate for personnel to be excluded for a specific time after
symptoms resolve or, for some illnesses, to get medical clearance before returning
to work.
lliness and injuries
Some symptoms of illnesses that should be reported to management so that the
need for possible exclusion from food handling and/or medical examination can be
considered include:

e jaundice;

e diarrhoea;

e vomiting;

e fever;

e sore throat with fever;

e visibly infected skin lesions (boils, cuts, etc.) ; and

e discharges from the ear, eye, or nose.
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Personnel with cuts and wounds should, where necessary, be assigned to work in
areas where they will have no direct contact with food. Where personnel are
permitted to continue working, cuts and wounds should be covered by suitable
waterproof plasters and, where appropriate, gloves. Appropriate measures should
be applied to ensure plasters do not become a source of contamination (e.g. plasters
of contrasting colour compared to the food and/or detectable using a metal
detector or X-ray detector).
Personal cleanliness
Personnel should maintain a high degree of personal cleanliness and, where
appropriate, wear suitable protective clothing, head and beard covering, and
footwear. Measures should be implemented to prevent cross-contamination by
personnel through adequate hand washing and, where necessary, the wearing of
gloves. If gloves are worn, appropriate measures should be applied to ensure the
gloves do not become a source of contamination.
Personnel, including those wearing gloves, should clean their hands regularly,
especially when personal cleanliness may affect food safety. In particular, they
should wash hands:

e at the start of food handling activities;

e when returning to work after breaks;

e immediately after using the toilet; and

e after handling any contaminated material, such as waste or raw and

unprocessed foods where this could result in contamination of other food
items.

In order not to contaminate food, personnel should wash hands with soap and
water and rinse and dry them in a manner that does not recontaminate the hands.
Hand sanitizers should not replace hand washing and should be used only after
hands have been washed.
Personal behaviour
When engaged in food handling activities personnel should refrain from behaviour
which could result in contamination of food, for example:

e smoking or vaping;

e gpitting;

e chewing, eating, or drinking;

e touching the mouth, nose, or other places of possible contamination; and

e sneezing or coughing over unprotected food.
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Personal effects such as jewellery, watches, pins, or other items such as false nails/
eye lashes should not be worn or brought into food handling areas if they pose a

threat to the safety and suitability of food.

12.5 Visitors and other persons from outside the establishment

13.
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Visitors to food businesses, including maintenance workers, in particular to food
manufacturing, processing or handling areas, should, where appropriate, be
instructed and supervised, wear protective clothing and adhere to the other
personal hygiene provisions for personnel. Visitors should be guided through a
hygiene policy of the business prior to visits and encouraged to report any type of
illness/injury that may pose cross-contamination issues.
CONTROL OF OPERATION

OBJECTIVES:

To produce food that is safe and suitable for human consumption by:

e formulating design requirements with respect to raw materials and other
ingredients, composition/formulation, production, processing, distribution,
and consumer use to be met as appropriate to the food business; and

e designing, implementing, monitoring and reviewing effective control
systems as appropriate to the food business.

RATIONALE:
If operations are not controlled appropriately, food may become unsafe or

unsuitable for consumption.

Control of operation is achieved by having an appropriate food hygiene system in
place. The following section describes practices that can assist in the identification
and application of appropriate controls, as well as activities that should take place
to ensure the operation is under control.

Description of products and processes

After consideration of the conditions and activities of the food business it may be
necessary to pay greater attention to some GHPs that are particularly important
for food safety. In this case, the following provisions could be considered.

.1 Product description

An FBO that is producing, storing, or otherwise handling food should have a
description of the food. Products may be described individually or in groups in a
manner that does not compromise the awareness of hazards or other factors such
as suitability of the products for the purpose intended. Any grouping of food

products should be based on them having similar inputs and ingredients, product



Fhi, REh ¥ 223 20Mo7 4 74 (TR 2 £254%) 3. BEmoRse
PEB LW Z b 725 THE I HITHE T T, $72. Bk I3RS 2
LRE TRV,

12.5 FEERIL D 5 DREFESE

EMHEEANOME (X 7 Y AEER 2 B T) . FFICEmEE, T E 223 ke
Y TR 2 &, B REEICE, RSN pOE I, EER EFARIZ, B
RHREIERWE D REIEREERH L. ZOMONEBHAE OB ZHEFIRETH b,
AhE . FHRATIC S ER O ARSI 2@ U T, KA RMEZ G S EZ TR0 5
W e B OBN TR OMET L L HIREINIERETH 5,

13. EmFORKL
By :
ROZLIWZED, BETANDOHED-DIZHE L -Emx E#ET 5,
o AMPEITHEYT, MEITREBEMEL oMo BN M FHE. ARE.
T, Jils L BB OB T 5 ALK O R EM,
o AMFHEIHEYITHEMWNEI Y PU—V Y AT LADHKEN EMi, EZ¥ ) LU B
KUOREL,
RHEL
BARWASETIICa Y ba— L ERTnwihnk, SR EETRL A, $2EHEEIC
WXL eb,
mEORER I, WY WA Y AT ADPEBINSLZ L TERSNS, DT OH
TlE, YRy M- VOREEB X O % ZIRT 2720 0FEETE. FHEOEMEHE
FIZT D720 TbN SR EEHICOWTHIT S,

131 BEBLUCIFRORM
EMFEOREDL LB 2 ME L2, EnLAE0OIFICEE R, w220 X
DKEREZEZID) GHP BBEID L, TOREICIE. UTOREZMRET A2
ENTE D,
13.1.1 ®HADOE®
e A, RE X723 ) ARFHER L, EnOildi 2 AT RS TH S, i
. W= FEIZRGOBM L -HEOBEED X ) RO R ORRE BAZ ML
RWERY, 4 FE N —TCTRBT LI ENTE L, ARENO 7V —TFIZELO
A7y b BIUHE, BEosEE (B, pH. K450 Aw)). LIRS F7:
EEXT2HMICEDZITIRETH 5,

31



characteristics (such as pH, water activity (aw)), process steps and/or intended
purpose.
The description could include, as appropriate:

e the intended use of the food, e.g. whether it is ready-to-eat or whether it is
intended for further processing either by consumers or another business, for
example raw seafood to be cooked;

e products intended for specific vulnerable consumer groups, e.g. infant
formula or food for special medical purposes;

e any relevant specifications, e.g. ingredient composition, a,, pH, type of
preservation method used (if any), or important characteristics associated
with the food, such as any allergens present;

e any relevant limits established for the food by the competent authority or, in
the absence thereof, set by the FBO;

e instructions provided for further use, for example keep frozen until cooking,
cook to a specified temperature for a specified length of time, product shelf-
life (use-by date);

e storage of product (e.g. refrigerated/frozen/shelf stable) and transport
conditions required; and

e food packaging material used.

13.1.2 Process description
The FBO should consider all steps in the operation for a specific product. It may be
helpful to develop a flow diagram, which shows the sequence and interaction of all
processing steps in the operation, including where raw materials, ingredients and
intermediate products enter the flow and where intermediate products, by-products
and waste are released or removed. The flow diagram could be used for a number
of similar food products that are produced using similar production or processing
steps, to ensure all steps are captured. The steps should be confirmed as accurate
by an onsite review of the operation or process. For example, for restaurants, the
flow diagram could be based on the general activities from the receipt of
ingredients/raw material, storage (refrigerated, frozen, room temperature),
preparation before use (washing, defrosting), and cooking or preparation of food.

13.1.3 Consideration of the effectiveness of GHPs
Having considered the product and process descriptions, an FBO should determine
(using information relevant to hazards and controls from various sources as

appropriate) whether the GHPs and other programmes they have in place are
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sufficient to address food safety and suitability or if some GHPs need greater
attention. For example, a cooked meat slicer may require specific and more
frequent cleaning to prevent the build-up of Listeria spp. on its meat contact
surfaces, or a conveyor belt used in direct contact with the food, such as in
sandwich production, may require an increased frequency of cleaning or a specific
cleaning programme. When such increased attention on GHPs is insufficient to
ensure food safety, it will be necessary to implement a HACCP system (see Hazard
Analysis and Critical Control Point [HACCP] System and Guidelines for its
Application).

.4 Monitoring and corrective action
The FBO should monitor the hygienic procedures and practices as relevant to the
business and as applicable to the hazard being controlled. Procedures could include
defining methods of monitoring (including defining responsible personnel,
frequency and sampling regime if applicable) and monitoring records to be kept.
The frequency of monitoring should be appropriate to ensure consistent process
control.
When monitoring results indicate a deviation, the FBO should undertake corrective
action. Corrective action should consist of the following actions, as appropriate:

e bringing the process back into control by, for example, altering temperature

or timing, or concentration of disinfectant;
e lisolating any affected product and evaluating its safety and/or suitability;
e determining proper disposition of affected product that is not acceptable to
market;

e identifying the cause that resulted in the deviation; and

e taking steps to prevent reoccurrence.
Records of corrective actions should be retained.
.5 Verification
The FBO should undertake verification activities as relevant to the business, to
check that GHP procedures have been implemented effectively, monitoring is
occurring, where planned, and that appropriate corrective actions are taken when
requirements are not met. Examples of verification activities could include the

following, as appropriate:
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e review of GHP procedures, monitoring, corrective actions and records;

e review when any changes occur to the product, process and other operations
associated with the business; and

e assessment of the efficacy of cleaning.

Records of GHP verification activities should be kept, where appropriate.

13.2 Key aspects of GHPs
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Some key aspects of GHPs, such as those described in Sections 13.2.1 and 13.2.2,
could be considered as control measures applied at CCPs in the HACCP system.
.1 Time and temperature control
Inadequate time and temperature control, e.g. during cooking, cooling, processing
and storage, are among the most common failures of operational control. These
allow survival or growth of microorganisms that may cause foodborne illness or
food spoilage. Systems should be in place to ensure that temperature is controlled
effectively where it impacts the safety and suitability of food.
Time and temperature control systems should take into account:
e the nature of the food, e.g. its aw, pH, and likely initial level and types of
microorganisms, such as pathogenic and spoilage microflora;
e the impact on the microorganisms, e.g. time in growth/dangerous
temperature zone;
e the intended shelf-life of the product;
e the method of packaging and processing; and
e how the product is intended to be used, e.g. further cooking/processing or
ready-to-eat.
Such systems should also specify tolerable limits for time and temperature
variations. Temperature control systems that impact safety and suitability of food
should be validated, and as appropriate, monitored and recorded. Temperature
monitoring and recording devices should be checked for accuracy and calibrated at
regular intervals or as needed.
.2 Specific process steps
There are many individual processing steps for specific foods which contribute to the
production of safe and suitable food products. These vary depending on the product
and can include key steps such as cooking, chilling, freezing, drying, and packaging.
The composition of a food can be important in preventing microbial growth and
toxin production, e.g. in its formulation by adding preservatives, including acids,

salts, food additives or other compounds. When formulation is used to control
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foodborne pathogens (e.g. adjusting the pH or aw to a level that prevents growth),
systems should be in place to ensure that the product is formulated correctly and
that the controlling parameters are monitored.
.3 Microbiological 4, physical, chemical and allergen specifications
Where microbiological, physical, chemical and allergen specifications are used for
food safety or suitability, such specifications should be based on sound scientific
principles and state, where appropriate, sampling parameters, analytical methods,
acceptable limits and monitoring procedures. Specifications can help ensure that
raw materials and other ingredients are fit for purpose and contaminants have
been minimized.
.4 Microbiological contamination
Systems should be in place to prevent or minimize contamination of foods by
microorganisms. Microbiological contamination occurs through a number of
mechanisms, including the transfer of microorganisms from one food to another,
e.g.:

e by direct contact or indirectly by food handlers;

e by contact with surfaces;

e from cleaning equipment;

e Dby splashing; or

e by airborne particles.
Raw, unprocessed food, where not considered ready-to-eat, which could be a source
of contamination, should be separated from ready-to-eat foods, either physically or
by time, with effective intermediate cleaning and, where appropriate, effective
disinfection.
Surfaces, utensils, equipment, fixtures and fittings should be thoroughly cleaned
and where necessary disinfected after raw food preparation, particularly when raw
materials with a potentially high microbiological load such as meat, poultry, and
fish have been handled or processed.
In some food operations, access to processing areas may need to be restricted or
controlled for food safety purposes. For example, where the likelihood of product
contamination is high, access to processing areas should be via a properly designed
changing facility. Personnel may be required to put on clean protective clothing
(which may be of a differentiating colour from that worn in other parts of the
facility), including head and beard covering, footwear, and to wash their hands and

where necessary sanitize them.
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Systems should be in place throughout the food chain to prevent contamination of
foods by extraneous materials, such as personnel belongings, especially any hard or
sharp object(s), e.g. jewellery, glass, metal shards, bone (s), plastic, wood fragments,
that could cause injury or present a choking hazard. In manufacturing and
processing, suitable prevention strategies such as maintenance and regular
inspection of equipment, should be undertaken. Detection or screening devices
which are appropriately calibrated should be used where necessary (e.g. metal
detectors, X-ray detectors). Procedures should be in place for personnel to follow
in the case of breakages (e.g. breakage of glass or plastic containers).

.6 Chemical contamination

Systems should be in place to prevent or minimize contamination of foods by
harmful chemicals, e.g. cleaning materials, non-food grade lubricants, chemical
residues from pesticides and veterinary drugs such as antibiotics. Toxic cleaning
compounds, disinfectants, and pesticide chemicals should be identified, safely stored
and used in a manner that protects against contamination of food, food contact
surfaces, and food packaging materials. Food additives and food processing aids
that may be harmful if used improperly should be controlled so they are only used
as intended.

.7 Allergen management”®

Systems should be in place to take into account the allergenic nature of some foods,
as appropriate to the food business. Presence of allergens, e.g. tree nuts, milk, eggs,
crustacea, fish, peanuts, soybeans and wheat and other cereals containing gluten
and their derivatives (not an inclusive list; allergens of concern differ among
countries and populations), should be identified in raw materials, other ingredients
and products. A system of allergen management should be in place at receipt,
during processing and storage to address the known allergens. This management
system should include controls put in place to prevent the presence of allergens in
foods where they are not labelled. Controls to prevent cross-contact from foods
containing allergens to other foods should be implemented, e.g. separation either
physically or by time (with effective cleaning between foods with different allergen
profiles). Food should be protected from unintended allergen cross-contact by
cleaning and line change-over practice and/or product sequencing. Where cross-
contact cannot be prevented despite well-implemented controls, consumers should

be informed. Where necessary, food handlers should receive specific training on
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allergen awareness and associated food manufacturing/processing practices and

preventive measures to reduce the risk to allergic consumers.

.8 Incoming materials

Only raw materials and other ingredients that are fit for purpose should be used.
Incoming materials including food ingredients should be procured according to
specifications, and their compliance with food safety and suitability specifications
should be verified, where necessary. Supplier quality assurance activities, such as
audits, may be appropriate for some ingredients. Raw materials or other ingredients
should, where appropriate, be inspected (e.g. visual examination for packages
damaged during transportation, use-by-date and declared allergens, or temperature
measurement for refrigerated and frozen foods) for appropriate action before
processing. Where appropriate, laboratory tests could be conducted to check food
safety and suitability of raw materials or ingredients. These tests may be
conducted by a supplier that provides a certificate of analysis, the purchaser, or
both. No incoming material should be accepted by an establishment if it is known
to contain chemical, physical, or microbiological contaminants which would not be
reduced to an acceptable level by controls applied during sorting and/or processing
where appropriate. Stocks of raw materials and other ingredients should be subject
to effective stock rotation. Documentation of key information for incoming materials
(e.g. supplier details, date of receipt, quantity etc.) should be maintained.

.9 Packaging

Packaging design and materials should be safe and suitable for food use, provide
adequate protection for products to minimize contamination, prevent damage, and
accommodate proper labelling. Packaging materials or gases, where used, should
not contain toxic contaminants, and not pose a threat to the safety and suitability of
food under the specified conditions of storage and use. Any reusable packaging
should be suitably durable, easy to clean and, where necessary, to disinfect.

Water

Water, as well as ice and steam made from water, should be fit for its intended
purpose based on a risk-based approach.® They should not cause contamination of
food. Water and ice should be stored and handled in a manner that does not result
in their becoming contaminated, and the generation of steam that will contact food
should not result in its contamination. Water that is not fit for use in contact with

food (e.g. some water used for fire control and for steam that will not directly
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contact food) should have a separate system that does not connect with or allow
reflux into the system for water that will contact food. Water recirculated for reuse
and water recovered from e.g. food processing operations, by evaporation and/or
filtration should be treated, where necessary, to ensure that the water does not
compromise the safety and suitability of food.

Documentation and records

Appropriate records for the food business operation should be retained for a period
that exceeds the shelf-life of the product or as determined by the competent
authority.

Recall procedures - removal from the market of unsafe food

FBOs should ensure effective procedures are in place to respond to failures in the
food hygiene system. Deviations should be assessed for the impact on food safety
or suitability. Procedures should enable the comprehensive, rapid, and effective
identification, and removal from the market by the involved FBO(s) and/or return
to the FBO by the consumers of any food that may pose a risk to public health.
Where a product has been recalled because of the likely presence of hazards that
may represent an immediate health risk, other products which are produced under
similar conditions which may also present a hazard to public health, should be
evaluated for safety and may need to be recalled. Reporting to the relevant
competent authority should be required and public warnings considered where a
product may have reached consumers and when return of the product to the FBO
or removal from the market is appropriate. Recall procedures should be
documented, maintained, and modified where necessary based on the findings of

periodic field trials.

Provision should be made for removed or returned products to be held under
secure conditions until they are destroyed, used for purposes other than human
consumption, determined to be safe for human consumption, or reprocessed in a
manner to reduce the hazard to acceptable levels, where permitted by the
competent authority. The cause and extent of a recall and the corrective actions

taken should be retained by the FBO as documented information.
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14. PRODUCT INFORMATION AND CONSUMER AWARENESS
OBJECTIVES:

Appropriate information about food should ensure that:

e adequate and accessible information is available to the next FBO in the food
chain or the consumer to enable them to handle, store, process, prepare and
display the product safely and correctly;

e consumers can identify allergens present in foods; and

e the lot or batch can be easily identified and removed/returned if necessary.

Consumers should be given enough information on food hygiene to enable them
to:

e be aware of the importance of reading and understanding the label;

e make informed choices appropriate to the individual, including about
allergens; and

e prevent contamination and growth or survival of foodborne pathogens by
storing, preparing and using food correctly.

RATIONALE:

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 products becoming unsuitable for
consumption, even where adequate hygiene control measures have been
implemented earlier in the food chain. Insufficient product information about the

allergens in food can also result in illness or potentially death for allergic consumers.

14.1 Lot identification and traceability
Lot identification or other identification strategies are essential in product recall
and also help effective stock rotation. Each container of food should be permanently
marked to identify the producer and the lot. The General Standard for the
Labelling of Pre-packaged Foods (CXS 1-1985)7 applies.
A traceability/product tracing system should be designed and implemented
according to the Principles for Traceability/Product Tracing as a Tool within a
Food Inspection and Certification System (CXG 60-2006)2 specifically to enable the
recall of the products, where necessary.

14.2 Product information
All food products should be accompanied by or bear adequate information to enable
the next FBO in the food chain or the consumer to handle, prepare, display, store,

and/or use the product safely and correctly.
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Product labelling

Pre-packaged foods should be labelled with clear instructions to enable the next
person in the food chain to handle, display, store and use the product safely. This
should also include information that identifies food allergens in the product as
ingredients or where cross-contact cannot be excluded. The General Standard for
the Labelling of Pre-packaged Foods (CXS 1-1985)7 applies.

Consumer education

Consumer education programmes should cover general food hygiene. Such
programmes should enable consumers to understand the importance of any
product label information and following any instructions accompanying products,
and to make informed choices. In particular, consumers should be informed of the
relationship between time/temperature control, cross contamination and foodborne
illness, and of the presence of allergens. Consumers should also be informed of the
WHO five keys to safer food' and educated to apply appropriate food hygiene
measures (e.g. proper hand washing, adequate storage and cooking and avoiding
cross contamination) to ensure that their food is safe and suitable for consumption.
TRANSPORTATION

OBJECTIVES:

During transportation, measures should be taken where necessary to:

e protect food from potential sources of contamination, including allergen
cross-contact;
e protect food from damage likely to render the food unsuitable for
consumption; and
e provide an environment which effectively controls the growth of pathogenic
or spoilage micro-organisms and the production of toxins in food.
RATIONALE:
Food may become contaminated or may not reach its destination in a suitable
condition for consumption, unless effective hygiene practices are taken prior to

and during transport, even where adequate hygiene practices have been taken

earlier in the food chain.

General
Food should be adequately protected during transport.” The type of conveyances
or containers required depends on the nature of the food and the most appropriate

conditions under which it should be transported.
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15.2 Requirements

Where necessary, conveyances and bulk containers should be designed and

constructed so that they:

do not contaminate foods or packaging;

can be effectively cleaned and, where necessary, disinfected and dried;
permit effective separation of different foods or foods from non-food items
that could cause contamination where necessary during transport;

provide effective protection from contamination, including dust and fumes;
can effectively maintain the temperature, humidity, atmosphere, and other
conditions necessary to protect food from harmful or undesirable microbial
growth and deterioration likely to render it unsafe or unsuitable for
consumption; and

allow any necessary temperature, humidity, and other environmental

conditions to be checked.

15.3 Use and maintenance

41

Conveyances and containers for transporting food should be kept in an appropriate

state of cleanliness, repair and condition. Containers and conveyances for bulk food

transport should be designated and marked for food use and used only for that

purpose unless controls are taken to ensure that the safety and suitability of the

food are not compromised.

Where the same conveyance or container is used for transporting different foods,

or non-foods, effective cleaning and, where necessary, disinfection, and drying

should take place between loads.
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Part two HAZARD ANALYSIS AND CRITICAL CONTROL POINT (HACCP)
SYSTEM AND GUIDELINES FOR ITS APPLICATION

INTRODUCTION TO HACCP

In the second part of this document, section 17 sets out the seven principles of the
HACCP system. Section 18 provides general guidance for the application of the
HACCP system and section 19 describes its application in 12 successive steps
(Annex II, Figure 1), while recognizing that the details of application may vary and
a more flexible approach to application may be appropriate depending on the
circumstances and the capabilities of the food business operation. The HACCP
system, which is science-based and systematic, identifies specific hazards and
measures for their control to ensure the safety of food. HACCP is a tool to assess
hazards and establish control systems that focus on control measures for significant
hazards along the food chain, rather than relying mainly on end-product testing.
Development of a HACCP system may identify the need for changes in processing
parameters, in processing steps, in manufacturing technology, in end product
characteristics, in method of distribution, in the intended use or in the GHPs applied.
Any HACCP system should be capable of accommodating change, such as advances

in equipment design, processing procedures or technological developments.

HACCP principles can be considered throughout the food chain from primary
production to final consumption, and their implementation should be guided by
scientific evidence of risks to human health. Although it is not always feasible to
apply HACCP at primary production, some of the principles can be applied and
may be incorporated into good practices programmes (e.g. GAPs, etc.). It is
recognized that implementation of HACCP may be challenging for some businesses.
However, HACCP principles can be applied flexibly in individual operations, and
businesses may use external resources (e.g. consultants) or adapt a generic
HACCP plan provided by the competent authority, academia or other competent
bodies (e.g. trade or industry associations) to the specific site circumstances. As
well as enhancing food safety, implementation of HACCP can provide other
significant benefits, such as more efficient processes based on a thorough analysis
of capability, more effective use of resources by focusing on critical areas, and
fewer recalls through identification of problems before product is released. In
addition, the application of HACCP systems can aid review by competent

authorities and promote international trade by increasing confidence in food safety.
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The successful application of HACCP requires the commitment and involvement of
management and personnel and the knowledge and/or training in its application
for the particular type of food business. A multi-disciplinary approach is strongly
recommended; this multi-disciplinary approach should be appropriate to the food
business operation and may include, for example, expertise in primary production,
microbiology, public health, food technology, environmental health, chemistry, and
engineering, according to the particular application.

PRINCIPLES OF THE HACCP SYSTEM

The HACCP system is designed, validated and implemented in accordance with
the following seven principles:

PRINCIPLE 1

Conduct a hazard analysis and identify control measures.

PRINCIPLE 2

Determine the critical control points (CCPs).

PRINCIPLE 3

Establish validated critical limits.

PRINCIPLE 4

Establish a system to monitor control of CCPs.

PRINCIPLE 5

Establish the corrective actions to be taken when monitoring indicates a deviation
from a critical limit at a CCP has occurred.

PRINCIPLE 6

Validate the HACCP plan and then establish procedures for verification to confirm
that the HACCP system is working as intended.

PRINCIPLE 7

Establish documentation concerning all procedures and records appropriate to
these principles and their application.

GENERAL GUIDELINES FOR THE APPLICATION OF THE HACCP SYSTEM
Introduction

Prior to application of a HACCP system by any FBO in the food chain, that FBO
should have in place prerequisite programmes, including GHPs established in
accordance with part one, Good Hygiene Practices, of this document (section 7-15),
the appropriate product and sector-specific Codex codes of practice, and in
accordance with relevant food safety requirements set by competent authorities.

Prerequisite programmes should be well-established, fully operational and verified,
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where possible, in order to facilitate the successful application and implementation
of the HACCP system. HACCP application will not be effective without prior

implementation of prerequisite programmes including GHPs.

For all types of food businesses, management awareness and commitment to food
safety are necessary for implementation of an effective HACCP system. The
effectiveness will also rely upon management and personnel having the appropriate
HACCP training and competency. Therefore, ongoing training is necessary for all

levels of personnel, including managers, as appropriate to the food business.

A HACCP system identifies and enhances control of significant hazards, where
necessary, over that achieved by the GHPs that have been applied by the
establishment. The intent of the HACCP system is to focus control at CCPs. By
specifying critical limits for control measures at CCPs and corrective actions when
limits are not met, and by producing records that are reviewed before product release,
HACCP provides consistent and verifiable control beyond that achieved by GHPs.

A HACCP approach should be customized to each food business. Hazards, control
measures at CCPs and their critical limits, CCP monitoring, CCP corrective actions
and verification activities can be distinctive for a particular situation, and those
identified in a Codex code of practice or other appropriate guidelines might not be

the only ones identified for a specific application or might be of a different nature.

The HACCP system should be reviewed periodically and whenever there is a
significant change that could impact the potential hazards and/or the control
measures (e.g. new process, new ingredient, new product, new equipment)

associated with the food business. Periodic review should also be conducted when
the application of the HACCP principles has resulted in a determination that no

CCPs are needed, in order to assess whether the need for CCPs has changed.

18.2 Flexibility for small and/or less developed food businesses 10
The application of the HACCP principles to develop an effective HACCP system

should be the responsibility of each individual business. However, it is recognized by
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competent authorities and FBOs that there may be obstacles that hinder the
effective application of the HACCP principles by individual food businesses. This is
particularly relevant in small and/or less developed food businesses. Barriers to the
application of HACCP in small and less developed businesses (SLDBs) have been
acknowledged, and flexible approaches to the implementation of HACCP in such
businesses are available and encouraged. Some approaches may provide ways to
adapt the HACCP approach to assist competent authorities in supporting SLDBs, for
example, development of a HACCP-based system which is consistent with the seven
principles of HACCP but does not conform to the layout or steps described in this
section. While it is recognized that flexibility appropriate to the business is important
when applying HACCP, all seven principles should be considered in developing the
HACCP system. This flexibility should take into account the nature of the operation,
including the human and financial resources, infrastructure, processes, knowledge
and practical constraints, as well as the risk associated with the produced food.
Applying such flexibility, ie. recording only monitoring results when there is a
deviation instead of every monitoring result to reduce unnecessary burden of record
keeping for certain types of FBOs, is not intended to impact negatively on the

efficacy of the HACCP system and should not endanger food safety.

Small and/or less developed food businesses do not always have the resources and
the necessary expertise onsite for the development and implementation of an
effective HACCP system. In such situations, expert advice should be obtained from
other sources, which may include trade and industry associations, independent
experts and competent authorities. HACCP literature and especially sector-specific
HACCP guides can be valuable. HACCP guidance developed by experts relevant to
the process or type of operation may provide a useful tool for businesses in designing
and implementing a HACCP plan. Where businesses are using expertly developed
HACCP guidance, it is essential that it is specific to the foods and/or processes
under consideration. A comprehensive explanation of the basis for the HACCP plan
should be provided to the FBO. The FBO is ultimately responsible for elaboration
and implementation of the HACCP system and the production of safe food.

The efficacy of any HACCP system will nevertheless rely on management and
personnel having the appropriate HACCP knowledge and skills, therefore ongoing
training is necessary for all levels of personnel, including managers, as appropriate

to the food business.
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19. APPLICATION

19.1 Assemble HACCP team and identify scope (Step 1)
The FBO should ensure that the appropriate knowledge and expertise are available
for the development of an effective HACCP system. This may be achieved by
assembling a multidisciplinary team responsible for different activities within the
operation, e.g. production, maintenance, quality control, cleaning, and disinfection.
The HACCP team is responsible for developing the HACCP plan.

Where relevant expertise is not available in house, expert advice should be
obtained from other sources, such as trade and industry associations, independent
experts, competent authorities, HACCP literature and HACCP guides (including
sector-specific HACCP guides). It may be possible that a well-trained individual
with access to such guidance is able to implement a HACCP system in house. A
generic HACCP plan developed externally may be used by FBOs where
appropriate but should be tailored to the food operation.

The HACCP team should identify the scope of the HACCP system and applicable
prerequisite programmes. The scope should describe which food products and

Processes are covered.

19.2 Describe product (Step 2)
A full description of the product should be developed, including relevant safety
information such as composition (i.e. ingredients), physical/chemical characteristics
(ie. a,, pH, preservatives, allergens), processing methods/technologies (ie. heat-
treatment, freezing, drying, brining, smoking, etc.), packaging, durability/shelf life,
storage conditions and method of distribution. Within businesses with multiple
products, it may be effective to group products with similar characteristics and
processing steps for the purpose of development of the HACCP plan. Any limits
relevant to the food product already established for hazards should be considered
and accounted for in the HACCP plan, e.g. limits for food additives, regulatory
microbiological criteria, maximum allowed veterinary medicines residues, and times
and temperatures for heat treatments prescribed by competent authorities

19.3 Identify intended use and users (Step 3)
Describe the use intended by the FBO and the expected uses of the product by the

next FBO in the food chain or the consumer. The description may be influenced by
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19.4

19.5
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external information, e.g. from the competent authority or other sources on ways in
which consumers are known to use the product other than those intended by the
FBO.
In specific cases (e.g. hospitals), vulnerable groups of the population may have to
be considered. Where foods are being produced specifically for a vulnerable
population, it may be necessary to enhance process controls, monitor control
measures more frequently, verify controls are effective by testing products, or
conduct other activities to provide a high level of assurance that the food is safe for
the vulnerable population.
Construct flow diagram (Step 4)
A flow diagram that covers all steps in the production of a specific product,
including any applicable rework, should be constructed. The same flow diagram
may be used for a number of products that are manufactured using similar
processing steps. The flow diagram should indicate all inputs, including those of
ingredients and food contact materials, water, and air, if relevant. Complex
manufacturing operations can be broken down into smaller, more manageable
modules and multiple flow diagrams that link together can be developed. The flow
diagrams should be used when conducting the hazard analysis as a basis for
evaluating the possible occurrence, increase, decrease or introduction of hazards.
Flow diagrams should be clear, accurate and sufficiently detailed to the extent
needed to conduct the hazard analysis. Flow diagrams should, as appropriate,
include but not be limited to the following:

e the sequence and interaction of the steps in the operation;

e where raw materials, ingredients, processing aids, packaging materials,

utilities and intermediate products enter the flow;

* any outsourced processes;

e where applicable reworking and recycling take place;

e where end products, intermediate products, waste, and by-products are

released or removed.

On-site confirmation of flow diagram (Step 5)
Steps should be taken to confirm the processing activities against the flow diagram
during all stages and hours of operation and amend the flow diagram, where
appropriate. The confirmation of the flow diagram should be performed by a

person or persons with sufficient knowledge of the processing operation.
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19.6 List all potential hazards that are likely to occur and associated with each step,

conduct a hazard analysis to identify the significant hazards, and consider any
measures to control identified hazards (Step 6/Principle 1)
Hazard analysis consists of identifying potential hazards and evaluating these
hazards to determine which of them are significant for the specific food business
operation. An example of a hazard analysis worksheet is provided in Annex III,
Table 1. The HACCP team should list all potential hazards. The HACCP team
should then identify where these hazards are reasonably likely to occur at each
step (including all inputs into that step) according to the scope of the food business
operation. Hazards should be specific, e.g. metal fragments, and the source or
reason for presence should be described, e.g. metal from broken blades after
chopping. The hazard analysis can be simplified by breaking down complex
manufacturing operations and analysing steps in the multiple flow diagrams
described in Step 4.

The HACCP team should next evaluate the hazards to identify which of these
hazards are such that their prevention, elimination, or reduction to acceptable

levels is essential to the production of safe food (i.e. determine the significant
hazards that have to be addressed in the HACCP plan).

In conducting the hazard analysis to determine whether there are significant

hazards, wherever possible, the following should be considered:

e hazards associated with producing or processing the type of food, including
its ingredients and process steps (e.g. from surveys or sampling and testing
of hazards in the food chain, from recalls, from information in the scientific
literature or from epidemiological data) ;

e the likelihood of occurrence of hazards, taking into consideration prerequisite
programmes, in the absence of additional control;

e the likellhood and severity of adverse health effects associated with the
hazards in the food in the absence of control;’

e identified acceptable levels of the hazards in the food e.g. based on

1 FBOs may take advantage of risk assessments and risk management matrices established by a

competent authority or by international expert groups such as JEMRA.
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regulation, intended use, and scientific information;
e the nature of the facility and the equipment used in making the food
product;
e survival or multiplication of pathogenic microorganisms;
e production or persistence in foods of toxins (e.g. mycotoxins), chemicals (e.g.
pesticides, drug residues, allergens) or physical agents (e.g. glass, metal) ;
e the intended use and/or probability of product mishandling by potential
consumers that could render the food unsafe; and,
e conditions leading to the above.
The hazard analysis should consider not only the intended use, but also any known
unintended use (e.g. a soup mix intended to be mixed with water and cooked but
known to commonly be used without a heat treatment in flavouring a dip for
chips) to determine the significant hazards to be addressed in the HACCP plan

(see Annex III, Table 1 for an example of a hazard analysis worksheet.)

In some cases, it may be acceptable for a simplified hazard analysis to be carried
out by FBOs. This simplified process identifies groups of hazards (biological,
physical, chemical) in order to control the sources of these hazards without the
need for a comprehensive hazard analysis that identifies the specific hazards of
concern. There can be drawbacks to such an approach, as the controls can differ
for hazards within a group, e.g. controls for pathogenic spore-formers versus
vegetative cells of microbial pathogens. Generic HACCP-based tools and guidance
documents provided by external sources, for example, by industry or competent
authorities, are designed to assist with this step and mitigate concerns about

different controls needed for hazards within a group.

Hazards which are such that their prevention, elimination or reduction to
acceptable levels is essential to the production of safe food (because they are
reasonably likely to occur in the absence of control and reasonably likely to cause
illness or injury if present) should be identified and controlled by measures
designed to prevent or eliminate these hazards or reduce them to an acceptable
level. In some cases, this may be achieved with the application of GHPs, some of
which may target a specific hazard (for example, cleaning equipment to control

contamination of ready-to-eat foods with Listeria monocytogenes or to prevent food
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allergens being transferred from one food to another food that does not contain
that allergen). In other instances, control measures will need to be applied within

the process, for example at CCPs.

Consideration should be given to which control measures, if any exist, can be
applied to each hazard. More than one control measure may be required to control
a specific hazard. For example, to control L. monocytogenes, a heat treatment may
be needed to kill the organism in the food and cleaning and disinfection may be
needed to prevent transfer from the processing environment. More than one
hazard may be controlled by a specified control measure. For example, a heat
treatment can control both Salmonella and E. coli O157: H7 when they are present

as hazards in the food.

Determine the critical control points (Step 7/Principle 2)
The FBO should consider which among the available control measures listed
during Step 6, Principle 1 should be applied at a CCP. CCPs are to be determined
only for hazards identified as significant as the result of a hazard analysis. CCPs
are established at steps where control is essential and where a deviation could
result in the production of a potentially unsafe food. The control measures at CCPs
should result in an acceptable level of the hazard being controlled. There may be
more than one CCP in a process at which control is applied to address the same
hazard (e.g. the cook step may be the CCP for killing the vegetative cells of a
pathogenic spore-former, but the cooling step may be a CCP to prevent germination
and growth of the spores). Similarly, a CCP may control more than one hazard (e.g.
cooking can be a CCP that addresses several microbial pathogens). Determining
whether or not the step at which a control measure is applied is a CCP in the
HACCP system can be helped by using a decision tree or a CCP determination
worksheet (see Annex IV, Figure 1 and Table 1,). A decision tree should be
flexible, given whether it is for use in production, slaughter, processing, storage,
distribution, or other processes. Other approaches such as expert consultation may
be used.
To identify a CCP, whether using a decision tree or other approach, the following
should be considered:

e Assess whether the control measure can be used at the process step being

analysed:
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— If the control measure cannot be used at this step, then this step should
not be considered as a CCP for the significant hazard.

— If the control measure can be used at the step being analysed, but can
also be used later in the process, or there is another control measure for
the hazard at another step, the step being analysed should not be
considered as a CCP.

e Determine whether a control measure at a step is used in combination with

a control measure at another step to control the same hazard; if so, both

steps should be considered as CCPs.

The CCPs identified could be summarized in tabular format e.g. the HACCP
worksheet presented in Annex IV, Table 2, as well as highlighted at the
appropriate step on the flow diagram.

If no control measures exist at any step for an identified significant hazard, then

the product or process should be modified.

19.8 Establish validated critical limits for each CCP (Step 8/Principle 3)

51

Critical limits establish whether a CCP is in control, and in doing so they can be
used to separate acceptable products from unacceptable ones. These critical limits
should be measurable or observable. In some cases, more than one parameter could
have a critical limit designated at a particular step (e.g. heat treatments commonly
include critical limits for both time and temperature). Criteria often used include
minimum and/or maximum values for critical parameters associated with the
control measure such as measurements of temperature, time, moisture level, pH, a,,
available chlorine, contact time, conveyor belt speed, viscosity, conductance, flow
rate, or, where appropriate, parameters that can be observed, such as a pump
setting. A deviation from the critical limit indicates that it is likely that unsafe food

has been produced.

Critical limits for control measures at each CCP should be specified and
scientifically validated to obtain evidence that they are capable of controlling
hazards to an acceptable level if properly implemented. Validation of critical limits
may include conducting studies (ie. microbiological inactivation studies). FBOs
may not always need to conduct or commission studies themselves to validate
critical limits. Critical limits could be based on existing literature, regulations or

guidance from competent authorities, or studies carried out by a third party, e.g.
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studies conducted by an equipment manufacturer to determine the appropriate
time, temperature and bed depth for dry roasting tree nuts. Validation of control
measures 1s further described more fully in the Guidelines for the Validation of
Food Safety Control Measures (CXG 69-2008). 2

Establish a monitoring system for each CCP (Step 9/Principle 4)

Monitoring of CCPs is the scheduled measurement or observation at a CCP relative
to its critical limits. The monitoring procedures should be able to detect a deviation
at the CCP. Further, the monitoring method and frequency should be capable of
timely detection of any failure to remain within critical limits, to allow timely
isolation and evaluation of the product.

Where possible, process adjustments should be made when monitoring results
indicate a trend towards a deviation at a CCP. The adjustments should be taken
before a deviation occurs.

Monitoring procedures for CCPs should be capable of timely detection of a deviation
from the critical limit to allow isolation of the affected products. The method and
frequency of monitoring should take into account the nature of the deviation (e.g. a
drop in temperature or a broken sieve, rapid drop in temperature during
pasteurization, or a gradual increase in temperature in cold storage).

Where possible, monitoring of CCPs should be continuous. Monitoring of measurable
critical limits such as processing time and temperature can often be monitored
continuously. Other measurable critical limits such as moisture level and preservative
concentration cannot be monitored continuously. Critical limits that are observable,
such as a pump setting or applying the correct label with appropriate allergen
information are rarely monitored continuously. If monitoring is not continuous, then
the frequency of monitoring should be sufficient to ensure to the extent possible the
critical limit has been met and limit the amount of product impacted by a deviation.
Physical and chemical measurements are usually preferred to microbiological testing
because physical and chemical tests can be done rapidly and can often indicate the

control of microbial hazards associated with the product and/or the process.

The personnel doing the monitoring should be instructed on appropriate steps to
take when monitoring indicates the need to take action. Data derived from
monitoring should be evaluated by a designated person with knowledge and

authority to carry out corrective actions when indicated.
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All records and documents associated with monitoring CCPs should be signed or
initialled by the person performing the monitoring and should also report the

results and timing of the performed activity.

19.10 Establish corrective actions (Step 10/Principle 5)
Specific written corrective actions should be developed for each CCP in the HACCP
system in order to effectively respond to deviations when they occur. When critical
limits at CCPs are monitored continuously and a deviation occurs, any product
being produced at the time the deviation occurs is potentially unsafe. When a
deviation in meeting a critical limit occurs and monitoring was not continuous, then

the FBO should determine what product may have been impacted by the deviation.

The corrective actions taken when a deviation occurs should ensure that the CCP
has been brought under control and food that is potentially unsafe is handled
appropriately and does not reach consumers. Actions taken should include

segregating the affected product and analysing its safety to ensure proper disposition.

External experts may be needed to conduct evaluations regarding the safe use of
products when a deviation occurs. It may be determined that the product could be

reprocessed (e.g. pasteurized) or the product could be diverted to another use.

In other situations, the product may need to be destroyed (e.g. contamination with
Staphylococcus enterotoxin). A root cause analysis should be conducted where
possible to identify and correct the source of the deviation in order to minimize the
potential for the deviation to reoccur. A root cause analysis could identify a reason for

the deviation that limits or expands the amount of product impacted by a deviation.

Details of the corrective actions, including the cause of the deviation and product
disposition procedures, should be documented in the HACCP records. Periodic
review of corrective actions should be undertaken to identify trends and to ensure

corrective actions are effective.

19.11 Validation of the HACCP plan and verification procedures (Step 11/Principle 6)
19.11.1 Validation of the HACCP plan

Before the HACCP plan can be implemented, its validation is needed; this consists
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of making sure that the following elements together are capable of ensuring control
of the significant hazards relevant to the food business: identifying the hazards,
critical control points, critical limits, control measures, frequency and type of
monitoring of CCPs, corrective actions, frequency and type of verification and the

type of information to be recorded.

Validation of control measures and their critical limits is performed during the
development of the HACCP plan. Validation could include a review of scientific
literature, using mathematical models, conducting validation studies, and/or using

guidance developed by authoritative sources.?

Where HACCP guidance developed by external experts, instead of the HACCP
team, has been used to establish the critical limits, care should be taken to ensure
that these limits fully apply to the specific operation, product, or groups of products

under consideration.

During the initial implementation of the HACCP system and after verification
procedures have been established, evidence should be obtained in operation to

demonstrate that control can be achieved consistently under production conditions.

Any changes having a potential impact on food safety should require a review of

the HACCP system, and when necessary, a revalidation of the HACCP plan.

1.2 Verification procedures

After the HACCP system has been implemented, procedures should be established
to confirm that the HACCP system is working effectively. These include
procedures to verify that the HACCP plan is being followed and controlling
hazards on an ongoing basis, as well as procedures that show the control measures
are effectively controlling the hazards as intended. Verification also includes
reviewing the adequacy of the HACCP system periodically and, as appropriate,

when changes occur.

Verification activities should be performed on an ongoing basis to ensure the
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HACCP system functions as intended and continues to operate effectively. Verification,
which includes observations, auditing (internal and external), calibration, sampling
and testing, and records review, can be used to determine if the HACCP system is
working correctly and as planned. Examples of verification activities include:

e reviewing monitoring records to confirm that CCPs are kept under control;

e reviewing corrective action records, including specific deviations, product
disposition and any analysis to determine the root cause of the deviation;

e calibrating or checking the accuracy of instruments used for monitoring
and/or verification;

e observing that control measures are being conducted in accordance with the
HACCP plan;

e sampling and testing, e.g for microorganisms® (pathogens or their
indicators), chemical hazards such as mycotoxins, or physical hazards such
as metal fragments, to verify product safety;

e sampling and testing the environment for microbial contaminants and their
indicators, such as Listeria; and

e reviewing the HACCP system, including the hazard analysis and the HACCP
plan (e.g. internal and/or third-party audits).

Verification should be carried out by someone other than the person who is
responsible for performing the monitoring and corrective actions. Where certain
verification activities cannot be performed in-house, verification should be

performed on behalf of the business by external experts or qualified third parties.

The frequency of verification activities should be sufficient to confirm that the
HACCP system is working effectively. Verification of the implementation of control
measures should be conducted with sufficient frequency to determine that the

HACCP plan is being implemented properly.

Verification should include a comprehensive review (e.g. reanalysis or an audit) of
the HACCP system periodically, as appropriate, or when changes occur, to confirm
the efficacy of all elements of the HACCP system.
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This review of the HACCP system should confirm that the appropriate significant
hazards have been identified, that control measures and critical limits are adequate
to control the hazards, that monitoring and verification activities are occurring in
accordance with the plan and are capable of identifying deviations, and that
corrective actions are appropriate for deviations that have occurred. This review
can be carried out by individuals within a food business or by external experts.
The review should include confirmation that various verification activities have

been executed as intended.

19.12 Establish documentation and record keeping (Step 12/Principle 7)

56

Efficient and accurate record keeping is essential to the application of a HACCP
system. HACCP procedures should be documented. Documentation and record
keeping should be appropriate to the nature and size of the operation and sufficient
to assist the business to verify that the HACCP controls are in place and being
maintained. Expertly developed HACCP guidance materials (e.g. sector-specific
HACCP guides) may be utilized as part of the documentation, provided that those
materials reflect the specific food operations of the business.
Examples of documentation include:

e HACCP team composition;

e hazard analysis and the scientific support for the hazards included or

excluded from the plan;

e (CCP determination;

e critical limit determination and the scientific support for the limits set;

e validation of control measures; and

e modifications made to the HACCP plan.
Examples of records include:

e (CCP monitoring activities;

e deviations and associated corrective actions; and

e verification procedures performed.
A simple record-keeping system can be effective and easily communicated to
personnel. It may be integrated into existing operations and may use existing
paperwork, such as delivery invoices, and checklists to record, for example, product

temperatures. Where appropriate, records can also be maintained electronically.
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19.13 Training

57

Training of personnel in food businesses, government and academia in HACCP
principles and applications is an essential element for the effective implementation
of HACCP. As an aid in developing specific training to support a HACCP plan,
working instructions and procedures should be developed which define the tasks of
the operating personnel in charge of each CCP. Training programmes should be
designed to address the concepts at a level appropriate for the knowledge and skill
level of the personnel being trained. Training programmes should be reviewed
periodically and updated where necessary. Re-training may be needed as part of
corrective actions for some deviations.

Cooperation between food business operations, trade groups, consumer
organizations, and competent authorities is vitally important. Opportunities should
be provided for the joint training of FBO and competent authorities to encourage
and maintain a continuous dialogue and create a climate of understanding in the

practical application of HACCP.
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Annex |: HACCP measures, logic sequence and example

Table 1: Comparison of control measures with examples.

58

Control measures applied as good hygiene
practices (GHPs)

Control measures applied at

critical control points (CCPs)

Scope General conditions and activities for maintaining | Specific to production process
hygiene, including creating the environment |steps and a product or group of
(inside and outside the food business) so as to|products, and necessary to
ensure production of safe and suitable food. prevent eliminate or reduce to
Generally, not specific to any hazard but results |acceptable level a hazard
in reduction of likelihood of hazards occurring.|determined as significant by the
Occasionally a GHP activity may target a specific | hazard analysis.
hazard, and this may be a GHP that requires
greater attention (e.g. cleaning and disinfection
of food contact surfaces for control of Listeria
monocytogenes in a ready-to-eat food processing
environment).

When After consideration of the conditions and|After a hazard analysis has been

identified? |activities necessary to support the production of | completed, for each hazard
safe and suitable food. identified as significant, control

measures are established at steps
(CCPs) where a deviation would
result in the production of a
potentially unsafe food.

Validation | Where necessary, and generally not carried out|Validation should be carried out

of the by FBOs themselves (Guidelines for the|(Guidelines for the Validation of

control Validation of Food Safety Control Measures CXG |Food Safety Control Measures CXG

measures | 69-2008). Validation data provided by competent |69-2008)
authorities, published scientific literature,
information provided by manufacturers of
equipment/ food processing technology etc. is
adequate e.g. cleaning compounds/products/
equipment should be validated by the
manufacturer and it is generally sufficient for the
FBO to use cleaning compounds/products/
equipment according to manufacturers’
instructions. The FBO should be able to
demonstrate it can follow manufacturers’
instructions.

Criteria GHPs may be observable (e.g. visual checks,|Critical limits at CCPs which
appearance) or measurable (e.g. ATP tests of |separate acceptability from
equipment cleaning, concentration of|unacceptability of the food:
disinfectant), and deviations may require an|® measurable (e.g. time,

evaluation of the impact on safety of the product
(e.g. whether the cleaning of complex equipment
such as meat slicers is adequate).

temperature, pH, a,), or
e observable (e.g. visual checks
belt speed or
pump settings,
product).

of conveyor
ice covering
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Monitoring

When appropriate and necessary, to ensure
procedures and practices are applied properly.
Frequency dependent on the impact on the
product’s safety and suitability.

Necessary to ensure critical limit

is met:

e continuously during production
or

¢ if not continuous, at appropriate
frequency that ensures to the
extent possible the critical limit
has been met.

Corrective |e® For procedures and practices: necessary e For products: necessary pre-
actions e For products: usually not necessary. determined actions.
when Corrective action should be considered on a|e For procedures and practices:
deviation case-by-case basis, as failure to apply some necessary corrective actions to
has GHPs, such as failure to clean between restore control and prevent
occurred products with different allergen profiles, not reoccurrence.
rinsing after cleaning and/or disinfecting|e Specific written corrective
(where needed) or post maintenance actions should be developed for
equipment checks indicating missing each CCP in the HACCP plan
machinery parts, may result in action on in order to effectively respond
product. to deviations when they occur.
e The corrective actions should
ensure that the CCP has been
brought under control and food
that is potentially unsafe is
handled appropriately and does
not reach consumers.
Verification | When appropriate and necessary, usually|Necessary: scheduled verification
scheduled (e.g. visual observation that|of implementation of control
equipment is clean before use). measures, e.g. through record
review, sampling and testing,
calibration of measuring
equipment, internal audit.
Record When appropriate and necessary, to allow the|Necessary to allow the FBO to
keeping FBO to assess whether GHPs are operating as|demonstrate ongoing control of
(e.g. intended. significant hazards.
monitoring
records)

Documentation
(e.g. documented
procedures)

When appropriate and necessary to ensure GHPs
are properly implemented.

Necessary to ensure the HACCP
system is properly implemented.
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Annex Il, Figurel - Logic sequence for application of HACCP

1. Assemble HACCP team
A 4
2 Describe product
\ 4
3 Identify intended use
\ 4
Construct flow diagram
4,
\ 4
On-site confirmation of flow diagram
5.
\ 4
List all potential hazards
6. Conduct a hazard analysis to identify the significant hazard (s)
Consider control measures
A 4
7. Determine CCPs
A 4
8. Establish validated critical limits for each CCP
A 4
9. Establish a monitoring system for each CCP
A 4
10. Establish corrective actions
A 4
11.| Validate the HACCP plan and establish verification procedures
A 4
12. Establish documentation and record keeping
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See AnnexIll
Table 1.
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Annex lll, Table 1 - Example of hazard analysis worksheet

61

(1)
Step ™

(2)

Identify potential
hazards introduced,
controlled or
enhanced at this
step

B = biological
C=chemical

P =physical

(3)

Does this potential
hazard need to be
addressed in the

HACCP plan?

Yes No

(4)
Justify your decision
for column 3

(5)

What measure (s)
can be applied to
prevent or eliminate
the hazard or reduce
it to an acceptable
level?

QW9 O|w|v| 0|

p

*% A hazard analysis should be conducted on each ingredient used in the food; this is often done at a
“receiving” step for the ingredient. Another approach is to do a separate hazard analysis on

ingredients and one on the processing steps.
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Annex IV - Tools to determine the critical control points (CCPs)
The following are examples of a decision tree and CCP worksheet tools that can be
used in the determination of a CCP. Such examples are not unique and other tools
can be used as long as the general requirements as elaborated in CXC 1-1969 (i.e.
Step 7 - Principle 2 - Determine the critical control points (CCPs)) have been met.
Figure 1: Example of a CCP decision tree - apply to each step where a specified
significant hazard is identified

Q1. Can the significant hazard be controlled
to an acceptable level at this step by
prerequisite programs (e.g. GHPs) ?*

This step is not a CCP

(e

Q2. Do specific control measures for
the identified significant hazard exist
at this step?

This step is not a CCP.
Subsequent steps should
be evaluated fora CCP**

Q3. Will a subsequent step prevent or
eliminate the identified significant hazard
or reduce it to an acceptable level?

That subsequent step
should be a CCP

At

Q4. Can this step specifically prevent or
eliminate the identified significant hazard
or reduce it to an acceptable level?™*

Modify the step, process or
product to implement
a control measure™**

(e
& © &

L

Yes This step is a CCP

* Consider the significance of the hazard (ie. the likelihood of occurrence in the absence of control and
the severity of impact of the hazard) and whether it could be sufficiently controlled by prerequisite
programs such as GHPs. GHPs could be routine GHPs or GHPs that require greater attention to control
the hazard (e.g. monitoring and recording).

* If a CCP is not identified at questions 2-4, the process or product should be modified to implement a
control measure and a new hazard analysis should be conducted.

** Consider whether the control measure at this step works in combination with a control measure at
another step to control the same hazard, in which case both steps should be considered as CCPs.’

*** Return to the beginning of the decision tree after a new hazard analysis.
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Table 1: Example of a CCP determination worksheet (apply to each step where a
specified significant hazard is identified)

Process | Significant | Q1. Can the Q2. Do specific |Q3. Will a Q4. Can this CCP number
step hazards significant control subsequent step specifically
hazard be measures for |step prevent or|prevent or
controlled to an |the identified |eliminate the |eliminate the
acceptable significant identified identified
level at this hazard exist at |significant significant
step by this step? hazard or hazard or
prerequisite reduce it to an |reduce it to an
programs (e.g. acceptable acceptable
GHPs)?* level? level?*
Identify | Describe |If yes, this step |If yes, proceed |If yes, that If yes, this step | Number the
process |hazard and |is not a CCP. to Q3. subsequent is a CCP. CCP and
step cause If no, proceed |If no, this step |step should be |If no, modify include in
to Q2. is not a CCP. a CCP. the step, HACCP
Subsequent If no, proceed |process or worksheet.
steps should be |to Q4. product to
evaluated for a implement a
ccpp control
measure.

a Consider the significance of the hazard (ie. the likelihood of occurrence in the absence of control and
the severity of impact of the hazard) and whether it could be sufficiently controlled by prerequisite
programs such as GHPs. GHPs could be routine GHPs or GHPs that require greater attention to control
the hazard (e.g. monitoring and recording).

b If a CCP is not identified at questions 2-4, the process or product should be modified to implement a
control measure and a new hazard analysis should be conducted.

¢ Consider whether the control measure at this step works in combination with a control measure at
another step to control the same hazard, in which case both steps should be considered as CCPs.

d Return to the beginning of the decision tree after a new hazard analysis.
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Table 2 - Example of a HACCP worksheet

Critical
control
points

(CCPs)

Significant
hazard (s)

Critical

limits

Monitoring

What

How

When
(Frequency)

Who

Corrective
actions

Verification
activities

Records
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YATUT « & /9 A N7 %A (Listeria monocytogenes) 1%, 2 (138 KW, AL —, #MH, 75
KL AK) L KEESE K OV SN LIC BT DB T IAFFAE T 27 T LR Ch 5, UAT VT &/
YA R AL, —BERTIEHDONEFDIGE ITHFEL . —RD N % D2~10%75 . BIRE7RBEFR 1
FEORWEEZOAEDOREE L2 TND, Eo, TOMOIERZTE AR LA 8 S B M5 i
(VX TRBE., B HIIERIGERE) LR URTIT /AN AL, Y0 Ok
PEEED VIR E | SESERBRESRIFITIRGIMEZ RS, UATUT & /AN XA, (KBRS
M OV TR T CHIBEL . 2O X5 T T, Bdh, BRI L LTHN M OCREOMEEAN TR
HARIATR T %, T O 2 OVB) B R D AN TR SIS IR UIEFETE T 203, VAT U T IE DO HFE )
NIET IR T VA7 DIRIRNEE 2 HNDHD1E, FITTHERE A8 5 K O RS THY, NG
s DN LD GBS L TVDHIEB LU,

YATVT & /AN XL, EB R, ALK E I, T — X (BRI 7 NGRS AT ) TAATY
— A N\E— REEERY —t— U AR OGRERE A Z B, AR L O T () | A, 7
FINTEN Tk QBRGSO R DD BESI TS, (BB T OUATYT <& /AN *
Al ONTIRODE L~V TIEEL TWZE L Th, 72X MRIRE T ThoTh ., TOHiE% B
F34 280 CIIEbE 95 sl GEMENH D,

VATVT « & )Y AN X AR BEMEDOVAT I TIEDJRINE THY | IHE O 2B L TERNIZ
ADE B THIUTEFEIRIE CH DN CRRIR AL, UATUT &P A MNP RAR B Ji Y
LTI RIREMEIT, R E B 18 LR ME R OB RL7-RRE A O /172 L. Z<OHERIZK
VRIS, BB TSNS TWDIINT, URATIT <& /A R AD TSI ER T ST RE
SERBMNEFT R COBEKITIRFEMERDHDEE 2 HND, VAT TIEDRYEN et 2 <D B
DO, B B G BERRIF . S JCTIE ., AIDS72 L) | IR X Tgr A= IR (IR NI L L HEE) |
i M OV i R 5- B (BB A 72 8) ThD, &I, ZOE N K&/ 8% K&
EF O, HRP OTE | PR UXIMFE CTHD, VATV TIEDRERIE, B ME, Uil fE,
BEMBLZ | iM%, TRPE, BRI AR, Bt A SO SESETHD, BEIIERDEITHETO
BIRBIFNIE, 200 ~3H A LWERHD, £, @HER AN TH>Th, YATIT «E /YA N RAIZID
B DFBWEF IR AR T BENHD, 72170, 20X AT U TIEN AR LI RITTEHEK
PEIE AR BEME DY ZT U TEIZ R TRIE IRV S s,

AT AREZRE ST — 2D ARBNVED VAT U TIEIZ TR HI M O T IR T L A7 DWNT b 3R

B, BT DMEBID K2 (5D LML o T, REHEYEDY ZT YT HEIZ100 5 A 13~ 843
FLE DRIE CHERIIF Th DY, EERERE RT 555 THY . ABRBREDOEIEHIT20~30%
THDH?, I, REDETIATITIEDRARITLELTEY, Z<OENEAERIETE2HMELT
Wh, ZOINTHAEME T LIZO, BEXOBIFR, (a) BB AR MHFDOVRATIT £ /4
ANT RAFEEBEE e OFRE AR NS 5720 i E A BL%E (GHP) 23 AL, HACCP#% i i L
72Z&L (D) LB, /NGEY ., FREICEDETRIRREEZBIEL, VATVT « /A7 RAD
Bl A IR+ IR R BIR B O A AR FEE28, () UATUTIEDY A REE- TN
ZEITBL T BB A I T AV AT aa = — v a R A2, 7R EIc LS, Lo, e
DO BENVEV AT VT IEDFEAE R AR P TR S8, kIS AR A2 W ET DD,
SHITKERMETHS, EICk>TL, A —R R ERO ERRLLND, ZHUZITE
HLREEOR M (72D TWIRRFEDRLEEF O R W) IR T AR MM EOT TN LA D3

]

' FAO (2000) : & 231 DI AW faE OV AZFHIIZEI 3% FAO/WHO A [ #Ef 5 &5%, FAO, Food and
Nutrition Paper No. 71

? FAO J OYWHO (2001) : & 50231 AW faE O VAV FHHIZE 325 FAO/WHO A [RIFEF 525 90
KT aAT7—FhOP )VERXT EE K OGHELE AR TP OYRTIT <& /AN RATK T DU AT R
74T, FAO. Food and Nutrition Paper No.72
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HLTW%, ZOI575 6 IR SR8 BTG OPEERS L, Y172 & dh ORI E T ik
(BT DRV IR A TG N B 2 DR W R RS VAT UTIED A RIIT VT LAY
HITDOEAEIZRITEL TV,

VAT UTIENE, 19304E R LA E RO R E L TSIV T, 2O B OARIRIC R S BT
BB FRERE D LT o 7= DI, 198044 ALK S OWRRIN THEAF D KL T 7 7 LA
IINEETHDTHD, BUE, VATVT «E /AN RAD EEREREFRITE R ThHEEZLNT
WD URATFUTREDBRAI L T IR T LA RAELT5 G SESFREER MO SNE 25N
TEXF-(UNTH, Y7 —X @l "2 — L7 a—L2a—7nE), VAT TEICE 5T %
AR, ERIAICFREBRR & 0L THY ., ZO X728 IR IR U F VR IR TR IR AS
NAZEMZ N,

e DI I 5D DI EBRHTIZY ZAT VT « & /AN RANSBES LD Z &5, B
A PEVATUTIE D KRE/RVAZ 2SO T RFEDORMICKIL T, 2 RIICEF L TR ME T =
75 W EMT HILIIREETHD, ZORBE N OBE T 52 DRRNCKHLT 520 S F
FHHL B 2 S DR Y 227 L O LS DY 22 %% 1253 [’ F 3 53 A RIBEIC W T, ERARE
BRI BN DT E RSN TG, BURE S TAF AT HERBUFIC LU 273 li& LT,
(1) KER S EHSF (FDA) X OV M Z 2R (FSIS) N E L 722307 3 — OFR B A&
LAkt G e LT i) 2 7 3141 (FDAIFSIS, 2003) 3%, (2) a—F v/ A& i AR H 2 O BE5 12 kb
FAO/WHO A R A W) ) A 7 BT B P 2 227 (JEMRA) 23 32 Jiti L 7-4FE O E A B x
KGR L UT- HlR Y 227 34 K ON(3) FSISHS M L7~ & N L 5T E i L= 8500 T
FEDAIHT (B S b i A R K &9 A RSB YL ) 27 204 36T s,

ZOIHRAFAIIL, A AT YT RED K &R AL % b7 63 I i A R E A
BI=I A ESHE A TE D AT MEBIREL TG, OSSO 775, T fr 5l B L7
YRFYTREDOY AR ELH T B EERER ChOL RSN

o HfnERE K UM

o BEBURTUT «E /P AN RATG Y SN DBHE K O
o BEMBURTUT «E /W AN FXADMEHAZ B R 58

o W/ FIVREIORERE

o ML FIVRIRIT DM

—WREZE ST, EDOIHRHEE TH-TH, B CTHE T2 LI HEEoHEL T 5
MYAZ BRI IT 2N 10T 5 (FDAIFSIS, 2003) 3,

FEERIT. EEOBEETEMICHEETAIATIT <& AN R AOFE BT 55D THh
DN, ZAUTINZ T, VAT U T SEFR A O RTREMEZ HIWr 35701213, AN DRSS N EE ThH S,

INETEMIITEIIAZFMIL, —EL T, B DBIATIT & /AN RADOHGEZ B E T
BLEESIWNVAT VT IEDY AT IZ R E IR B RAE T EHREEL TD, 1l H OB RBIR NI B O B 5H
ERIETHAREMEOHLHZO IO AT, ZORMMDE MBI PEVAT VT IEICE 532V A7 %K
B2 D5, HFEAHIEI 571U T, EOMIRIZR BT 51Ol ED/RXT2A—4 (pH, K16,
FHEME OFTERE) 7, B Z B E L WRICE T 5720 OGO I Tl o7 7 m

* FDA/IFSIS, 2003: [H5EOFHERR A& i 7TV — 281 DR N Y AT VT < A N7 RADR AR
BN AT THIRIIY A7 O BEHE | www.cfsan.fda.gov Fi#k,

' FAO/WHO, 2004: [FHELE A BT OVATIT /P ARNFRADVAZFAN | (77 =1/ - LR —])
Microbiological Risk Assessment Series, No. 5.

o FRERE A AR L OB R R OUATUT & /YA NP A T D78 O FSIS JHHI
http://www.fsis.usda.gov/factsheets/fsis rule designed to reduce listeria/index.asp
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—FNETFOEND, HHNL, A OEERNCE KL~V ETENPBELWEY HHE AR
E6°C (TEIUIE2~4C) BB 272 WIS IR E B B A1TH, O/ XL, "o,/ I
JVRAIRRE COE IR AN+ 57l DT ELH S,

AT AT VT IENZ B 59 2 B 2 B S D 25 <IF, AR PE TARICU AT VT J& B O % e AL L
INEEILTND, LIED> T, WMDY ATIT < F /P AT RATHYSOBEE K OFREL L, 8
AR UIZ DR DT TO R EE TOM AR D HER B BERL ThD, Z0
ZEmb, APV AT U T REZ HES 2601 > OEIRE LT, SO FEYUR T L O/ Tk
RV HERR \ZIG e AL BB N D 2L BT BV, THYDBE K OREE D PRI R E 7R 0 %
Z RAE TR E LT, BEbK - 4 B OB M OVRST A BRI D 1B & ORI R IE O RUE 23 25 1
b, %E (W F VR RFDILE) N AV K F ThHHZLITHLNTH D,

VAT VT JBEE OB N T O T WIHELE A b d D, ZOLH72 56 CIk, 154/ Bi5
Yeddie/NRET D, HLITE TSt SHICRIR T OHERE & im AR AF I O BEHE I L0 i %
M52 HAOEL T, — WA, I, K OZ0#% O @S I ZE 218 CHE i S5 % 3R
1280, B O MR E - TLD,

FAO/WHO M E i L7=VAZFHEIZ BN\ TH, BWE T 0/ T A0 RE T 57201 nEESn
HEHL L IR T DM N Y VAT UTIEDVAZ X FIZBATOVATIT <& /%A
R7 R ZHHE (0.04 13100 CFU/Q) 1AL TWOARWIENF K THHZ LRSI TN,
Fio, ZOVAZ M CEREME T3 HT OFE R FHBRRE A 5 ICBhE T2 KOVAZ X, BT
S—ERZVATYT )P A N RABE L L THHRRL CWDRIZHHZEL BN/ o T, ZDT=
D VAVERT 07T M S5 E BRI, E BRHEE G R R OV Y e OSEFEO T Bh #f
B 72 EV I LR 22 R R AR L QKT ETHDHEV R D,

vy a1 —HEY

KITARTA AT, HELE B POVRTIT < /P AN FRE DT OFSR I OW T, TH
FeB OREZREL, RO A IERE S 2R T HLVOBLEND, BUFKEIZIE 252500
Thd, H—DOHIIT, HEE RGPV ATIT E P AN RADFET D288 THRIN
PNIEET DR A R/NRICEEDDHIETHD, SHIZ, KTARTALTIE, Bidndk 3, HEH .
K OZDMDOBRE ICL> THIEEE ZBNOERbIRT S,

Yrar —&iH

2.1 &

ARKITARTANITHEE A B ERELTEY, —IREENDHEIZNTZDETOT —RF=—
BRI T ESND, L)L, FAO/WHONRESE L 7=V 27 3 M4 5D . AN TFAIHEZR Y A7 3 K& O
FHIRHIIC I D& RATARTA X, HEE ARG OVATIVT & /AN RAHY R/ X
VIS A B/ NRICHN 2D O I Bh I T A7 O B E I CE S AH THHLDET D, F-.
KITARTANL, B BBV RATVT «F )P A FATIHYESNHHEE K OFRE OV T
(XVATUTIEICTRR T DV A & e T 5 E BN IO B E 5 2 5 F BB HEHE 12OV T
LTS, ZLOHGA, ZOLHREHIEE L, 2B M AN RET IR MBI HRIAEOa e
— LD — W7 E BRI O — ¥ E LT, TR S AR o — R R RIS BE 3 2 [ B S i AR &6 8
(CAC/RCP 1-1969) |\Z— %7207 CHIEIORSN TS, ATARTA L E4 T D125
TIE, B AED R FERINFEHSN TODZENFHRESN TS, ZOHARTA AZHD IR Lk
RBEVTWDJFANE, URTUT «E /AN R AOE BRI EEZ BT 522 ROLTND,

g dn i A2 D — i S I 2 B 4 2 [E R S i L AED 5 (CAC/RCP 1-1969) IZAE 8 S TS 1EfiT
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B (GHP) K OV Dt oo F S S5 A &L, SHERE A CTlEZeWEB DOV ATUT & /4
ANFZADEFRIELT-H D ThHDH, Ll HEFE LB IOV ATYT «F YA R AEHDT-
WIZHBETHHEL CZDOHARTAATTEH I N TWODIBNEIZ DWW TH S, Eiid XX T
»HD,

22 EH
KRITARTAAZBNTL, LT OEFL) 0 H 35,
[ AE W) ) A7 & RO BB T 2RI L O ARTA v RSN TV ER AT 5,

REEAER— RIS AERHORSEDIEN, VATIT BEOKE L2 I5I2/TH 2872 — %
(ZARRE ATREZ R T~ EAVER . N IRA . B SUIZ DM D FiE TSN =T X TOR S,

vr arll —RAFE

ZL OFHHFE BT T UTFHBE OB T, VATV T « & /A M R ZDOHFE A W %
PELEE DAL A DLl EEH S TND, ZOXH 7/ Tlk, —WRAEEEBICBITAIATIT &
P ANT RADIG YR 5 i/ NRIZIN Z D T2D121E, B ER OFE SO BL G O/ 1E RN
ORI T Th D,

YATUT JBE DR IR A TH Z L G SO B A B A D56 | —IRAEFEICRRIZREEL .,
—WRAEESG TOREFE O AEREBROKEEHR T 077 MIEHRAZEILEZE D R EIC
R 708 BRA R I AT O M BN DD (B 2R, LT —RIEE OB G LR DA K DEDY
ATUT «E /P ANFRAIMRE | BERAR 0P A =D& RRET DL P OVATIT -
PANT FARIBEE | 368 — & — VSRR R DR OWEE B2 K & 2V AT VT - /A7
RADKEMM AR LOREFYOERR L),

VIS C TR DU AT T & ) A NF X AT T HZ81%, —IRAEFEB S COBHHEZ
X0 IBYR DB K OFRE DN D% ORIYE R CHLERE L ~L 2R T 5D+ & £
TSV TNDINE I 2 S MR (validate) L, #REE T A7 OB E /Y — L L7 E5,

3.1 BRIEEMHAE

[ i i A2 O — iSRRI Z B 3% [ R FE i A 4t ) 25 (CAC/RCP 1-1969) 1 %22 i,
3.2 BAFEOR AR AERE

A i i A2 D — s ORI 2 B 3% [T S S i AR i 80 2 (CAC/RCP 1-1969) 152 i,
3.3 k., (R K Ol

[ i AT A2 D — iSRRI 2 B 3% [T S S M A 4t 80 25 (CAC/RCP 1-1969) 1522 i,
3.4 —RAPEBRPETOWEE . (RTFEER OEEE DAL

[ i A O — i SR BN BE 3% [ B S i LD 2 (CAC/RCP 1-1969) | &2 [,

B 7V arV—Higk R E R ORI

B

PR - 25 5 M OBV, Vel S W RETHY , URAT VT /Y AN FADEARGE T, 281G % XY
FHE YO P REMED R/ NREZR D IOITEGT, B M OB E S & THD,

PRERAOAR AL -
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— URATUT «F )P AN XA HFLE BN TOBRE AT ARAINL, A0 FEEE ikl
S DVEZE KIS0 2 BES U TR ST, IE3E U TN - &5 B OVEE IR O EF A4
72D,

—  PEE SUIEREHCREN S DT Tl T DM TEIR DR WD XA N H D720 12, B - 25 B X
OEYOBEFE M BN E YN T T WS  UATUT - )Y AR RRIZLA3 74
T VTG O DB YRR S 72 D DRGSR A3 52812725,

— BT TAT L — P A TO LT VR AE L, LB AT YT & /YA %
R IN SR T AN

— WYUK A THOZENTE T, BN L LN THBEOE K &/ NRICTAZENTERN
B, K =7 o VIV RT VT < ) AN R ANLFEAEL LS OIBYRIT SR8 DY
BNBHD,

4.1 3Lt

4.1.1 RE

IR dn i A2 D — RN B8 2% [El R I i M it 7 (CAC/RCP 1-1969) | &2,
4.1.2 Bl R

FRETHIUL VAT UT B /P AN RAIZL DA T T 4 )V DD O DIBIR ST N384 L
PRNIDNT, BB - 2R ET T 2 e R O BRI T WS T W E TR L DL E & ThH D,

4.2 YR OH R

4.2.1 FFR OHE

FHE CHIVL., B K OSHREIL, OB A B S OVEE IR A DBt T 52 LN TEH LI
HT 5, ZHUTWVLKOND FIETIER TELN, 1213, B E&R I > TEE TRITE
BREL, 742 —THLE L 7= 28 K LS o 1A & & RO 7 0] (BB SR B BN 123, T #t
I 2R E TR ENH D, TERED I TRMICIE, TERH AN S U T E A /R 42 (5
BHA O REZRL | kBl oREEZE<T5),

ATRETHIVE, Fofd il ORGSR D58 SR - 85 B OV 5 P iE, B2 N T4 o1
DDy BEL 7 S BT IS BL B %, 2RSS T 0 723D OAESE DX, T2 Hd D X 3k M
OVRUERD BN 4 D808 - 25 B O e G T & o0 BEL TRCE L . & S i (S 9~ DR8H8 - &5
HOfGRER kT 5, BR8P ZO LI BRETICIREE SN O ERIT, TEOIET R LR
RBAHMERF CEXDIDITRGETT D, ZAUT, M- TCBREE TOMERED, LIXLIZVAT YT - /A7 %
ADIE R CPEB 2 BT 5720 T,

4.2.2 FFR KA

VATVT <& /)P AN X AL, LHNOBEE F CEMMAGFET28E 08D, BRIl E
DOEFIZIVBRENELENDE, URAT VT <& /A N RADNEAR G HTNOIEE R~ HER A
THRNDBDD, @i WEVEEMR X, MBS U TR KR E TREEL . AR EEE S
2B LT HEEBIZ, VAT T BER OO OBREE =XV T %2 ATHIIBE T RETh D
(B a06.52M),

4.2.3 —FFH BB ARELBE YR N H Bk %
[ S AL o — R A2 B35 [E R 32 i L #0D 15 (CAC/RCP 1-1969) | &,
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4.3 Bk -25E
4.3.1 —#RFER

YATFVT « & P AN A, BRI AAA T OV ANIZTFEAEL, BIRG T CAER LT HHE 153
BT TN LTI - 25 BAZ oW TiE, B BN B EEROROERSy P20 2 DR A,
BIBEEBE UIBRETFAT VI OB, ¥ — /RO ATy MOV U E | (8 O R Szl
RBHE S T OUE K OHTE TIEIATE B2 WG N AE LRI, &xGE, ML ORSTE H 2
THRETHD,

JED BRI IR TR SN DR A B 95720 M SUI T LIS O SR O HElm 213, HEim o
Beia LT IC R B OTEY AR LT 5720 | el Lo WRED N —2 21T 50 DL 5,

WAEIS =R 1 (PR E) 1L ARIRMEE  FRICURATIT < YA NP RADTG YR L2 D56
MrD, I THAS SR DT SO KL, A—AZ N U CHEEHEK T 50, EHIICEEKRZIT %
72|21, P R OV AT,

BB IX, URT VT & /A N R RADIHRIG T L2 D72 WEIZEREE K BT %479,

4.3.2 BRIBEHERPT=5) VKB

(B i AR O — R R AN B3 2 [E BR 32 b #lati ) &5 (CAC/RCP 1-1969) | 2 HiL,

4.3.3 BEYR UVFIREfHa 7T

[ i AR O — R IR AN B3 2 [E BR 32 #lati ) &5 (CAC/RCP 1-1969) | 22 HiL,

4.4 i

4.4.1 #K

[ i i AR O — U B 95 [E B S it il & (CAC/RCP 1-1969) | &5,

4.4.2 HAkR BEEH DL

[ S A D — i SR RIN BE 9% [ B 5 it LD 25 (CAC/RCP 1-1969) 1 &% [,

4.4.3 ##

B i AR O — R AN B3 2 [E BR 32 b #lati ) 75 (CAC/RCP 1-1969) | 22 i,

4.4.4 WFEHFEDHEALRBR P

(B i AR O — R R AN B3 2 [E BR 32 b #lati ) 75 (CAC/RCP 1-1969) | 2 HiL,

4.4.5 HEEPE

£ St A= D — 5 R RN BE 9% [ B 5 it LD 2 (CAC/RCP 1-1969) 1 &% [,

4.4.6 ZEDOER MBS

BAR ATV, WO E e/ NRICIZ D2 81T, FRCUAT VT < /AN FAOEBIZE ST
HETHD, 2T, ZOAEDN, BN L THNOSES ERRENOL TSN TN ThH
%o ATRETHIUT ., EEME K IC L AKTE R N7 ay US| B4R . BB DO 38 & & OVE
BEfR I A TB Y L7 NI sk 2 7R 7 _R&ETH D,

4.4.7 B5
[ A2 D — I RINLC BE 35 [EI R 2 it B 40 8h 5 (CAC/RCP 1-1969) | 22 [,
4.4.8 RF

ATRED D Z DG L TEE) THIUL, BdnJiE e OGNV AT T & /YA M R AD G
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w7 arV—1EEDEH
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RETHD,

PRFRAAR AL :

2L DFHFRF B 5L TIE VATV T B OB E LRI C L0 452U AR T 2 Heff 3 A Z L3 T B
ThbH, LML, TRTOREEAELNIOINMEI N TWD DI TIERL REE AR RO
PRINTIE, BRI ES N, BB RO ATREMENEL DL DL D, ZBEFYDOM Ik VAT U T &
P ANT RANEEGTES 5 AT REM: D & DL (Tt 3 DA 7o e ] - IR EE OE B, K O AT VT« &/
PANF FADPEFALNZ WL 2N — R L2 O & TR 2 LG 322 L1230 URATUTRER B
VAY % g /MBI 52 E N RIRE Th D,

51 RiLfEEOETH

L OFHEE 2B TIX VAT IT <& /P AN R AOE RO 7612, Ji 1A LM O ot
DXAET T T 2 a3 HZEN—RIZROLND, ZDIH7e BT 07T AEHACCPE %
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D,
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HT O TADORERETHY, VAT IT /P A M R AL EER (NP —F) LR
HACCPEHHE O A 121, EEEBLR L0155,

5.2 fHAEGHI AT AOBEEMAIE
5.2.1 FFAJR ONEEE 2

FDA/FSIS & U'FAO/WHO SRR A B A DU AT VT « | /YA N R AL RIS HE ML T Y AT
L&D VARTVT & /YA N7 2ROz B 3 DT A8 i (ZBAL T IRAFREEDR YR T Y
TREDV A FAE T FHOHNIR BRI OMNNT I8 oTe, 2728 | IRAFIT WD IRFH LR EE AR
FHEDEEEHT HLEDNHD,

BIBEFIRE DT =2) 7 R OHIENL, BEEREFHE ©H5, ML OIREIX6°C (TahiE2~
4C) ZBZ TUIRBIR0, UAT YT « /A NF FADBEGH A BY K5 FTRENE D85 IR i 23 4
UhE, B OB RHIIRIIEfESNAZ 25,

EHRHIROESH, VAT I T & /AN R AOHIEZ B R T 58 MICEDVAZIZE > TEHRZR
T2 D, DI B MOEWRMIIRIL, VATV T <&/ VAN RAO R B3 D0 B b — 2
S TRETRETHD, VATIT «F /AN R RATHTRIRE T CHOEEN AT RE THH-0 . B
BRIIBRIZ, BAFHOUARTIT «E ) A NS R AD SR Z 740 L 72 U) 22 3R s A S ERE T
RETHD, TR ONZEOMOERIT, BEWHIIREZ SR T 570D EERY — /L ThD, RAT
RKEBRAITOBRE  MWBRICEAEFTCOT—FF o —r 2K ZE 0 Tl U IR S HER SR WA 8
HHZLEEEBIZANDIRETHD, BIMIZVATIT & )V AN RZANFEIEL, BB IRICFDOX

S URFUT BT DT~ DD A E/ AL
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(Mg i A2 0 — I AN B2 [E BR S it A D 1 (CAC/RCP 1-1969) | D7 ar VaZ M),
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