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FOREWORD
Since its establishment in 1976, Acharya Nagarjuna University has been forging ahead

in the path of progress' and dynamism, offering a variety of courses and research contributions.

I am extremely happy that by gaining a B++ (80-85) grade from the NAAC in the year 2003,

the University has achieved recognition as one of the front rank universities in the country. At

present Acharya Nagarjuna University is offering educational opportunities at the UG, PG

levels apart from research degrees to students from about 300 affiliated colleges spread over

the three districts of Guntur, Krishna and Prakasam.

The University has also started the Centre for Distance Education with the aim to

bring higher education within reach of all. The Centre will be a great help to those who cannot

join in colleges, those who cannot afford the exorbitant fees as regular students, and even

housewives desirous of pursuing higher studies. With the goal of bringing education to the

doorstep of all such people, Acharya Nagarjuna University has started offering B.A., and

B.Com courses at the Degree level and M.A., M.Com., M.Sc., M.B.A. and L.L.M. courses at

the PG level from the academic year 2003-2004 onwards.

To facilitate easier understanding by students studying through the distance mode,

these self-instruction materials have been prepared by eminent and experienced teachers.

The lessons have been drafted with great care and expertise within the stipulated time by

these teachers. Constructive ideas and scholarly suggestions are welcome from students

and teachers involved respectively. Such ideas will be incorporated for the greater efficacy of

this distance mode of education. For clarification of doubts and feedback, weekly classes and

contact classes will be arranged at the UG and PG levels respectively.

It is my aim that students getting higher education through the Centre for Distance

Education should improve their qualification, have better employment opportunities and in

turn facilitate the country's progress. It is my fond desire that in the years to come, the Centre

for Distance Education will grow from strength to strength in the form of new courses and by

C2 tering to larger number of people. My congratulations to all the Directors, Academic

Co-ordinators, Editors and Lesson -writer= ~: the Centre who have helped in these endeavours.

Prof. K. Viyyanna Rao
Vice - Chancellor,

Acharya Nagarjuna Univoraity
~" ..
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procedures for each GGP (HAGGP Principle 4), establish corrective action procedures for
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QUESTION PAPER PATTERN

Each Paper carries 100 marks, 20 marks Internal assessment through assignments and 80
marks for year end examination. The duration of examination for theory papers will be three
hours.

Pattern :
The question paper is divided into five Units. Unit I, II, III, IV and V

Unit -I : (1*16 = 16 marks)
The unit consists of 2 questions, out of which the candidate has to write 1 question, which
carries 16 marks

Unit -II : (1*16 = 16 marks)
The unit consists of 2 questions, out of which the candidate hasjo write 1 question, which
carries 16 marks

Unit -III : (1*16 = 16 marks)
The unit consists of 2 questions, out of which the candidate has to write 1 question. which
carries 16 marks

Unit -IV : (1*16 = 16 marks)
The unit consists of 2 questions, out of which the candidate has to write 1 question, which
carries 16 marks

Unit - V : (1*16 = 16 marks)
The unit consists of 2 questions, out of which the candidate has to write 1 question, which.
carries 16 marks



FOOD SAFETY AND QUALITY ASSURANCE

CONTENTS

Lesson 1 : Vocabulary of Food Quality Assurance

Less?n 2 : Overview of Food,Quality and Food Safety

Lesson 3 : Food Additives

Lesson 4 : Food Quality, Food Safety ...

'Lesson 5 : Quality Programs and Quality ...

Lesson 6 : Quality Management Systems

Lesson 7 : ISO 9001 : 2000 ....

Lesson 8 : ISO 9001: 2000 and .

Lesson 9 : ISO 9001: 2000 and .

Lesson 10 : GMPS and HACCP

Lesson 11 : HACCP Prerequisite .

Lesson 12 : HACCP Prerequisite .

Lesson 13 : HACCP Prerequisite .

Lesson 14 : The HACCP System for Food Safety

Lesson 15 : HACCP Principles

Lesson 16 : HACCP Principles
, .

.Lesson 17 : Chronology of Foods Safety ..

1.2 - 1.22

2.1 - 2.10

3.1 - 3.9

4.1 -4.9

5.1 - 5.9

6.1 -6.13

7.1 - 7.8

8.1 - 8.11

9.1 - 9.8

10.1 -10.7

11.1 -11.11

12.1 - 12.10

13.1 - 13.8

14.1 -14.9

15.1 -15.9

16.1 -16.7

17.1 - 17.18



1.0 OBJECTIVE:

1. To know the common vocabulary of food quality and food safety

2. Knowing and understanding the vocabulary and technical language of a ueld is
essential for any area of study

STRUCTURE
1.1 Introduction

1.2 Definitions and explanation of terms

1.3 Recognizedexperts in the quality field

1.4 Summary

1.5 SelfAssessmentQuestions

1.6 References

1.1 INTRODUCTION

The Organization for Standardization (ISO) revised the international quality management system
standards in 2000, a section of the ISO 9000:2000 standard was devoted to vocabulary. The
definitions in the ISO 9000:2000 standard are the most current and widely accepted definitions. In
the area of food safety, the Codex Alimentarius Commission has defined terms used in the
internationally recognized hazard analysis critical control point (HACCP) system. These definitions
are the most widely accepted internationally and are similar to and in many.cases, identical to the
definltions ofthe National Advisory Committee on Microbiological Criteria for Foods (NACMCF).

1.2 DEFINITIONS AND EXPLANATION OF TERMS

Acceptable quality level (AQL) In a continuing series of lots, a quality level that, for the pur­
pose of sampling, inspection, is the limit of satisfactory process average (QP, 20Q2}.The AQL is
used in acceptance sampling of product lots. It can also be expressed as the maximum percent
defective that can be considered satisfactory for the average of the process that is producing
several lots of a product.

Acceptance sampling Procedure by which a decision to accept or reject a lot is based on the
results of inspection of samples (ASO, 199B).

American Society for Quality CASQ) A professional, not-for-profit association that develops,
promotes, and applies quality-related information and technology for the private sector. govern-
ment, and academia (OP, 2002). '
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ASQ is the largest professional association for practitioners in.the quality field. 'Its acUvities
include offering the following certification programs to quality p..pfesslonals: CertifieQ ~anical
Engineer, Certified Quality Auditor (CQA), Certified Quality AlJditor (CQA)-Biomedical, Certified
Quality Auditor (CQA)-Hazard Analysis Critical Control Point (HACCP), Certified QualityEngineer
(CQE), Certified Quality Improvement Associate (CQIA), Certified Quality Manager (CQM), Certified
Quality Technician (CQT), Certified Reliability Engineer (CRE), Certified Six Sigma $lack Belt
(CSSBB), Certified Software Quality Engineer (CSQE).

Assignable cause Those observations of a process measurement that are not randomly caused
(ASQ, 1998). A name for the source of variation in a process that is not due to chance and, therefore,
can be identified and eliminated. Also called special cause (QP, 2002).

Assignable causes can be identified by use of control charts .

.Attributes (method of) A measurement of quality consisting of noting the presence (or absence) ~
of some characteristic or attribute in each of the units in a group under consideration, and counting
how many units do (or do not) possess the quality attribute or how many such events occur in the
unit, group, or area (ASQ, 1998).

Audit Systematic, independent, and documented process for obtaining audit evidence and
evaluating it objectively to determine the extent to which audit criteria are fulfilled (ISO 9000;2000).

Common types of audits in the food industry are audits of quality management systems, audits of
good manufacturing practices (GMP audits), and audits of the hazard analysis critical control point
system (HACCP audit). GMP audits and HACCP audits are food safety audits and are frequenUy
conducted in food companies by government regulatory agencies. Internal audits are commonly
carried out within a food company for the benefit of the company. Internal audits are first-party
audits. External audits are also common in the food industry. An external audit conducted in a food
company by a customer, or on behalf of the customer, for the benefit of the customer is a second­
party audit. An external audit carried out by an organization that is independent of both the compaoy
and the customer is a third-party audit. A registration audit is a third-party audit carried out for the
purpose of registering the company to a recognized standard, such as the ISO 9001 :2000 q'! Jlity
management system standard.

,. .
AUditee Organization being audited (ISO 9000:2000). For an internal audit, the auditee is commonly
a department, section, or sector that is being audited. For an external audit, the auditea is the
company that is being audited.

Auditor A person with the competence to conduct an audit (ISO 9000:2000). For an internal audit,
the auditor is appointed by the company's management. For an external audit, the auditor is appointed
by the organization responsible for conducting the audit.

For all types of audits, an auditor must have the necessary qualifications to conduct the
audit. The person who performs an audit of a process must not be involved in the activities of the
process; this ensures that the audit is an independent process.

Audit client Organization or person requesting an audit (ISO 9000:2000), For example, in the
case of a second-party audit of an organization, done by someone on behalf of a .'
customer, the audit client is the customer, .i '"

Audit conclusion Outcome of an audit provided by an audit team after consideration of the. audit
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objectives and all audit findings (ISO 9000:2000).

The audit conclusions are contained in the audit report after the completion of an audit. In
general, when there is more than one person on the audit team, the lead auditor on the audit team
is responsible for providing the audit conclusions.

Audit criteria Set of policies, procedures, or requirements used as a reference (ISO
9000:2000).

Audit evidence Records, statements of fact, or other verifiable information relevant to the audit
criteria (ISO 9000:2000).

Audit evidence is obtained by an auditor during an audit by examination of records, from the
observationof activities, and from information obtained during interviews of personnel responsible
for activities.

Audit findlnqs Results of the evaluation of the collected audit evidence against audit criteria (ISO
9000:2000).

After gathering the audit evidence during the course of an audit, an auditor carries out an objective
evaluationof the evidence in relation to the audit criteria to arrive at the audit findings.

Audit program Set of one or more audits planned for a specific time frame and directed toward a
specific purpose (ISO 9000:2000). '

Audit team One or more auditors conducting an audit (ISO 9000:2000). An audit team should
have a lead auditor who has overall responsibility for the audit.

Benchmarking An improvement process in which a company measures its performance against
that of best-in-class companies, determines how those companies achieved their performance
levels, and uses the information to improve its own performance. The subjects that can be
benchmarked include strategies, operations, processes, and procedures (OP, 2002).

Best practice A superior method or innovative practice that contributes to the improved
performance of an organization, usually recognized as "best" by other peer organizations (OP,
2002). ..
Blemish An imperfectionsevere enoughto benoticedbut that should not cause any real impairment
with' respect to intended normal or reas'onably foreseeable use (OP, 2002). See also: defect,
imperfection, and non-conformity.

Body. of knowledge (BOK) The prescribed aggregation of knowledge in a particular area an
individual is expected to have mastered to be considered or be certified as a practitioner (OP,
2002).

Breakthrough improvement A dynamic, decisive movement to a new, higher level of
performance (OP, 2002).

Cali,bration Correcting a measuring device to agreewith a standard (ASO,1998). The comparison
of a-measurement instrument or system of unverified accuracy to a measurement instrument or
system of a known accuracy to detect any variation from the required performance specification
(OP,2002).

..'



Capability Ability of an organization, system, or process to realize a product that will fulfil the
requirements for that product (ISO 9000:2000).

Cause-and-effect diagram Used for analyzing process dispersion, if illustrates the main causes
and subcauses leading to an effect (symptom). It was developed by Kaoru Ishikawa and is also
referred to as the Ishikawa diaqrarn and the fishbone diagram because of its shape. It is one of the
seven tools of quality (QP, 2002).

Characteristic Distinguishing feature (ISO 9000:2000). A property that helps to differentiate among
items of a given sample or population (ASQ, 1998). The factors, elements, or measures that define
and differentiate a process, function, product, service, or other entity (QP, 2002). See also: quality
characteristic.

Fo'r food products, some common quality characteristics are safety, suitability, appearance, color,
taste, texture, and composition.

Chart A tool for organizing, summarizing and depicting data in graphic form (QP, 2002).

Check sheet A form for recording data from a process or product; may be used as a first step of
a processor product quality analysis (ASQ,

1998). It is a simple data recording device custom designed by the user to allow ready interpretation
of the data recorded, It is one of the seven tools of quality (QP, 2002).

Checklist A tool used to ensure that all important steps or actions in an operation have been
taken. A checklist contains items that are important or relevant to an issue or situation (QP,
20.02).

Checklists are commonly used by auditors as a tool to obtain objective evidence during audits.

C1eaning The removal of soil, food residue, dirt, grease, or other objection- able matter (Codex
Alimentarius, 1997).

Codex Alimentarius Set of internationally recognized food standards developed by the Codex
Alimentarius Commission.

Codex Alil'(lentarius Commission Ajoint, subsidiary body of the Food and Agricultural Organization
(FAO) of the United Nations and the World Health Organization (WHO). The Codex Alimentarius
Commission was established 'in 1962 for the purpose of developing, promoting, and harmonizing
standards for food in order to facilitate international trade. Membership on the Commission is open
to all"member nations and associate members of the FAO and WHO. The Codex Alimentarius
Commission has developed numerous internationally recognized food standards as well as an.
internationally recognized HACCP system.

Common cause(s) Attributes or variables of a process that are the result of random variations
inherent in the process (ASQ, 1998). Causes of variation that are inherent in a process over time.
They affect every outcome of the process and everyone working in the process (QP,2002).

Company, culture A system of values, beliefs and behaviors inherent in a company. To optimize
business performance, top management must define and create the necessary culture (QP, 2002).'

Competence Demonstrated ability to apply knowledge and skills (ISO 9000:2000).
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Compliance The state of an organization that meets prescribed specifications, contract terms,
regulations, or standards (QP, 2002). See also: conformance and conformity.

Concession Permissionto useor releasea productthat does not conform to specified requirements
(ISO9000:2000).See also: deviation permit.A customer can grant a concession to an organization
for the ac- ceptance of a product that has been made but which does not conform to the product
requirements: the concession is granted before use or release of the nonconforming product.

Conformance An affirmative indication or judgement that a product has met the requirements of
a relevantspecification,contract, or rcgu-Iation (OP,2002).The terms conformity and conformance
are oftenused interchange- ably. In the ISO9000:2000 standards, conformity is used in preference
to conformance.

\
.. Conformity Fulfillment of an requirement (ISO 9000:2000). Conformity can be associated with a'

product, a process, or a system.

Consumer The external customer to whom a product or service is ultimately delivered. Also
called cod user (OP,2002).

CO'hsumer's risk The probability that an unacceptable lot will be accepted under a specified
sarnpling plan (ASO, 1998). Pertains to sampling and the potential risk that bad product will be
accepted and shipped to the consumer (OP,2002).

Contaminant Any biologicalor chemical agent, foreignmatter,or other substances not intentionally
add.edto food, which may compro- mise food safety or food suitability (CodexAlimentarius, 1997).

Contamination The introduction or occurrence of a contaminant in food or food environment
(CodexAlimentarius, 1997). See also: cross-contamination.

Continual improvement Recurring activity to increase the ability to fulfill requirements (ISO
9000:2000).Continual improvement is one of the eight quality management principles recognized
by ISO 9000:2000. This principle states: Continual improvement of the organization's overall
performance should be a permanent objective of the organization.

Continuous improvement (CI) Sometimes called continual improvement. The ongoing
improvement of products, services, or processes through incremental and breakthrough
improvements (QP, 2002). .

Control (Verb)Totake all necessary actions to ensure and maintain compli- ance Withthe criteria
established in the HACCP plan. (Noun) The shte wherein correct procedures are being followed
and criteria are being met (CodexAlimentarius, 1997).Tomanage the condi- tions of an operation
to maintaincompliance with established cri- teria. The state in which correct procedures are being
followed and criteria are being met (NACMCF, 1997).Commonly used in other phrases,' includinq
processcontrol,qualitycontrol, controlchart, controlpoint,criticalcontrol point,and controlmeasure.

Control chart Usually a graph of groups or individuals of a process param- eter sampled at
regular intervals and plotted on a format that includes statistical process limits (ASQ, 1998). A
chartwith upper and lower control limits on which values of some statistical mea- sure for a series
of samples or subgroups are plotted. The chart frequently shows a central line to help detect a
trend of plotted values toward either control limit. It is one of the seven tools of quality (QP,2002).
Control charts are commonly used in statistical process control. There are several types of control
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charts; the most commonly used are the control chart for variables and the control chart for
attributes.

Control limits Statistically calculated extreme values of a process or prod- uct, outside of which
a process is considered to be out of statistical control; not to be confused with specification limits,
tolerance limits, or critical limits (ASQ, 1998). The natural boundaries of a process within specified
confidence levels, expressed as the upper control limit (UCL) and the lower control limit (lCl)
(OP,2002),

Control measure Any action and activity that can be used to prevent or eliminate a food safely
hazard or reduce it to an acceptable level (Codex Alimentarius, 1997). Any action or activity that
can be used to prevent, eliminate or reduce a significant hazard (NACMCF,1997).

Controlmeasuresare identified to control food safety hazardsduring the development of a HACCP
plan.

Control point Any stepat which biological,chemicalor physicalfactorscan becontrolled(NACMCF,
1997;ASQ, 1998). See also: critical control point. .

Correction Action to eliminate a detected nonconformity (ISO 9000:2000). For a product with a
detected nonconformity, the correction can be to rework the product so that it conforms to the
requirements.

'Corrective action Action to eliminate the cause of a detected nonconformity or other undesirable
situation(ISO9000:2000).Any action to be takenwhen the resultsof monitoring at the CCP indicate
a loss of control {Codex Alimentarius, 1997}. Procedures followed when a deviation occurs
(NACMCF.1997).

Critical control point (CCP) A step at which control can be applied and is essential to prevent or
eliminate a food safety hazard or reduce it to an acceptable level (Codex 'Alimentarius, 1997;
NACMCF, 199"1).The processing factors whose loss of control would result in an unacceptable
foo.dsafety risk (ASQ, 1998).
. ,'.
Critical control point (CCP) decision tree A sequence of questions to assist in determining
Whethera control point is a CCP (NACMCF, 1997). CCP decision trees have been developed by
the NACMCFand by CodexAlimentarius.

Critical limit A criterion that separates acceptability from unacceptability (Codex Alimentarius,
1997).A maximum or minimum value to which a biological, chemical, or physical parameter must
be con- trolled at a CCP to prevent, eliminate, or reduce to an acceptable level, the occurrence of
a food safety hazard (NACMCF, 1997).

Criterion A requirement on which a judgment or decision can be made (NACMCF, 1997).

Critical processes Processes that present senouspctentla! dang'ersto hu-man iife, health, and' .: ~.
the environment or that risk the loss of very large sums ofmoney ora great number of customers • . ,
(OP, 2P02). '. . '. ""

• • ,..' • .~ ~ ...... ~~~••,;'t:,," . ~....~:. ",:_
, Cross-contamination The transfer of contaminant from one food to another; common.means..of :
--cross-contaminaticn include personnel, utensils and equipment. ',< .: .. " ,'" •

" ,. ' I't:Customer Organization or person that receives'a producl (1809000:2000). customer can be
•• • ," ":, -. '-' < ,. : •.••• '. ,;

, ,.
. r ; . :'.... .. .
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a consumer, a client, an end-user, a retailer, a beneficiary, or a purchaser. A customer can be
internal or external to an organization. .

Customer focus One of the eight quality management principles recognized by ISO 9000:2000,
states: Organizations depend on their customers and, therefore, should understand current and
future customer needs, should meet customer requirements and strive to exceed customer
expectations.

Customer satisfaction Customer's perceptionof the degreetowhich the customer 's requirements
have been fulfilled (ISO 9000:2000).

Data /\ set of collected facts. There are two basic kinds of numerical data: measured or
variable data and counted or attribute data (QP,2002).

Defect Nonfulfillment of a requirement related to an intended or specified use (ISO 9000:2000).
A departure of a quality characteristic from its intended level or state that occurs with a severity
sufficient to'an associated product or service not to satisfy intended normal, or reasonably fore­
seeable, usage requirements (ASQ, 1998).A prod- uct's or service's nonfulfillment of an intended
requirernant or reasonable expectation of use, including safety considerations. There are four
ctasses of defects: class one, very serious, leads directly to severe injury or catastrophic eco­
nomic loss; class two, serious, leads directly to significant injury or significant economic loss;
class three, major, is related to major problems with respect to intended normal or reasonably
foreseeableuse; class four, minor, is related to minor problems with respect to intended normal or
reasonably foreseeable use (QP, 1992).

O~fective A unit of product containing at least one defect or having several imperfections that in
combination cause the unit not to satisfy normal or reasonably foreseeable usage requirements
(ASQ, 1998).A defective unit; a unit of product that contains one or more defects with respect to
the quality characteristiC(s)under characterization (QP,2002).
'.
Deming cycle See: plan-do-check-act cycle.

DEnning's 14 points W. Edwards Deming's 14 management practices to help companies in­
crease their quality and productivity:

1. Create constancy of purpose for improving products and services.

2. ~.. Adopt the new philosophy.

3. Cease dependence on inspection to achieve quality.

4. End the practice of awarding business on price alone; instead, minimize total cost
by working with a single supplier.

5. Improve constantly and forever every process for planning, production and service.
6. Institute training on the job.

7. Adopt and institute leadership.

8. Drive out fear.

9. Break down barriers.between staff areas.



10. Eliminate slogans, exhortations and targets for the workforce.

11. Eliminate numerical quotas for the workforce and numerical goals for management.

12. Remove barriers that rob people of pride of workmanship, and eliminate the annual rating or
merit system.

13. Institute a vigorous program of education and self-improvement for everyone.

14. Put everybody in the company to work to accomplish the transformation (QP, 2002).

Dependability Collective term used to describe the availability perter- mance and its influencing
factors: reliability performance, main- tainability performance and maintenance support performance
(ISO 9000:2000). ..
Design and development Set of processes that transforms requirements into specified
characteristics or into the specification of a product, process or system (ISO 9000:2002).

Deviation Failure to meet a critical limit (Codex Alimentarius, 1997; NAC- MCF, 1997),

The term deviation is used in the HACCP vocabulary; it repre- sents a situation where there is a
failure to meet a critical limit that has been established as a requirement at a process step that is
a CCP.

Deviation permit Permission to depart from the originally specified re- quirements of a
'product prior to realization (ISO 9000:2000).

A deviation permit from a customer allows an organization to realize a product without having to
meet the customer's specified requirements. Generally, a deviation permit applies to a specified
quantity of product or a specified period of time, and is for a specific use of the product.

Disinfection The reduction, by means of chemical agents and/or physical methods, of the number
of microorganisms in the environment, to a level that does not compromise food safety or food
suitability (Codex Alimentarius, 1997). '

Document Information and its supporting medium (ISO 9000:2000).

, The types of documents that are part of a quality management system include
specifications, records, documented procedures, work instructions, drawings, reports, standards,
quality manuals, and quality plans. The supporting medium for documents includes paper,
photograph, and magnetic, electronic or optical computer disc.

Effectiveness Extent to which planned activities are realized and planned results achieved (ISO
9,000:2002). The state of having produced a decided upon or desired effect (QP, 2002).

Efficiency Relationship between the result achieved and the resources used (ISO 9000:2002).
The ratio of the output to the total input in a process (QP, 2002).

Employee involvement A practice within an organization whereby em- ployees regularly
participate in making decisions on how their work areas operate, including making suggestions for
improve- ment, planning, goal setting, and monitoring performance (QP,2002).

Empowerment A condition whereby employees have the authority to make decisions and take
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action in their work areas without prior approval (OP,2002).

Establishment Any building or area in which food is handled and the surroundings are under the
control of the same management (Co- dex Alimentarius, 1997).

Expectations (customer) Customer perceptions about how an organiza- tion's products and
services will meet the customer's specific needs and requirements (OP, 2002).

External customer A person or organization that receives a product, service or information but is
not part of the organization supplying the product (OP, 2002). See also: customer and internal
customer.

External failure Nonconformance identified by the external customers (OP,2002).

Factual approach to decision making This is one of the eight quality man- agement principles
recognizedby ISO9000:2000. This principle states: "Effective decisions are based on the analysis
of da~ and information.

Fi~b~ne diagram See: cause-and-effect diagram.

Flowchart A graphical representation of the steps in a process, which is drawn in order to better
understand the process. It is one of the seven tools of quality (OP, 2002).

Flow diagram A systematic representation of the sequence of steps or op- erations used in the
production or manufacture of a particular food item (Codex Alimentarius, 1997). A pictorial repre­
sentation of a process indicating each of the branches and main steps in order of performance
(ASO, 1998).

. The preparation of a process flow diagram is one of the steps in the development of an
HACCP plan for a food item. .

Food handler Any person who directly handles packaged or unpackaged food, food equipment
and utensils, or food contact surfaces and is therefore expected to comply with food hygiene
requ.irements(Co- dex Alimentarius, 1997).

Food hygiene All conditions and measures necessary to ensure the safety and suitability of food
at all stages of the food chain (Codex Ali- mentarius, 1997).. .'
Food'safety The assurance that food will not cause harm to the consumer when it is prepared

, and/or eaten according to its intended use (CodexAlimentarius, 1997).'.
Food suitability Assurance that food is acceptable for human consumption according to its
intended use (CodexAlimentarius, 1997).

GoI"o.go Stateof a unit or product. Two parametersare possible: go (con- forms to specifications)
and no-go (does not conform to specifica- tions) (OP,2002).

Grade Category or rank given to different quality requirements for prod- ucts, processes, or
systems having the same functional use (IS09000:2000).

Hazard A biological, chemical, or physical agent in, or condition of, food with the potential to cause
ari adverse health effect (Codex Alimen- tarius, 1997). A biological, chemical, or physical agent
thati:5 rea- sonably likely to cause illness or injury in the absence of its control (NACMCF, 1997).
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. Hazard analysis The process of collecting and evaluating information on hazards and conditions
leading to their presence to decide which are significant for food safety and, therefore, should be
addressedin the HACCPplan (CodexAlimentarius, 1997).The process of collecting and evaluating
informationon hazardsassociatedwith the food under consideration to decide which are significant
and must be addressed in the HACCP plan (NACMCF, 1997).

Hazard analysis critical control point (HACCP) A system that identifies, evaluates, and controls
hazards that are significant for food safety (CodexAlimentarius, 1997). A systematic approach to
the i.dentifi-cation, evaluation, and control of food safety hazards (NACMCF, 1997).

HACCP,which is recognized for its science-based approach, consists of a set of seven principles
that have been adopted internationally through the work of the CodexAlimentarius Commission.

HACCP plan A document prepared in accordance with the principles of HACCP to ensure control
of hazards that are significant for food safety in the segment of the food chain under consideration
(CodexAlimentarius, 1977). The written document that is based on the principles of HACCP and
that delineates the procedures to be followed (NACMCF, 1997).

An HACep plan is obtained after an HACCP team has carried out the activities required by the
seven principles of HACCP.

HACCP system The result of the implementation of the HACCP plan (NACMCF, 1997).

HACCP team The group of people responsible for developing, implement- ing, and maintaining
the HACCPsystem (NACMCF, 1997).

His.togram A bar chart representing a frequency distribution of a process variable or product
characteristic (ASO, 1998).A graphic summary of variation in a set of data. It is one of seven tools
of quality (OP,2002).

Imperfection A quality characteristic's departure from its intended level or state without any
association to conformance to specification re- quirements on usability of a product or service
(OP,2002).

Improvement The positive effect of a process change effort (OP, 2002). See also: breakthrough
improvement and incremental improvement.

tn-control process A process in which the statistical measure being evalu- ated is in a state of
statistical control; In other words, the variations among the observed sampling results can be
attributed to a con- stant system of chance causes (OP, 2002). See also: out-of-control process.

Incremental improvement Improvements that are implemented on a con- tinual basis (CP,2002).
See also: breakthrough improvement. .

Information Meaningful data (ISO 9000:2000). See also: data.

'Infrastructure System of facilities, equipment, and services needed for the operation of an
organization (ISO 9000:2000).

. Inp.uts The products, services. materials, and so forth obtained from suppliers and used to produce
the outputs delivered to customers (QP,2002).See also: outputs.

'(lsrs.action Conformity evaluation by observation and judgment accompa- nied as appropriate
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by measurement, testing, or gauging (IS09000:2000). The process of measuring, examining,
testing, gauging, or otherwise comparing the unit with the applicable requirements (ASQ, 1998).
Measuring,examining, testing and gauging ohe or more characteristics of a product or service and
comparing the results with specified requirements to determine whether confor- mity is achieved
for each characteristic (QP, 2002).

Inspection (100%) Inspection of all the units in a lot or batch (QP, 2002).

Inspection lot A collection of similar units or a specific quantity of similar material offered for
inspection and acceptance at one time (QP,2002).

Interested party Person or a group having an interest in the performance or success of an
organization (ISO 9000:2000).

The interestedparties of an organization include the organiza- tion's customers, suppliers, owners,
partners, bankers, people in the organization, or anyonewho may have an interest in some aspect
of the-organization's performance.

Internal customer The recipient (person or department) within an organi- zation of an output
from another person or department in the organization (QP,2002). See also: external customer.

Internal failure A product failure that occurs before the product is delivered to external customers
(QP\2002). See also: external failure.

International Organization for Standardization (ISO)A network of na- tional standards institutes
from 140countriesworking in partner- shipwith international organizations, governments, industry,
business,andconsumer representativesto develop and publish international standards (QP,2002).
A worldwide federation of na- tional standard bodies which are referred to as ISO member bodies
(ISO9000:2000).

Involvement of people This is one of the eight quality management prin- ciples recognized by
180'9000:2000. This principle states: "People at all levels are the essence of an organization and
their.full in- volvement enables their abilities to be used for the organization's benefit.

ISO.9000 family of standards A coherent set of four quality management system standards
facilitating mutual understanding in national and international trade (ISO 9000:2000).

The standardshave beendeveloped by the InternationalOrga- nization for Standardizationto assist
all types and sizes of organi- zations to implement and operate effective quality management
systems. ISO9000:2000Quality managementsystems- Fundamentalsand vocabulary describes
fundamentals of quality man- agement systems and specifies and defines the terminology used in
these systems. ISO 9001 :2000 Quality management systems - Requirements specify the
requirementsfor the quality management system of an organization that needs to demonstrate its
ability to provide products that meet customer and regulatory requirements, and aims to enhance
customersatisfaction. ISO9004:2000Quality managementsystems - Guidelines for performance
improve- ments provides guidelines that address the effectiveness and effi- ciency of quality
rnanaqement systems to improve organizational performance and the satisfaction of customers
and other parties. ISO 19011:2002 provides guidance on auditing quality management systems
jmd environmental management systems,

.Iust-ln-tlme (JIT) manufacturing An optimal material requirement plan- ning system for a
rnanufacturinqprocess inwhich there is little or nomanufacturing material inventory on hand at the

"
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manufacturing site and little or no incoming inspection (QP,2002).

Just-in-time training The provision of training onlywhen it is needed to all but eliminate the loss of
knowledge and skill caused by a lag between training and use (OP,2002).

Kaizen A Japanese term that means gradual, unending improvement by doing little things better
and setting and achieving increasingly higher standards (QP,2002).

Leadership This is one of the eight quality managementprinciples recog- nized by ISO9000:2000.
This principle states: "Leaders establish unity of purpose and direction of the organization. They
should create and maintain the internal environment in which people can become fully involved in
achieving the organization's objectives." An essential part of a quality improvement effort.
Organization leaders must establish a vision, communicate that vision to those in the organization,
ari.dprovide the tools and knowledge necessary to accomplish the vision (OP,2002).

LotA'definite quantity of product or material accumulated under condi- tions that are considered
uniform for sampling purposes (ASO,1998). A defined quantity of product accumulated under
conditions considered uniform for sampling purposes (OP,2002).

Lot (batch) A definite quantity of some product manufactured under con- ditions of production that
areconsidered uniform (QP,2002).

Lower control limit (LCL) Control limit for points below the central line in a control chart (QP,
290?). See also: upper control limit.

Malcolm Baldrige National Quality Award (MBNQA) An award estab- lished by the U.S.
Congress in 1987 to raise awareness of quality management and recognize U.S. companies that
haveimplemented successful quality management systems. The awards program is managed by
the Natlonallnstituteof StandardsandTechnology(NIST)andadministered by theAmericanSociety
for Quality (QP,2002).

The Malcolm Baldrige National Quality Award is considered an excellence model and the criteria
are referred to as the Baldrige Criteria for Performance Excellence; the seven categories of criteria
are: leadership, strategic planning, customer and market focus, information and analysis, human
resource focus, process management, and results. See also: quality management principles.

Management review A periodic meeting of management at which it re- views the status and
effectiveness of the organization's quality management system (OP,2002).

Management system System to establish policy and objectives and to achieve those
objectives (ISO 9000:2000). See also "quality manage- ment system.

There are several types of management systems; these include quality management systems,
environmental management sys- tems, financial management systems, and occupational health
and safety systems. Quality management systems are covered by the ISO 9000:2000 standards.

~e3$urement The act or process of quantitatively comparing results with requirements (QP,
200.2).

,M~asurement process Set of operations to determine the value of a quantity (ISO QOOO:2000).
See also: inspection and test.



Measuring equipment Measuring instrument, software, measurement standard, reference
material, or auxiliary apparatus or combination thereof necessary to realize a measurement process
(ISO 9000:2000).

Monitor The act of conducting a planned sequence of observations or mea- surements of control
parameters to assess whether a CCP is under control (Codex Alimentarius, 1997). To conduct a
planned sequence of observations or measurements to assess whether a CCP is under control
and to produce an accurate record for future use in verifi- cation (NACMCF, 1997).

Mutually beneficial supplier relationships This is one of the eight quality management principles
recognized by ISO 9000:2000. This princi- pie states: "An organization and its suppliers are
interdependent and a mutually beneficial relationship enhances the ability of both to create value."

Natio.nallnstitute of Standards and Technology (NIST) An agency of the U.S. Department of
Commerce that develops and promotes mea- surements, standards, and technology. NIST
m~mages the Malcolm Baldrige National Quality Award (QP, 2002).

Nonconformity Nonfulfillment of a requirement (ISO 9000:2000). A depar- ture of a quality
characteristic from its intended level or state that occurs with severity sufficient to cause associated
product or ser- vice to meet a specification requirement (ASQ, 1998). The nonful- fillment of a
specified requirement (QP, 2002). See also: blemish, defect, and imperfection.

Objeclive evidence Data supporting the existence or verity of something (ISO 9000:2000).

Operating characteristic (OC) curve A plot showing, for a given sample plan, the probability of
accepting a lot, as a function of the lot quality (ASQ, 1998).

Organization Group of people and facilities with an arrangement of respon- sibilities, authorities,
anq relationships (ISO 9000:2000).

Organizational structure Arrangement of responsibilities, authorities, and relationships between
people (ISO 9000:2000).

Out-of-control process A process in which the statistical measure being evaluated is not in a
state of statistical control. In other words, the variations among the observed sampling results
cannot be attrib- uted to a constant system of chance causes but to assignable or special causes
(QP, 2002). See also: in-process control.

Outputs Products, materials, services, or information provided to customers from a process
(QP, 2002).

Pareto chart A bar chart or graph of the frequency of product or process measurements. The
bars are plotted in order of frequency. The graph may be expressed in numbers or cumulative
percentages (ASQ, 1998). A graphical tool for ranking causes from most signif- icant to least
significant. It is based on the Pareto principle which was first defined by J.M. Juran in 1950. The
principle, named after nineteenth-century economist Vilfredo Pareto, suggests that most effects
come from relatively few causes; that is, 80% of the effects come from 20% of the possible causes.
It is one of the seven tools of quality (QP, 2002).

Pe!,lt control Suppression of pests, usually by chemical, physical or envi- ronmental means, to
a.level at which few are still existinq (ASQ,1998).



Plan-do-check-act (PDCA) cycle A four-step process for quality improve- ment, which is
sometimes referred to as the Shewhart cycle and sometimes as the Deming cycle. In the first step
(pian), a plan to effect improvement is developed. In the second step (do), the plan is carried out.
In the third step (check), the effects of tne plan are observed. In the last step (act), the results are
studied to determine what was learned and can be predicted. Also called the plan-do-study-
act (POSA) cycle (OP, 1992).

The ISO 9001 :2000 standard proposes that the methodology of the PDCA cycle can be applied to
all processes in an organization's quality management system, as follows: plan - establish the
objec tives and processes necessary to deliver results in accordance with customer requirements
and the organization's policies; do implement theprocesses; check monitor and measure processes
and product against policies, objectives, and requirements for the prod- uct and report the results;
act take actions to continually improve process performance.

Prerequisite programs Procedures, including good manufacturing practices that address
operational conditions providing the foundation for the HACCP system (NACI\1ICF, 1"997)..
Prerequisite programs must be developed and implemented before an effective HACCP system
can be implemented. The NACMCF provides the following examples of common prerequisite
programs: facilities, supplier control, specifications,productionequipment, cleaningand sanitation,
personalhygiene, training, chemical control, receiving,storage and shipping, traceability and recall,
pest control. These topics are covered in the Codex General Principles of Food Hygiene under the
followingcategories:design and facilities, controlof operation,maintenanceand sanitation,personal
hygiene, transportation, product information and consumer awareness, and training;

Process Set of interrelated or intera.ctingactivities which transforms inputs into outputs (ISO
9000:2000).A set of interrelated work activities.

Preventive action Action taken to eliminate the cause of a potential non- conformity or other
undesirable potential situation (ISO 9000:2000). See also: corrective action.

Procedure Specified way to carry out an activity or a process (IS09000:2000). The
.steps in a process and how these steps are to be performed for the process to fulfill

.' customers' requirements (OP,2002).

Process Set of interrelated or interacting activities which transforms inputs into outputs (ISO
9000:2000).A set of interrelated work activities characterized by a set of specific inputs and value­
added tasks that make up a procedure for a set of specific outputs (OP, 2002).

Pr.ocess approach This is one of the eight quality management principles recognized by ISO
9000:2000.This principle states: "A desired re- suit is achieved more efficiently when activities and
related resourc- es are managed as a process." The systematic identification and management of
the processes employed within an organization and particularly the interactions between such
processes (ISO 9000:2000). See also process management.

Process capability The limits within which a tool or process operates, based upon minimum
variability as governed by the prevailing circumstances (ASO, 1998). A statistical measure of the
inherent process variability for a given .characteristic (OP,2002).

Process capability index The value of the tolerance specified for the characteristic divided by the
process capability (OP, 2002).
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Process control The methodology for keeping a process within boundaries; minimizing the
variation of a process (OP,2002).

Process improvement The application of the plan-do-check-act (PDCA) cycle philosophy to a
process to produce improvement and better meet the needs and expectations of customers (OP,
2002).

Process management The pertinent techniques and tools applied to a process to implement and
improve process effectiveness, hold the gains and ensure process integrity in fulfilling customer
requirements (OP, 2002).

Process map A typeof flowchart depicting the steps in a process,with identificationof responsibility
for each step and the key measure (OP,2002).

Process owner The person who coordinates the various functions and work activities at all levels
of a process, has the authority or ability to make changes in the process as required and manages
the entire process to ensure performance effectiveness (OP,2002).

Producer's risk The probability that ari acceptable lot of productwill be rejected under a specified
sampling plan (ASO, 1998). See also: consumer's risk.

-.
Product Result of a process (ISO 9000:2000). The ISO 9000 standard recognizes four generic
product categories: services, software, hardware, and processed materials. Food products are
examples of processed materials, while food service is an example of a service.'_ :

Project Unique process consisting of a set of coordinated and controlled activities with start and
finish dates, undertaken to achieve an objective conforming to specific requirements including the
constraints of time, cost arid resources (ISO 9000:2000).

Qualification process Process to demonstrate the ability to fulfil specified requirements (ISO
9000:2000).

Quality Degree to which a set of inherent characteristics fulfils requirements (ISO 9000:2000).
The totality of characteristics of a product or ser- vice that bear on its ability to satisfy stated and
implied needs (ASO, 1998).

Ql,Jalityassurance (QA) Part of quality management focused on providing confidence that quality
requirements will be fulfilled (ISO 9000:2000).All those planned or systematic actions necessary
to provide adequate confidence that a product or service will satisfy given needs (ASO, 1998).All
the plannedand systematicactivities implementedwithin a quality system that can be demonstrated

. to provide confidencea product or service will fulfill requirements for quality (OP, 2002). See also:
quality control. .

Qua!ity audit See: audit... ,

Quality characteristic Inherent characteristic of a product, process or sys- tem related to a
requirement (ISO 9000:2000). See also: characteristic...
Quality control (QC) Part of quality management focused on fulfilling quality requirements
(ISO 9000:2000). The operational techniques and activities that sustain a quality of product or
service that will satisfy given needs; also the use of such techniques and activities. (ASQ, 1998)
The operational techniques and activities used to fulfill requirements for quality (OP, 2002). See
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also: quality assurance.

Quality improvement Part of quality management focused on increasing the ability to fulfill quality
requirements (ISO 9000:2000). See also: continual improvement.

Quality management Coordinated activities to direct and control an orga- nization with regard to
quality (ISO9000:2000).The totality offunc- tionsinvolved in the determination and achievement of
quality (AGO, 1998). See also: total quality management.

Quality management principles The ISO 9000:2000 standard identifies eight quality
management principles that can be used by an orga- nization's top management inorder to lead
the orqanizationto- ward improved performance.These principles are: customer focus, leadership,
involveraent of people, process approach, system approach to management, continual
improvement, factual approach to decision making, mutually beneficial supplier relationships.

:

Quality management system Management system to direct and control an organization with
regardtoquality (ISO9000:2000).Aformalized systemthat documentsthe structure, responsibilities
and.prooe-dures required to achieve effective quality management (QP,2002).

Ciu~lity ~anual Document specifying the quality management system of an organization (ISO
9000:2000).

Quality jobjective Something sought. or aimed for, related to quality (IS09000:2000).
,.

Qualityjplan Document specifying which procedures and associated re- sources shall be applied
bywhorJ1andwhen to a specific project, product, process, or contract (ISO 9000:2000)Adocument
or set qf documents that describe the standards, quality practices, resources and processes
pertinent to a 'specific product, service or project (QP,2002).

Qual!ty planning Part of quality management focused on setting quality objectives and specifying
necessary operational processes and re- lated resources to fulfill the' quality objectives (ISO
9000:2900).

. ,
Quality policy Overall intentions and direction of an organization related to quality as formally
expressed by top management (IS09000:2000). An organization's general statement of its
beliefsabout quality, how quality will come about, and what is expected to result (QP,2002).

; Rand9m cause A cause of variation due to chance and nat assiqnable to any factor (QP,2002).

Recor~ Document stating results achieved or providing' evidence of activities performed (ISO
9000:2000).

Regrak:te Alteration of the grade of a nonconforming product in order to make it conform to
requirements differing from the initial ones (ISO 9000:2000).

. ,Relea~e Permission to proceed to the next stage of a process (ISO 9000:2000).

Reliability The ability of an item to perform a required function under stated conditions for a
standard period of time (ASQ, 1998). The probability of a product performing its intended function
.under stated conditions without failure for a given period of time (QP,2002).

" i

Repair Action taken on a nonconforming product to make it acceptable for the intended use (ISO
sooozooo; See also: rework.
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Requirement Need or expectation that is stated. generally implied or obliq- atory (ISO 9000:2(00).
C.;ii,ocnplesinclude product requirements, customer requirements, and quality management system
requrrernents.

Review Activity undertaken to determine the suitability, adequacy, and effectiveness of the subject
matter to achieve established objectives (ISO 9000:2000).

Rework Action on a nonconforming product to make it conform to the requirements (ISO
9000:2000).

Scatter diagram A graph relating two process variables. Useful for investi- gating the relationship
(if any) between these variables. It is one of the seven tools of quality (ASO, 199B). A graphical
technique to analyze the relationship between two variables (OP, 2002).

Scrap Action taken on a nonconforming product to preclude its originally intended use (ISO
9000:2000).,
Severity The seriousness of a hazard's effect(s) (NACMCF, 1997).

Seven tools of quality Tools that help organizations understand their pro- cesses in order to
improve them. The tools are: cause-and-effect diagram, check sheet, control chart, flowchart,
histogram, Pareto chart, and scatter diagram (OP, 2002) .

. Shflwhart cycle See: plan-do-check-act cycle.

Si·x Sigma A methodology that provides businesses with the tools to irn- prove the capability ot
their business processes. This increase in performance and decrease in process variation leads
to defect re- duction and improvement in profits, employee marple, and prod- uct quality (OP,
2002).

,Six Stgma quality A term generally used to indicate that a process is well controlled (Le., six
sigma from the centerline in a control chart) (OP,2002).

Specification Document stating requirements (ISO 9000:2000) A document that states the
requirements to which a given product or service must conform (OP, 2002).

Statistlcal process control (SPC) The application of statistical techniques to control a process
(?,p, 2002). See also: statistical quality control.

Sp~c.ial causes Causes of variation that arise because of special circumstanc- es. They are not
ail 'inherent part of a process. Special causes are also referred to as assignable causes (OP,
~002). See also: common causes.

Specification Document stating requirements (ISO 9000:2000) A document that states the
requirements to which a given product or service must conform.(OP, 2002).
; ,.

Statistical process control (SPC) The application otstatistical techniques to control a process
(OR, ,2002). See also: statistical quality control.

S~tistical quality control (SQC) The application of statistical techniques to control quality, includes
statistical process control (OP, 2002).

step A point, procedure, operation, or stage in the food chain including raw materials, from
primary production to final consumption (Co- dex Alimentarius, 1997). A point, procedure, operation,



or stage in the food system from primary production to final consumption (NACMCF, 1997).

Supplier Organization or person that provides a product (ISO 9000:2000). An organization that
provides a product or service to the customer (ASQ, 1998). A source of materials, service, or
information input provided to a process (QP, 2002).

Supply chain The series of suppliers relating to a given process (QP, 2002).

Surveillance Monitoring or observation to verify whether an itern or activity conforms to specified
requirements (ASQ, 1998). The continual monitoring of a process; a type of periodic assessment
or audit conducted to determine whether a process continues to perform to a predetermined
standard (QP, 2002).

System Set of interrelated or interacting elements (ISO 9000:2000). A group 6f mterdependent
processes and people that together perform a common mission (QP, 2002). •

System approach to management This is one of the eight quality manage- ment principles
recognized by ISO 9000:2000. This principle states: "Identifying, understanding and managing
interrelated processes as a system contributes to the organization's effectiveness and ef- ficiency
in achievinq its objectives. .

Technical expert (audit) Person 'who provides specific knowledge or exper- tise on the subject
to be audited (ISO 9000:2000).

Test Dstermination of one or more characteristics according to a procedure (ISO 9000:2000).
,

Testing A.means of determining the capability of an item to meet specified requirements by
subjectinq the item to a set of physical, chemical, environrY,lentalor operating actions and conditions
(ASQ, 1998). .

Top management Person or group of people who directs and controls an organization at the
highest level (ISO 9000:2000).

Total quality control (TQC) A system that integrates quality development, maintenance and
improvement of the parts of an organization. It helps a company to economically manufacture its
product and deliver its services (OP, 2002).

Total ,quality management (TQM) A term initially coined by the U.S. Naval Air Systems Command
to describe its Japanese-style management approach to quality improvement. TaM is a
management approach to long-term success through customer satisfaction. It is 'based on the
participation of all members of an organization in improving processes, products, services, and
the culture in which they work. The methods for implementing this approach are found in the
teachinqs of such quality leaders as Philip B. Crosby, W. Edwards Deming, Armand V. Feigenbaum,
Ki'joru Ishikawa, and Joseph M. Juran (QP, 2002).

Jraceabil,ty Ability to trace the history, application or location of that which is under consideration
':(IS.<;:>9000:2000). The ability to trace the history, application. or location of an item and like items or
actlv- ities by means of recorded identification (ASQ, ~998).

'.Upper cqntrol limit (UCl) Control limit for points above the central line in a control chart (QP,
2002). See also: lower control limit.
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Validation Confirmation through the provision of objective evidence that the requirements for a
specific intended use or application have been fulfilled (ISO 9000:2000). Obtaining evidence that
the elements of the HACCP plan are effective (Codex Alimentarius, 1997). That element of
verification focused on collecting and evaluating scien- tific and technical information to determine
whether the HACCP plan, when properly implemented, will effectively control the haz- ards
(NACMCF, 1997). The act of confirming that a product or service meets the requirements for
which it is intended (OP, 2002). See also: verification.

Value .added The parts of the process that add worth from the perspective of the external customer
(OP,2000). .

Variables (method of) Measurement of quality consisting of measuring and recording the
numerical magnitude of a quality characteristic for each of the units in the group under consideration
(~SO, 1998) .

. .
Verification Confirmation, through the provision of objective evidence, that specified requirements
have been fulfilled. (ISO 9000:2000). The application of methods, procedures, tests, and other
evaluations, in addition to monitoring to determine compliance with the HAC- CP plan (Codex
Al,mentarius, 1997). Those activities, other than monitoring, that determine the validity of the HACCP
pian and that the system is operating according to the plan (NACMCF, 1997). The act of determining
whether products and services conform to specific requirements (OP, 2002).

""wid-class quality A term used to indicate a standard of excellence: best of the best (OP, 2002).

Work environment Set of conditions under which work is performed (ISO 9000:2000).

In' food processing, control of the work environment is requiredas good manufacturing practice
and as part of the prerequislte protJrams of HACCP .
.'

Zero defects A performance .sthndard developed by Philip Crosby (OP, 2002).
~.

. .
1.3' RECOGNIZED EXPERTS IN THE QUALITY FIELD. .

The evolution of quality management principles and practices has resulted from the pioneering
•.work of several recognized experts during the last century and particularly since the 1950s.
Arnonq the experts whose contri- butions are particularly well recognized are:

· Philip Crosby introduced the zero defects concept. He has authored several books in the
field of quality management (OP, 2002) ..:.

W: Edwards Deming developed the 14 points referred to as the 14 quality management
practices to help companies increase their quality and productivity. He has authored several
·books in the field of quality manage- men! and is also recognized for his expertise in statistical
quality control (OP, 2002).

Harold F. Dodge is recognized for his work with acceptance sampling and standardized
·inspection procedures. He has contributed to the devel- opment of several acceptance sampling
concepts, including consumer's risk, producer's risk and average outgoing quality level. Together
with Harry G. Romig, he developed the Dodge-Romig sampling tables (OP, 2002).



Centre for Distance Education 1.20 Achary'a Nagarjuna University

Armand, V. Feigenbaum, the author of Total Quality Control, is recog- nized for being the
first to propose the concept (QP,2002).

Eugene L. Grant introduced statistical quality control concepts to improve manufacturing
production. He has authored and co-authored sev- eral books (QP,2002).

Kaoru Ishikawa is recognized for the development of the cause-and-effect diagram
which is also known as the Ishikawa diagram. He is regarded as a pioneer in quality control
activities in Japan and has authored several books in the field of quality control and quality
management (QP,2002).

Joseph M. Juran is recognized for his contributions to the quality man- agement; he has
authoredor co-authored several books on various topics in the field of quality management (QP,
2002).

Harry G. Romig was the first to develop the sampling plans using variable data and the
conceptof averageoutgoingquality limit.Togetherwith HaroldF.Dodge, hedeveloped the Dodge­
Romig sampling tables (QP,2002).

Walter A. Shewhart is recognized for his pioneeringwork in bringing together the disciplines
of statistics, engineering, and economics. This work is the subject of his book Economic Control
of Quality of Manufactured Product He has authored books on statistical quality control and is
best known for creating the control chart (QP,2002).

Genichi Taguchi developedmethodologyto improvequality and reducecosts, this is referred
to as the Taguchi methods. He also developed the concept of quality loss function (QP,2002).

1'.4 SUMMARY:
The international recognition of systems for food safety and for quality management has

re'iiultedin the need to adopt terminology that can be interpretedin a uniformand consistentmanner.
The systems for food safety and for quality management that have been adopted by international
organizations such as the Codex Alimentarius Commission and the International Organization for
Standardization(ISO) have been basedon fundamentalprinciplesdeveloped by recognizedexperts
or' recognized scientific or professional organizations. As a result, there is now standardized
vocabulary in the field of food quality assurance.

1.5 SELF ASSESSMENT QUESTIONS
1.Describe the importence of Vocabulary of food quality assurance,
1.6. REFERENCES..
1. ASQ, Food Processing Industry Quality System Guidelines, ASQ Food, Drug, and Cosmetic
Division,ASQ Quality Press, Milwaukee, 1998.

2'. Codex Alimentarius, 1997 Basic Texts on Food Hygiene, Codex Alimentarius Commission,
Joint FAOIWHO Food Standards Program, Rome.
. .. ,s.rso 9000:2000 International Standard, 2nd ed., 2002-12-15, Quality management systems-
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fundamentals and vocabulary, ISO, Geneva.

4. NACMCF,1997. HazardAnalysis and Critical Control Point Principles and Application
Guidelines,adopted inAugust 1997 by the NationalAdvisory Committee on Microbiological Criteria
for Foods, J. Food Prot., 61(9). 1998, 1246-1259.

5.QP,Quality glossary, Qual. Prog. 35(7),American Society for Quality, Milwaukee, July 2002,
pp.43-61.

Dr. D. JALAJA KUMARI
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OVERVIEW OF FOOD QUALITY AND FOOD
SAFETY

2.0 OBJECTIVE:
". . .:,//. . r

A Toknow the principles an~practice~jdentified with safety and quality in the food industry.
, ,'is-'

A To understand the principles and practices are based on laws and government regulations,

as well as the requirements and expectations of customers and consumers.

STRUCTURE

2.1 Introduction

2.2 Scope of food quality and food safety

2.3 Responsibility for food quality and food safety

2.4 Food safety as part of food quality

2.5 Food quality

2.6 Systems and programs for food quality

2.7 Food safety

2.8 Systems and programs for food safety

2.9 Food Adulterants

2.10 Identification test for Food adultrant

2.11 Summary

2.12 Self assessment questions

2.13 References

2.1 INTRODUCTION
This unit provides the basic need for food quality and food safety activities, operations in

the food industry have been influenced by numerous factors since the 1970s, including:
• Consumer expectations relating to various aspects of food (e.g., nutrition, convenience,

3 additives)
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• Incidents relating to food safety

• Environmental concerns

• Changes in government regulatory processes

.• Traceability in food production and processing.
• Technological changes

• Foods derived from biotechnology

• Irradiated foods

• Organic foods

• Economic factors

• Issues relating to international trade

• Food security concerns related to bioterrorism

As a result, there have been substantlat changes in food industry operations, including
significant developments in food quality and food safety activities. In its continual efforts to address
the food quality and food safety requirements of government, customers, and consumers, and in
the face of the challengesmentionedearlier,the food industryhasembracedgeneric qualitysystems
and quality programs similar to those used by other industries.

2.2 SCOPE OF FOOD QUALITY AND FOOD SAFETY
In addressing food quality and food safety, it is important to keep in mind that the term

"food" covers any unprocessed, semi-processed, or processed item that is intended to be used
as food or drink. This includes any ingredient incorporated into a food or drink, and any substance
that comes into direct contact with a food during processing, preparation, or treatment. Therefore,
food quality and food safety principles and practices are applied to foods from farm produce and
livestock production; manufactured and processed food products for consumers; and all raw
materials,ingredients,processingaids, food-contactpackagingmaterials,and food-contactsurfaces
that are used in the preparation of food and beverage products. The scope offood quality and food
safety covers foods already in the marketplace and new or modified foods. When new or modified
foods are developed for the marketplace, quality and safety must be considered at the conception,
design, and development stages.

2.3 RESPONSIBILITY FOR FOOD QUALITY AND FOOD SAFETY
The overall responsibility for food quality and food safety is shared by all segments of the

food system, including the various food industry sectors, government regulatory agencies, and
consumers in general. The food industry has both the legal and moral responsibility for providing
customers and consumers with foods that meet all established quality and safety rments. Within
a food company, overall responsibility for the implementation and effective use of these programs
and systems rests with senior management. Governments worldwide have enacted food laws
and regulations designed to ensure that foods are fit for human consumption. Such laws protect
consum~rs ....tromharm resulting from unsafe foods and from deception resulting from
misrepresentationor fraud relating to certain establishedfood quality characteristics. Governments
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have also established various agencies that enforce these food laws and regulations; this legal
framework is intended to provide consumers with confidence in the safety and quality of foods.

Within the food supply chain, customers who purchase raw materials, ingredients and
food contact packaging materials for manufacture of consumer foods, must ensure that these
materials are safe and fit for use. When making purchases, consumers need to be vigilant in their
assessment of foods for safety and quality. In particular, customers and consumers must pay
attention to the instructions for handling, storage, preparation, and use of foods.

2.4 ,FOODSAFETY AS PART OF FOOD QUALITY
In the food industry, food safety principles and practices have always been integrated into

activitiesidentifiedwithin quality assuranceor qualitycontrolprograms,orwithin qualitymanagement
systems; therefore, these programs and systems can address both food quality and food safety
simultaneously. The more recent use of HACCP systems in some food companies has resulted
in a weU-definedset of activities that are specifically devoted to food safety. The principles and
practices of the HACCP system are similar to those of quality systems and, therefore, the specific
activities required by the HACCPsystem can be integratedwithin quality systems.A food company
that operateswith a quality management system can be expected to have an HACCP system that
is devoted specifically to food safety as an integral part of its quality management system. A food
company that does not operate with the HACCP system must continue to incorporate food safety
activities and GMPs within its existing quality program or quality system.

Government agencies that use HACCP-based programs to monitor and enforce food laws
and regulations are essentially addressing food safety and fitness for use as human food. The
HACCpLbasedprograms do not address some of the quality aspects of food laws and regulations.
Nevertheless. it is common for the same government agency to monitor and enforce both the food
safetyandfood qualityaspects of those lawsand regulations.Examplesof HACCP-basedprograms
that areusedbygovernmentregulatoryagenciesarethe U.S.FoodandDrugAdministrationSeafood
HACCr: Regulation, and Juice HACCP Regulation; the U.S. Department of Agriculture Pathogen
Reduction: HACCP System Regulations; and the HACCP-based Food Safety Enhancement
Program of the Canadian Food InspectionAgency.

2.5 FOOD QUALITY
Food quality, as distinct from food safety (Section 2.8), is the extent to which all the

established requirements relating to the characteristics of a food are met. Common examples of
quality characteristics of food, excluding the food safety characteristics, are:

• Identity of a food in relation to a standard (e.g., standardized food)

• Declared gross or net quantity (e.g., weight or volume) of a unit of the food or net fill of a
food container

• Declared or claimed amount of one or more stated components of a food

o Appearance (e.g., size, shape, color)

• Flavor

oAroma
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• Texture

• Viscosity

• Shelf-life stability

• Fitness for use as human food

• Wholesomeness

•Adulteration

• Packaging

• Labeling

Someof these quality characteristicsare covered in food laws and regulations. For instance,
failure ora food to meet regulatory requirements relating to a standard of identity, the declared
quantity,declared ingredients,or labelclaims, canbeconsideredasmisrepresentation,misbranding,
or fraud. The spoilage, deterioration, or decomposition of foods with the absence of any resulting
harmful substance that can lead to illness or injury, can be considered as failure to meet food
quality requirements based on fitness for human use or wholesomeness criteria. Unacceptable
levels of foreign matter or extraneous materials that are not necessarily harmful to health or do
not cause injury can also be considered as failure to meet food quality requirements; in the U.S.,
defectaction levelshave beenestablishedfor naturallyoccurring,unavoidable,extraneousmaterials
in many foods. The CodexAlimentarius defines the term food suitability (distinct from food safety)
as the assurance that food is acceptable for human consumption according to its intended use;
food suitability criteria include fitness for human use, wholesomeness, and extraneous matter.

In addition to the quality requirements established by government regulations, numerous
requirements for food quality characteristics are also established by customers and consumers.
Purchases of food from a manufacturer or supplier by customers and consumers depend on
whether the food meets the quality requirements established by the customer or the expectation
of the consumer.

2.6 SYSTEMS AND PROGRAMS FOR FOOD QUALITY
The food industry, like many other industries, has used basic quality control programs, and

more complex quality assurance programs and quality management systems, in its efforts to
achieve food quality; some food companies use the ISO 9000 Quality .Management System
Standard. These

programs and systems can include components that are devoted specifically to food safety. For
instance,GMPsand the HACCPsystemcan be integrated into a food industry,quality management
system, or inspectionand monitoring of materials, products, and processes for food safety hazards
can be part of a quality control program.

2.7 FOOD SAFETY

Food safety is the assurance that food will not cause harm to the consumer when it is
prepared and eaten according to its intended use. All requirements relating to the safety
characteristics of a food must be met; there must be no unacceptable health risk associated with



a food. The assurance that a food will not cause harm, injury, or illness is determined by: (1)
whether ~II harmful substances present in the food have been eliminated, reduced to an established
acceptable level, or prevented from exceeding the acceptable level; and (2) the food has been
prepared. handled, and stored under controlled and sanitary conditions in conformance with
practices prescribed by government regulations. The harmful substances in foods are food safety
hazardsi The prescribed conditions and practices for preparing, handling, and storing food are
considered GMPs.

2.8 S'liSTEMS AND PROGRAMS FOR FOOD SAFETY
~or decades, the food industry has depended on the use of quality programs based on

mspection and testing of food products for hazards. and on GMPs for addressing food safety.
Since the late 1980s, there has been widespread use ofthe HAGGP system specifically to achieve
food safety; the system addresses food safety primarily on the basis of prevention or elimination of
unacceptable hazard levels. The GMPs, which were used to address food safety requirements
prior to the use of the HAGGP system, have been incorporated into prerequisite programs for the
HAGGPjsystem. A food company that does not operate with the HAGGP system must continue to
use the pMPs. .

2.9 F~OD ADULTERANTS
~n adulterant is a chemical substance which should not be contained within other

substances (e.g. food, beverages, fuels) for legal or other reasons. The addition of adulterants is
called adulteration. The word is appropriate only when the additions are unwanted by the recipient.
Otherwjse the expression would be food additive. Adulterants when used in illicit drugs are
called c~tting agents, while deliberate addition of toxic adulterants to food or other products for
human consumption is known as poisoning.

Food adulteration is a growing menace that unscrupulous traders and manufacture all
over the world indulge in to exploit gullible consumers to make quick and easy money. In all free
market jsocieties where legal control is poor or nonexistent with respect to monitoring of food
quality ~y authorities, usage of adulterants is common and rampant. Every nation on earth has
suffered cases of adulteration at one time or other. Government authorities with great efforts have
succeeded in reducing the recurrent occurrences; but have not been able to eliminate it. Only an
aware and an informed consumer will be able to eliminate it conclusively by continuous routine
monito~ng. The dictionary defines food adulteration as an act of intentionally debasing the quality
of foodt offered for sale by either the admixture or substitution of inferior substances or by the
removal of some valuable ingredient. •

b. If the product offered contains any substance or if it is so processed as to injuriously affect its
nature, substance, or quality. .

c. If any inferior or cheaper substance has been substituted wholly or partly in the product, or any
natural constituent has been wholly or partly abstracted from it. to affect its quality.

WHAT ,S ADULTERATED FOOD?
" !a. If the product sold by a vendor is not of the nature. substance or quality demanded by the

purchaser or which it purports to be.
I



e pro uc a een prepared, pac , or kept under unsanitary con I Ions, as ecome
contaminated, injurious to health or is unfit for human consumption.

e. If the container of the product is composed of any poisonous or deleterious substance which
renders its contents injurious to health.

f. If the product contains any prohibited colouring matter, preservatives, or contains any permitted
colouring matter or preservative in excess of the prescribed limits.

g. If the quality or purity of the product falls below the prescribed standard, or its constituents are
present in proportions other than those prescribed, whether or not rendering it injurious to health.

2.10 IDENTIFICATION TEST FOR FOOD ADULTERANT

The following lists the common items adulterated and simple methods to identify.

FOOD ITEM ADULTERANT

ADULTERANT

Mustard .A..rgemoneSeeds

Ice Cream Washing Powder

Sugar Powder, Chalk
salt

SIMPLE METHOD FOR DETECTING THE

Argemone seeds have rough surface & on pressing
is white inside. Mustard is yellow inside.

Put some lemon juice, bubbles are observed if
washing powder is present

Dissolve sugar in a glass of water, chalk will settle
down.

FOOD ITEM ADULTERANT
2.10 (cont---) IDENTIFICATION TEST FOR FOOD ADULTERANT

Silver Foil Aluminium Foil

Coffee Chicory

Honey water

SIMPLE METHOD FOR DETECTING THE
ADULTERANT

On ignition, Silver foil burns away completely
leaving glistening white spherical ball of the same
mass while Aluminium foil reduces to black Grey
colour ash.

Gently sprinkle the coffee powder on surface of
water in a glass. The coffee floats over the water
but chicory begins to sink down within few seconds.
Also the falling chicory powder particles leave
behind them a trail of colour, due to large amount of
caramel they contain

A cotton wick dipped in pure honey burns when
ignited with a matchstick. Presence of water will
not allow the honey to burn, and if it does, it will
produce a cracking sound.
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Red Colour dye

Sudan red III colour

Tea TeaColoured leaves

Used tea

Iron fillings

CinnamonBark Cassia Bark

FOOD ITEM ADU(TERANT

Cloves Exhausted or
De-oiled Cloves

Turmeric MetanilYellow

Brick powder settles fast chilli powder settles slowly
Powder when put in water .

Sprinkle some Chilli powder on the surface of water
in a glass beaker.Artificial colorants will descend as
coloured streaks.

Take 1 g of suspected chilli powder in a test-tube,
add 2 ml of hexane to it, and shake well. Allow it to
settle. Decant the clear solution into another test
tube. Add 2 ml of aceto-nitrile reagent in water (7:3)
and shake well. The appearance of a red colour in
the lower aceto-nitrile layer indicates the presence
ofSudan red III.

Rub leaves on white paper, artificial colour comes
out on paper.

Tea leaves sprinkled on wet filter paper. Pink or red
spots on paper show colour

Move a magnet through the sample. Ironwill stick to
the'magnet.

Cinnamon bark is very thin and can be rolled
around a pencil or pen. It also has a distinct smell.
Cassia bark is very thick and stiff and cannot be
rolled. Cassia bark comprises of several layers in
between the rough outer and inner most, smooth
layers. On examination of the bark closely, a clear
distinction can be made.

SIMPLE METHOD FOR DETECTING THE
ADULTERANT

Using the magnifying glass, ob~erve the individually
spread cloves closely. Exhausted cloves can be
identified by its small size and shrunken
appearance. The characteristic pungent taste of
genuine cloves is less pronounced in exhausted
cloves.

Add a few drops of HCI to turmeric in water. I
nstantly a powder violet colour appears. Persistence
of violet colour when diluted with water indicates the
presence of Metanil yellow.
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Pulses viz., MetanilYellow
Dais ,like Moong, or
Channa Lead Chromate
Chromate.

Green
Vegetables
on like chilli,
peas, etc.,

Malachite green

PureGhee
or
Butter

Vanaspathi

Black Pepper Papaya Seeds

Paneer,
koya

Starch
add CondensedMilk,

Besan I
YeliowDal

Kesari Dal
(LathyrusSativus)

2.8

Takesome turmeric powder in a test-tube and add
water to make a solution. Add 1 to 2 ml of rectified
spirit. An immediate separation of yellow colour in
the rectified spirit will indicate the presence of
added dyes.

Extract the colour with luke warm water from the
sample of pulses ..Add drops of HCI.A pink colour
indicates presence of Metanil yellow / Lead

Takea small part of the sample and place it over a
moistened white blotting paper. Colour impressions
paper indicates the presence of Malachite green

Takeone teaspoonful of melted ghee or butter with
equal quantity of Conc. Hydrochloric acid in a test
tube. Add to it a pinch of cane sugar. Shake well for
one minute and .let it stand for five minutes. Crimson
red colour in lower layer shows the presence of
Vanaspathi.

Float the sample in alcohol. The mature black
pepper berries sink while papaya seeds and light
black pepper float.

Takea small portion of the product in a test tube
water and boil. Cool to room temperature. Add 1-2
drops Iodine solution. Blue colour indicates the
presence of starch.

Add 50ml ofdilute HCI and cook the dal for about 15
minutes. If pink colour develops it indicates the
presence of Kesari Dal.

FOOD ITEM ADULTERANT SIMPLE METHOD FOR DETECTING THE
ADULTERANT

Bajara Ergot infested Infested Bajara will swell black and float in water.
Spices Powder Barn Jtwill float on water surface

Wheat flour Sand / Dirt Shake a small sample with 10ml CCI4.Allow
tostand. Sand will collect at the bottom.

Barn It will float on water surface
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I Chalk powder

{
Cumin Se,d
back, or Jrera

I,
i

Asafoetidatting

l

Vegetable~iI
i
I
I
i

other resin

Grass seeds
coloured with

SoapStone

Other resin

~ (Overview of F~uality... :::e
Shake the sample with dilute HCI. Effervescence
indicates presence of chalk powder.

. Powder a gram of asafoetida and take it in a test
tube. Add one teaspoon of water. Mix thoroughly by
shaking. Milky white solution with no sediments
represents pure asafoetida.

Rub the cumin seeds on your palm. If palm turns
it indicates adulteration.
charcoal

Shake a little portion of sample with water. Allow to
or earthy matter stand. Soap stone or earthy matter
will settle down at the bottom.

Powder a gram of asafoetida and take it in a test
tube. Add one teaspoon of water. Mix thoroughly by
shaking. Milky white solution with no sediments
represents pure asafoetida.

Colophon residue Take 1 g of asafoetida, powder it thoroughly, and
take it obtained after the in a test-tube. Add some

rectified spirit and filter! decant distillation of the
solution.Take 5 ml of filtrate and add few drops of
turpentine oil. ferric chloride (6%) solution. Olive
green colour shows the presence of adulteration
with other resins.

Castor Oil

Karanja Oil

Mineral Oil

ArgemoneOil

Take 1ml Oil in a dry test tube. Add 10 ml of
acidified petroleum ether. Shake vigorously for 2
minutes. Add 1-2 drops of ammonium molybdate
reagent. Turbidity indicates adulteration with castor
oil.

•
Take 1 ml of oil in a test-tube. Add few drops of
antimony trichloride solution in chloroform and mix.
A canary yellow or orange colour indicates the
presence of Karanja oil.

Saponify a 5 gm sample with alcoholic potassium
hydroxide. Mineral Oil will not saponify. Addition of
water to the above will also give turbidity.

Take 4 to 5 ml oil sample in a test-tube. Add an
equal quantity of concentrated nitric acid. Shake
carefully avoiding any contact with the skin. Ared or
reddish brown colour in the acid layer indicates the
presence of Argemone oil.Take 4 to 5 ml of oil
sample in a test-tube. Add some dilute hydrochloric
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Saffron Coloured dried
tendrils of maize cob

acid to it and mix.Add few drops of ferric chloride
solution. Reddish brown precipitate indicates
presence of Argemone oil.

Pure saffron will not break easily like artificial. Pure
saffron when allowed to dissolve in water will
continue to give its colour so long as it lasts.

Among all foods, milk adulteration is the most common one, being very easy and lucrative.
Simple addition of water to milk adulterates it. When water is added to pure milk, it undergoes a
change in its physical and nutritional constituents. When inferior quality impure water is used to
adulterate milk, chances of infection and disease due to microbial contamination is very high on its
consumption. Impurewater reduces the keeping quality of milk and so artificial harmful preserva­
tives are added to improve the shelf life of the adulterated product.

Pure milk is spoiled on keeping at room temperature within a day and an adulterated one
stays fresh for a much longer time. Simple addition of water is also easily recognizable by users
as the product becomes thin and watery. To prevent easy identification adulterators add various
chemical agents to thicken the product so that adulterated milk closely resembles the consistency
of pure milk.

2.11 SUMMARY:

The adoption of safety systems and programs that have been developed specifically for
usewithin the food industry.Consequently,foodqualityand food safety requirementsareaddressed
through the use of systems and programs that include quality management, quality assurance,
quality control, the hazard analysis critical control point (HACCP) system, and good ing practices
(GMPs).Within a particular food company,the food quality and food safety activities are likely to be
covered by some combination of these programs or systems.

2.12 SELF ASSESSMENT QUESTIONS

1. Explain the scope and responsiblities of food safety?
2. What are the identification test for food adulterants?

2.13 REFERENCES

1. CodexAlimentarius, FAD/WHO Food Standards,www.codexalimentarius.netl. Code of
Federal Regulations, Title 21, Food and Drugs, NationalArchives and Records Administra
tion, www.access.gpo.gov/cgi-bin/cfrassemble.cgi?title=200221.
2. Federal Food, Drug,And Cosmetic Act, U.S. Food and DrugAdministration, www.fda.gov/
opacom/ laws/fdcactlfdctoc.htm.
3. Food and DrugAct, Food and Drug Regulations, Health Canada, hc-gc.ca/foodalimentlfriia­
raaii/ food_drugs-aliments_drogues/act-Ioi/e.index.html.
4. FSEP Implementation Manual, Canadian Food Inspection Agency Food Safety Enhancement
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Dr. SANTHI SRI.K. V
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3.6 Summary
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3.1 INTRODUCTION
Food additive, any of various chemical substances added to foods to produce specific

desirable effects. Additives such as salt, spices, and sulfites have been used since ancient times
to preserve foods and make them more palatable. With the increased processing of foods in the
20th century, there came a need for both the greater use of and new types of food additives. Many
modern products, such as low-calorie, snack, and ready-to-eat convenience foods, would not be
possiblewithout food additives.

There are four general categoriesof food additives: nutritional additives, processing
agents, preservatives, and sensory agents. These are not strict classifications, as many additives
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fall into more than one category. For more information on additives, see emulsifier; food
colouring;nutritional supplement; and preservative.

3.2 NUTRITIONAL ADDITIVES
Nutritional additives are utilized for the purpose of restoring nutrients lost or degraded during

production, fortifying or enriching certain foods in order to correct dietary deficiencies, or adding
nutrients to food substitutes. The fortification of foods began in 1924 when iodine was added to
table salt for the prevention of goitre. Vitamins are commonly added to many foods in order to
enrich their nutritional value. For example, vitamins A and D are added to dairy and cereal products,
several of the B vitamins are added to flour, cereals, baked goods, and pasta, and vitamin C is
added to fruit beverages, cereals, dairy products, and confectioneries. Other nutritional additives
include the essential fatty acid linoleic acid, minerals such as calcium and iron, and dietary fibre.

3.3 PROCESSING AGENTS
A number of agents are added to foods in order to aid in processing or to maintain the

desired consistency of the product. The Table shows the functions performed by various processing
agents employed in the food industry.

Emulsifiers are used to maintain a uniform dispersion of one liquid in another, such as oil in
water. The basic structure of an emulsifying agent includes a hydrophobic portion, usually a long­
chain fatty acid, and a hydrophilic portion that may be either charged or uncharged. The hydrophobic
portion of the emulsifier dissolves in the oil phase and the hydrophilic portion dissolves in the
aqueous phase," forming a dispersion of small oil droplets. Emulsifiers thus form and stabilize oil-
"in-water emulsions (e.g., mayonnaise), uniformly disperse oil-soluble flavour compounds throughout
. a product, prevent large ice crystal formation in frozen products (e.g., ice cream), and improve the
volume, uniformity, and fineness of baked products.

Stabilizers and thickeners have many functions in foods. Most stabilizing
and thickening agents are polysaccharides, such as starches or gums, or proteins, such as gelatin.
The primary function of these compounds is to act as thickening or gelling agents that increase the
viscosity of the final product.

3.3 Processing additives and their uses

Function typical chemical agent typical product

Anticaking

Bleaching

sodium aluminosilicate salt

benzoyl peroxide flour

Chelating
dried
bananas

ethylenediamine tetra acetic dressings, mayonnaise, sauces,
acid (EDTA)

Clarifying bentonite, proteins fruit Juices, wines

Conditioning potassium bromate flour
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Emulsifyirlg Lecithin ice cream, mayonnaise, bakery
products

Leavening

moisture control
[humectants)

yeast, baking powder, baking soda bakery products

Glycerol marshmallows, soft candies,
chewing gum

pH control citric acid, lactic acid certain cheeses, confections, jams
and jellies

dressings, frozen desserts,
confections, pudding mixes, jams
and jellies

Thase agents stabilize emulsions, either by adsorbing to the outer surface of oil droplets
or by incre$sing the viscosity of the water phase. Thus, they prevent the coalescence of the oil
droplets, p~moting the separation of the oil phase from the aqueous phase (i.e., creaming). The
formation ~nd stabilization of foam in a food product occurs by a similar mechanism, except that
the oil phase is replaced by a gas phase. The compounds also act to inhibit the formation of ice
or sugar crystals in foods and can be used to encapsulate flavour compounds.

stabilizin~ and
thickening·

pectin, gelatin, carrageenan,
gums (arabic, guar, locust bean)

~
Chqlating, or sequestering, agents protect food products from many enzymatic reactions

that promotedeteriorationduring processingand storage.Theseagents bindto manyof theminerals
that are present in food (e.g., calcium and magnesium) and are required as cofactors for the
activity of certain enzymes.

3.4 FOOD PRESERVATIVr::S

Food preservatives are classified into two main groups: antioxidants and antimicrobials, as
shown in th~Table.Antioxidants are compounds that delay or prevent the deterioration of foods by
oxidative rilechanisms. Antimicrobial agents inhibit the growth of spoilage and pathogenic
microorganisms in food.

Food preservatives

Chemical.~gent

Antioxidants~

mechanism of action

Ascorbic atid

Butylated I;ydroxyanisole (BHA),

oxygen scavenger

free radical scavenger

free radical scavenger

enzyme inhibitor/metal chelator

enzyme inhibitor/oxygen scavenger

Butylated hydroxy toluene (BHT)

citric acid

Sulfites
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Tertiary butylhydroquinone (TBHQ)

Tocopherols

Antimicrobials

free radical scavenger

free radical scavenger

benzoic acid

disrupts cell membrane function (bacteria,
yeasts, some molds)

disrupts cell membrane function/inhibits
enzymes (molds, yeasts, some bacteria)

binds sterol groups in fungal cell membrane
(molds, yeasts)

acetic acid

Natamycin

Nisin disrupts cell membrane function (grampositive
bacteria, lactic acid-producing bacteria)

inhibits enzymes/disrupts cell membranefunction
(bacteria, primarilyC/ostridjum botulinum)

disrupts cell membrane function (molds, some
bacteria)

nitrates, nitrites

propionic acid

sorbic acid disrupts cell membrane function/inhibits enzymes/
inhibits bacterial spore germination (yeasts,
molds, some bacteria)

inhibits enzymes/forms addition compounds
(bacteria, yeasts, molds)

Sulfites and sulfur dioxide

3.4.1 Antioxidants
The oxidation of food products involves the addition of an oxygen atom to or the removal of

a hydrogenatomfromthe differentchemicalmoleculesfound in food. Twoprincipaltypes of oxidation
that contributeto food deteriorationare autoxidation of unsaturated fatty acids (i.e.,thosecontaining
one or more double bonds between the carbon atoms of the hydrocarbon chain) and enzyme­
catalyzedoxidation.

The autoxidation of unsaturated fatty acids involves a reaction between the carbon-carbon
double bonds and molecular oxygen (02)' The products of autoxidation, called free radicals, are
highly reactive, producing compounds that cause the off-flavours and off-odours characteristic of
oxidative rancidity.Antioxidants that react with the free radicals (called free radical scavengers)
can slow the rate of autoxidation. These antioxidants include the naturally occurring tocopherols
(vitamin E derivatives) and the synthetic compounds butylated hydroxyanisole (BHA), butylated
hyrlroxytoluene (BHT), and tertiary butylhydroquinone (TBHQ).

Specific enzymes may also carry out the oxidation of many food molecules. The products
of these oxidation reactions may lead to quality changes in the food. For example, enzymes
calledphenolases catalyze the oxidation of certain molecules (e.g., the amino acid tyrosine) when
fruits and vegetables, such as apples, bananas, and potatoes, are cut or bruised. The product of
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these oxidation reactions, collectively known as enzymatic browning, is a dark pigment ca.ed
melanin.Arttioxidants that inhibit enzyme-catalyzed oxidation include agents that bind free oxygen
(i.e.,reducing agents), such as ascorbic acid (vitamin C), and agents that inactivate the enzymes,
such as citric acid and sulfites.

3.4.2 Antimicrobial·s

Antimicrobialsare most oll~n usedwith other preservationtechniques, such as refrigeration,
in order to inhibit the growth of spoilage and pathogenic microorganisms. Sodium chloride (NaC!),
or common salt, is probably the oldest known antimicrobial agent. Organic acids, including acetic,
benzoic, propionic, and sorbic acids, are used against microorganisms in products with a low
pl-l.Nltrates and nitrites are used to inhibit the bacterium Clostridium botulinum in cured meat
products (e.g., hamand bacon). Sulfurdioxide and sulfites are usedto control the growth of spoilage
microorganisms in dried fruits, fruit juices, and wines. Nisin and natamycin are preservatives
produced by microorganisms. Nisin inhibits the growth of some bacteria while natamycin is active
against molds and yeasts.

3.5 SENSORY AGENTS
3.5.1 Colorants

Colour is an extremely important sensory characteristic of foods; it directly influences the
perceptionofboth the flavour and qualityof a product.The processingof food can cause degradatibn
or loss of natural pigments in the raw materials. In addition, some formulated products, such as
soft drinks, confections, ice cream, and snack foods, require the addition of colouring agents.
Colorants are often necessary to produce a uniform product from raw materials that vary.in colour
intensity.Colerants used as food additives are classified as natural or synthetic. Natural colorants
are derived from plant, animal, and mineral sources, while synthetic colorants are primarily
petroleum-based chemical compounds.

3.5.1.1 Natury:1Icolorants

Most natural colorants are extracts derived from plant tissues. The use of these extracts in
the food industry has certain problems associated with it, including the lack of consistent colour
intensities, instablllty upon exposure to light and heat, variability of supply, reactivity with other food
components, and addition of secondary flavours and odours. In addition, many are insoluble in
water and therefore must be added with an emulsifier in order to achieve an even distribution
throughout the food product. The Table lists several natural colorants derived from plant extracts
and used in various food products.

Natural food colorants

Chemical class colour plant source pigment products
•

anthocyanins red strawberry pelargonidin beverages,
confections,
preserves, fruit
products

(Fragariaspecies) 3-glucoside*
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grape (Vitis species) malvidin 3-
glucoside*

beverages

betacyanins red beetroot
(Beta vulgaris)

betanin dairy products,
desserts, icings

carotenoids** yellow/orange annatto (Bixa orellana) bixin dairy products,
margarine

yellow saffron crocin
(Crocus sativus)

rice dishes, bakery
products

red/orange paprika capsanthin
(Capsicum annuum)

soups, sauces

orange carrot beta-carotene
(Oaucus carota)

bakery products,
confections

red mushroom canthaxanthin sauces, soups,
(Cantharellus cinnabarinus) dressings

phenolics orange/yellow turmeric curcumin dairy products,
(Cuycuma longa)

confections

·Plus other similar compounds.

-Many carotenoids used as food colorants are chemically synthesized.

3.5.1.2 SYNTHETIC COLORANTS
Synthetic colorants are water-soluble and are available commercially as powders, pastes,

granules, or solutions. Special preparations called lakes are formulated by treating the colorants
with aluminum hydroxide. They contain approximately 10to 40 percent of the synthetic dye andare
insoluble in water and organic solvents. Lakes are ideal for use in dry and oil-based products. The
stability of synthetic colorants is affected by light, heat; pH, and reducing agents.A number of dyes
have been chemically synthesized and approved for usage in various countries. These colorants
are designated according to special numbering systems specific to individual countries. For
example, the United States uses FD&C numbers (chemicals approved for use in foods, drugs,
and cosmetics), and the European Union (EU) uses E numbers. The following Table shows the
mont commonly used synthetic dyes.

Synthetic food colorants

UnitedStates EuropeanUnion
''::ommon nam~' designation products

allura red AC FD&C red no. 40 gelatin, puddings, dairy products,
confections, beverages
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E133 beverages, confections,
icings,

syrups, dairy products

~ FoodSafetyand Quality. )

Brilliant blue FD&C blue no. 1

erythrosine FD&C red no. 3 E127 maraschino cherries

fast green
FCF

FD&C green no. 3 beverages, puddings, ice cream,
sherbet, confections

Indigo FD&C blue no. 2
carmine

E132 confections, ice cream, bakery
products

sunset FD&C yellow no. 6
yellowFCF

E110

•
bakery products, ice cream,
sauces, cereals, beverages

tartrazine FD&C yellow no. 5 E102 beverages, cereals, bakery products,
• ice cream, sauces

All synthetic colorants have undergone extensive toxicological analysis. Brilliant Blue FCF,
Indigo Carmine, Fast Green FCF, and Erythrosine are poorly absorbed and show little toxicity.
Extremely high concentrations (greater than 10 percent) of Allura Red AC cause psychotoxicity,
and Tartrazine induces hypersensitive reactions in some persons.Although none of the synthetic
colorants listed above has been found to be carCinogenicin laboratory animals when administered
orally, they are not universally approved in all countries. For example, while Allura RedAC is used
extensively in the United States, it is banned from use in Canada.

3.5.1.3 Flavourings

The flavour of food results from the stimulation of the chemical senses of taste and smell by
specific food molecules. Taste reception is carried out in specialized cells located in the taste
buds. The four basic taste sensations-sweet, salty, bitter, and sour-are detected in separate
regions of the tongue, mouth, and throat because the taste cells in each region are specifiCfor
certain flavour molecules (e.g., sweeteners: see below).

Inadditionto the four basic tastes, the flavouringmoleculesin food stimUlatespecificolfactory
(smell) cells in the nasal cavity. These cells can detect more than 10,000 different stimuli, thus
fine-tuning the flavour sensation of a food.

A flavour additive is a single chemical or blend of chemicals of natural or synthetic origin
that provides all or part of the flavour impact of a particular food. These chemicals are added in
order to replace flavour lost in processing and to develop new products. Flavourings are the largest
group of food additives, with more than 1,200 compounds available for commercial use. Natural
flavourings are derived or extracted from plants, spices, herbs, animals, or microbial fermentations.
Artificial flavourings are mixturesof synthetic compoundsthat may be chemically identical to natural
flavourings. Artificial flavourings are often used in food products because of the high cost, lack of
availability, or insufficient potency of natural flavourings.

Flavour enhancers are compounds that are added to a food in order to supplement or
enhance its own natural flavour. The concept of flavour enhancement originated in Asia, where
cooks addedseaweed to soup stocks in order to provide a richer flavour to certain foods. The
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flavour-enhancing component of seaweed was identified as the amino acid L-glutamate,
and monosodium glutamate(MSG) became the first flavour enhancer to be used commercially.
The rich flavour associated with L-glutamate was called umami. Umami is often considered the
fifth basic taste because it is distinctly different from the other basic tastes (sweet, salty, sour, and
bitter) and it is believed to activate a separate set of taste receptors.

Other compounds that are used as flavour enhancers include the 52 -ribonucleotides,
inosine monophosphate (IMP), guanosine monophosphate (GMP), yeast extract, and hydrolyzed
vegetable protein. Flavour enhancers may be used in soups, broths, sauces, gravies, flavouring
and spice blends, canned and frozen vegetables, and meats.

3.5.1.4 Sweeteners

Sucrose or table sugar is the standard on which the relative sweetness of all other
sweeteners is based. Because sucrose provides energy in the form of carbohydrates, it is
considered a nutritive sweetener. Other nutritive sweeteners include glucose, fructose, corn syrup,
high fructose corn syrup, and sugar alcohols (e.g., sorbitol, mannitol, and xylitol).

Efforts to chemically synthesize sweeteners began in the late 1800s with the discovery
of saccharin. Since then, a number of synthetic compounds have been developed that provide few
or no calories or nutrients in the diet and are termed nonnutritive sweeteners. These sweeteners
haveSignificantlygreatersweeteningpowerthansucrose,andthereforea relativelylowconcentration
may be used in food products.

In addition to saccharin, the most commonly used non nutritive sweeteners
arecyclamates, aspartame, and acesulfame K.A comparisonof the properties of these sweeteners
is shown in the Table.

Nonnutrltlve sweeteners

Chemical compound relative sweetness temperature and aftertaste
(sucrose = 1) pH stability

.Ii 130-200acesulfame K yes bitter

aspartame 150-200 no* none

cyclamates 30-80 yes bitter, salty

saccharin 200-700 yes bitter, metallic

*An encapsulated preparation of aspartame has been developed for use in bakery products.
The sensation of sweetness is transmitted through specific protein molecules,

called receptors, locatedon the surface of specializedtaste cells.All sweeteners function by binding
to these receptors on the outside of the cells. The increased sweetness of the nonnutritive
sweeteners relative to sucrose may be due to either tighter or longer binding of these synthetic
compounds to the receptors. .
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"Nonnutritive sweefeners are primarily used for the production of low-calorie products
includingbakedgoods, confectioneries,dairy products,desserts,preserves,soft drinks,and tabletop
sweeteners. They are also used as a carbohydrate replacement for persons with diabetes and in
chewing gum and candies to prevent dental caries (i.e., tooth decay). Unlike nutritive sweeteners,
nonnutritive sweeteners do not provide viscosity or texture to products, so that bulking agents
such as polydextrose are often required for manufacture.

Toxicological analysis of the nonnutritive sweeteners has produced variable results. High
concentrations of saccharin and cyclamates in the diets of rats have been shown to induce the
development of bladder tumours in the animals. Because of these results, the use of cyclamates
has been banned in several countries, including the United States, and the use of saccharin must
include a qualifying statement regarding its potential health risks. However, no evidence of human
bladder cancer has been reported with the consumption of these sweeteners. Both aspartame
and acesulfame K are relatively safe, with no evidence of carcinogenic potential in animal studies.

3.6 SUMMARY

Food additives and their metabolites are subjected to rigorous toxicological analysis prior
to their approval for use in the industry. Feeding studies are carried out using animal. species
(e.g., rats, mice, dogs) in order to determine the possible acute, short-term and long-term toxic
effects of these chemicals. These studies monitor the effects of the compounds on the behaviour,
growth, mortality, blood chemistry, organs, reproduction, offspring, and tumour development in the
test animals over a 90-day to two-year period. The lowest level of additive producing no toxicologi­
cal effects is termed the no-effect level (NOEL). The NOEL is generally divided by 100 to deter­
mine a maximum acceptable daily intake (ADI).

3.7 SELF ASSESSMENT QUESTIONS
1.What are the processing additives and thier uses in food industry.. . .
2. Write about in detail the food preservative
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LESSON: 4

FOOD QUALITY, FOOD SAFETY, AND GOOD
MANUFACTURING PRACTICES (GMPS)

4.0OBJECTIVE
After going through this lesson you will learn:

• Food safety and hazardsin foods
• Types of food hazards
• Other safety concerns

STRUCTURE
4.1 Introduction
4.2 Food safety and hazards in foods
4.3 Food safety hazards and health risk
4.4 Biological hazards in foods

4.4.1 Pathogenic bacteria
4.4.2 Viruses
4.4.3 Parasites

4.5 Chemical hazards in foods
4.5.1 Permitted food additives
4.5.2 Naturally occurring harmful compounds
4.5.3 Unavoidable contaminants
4.5.4 Agricultural residues
4.5.5 Industrial contaminants
4.5.6 Chemical residues
4.5.7 Prohibited chemicals
4.5.8 Food allergens

4.6 Physical hazards in foods
4.6.1 Broken glass
4.6.2 Plastic
4~6.3Metal pieces
4.6.4 Wood pieces
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4.6.5 Stones
4.6.6 Personal articles

4.7 Other food safety concerns

4.8 Summary
4.9 Self Assessment Ql:le~tions
4.10 References

4.1 INTRODUCTION
Government regulatory agencies have established minimum requirements relating to the

sanitary practices and controlled conditions for processing, handling, and storage of foods (e.g.,
current good manufacturing regulations in U.S. CFR Title 21, Part 110). These requirements are·
commonly referred to as GMPs, and are some of the basic food quality and food safety activities in
food companies. If a food is prepared, handled, or stored under conditions that are unsanitary,or if
certain required practices or operations are not followed, the food can be considered to be poten­
tially unsafe, unfit, or unsuitable for consumption. Food companies that operate with the HACCP
system, incorporate the GMPs within the HACCP prerequisite programs.

4.2 FOOD SAFETY AND HAZARDS IN FOODS

The safety of a food can be related directly to certain harmful substances that are present
in the food; these substances are food safety hazards. Any substance that is reasonably likely to
cause harm, injury or illness, when present above an established acceptable level, is a food safety
hazard.An unacceptablelevelof a food safetyhazardina food presentsa health riskto the consumer.
Food-borneillnessesfrom food safety hazardsoccur frequently;each year a relatively largenumber
of deaths attributed to these hazards occur among North American consumers.

There are three recognized categories of food safety hazards: biological hazards, chemical
hazards, and physical hazards. The origin of these hazards in foods can be from naturally occurring
substancesor agents in foods, from deterioration or decomposition of foods, or from contamination
of the foods with the hazard at various stages of their production, harvesting, storing, processing,
distribution, preparation, and utilization. Formany hazards, government regulatory agencies have
establishedan acceptable level of the hazard in a food; the CodexAlimentatius hasa1soestablished
acceptable levels of certain hazards as part of its Food Standards Programme. For some hazards,
such as pathogenic bacteria (e.g., Salmonella spp.), there is zero tolerance; this means that the
presenceor the detection of the hazard in the food is unacceptable. The strategies used to address
hazards i.nfoods include the prevention or elimination of hazards, or the reduction of hazards to
acceptable levels. These strategies are employed in the HACCP system.

4~3 FOOD SAFETY HAZARDS AND HEALTH RISK

For a,known food safety hazard, the extent of the harmful effects of the hazard on the
health of the consumer is established by risk analysis and by hazard analysis. Risk analysis is
usually conducted by a national food or health regulatory agency and addresses a public health

4.)
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·concern regarding a particular food safety hazard associated with a sector of the food industry.A
risk analysis is comprised of risk assessment, risk management, and risk communication. A pri­
mary objective of risk analysis is to establish a national food safety objective for a hazard in a food.
The food safety objective for a hazard is the maximum frequency and concentration of a hazard in
a food at the time of consumption that provides the appropriate level of.protection from the hazard.
The food safety objective can be considered as the maximum acceptable level for the hazard in a
food..

At the level of production, processing, handling, or storage, a food company performs haz­
ard analysis as part of the development of an HACCP plan for the food. Hazard analysis is the first
of the seven HACCP principles, and is performed to determine the health risk associated with a
hazard present ~na food when it is produced, processed, handled, or stored, according to an
established sequence of steps at a particular location. Once a food safety objective for a hazard
has been established by risk analysis, it must be considered during the hazard analysis step of
HACCP plandevelopment.

4.4 BIOLOGICAL HAZARDS IN FOODS

4.4.1 Pathogenic bacteria

Food-borne pathogenic bacteria are responsible for a large proportion of food poisoning
incidents in NorthAmerica. Therefore, the importanceof this group of hazards must be emphasized.
More than forty different pathogenic bacteria are known; however,a large proportion of the reported
cases of food poisoning can be attributed to the following pathogenic bacteria: Salmonella spp.,
Eschericha coli 157:H7, Lysteria monocytogenes, Clostridium perfringens, Clostridium botulinum,
Staphylococcus aureus, and Campylobacter jejeuni. Food poisoning from these organisms occur
frequently, with symptoms that include headache, muscle pain, nausea, fatigue, chills or fever,
stomach or abdominal pain, vomiting, and diarrhea. Numerous severe and fatal illnesses occur as
a resultoffood poisoningfrom pathogenicbacteria;infantsand the elderlyare particularlyvulnerable.
The foods that are commonly involved in these food poisoning incidents include meat and poultry
and their products, seafood and seafood products, egg and egg·products, milk and dairy products,
fruits and vegetables and their products, low-acid canned foods, and water.

4.4.2 Viruses

Foods can be the medium for transmission of certain viruses. Examples of viruses that are
known to be food safety hazards are the hepatitis A and E viruses, the Norwalk group of viruses,
and rotavirus.

4.4.3 Parasites

Several human parasites can be transmitted by foods. The most common human parasites
include parasitic protozoan species (e.g., Entamoeba histolytica, Giardia lambia, Cryptosporidium
parvum). and parasitic worms (Ascaris lumbricoides, Taenia soliurn, Trichinella spiralis).
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4.5 CHEMICAL HAZARDS IN FOODS

4.5.1 Permitted food additives

Government regulations permit numerous chemical and biochemical substances to be
added to foods at specified maximum levels. These substances are intended to impart some
improved nutritional effect (e.g., vitamin fortification) or some specific technical function (e.g.,
preservative action, sensory attribute, stabilizing effect, etc.). Permissible food additives with their
established levels for use can be found listed in government food regulations (e.g., U.S. CFR Title
21, Canada's Food and Drug Regulations). In addition, the Codex Alimentarius contains
specifications of permitted food additives. Although food additives are permitted by government
regulations, many can be harmful if they are present in the food at levels above the maximum
established, and are therefore, potential chemical hazards. In some instances, a permitted food
additive present below the maximum allowable level in a food can be a health hazard for specific
segments of the population. For example, sodium bisulfite is a permitted food additive in some
foods; however, individuals who are asthmatic could be at risk from foods containing sodium
bisulfite. The labels on the containers containing the foods must clearly indicate the presence of
the additives for the benefit of individuals who may be at risk from these additives.

4.5.2 Naturally occurring harmful compounds

It is well known that many foods contain as their normal or inherent components naturally
occurring substances that can be harmful if they are present in excess of certain levels; examples
are oxalate in rhubarb, alkaloids in potatoes, toxins in mushrooms and in shellfish. In the U.S., the
FDCA considers foods containing these naturally occurring substances to be adulterated only if
the harmful substance is present in sufficient quantity that is likely to cause illness.

4.5.3 Unavoidable contaminants

Some foods can contain naturally occurring harmful substances that are not normal or
inherent components of the foods. These substances are considered unavoidable contaminants
in the food and cannot be removed through processing or manufacturing practices; examples are
aflatoxins from molds in peanuts and in some cereals. If the normal level of a naturally occurring
harmful substance in a food is increased to an unsafe level as a result of mishandling of the food
or by any other action, then the harmful substance can be considered as an added harmful
substance.

4.5.4Agricultural residues

Agricultural residues are a group of residual chemical or biochemical substances found in
foods and are directly attributable to certain substances that have been approved for use in the
productionof crops and livestock for food. They includeresiduesof permitted pesticides, herbicides,
fungicides, drugs, hormones, and antibiotics. Some of these residues are considered as added
harmful substances attributable to human actions and are regulated by governments. In the U.S.,
these residues are regulated under several laws including the FDCA. The Codex Alimentarius
establishes maximum residual levels (MRL) for various harmful pesticides and veterinary drugs.



4.5.5 Industrial contaminants

Several harmful chemicals that enter the environment as a result of industrial activity have
beenshownto be present in foods. These substancesincludeheavymetals (lead,mercury,arsenic),
organo-chlorinated compounds such as polychlorinated biphenyls (PCBs), and are considered as
industrial or environmental contaminants. In the U.S., the CFR Title 21 considers PCBs as
unavoidable environmental contaminants because of their widespread occurrence in the
environment, and provides tolerances for PCB residues in several foods (e.g., milk, dairy products,
poultry, eggs, etc.).

4.5.6 Chemical residues

In food processing operations, some chemical compounds that are not permitted
substances in food are used during certain operations and care must be taken to prevent
unintentional contamination. These substances include chemical compounds used for cleaning
and sanitizing food contact surfaces of processing, handling, and storage equipment, and for
IUQricatingcertain parts of food processing equipment.

4.5.7 Prohibited chemicals

Nochemical substance is permitted for use in a food unless it meets all of the requirements
that are covered in the applicable food laws and regulations. In addition, in the U.S. CFR Title 21,
some chemical substances are specifically prohibited from direct addition to food or from indirect
addition to food through food contact surfaces.

4.5.8 Food allergens

Certain foods are known to contain inherent components that cause serious immunologi­
cal, allergic responses in a relatively small proportion of food consumers. These foods are entirely
safe for most consumers who are not sensitive to the allergens. The following foods and some of
their products are generally considered to be the most common food allergens: peanuts, soy­
beans, milk, eggs, fish, crustacea, tree nuts, and wheat. Some other foods (e.g., sesame seeds)
are also known to cause allergenicity occasionally.

In addition, sulfites (including bisulfites and metabisulfites) used as ingredients in certain
foods can produce nonimmunological allergic reactions in certain sensitive individuals.

4.6 PHYSICAL HAZARDS IN FOODS
Physical hazards include organic or inorganic substances, commonly referred to as foreign

objects, foreign matter, or extraneous materials. Hard and sharp physical hazards are of particular
concern. Depending on their size and dimensions, hard and sharp physical hazards can cause
injury to the mouth or teeth, or can cause serious injuries if-swallowed. In addition, some physical
hazards, depending on their size, shape, and texture, have the potential to cause choking if
swallowed. Physical hazards in foods can be particularly harmful to infants. Certain hard and
sharp foreign objectsthat ar.enatural components of food (e.g., prune, date or olive pits; fish bones
nutshens) are not considered"physical hazards since it is expected that the consumer will be
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aware that these objects are natural components of the foods. However, if the food carries a label
stating that the hard and sharp object has been removed(e.g., pitted prunes), the presence of the
hard and sharp object in the food represents a hazard, since it is not expected by the consumer.
The common hazards considered as avoidable physical hazards in foods include broken glass,
pieces of hard or soft plastic materials, stones, pieces of metal, pieces of wood, and personal
articles.

4.6.1 Broken glass
In a food plant, the common potential sources of broken glass include light bulbs, glass

containers, and gauges with glass covers. Every effort must be taken to protect or eliminate these
sources of broken glass, and to protect food from contamination with this hazard. In addition,
many foods are packaged, distributed and sold in glass containers. For these foods, the glass
packaging itself can be a source of broken glass.

4.6.2 Plastic
Both hard and soft plastic foreign objects are sometimes found in foods. In some food

plants, some utensils and tools used for cleaning of equipment are made from hard plastic mate­
rial; this type of plastic can become brittle from use over an extended period of time, and pieces
can adulterate foods.

The common sources of soft plastic foreign objects in food are plastic material used for
packaging food and gloves used by employees who handle food.

4.6.3 Metal pieces
The most common sources of metal pieces in a food plant are food processing equipment,

metallic cleaning tools, and equipment maintenance activities. In many food plants, magnets are
used to eliminate some metals from foods, and metal detectors areused to detect the presenceof
metals in foods.

4.6.4 Wood pieces
The most common sources of wood pieces in a food t;Iant are wood structures and wood

pallets. The presence of these sources should be avoided whenever possible in food processing
and production.

4.6.5 Stones
Many plant foods and particularly field crops such as peas and beans can contain small

stones that become incorporated with the foods duriOgharvesting. In addition, in food processinq
plants, a common source of stones is concrete structures, particularly concrete floors.

4.6.6 Personal articles
A variety of personal articles can become foreign objects in foods, resulting from

unintentional adulteration by employees during preparation, handling, processing, and packaging.
Personal articles that have been found in foods include jewelry, pens or pencils or their parts,
Band-Aids, and ear plugs.

"
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4.7 OTHER FOOD SAFETY CONCERNS

In addition to the known food safety hazards that can be classified as bio- logical,
chemical and physical hazards, there are several other specific food safety concerns. These
include concerns relating to the safety of foods from biotechnology and particularly from
genetically modified organisms, the safety of irradiated foods, and the safety of some herbal
supplements and botanical products. The safety of these foods, like all other foods, is covered
by food laws and regulations. In the food industry, the established food safety principles and
practices must also be applied to these food safety concerns.

Figure 4.1 has been included to organize the basic terms on food quality and safety, by
briefly defining such traits as food quality and food health quality, food safety, sensory values and
convenience of food products. Food quality can be defined as a total of traits and criteria which
characterize food as regards its nutritional value, sensory value.convenience as well as safety for
a consumer's health. Thus, it is a broader concept than food safety. Food safety (hazard-free) is
the most important feature of food quality, hence the food law regulates this issue, in order to
assure consumers that the food they purchase meet their expectations as regards safety. It is also
an increasingly important public health issue. Governments all over the world are intensifying efforts
to improve food safety in response to an increasing number of problems and growing consumer
concerns as regards various food risks. Besides, it is important to distinguish between the terms
food quality and food health quality. As Figure 4.1 demonstrates,' these two remain in the relationship
sueh as food health quality embracing only the health-related traits (that is, hazard-free and nutritional
value), whilst food quality being a broader concept, covering all the features presented. Thus, in
addition to food health quality related attributes, food quality comprises values such as sensory
characteristics (e.g. taste of food, smell, etc.) and convenience (e.g. easy in preparation, etc.).

Food Quality
Nutritional values Healthy Quality

Safety (Hazard-free) Food

Sensory Values

Convenience

Figure 4.1 Diagram of the relationship between food quality, food health quality and food safety
traits (Sikora, T. & Strada, A.)
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Quality & Safety Assurence
and Management system

/ -.
Obligatory Voluntary

(required gy Law) , ·(Expected gy buyers)

Safety Quality
GMP/GHP QACP; ISO-9000
HACCP ISO'-14000, ETC

Figure 4.2 Diagram of voluntary vs. obligatory quality and safety systems (Sikora, T. & Strada, A.)

4.8 SUMMARY
For decades, the food industry has depended on.the use of quality programs based on

inspection and testing of food products for hazards, a~,d on.q~~Jpr addressing food safety.
Since the late 1980s, there has been widespread ~h~A.CG-p:gystem specifically to achieve
food safety; the system addresses food safetyl)i"lmarily on tP,~sis of prevention or elimination of
unacceptable hazard levels. Tha-GMPs, which were used to address food safety requirements
prior to the use of the HACCP system, have been incorporated into prerequisite programs for the
HACCP system. A food company that does not.operate with the HACCP system must continue to
use the GMPs.

4.9 SELF ASSESSMENT QUESTIONS
1. Write about food safety and food hazards in foods?

2. Explain the types of food hazards - in detail?

4.10 REFERENCES
1. Codex Alimentarius, FAOIWHO Food Standards, www.codexalimentarius.netl. Code of Federal
Regulations, Title 21, Food and Drugs, National Archives and Records
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2.Administration,www.access.gpo.gov/cgi-bin/cfrassemble.cgi?title=200221.F~LFood, Dru~i:'
And Cosmetic Act, U.S. Food and Drug Administration, www.fda.gov/opacomllaws/fdcactl
fdctoc.htm.

3. Food and Drug Act, Food and Drug Regulations, Health Canada, hc-gc.ca/food alimentlfriia­
raaii/food_drugs-aliments_drogues/act-Ioi/e.index.html.

4. FSEP ImplementationManual, Canadian Food InspectionAgency Food Safety En- hancement
Program, www.inspection.gc.ca/english/ppclpsps/haccp/ manu/manue.shtml ..
5.Sikora, T. and KoBolyn-Krajewska, D. (2001) Zapewnienie jako[ci ibezpieczeDstwo zdrowotne
Iywno[ci, przemysB Spolywczy 6(55),15-18,25.
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LESSON: 5

QUALITY PROGRAMS AND QUALITY
SYSTEMS FOR THE FOOD INDUSTRY

5.0 OBJeCTIVE

• To learn the quality control programes ,
• To know the prlnclples and practices associated with quality programs and

quality systems

STRUCTURE
5.1 Introduction

5.2 The distinction between quality programs and quality
systems

5.3 Quality control programs
5.4. Quality assurance systems
5.5 Quality management systems
5.6 Total quality management
5.7 Recognition programs and excellence models
5.8 Quality system standards
5.9 The ISO 9000 quality system standards
5.10 The evolution of the ISO 9000 quality system standards
5.11 ISO 9000:2000 quality management systems -fundamentals

and vocabulary
5.11.1 ISO 9000:2000 quality management prinCiples
5.11.2 ISO 9000:2000 fundamentals of quality management

systems
5.12 Summary
5.13 Self Assessment Questions
5.14 References

It,

5.1 INTRODUCTION . ,."

This chapter is devoted to the principles and practices associated with quality programs
and quality systems that can be applied to operations in the food industry. In general, these q~a.lity
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programs and systems are quality control,quality assurance, and quality management. They are
generic in nature and are widely used by business organizations not only in the food industry, but
in all industry sectors, aswell as in some public sector organizations.These programs and systems
differ in their scope of activities and the complexity of their structure or framework. Quality control
programs are basic quality programs, and quality management systems are more complex types
of quality systems. In the food industry, the objective of these programs and systems is to achieve
the food quality and food safety requirements.

5.2 THE DISTINCTION BETWEEN QUALITY PROGRAMS AND
QUALITY SYSTEMS

In the food industry, a quality program is an activity or set of activities performed to ensure
that the food quality and food safety requirements of a food are fulfilled. Food quality requirements
are established by laws and regulations and by customers and consumers. A food industry quality
sys- tem is an integrated set of documented food quality and food safety activi- ties, with clearly
established inter-relationships among the various activities. The objective of a quality system is to
provide a food company with the capability.to produce a food that fulfills all quality and safety
requirements. Quality control programs are common examples of quality programs; quality
assurance systems and quality management systems are examples of quality systems. Both
quality programs and quality systems are used extensively in the food industry.

5.3 QUALITY CONTROL PROGRAMS

Quality control program activities consist of inspecting, testing, and mon- itoring associated
with raw materials control, process control, and finished products control. The main objective of
food industry quality control programs is to determinewhether the quality and safety requirements
are fulfilled by detecting whether unacceptable levels of hazards or defects exist in foods. If an
unacceptable level of a hazard or defect is detected, the food might be repaired or reworked to
remove the hazard or defect so that it fulfils the requirements, or it might be rejected entirely and

scrapped.

The goal of a food company's quality control program is to ensure that all requirements are
fulfilled so that only safe foods of acceptable quality are sent to its customers or to consumers. In
companies that operate with quality systems, the quality control activities are integrated into the
quality systems. For example, in the ISO 9001:2000 quality management system, quality con- trol
activities are included in clause 7 product realization and clause 8 measurement, analysis, and

improvement.

5.4 . QUALITY ASSURANCE SYSTEMS

Quality assurance systems in the.food industry are much more extensive in scope than
quality control programs. They include the inspection, testing, and monitoring activities of quality
controlprograms,alongwith additionalactivitiesthat aredevotedto preventionof food safetyhazards
and quality defects. The activities are integrated and interrelated to form a system. Qual- ity



assurance systems are intended to provide confidence to a food com- pany's management, its
customers and to government regulatory agencies that the company is capable of meeting the
food quality and food safety requirements. These quality systems include documents that describe
oper- ations and activities that directly relate to food quality and safety. An exam- pie of a quality
assurance system is the ISO 9001:1994 quality assurance system standard, which was replaced
by the ISO 9001:2000 quality manage- ment system standard. In companies that operate with
quality management systems, the quality assurance activities are integrated into the quality man­agement systems.

5.5 QUALITY MANAGEMENT SYSTEMS

Quality management systems are elaborate management systems that can be used by
anyorganizationto develop andachieve itsqualityobjectives.Qualitymanagement systems include
quality planning and improvemel")tactivities, in addition to quality control and assurance activities.
These sys- terns are intended to provide a company with the capability to meet all quality
requirements. The best example of a quality management system is the ISO 9001:2000 Quality
management system - requirements standard. In the past, the terms total quality control and
companywidequality control were occasionally used in the same context as quality man- agementsystems.

5.6 TOTAL QUALITY MANAGEMENT

During the mid-1980s, the term total quality management (TOM) was intro- duced in North
America. The term was associated with the management approach to quality improvement used
in Japan for achieving long-term success. The TQM approach embodies both management
principles anc:tquality concepts, including customer focus, empowerment of people, lead- ership,
strategicplanning, improveme,nt,and processmanagement.These principlesand conceptsevolved
during the secondhalf of the twentieth centurywith substantialcontributionsfrom several recognized
experts in the field of quality management. Of these contributions, the most widely recognized are
the 14 points for quality management proposed by W. Edwards Deming. During the 1980s and
1990smanyNorthAmerican businessesadopted the TQMapproach and developed the framework
for its use in their quality management systems, with the objective of achieving com- petitive
advantage in the global marketplace.

5.7 RECOGNITION PROGRAMS AND EXCELLENCE MODELS

Governments in some developed countries have instituted programs aimed at recognizing
organizations that use the TQM approach in their quality management systems. The objective of
these recognition programs is to promote and foster the use of quality management principles,
concepts, and practices within organizations, and particularly for achieving competitive advantage
in the global marketplace. These recognition programs are based on an established framework
for TOM and are essentially excellence models for organizations that use TOM to achieve world­
class quality. In North America, the U.S. Malcolm Baldrige National Quality Award (MBNOA)
administered by the National Institute for Standards and Technology (NIST), is the best known
example of a 'government recognition program for organizations that use TOM. In Japan, the
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..
recognition program is the Deming Prize. In the MBNQA program, organizations that compete for
the award are evaluated on the basis of their performance in seven categories of activities. These
categories are listed in .Table 4.1; for comparison, the eight quality management principles
recognized by ISO in ISO 9004:2000.

Table 5.1 Seven Categories of Quality ManagementActivities of the U.S. Malcolm Baldrige
National QualityAward (MBQNA) and Eight ISOQuality Management Principles

Process management
Results

ISO Quality management principles
Customer focus
Leadership
Involvementof people
Process approach
System approach to
management
Continual improvement
Factual approach to decision making
Mutually beneficial supplier
relationships

MBNQA Categories
Leadership
StrategiCplanning
Customer and market focus
Information and analysis
Human resource focus

5.8' QUALITY SYSTEM STANDARDS
A qualitysystemstandard is a documentthat describesthe requirementsof a qualitysystem.

The ISO 9001:2000 quality management system standard is the recognized international quality
systemstandard.Many countries have formally adopted this international standard as their national
quality system standard. Prior to the adoption of the international quality system standard, some
countries had developed their own national quality system standards. In addition, some industry
.sectors have developed sector-specific quality systemstandards. In some instances, these sector-
specifiCquality system standards are based on the ISO 9000 quality standard; an e>tampleis the
QS 9000 standard of the North American automotive industry.

5.9 THE ISO 9000 QUALITY SYSTEM STANDARDS
The ISO9000 quality system standards were developed by the Internatlona. Organization

for Standardization (ISO) for use by any organization that needs to develop, implement and oper­
ate with a quality management system. The ISO 9000 quality system standards have had consid­
erable impact on the evolution of quality activities on a global scale since the first set of standards
were issued in 1987. Estimates indicate that the ISO 9000 quality system standards are used by
more than half a million organizations worldwide.

5.10 THE EVOLUTION OF THE ISO 9000 QUALITY SYSTEM STAN­
.DARDS

The ISO 9000 quality system standards, which were introduced in 1987, were revised in
1994 and again in 2000. The objective of these periodic revisions is to satisfy the needs of the
standards' users. In the 2000 revision, quality management principles and fundamentals of quality
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management systems were formally recognized and incorporated into the ISO 9000 family of
standards. The 2000 revision, which was.the first major revision of the standards, resulted in thefollowing three standards:

• ISO 9000:2000 Quality management systems-fundamentals and vocabulary
• ISO 9001:2000 Quality management systems-requirements
• ISO 9004:2000 Quality management systems-guidelines for performanceimprovements.

The two standards ISO9001:2000and ISO9004:2000have been referred to as a consistent
pair, indicating that they are compatible with each other. ISO 9001 :2000 defines minimum
requirements for an organization that seeks to have its quality management system recognized by
a formal registration process. ISO 9004:2000 is not used for registration but provides guidance for
performance improvement of a quality management system. The scope of this guidance extends
much beyond the minimum requirements of ISO 9001:2000

The 2000 edition of the ISO 9000 family of standards cancelled and replaced the 1994edition of several of the standards, including:

• ISO8402:1994 Quality management and quality assurance-vocabulary
• ISO 9000-1: 1994Quality management and quality assurance standards-part
1: guidelines for selection and use .

• ISO 9001:1994 Quality systems-model for quality assurance in design,
development, production, installation and servicing

• ISO 9002:1994Quality systems-model for quality assurance in production,
installation and servicing

• ISO 9003: 1994Quality systems-model for quality assurance in final
inspection and test

·ISO 9004-1: 1994 Quality management and quality system elements-part 1:guidelines

In addition to these changes in the 2000 reVisions, several documents in the ISO 9000
family of documents were retired, while some others were revised. The 1994 revisions were
considered minor revisionswith little change in the structure of the initial 1987 version of the three
standards ISO9001, ISO9002, and ISO9003,which were models for quality assurance. However.
in the 2000 revisions the structure of the standards was considerably modified. This Jed to
cancellation of the ISO 9001, ISO 9002, 'and ISO 9003 quality assurance system standards and
their replacement by the single 9001:2000 quality management system standard.

5.11 ISO 9000:2000 quality management systems -fundamentals andvocabulary

The information in the ISO9000:2000 standard is extremely important for an understanding
of the basics of quality management systems. The standard introduces a set of eight quality
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management principles and describes a set of 12 fundamentals, which serve as the basis for the
ISOquality management systems. The quality management principles are embodied in the quality
management system fundamentals. The standard also provides definitions of technical terms.

5.11.1 ISO 9000:2000 quality management principles

The eight quality management principles recognized in the ISO 9000:2000 standard are:

- Customer focus:

The success of an organization is dependent on the extent to which the current and future
needsand requirementsof customers are known, understood,and met.Therefore,'the organization
must devote substantial effort toward meeting the requirements of its customers and should strive
to exceed the expectations of its customers.

- Leadership:
Senior managers must establish the direction and the objectives of the organization, and

must ensure that the conditions exist for achieving these objectives. This leadership is required to
ensure there is a common purpose for everyone within the organization.

-Involvement of people:

The involvementof everyonewithin the organization is essential to achieving the objectives.
Personnel must have the responsibility, authority, abilities, and skills, and the tools raquired for'
them to contribute fully to the organization.

- Process approach:

An organization's activities are performed more effectively and efficiently when managed
as a process,Therefore, an organization should use the process approach to manage its activities.

_system approach to management:

The processescarriedout by an organizationshouldbe identified,understood,andmanaged
as an interrelated set of processes that form a complete system. The effectiveness and efficiency
of the entire organization can be enhanced by adopting this system approach.

_Continual improvement:

One of the ongoing objectives of an organization should be the improvement of its
performance on a continual basis.

_Factual approach to decision making:

, An organization should compile and analyze information ~oruse in decision making.
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• Mutually beneficial supplier relationships:

An organization can benefit from developing relationships with its suppliers; these
relationships serve to enhance the performance of both the organization and its suppliers.

\ .

5.11.2 ISO 9000:2000 fundamentals of quality management systems:

The ISO 9000 standard recognizes the following 12 fundamentals, which are the basis for
the contents of the ISO 9001:2000 and ISO 9004:2000 quality management system standards.
These fundamentals, which incorporate the eight quality management principles are:

• Rationale for quality management systems:

A quality management system can provide benefits to an organization. In general, these
benefits include:

- Assist in enhancing the satisfaction of the organization's customers
- Provide a framework for continual improvement in the organization
- Provide confidence to the organization and its customers that the organization has the

capability to provide products that meet the requirements of customers, regulatory agencies and
the organization. '

• ReqUirements for quality management systems and requirements for products:

The ISO 9000 standards distinguish between the requirements of quality management
systems and requirements of products. The ISO 9001:2000 standard provides generic quality
management system requirements that are applicable to any organization but does not provide
requirements for an organization's products. An organization, its customers, and government
regulatory agencies establish requirements for products; these requirements are also part of the
quality management system.

• Quality management systems approach:

In the development, implementation, maintenance, and improvement of its quality
management system, an organization needs to adopt an approach in which certain specified
activities should be undertaken; the standard identifies these activities.

• The process approach:

The process approach is described as systematic identification and management of an
organization's processes and the interactions between these processes. This approach should be
used to manage an organization.

• Quality policy and quality objectives:

An organization's quality policy and quality objectives can provide a focus for the direction
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of the organization. The quality policy should provide a framework for establishing the quality
objectives, which should be consistent with the quality policy.

• Role of top management within the quality management system:

An organization's top management, through the useof quality management principles, and
its leadership and actions can create an environment for the involvement of its people and for
effective operation of the organization's quality management system. .

• Documentation:

Documentation is an essential feature of an organization's quality management system.
Various types of documents are needed in a quality management system, each should serve a
particular function.

• Evaluating quality management systems:

An organization'squality managementsystemshould beassessed by evaluatingthe various
processes within the system, by auditing the system, and by top management's review of the
system. An organization should also carry out self-assessment of its activities and performance.

.• Continual improvement:

An organization's quality management system should include activities that are devoted to
• contfhualLyimproving the system with the objective of enhancing the satisfaction of tts-customers
and other interested parties. .

, ,. Role of statistical techniques:

. An orqanization should use statistical techniques to understand and solve problems such
as vartability, for continual improvement of its effectivenessand efficiency,and in makingdecisions.

• Quality management systems and other management system focuses:

An organization's quaiity management system can be integrated with other management
~;ystems(e.g., financialmanagement system,environmentalrnanaqementsystem, employeehealth
and safety manaqernent system). The quality objectives of the quality management system can
complement the objectives of the other management systems. .



• Relationship between quality management systems and excellence models:

The approach of ISO 9000:2000 family of standards has many similarities to those of
excellence models. However, the ISO 9000 standards provide quality management system
requirements (ISO 9001) and guidance for performance improvement (ISO 9004), while the
excellencemodels provideassessmentcriteriafor comparinganprganization's performanceagainst
the performance of other organizations.

5.12 SUMMARY
An explanation of the structure and contents of the quality management systems of the

ISO9001:2000and ISO9004:2000 standards comprise a substantial part of this chapter.The ISO
9001 standard is the most widely used quality standard in the business world. The 2000 edition of
the ISO9000 family of standards incorporates quality management principles and funda- mentals
for quality management systems. In this chapter, the ISO 9000 family of standards is used as a
basis for describing quality principles and practices for the food industry. The reader will find it
useful to refer to the ISO 9001:2000 and ISO 9004:2000 standards.

5.13 SELF ASSESSMENT QUESTIONS
1. Discuss the principles and practices in food quality programes?
2. Explain the quality programs and systems are quality control, quality assurance, and
quality management? .'t\
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LESSON: 6

QUALITY MANAGEMENT SYSTEMS
6.0OBJECTIVE:

• To understand quality management principles and fundamentals of quality management
systems

• food industry quality control programs is to determine whether the quality and
safety requirements

STRUCTURE
6.1 Introduction
6.2 ISO 9001:2000 quality management systems-requirements
6.3 ISO 9004:2000 quality management systems-guidelines for
performance improvements
6.4 ISO 9001:2000 and ISO 9004:2000 standards

6.4.1 ISO 9001:2000 and ISO 9004:2000 clause 1 scope
6.4.1.1 ISO 9001 clause 1 scope

6.4.2 ISO 9001:2000 and ISO 9004:2000 clause 2 normative
reference

6.4.3 ISO 9001:2000 and ISO 9004:2000 clause 3 terms and
definitions

6.4.4 ISO 9001:2000 and ISO 9004:2000 clause 4 quality
management system
6.4.4.1 ISO 9001 clause 4.1 general requirements
6.4.4.2 ISO 9004 clause 4.1 managing systems and

processes
6.4.4.3 ISO 9001 clause 4.2 documentation

requirements
6.4.4.4 ISO 9004 clause 4.2 documentation
6.4.4.5 ISO 9004 clause 4.3 use of quality

management principles
6.5 Summary
6.6 Self Assessment Questions
6.7 References
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6.1 INTRODUCTION
A quality management system (OMS) can be expressed as the organizational structure,

procedures, processes and resources needed to implement quality management. Early systems
emphasized predictable outcomes of an industrial product production line, using simple statistics
and random sampling. By the 20th century, labour inputs were typically the most costly inputs in
most industrialized societies, so focus shifted to team cooperation and dynamics, especially the
early signalling of problems via a continuous improvement cycle. In the 21 st century, OMS has
tended to converge with sustainability and transparency initiatives, as both investor and customer
satisfaction and perceived quality is increasingly tied to these factors. Of all OMS regimes, the ISO
9000 family of standards is probably the most widely implemented worldwide - the 1.50 19011 audit
regime applies to both, and deals with ·quality and sustainability and their integration.

6.2 ISO 9001 :2000 QUALITY MANAGEMENT SYSTEMS­
REQUIREMENTS

The ISO 9001 standard is the most widely used standard among the ISO 9000 family of
standards. It is used by companies seeking to have their quality management systems recognized
through an independent registration process. This standard establishes requirements for an
organization's quality management system. It is designed for use by an organization that aims to
enhance the satisfaction of its customers and needs to demonstrate that it has the ability to provide
products that meet requirements of customers, regulatory agencies, and the organization.

6.3 ISO 9004:2000 QUALITY MANAGEMENT SYSTEMS-GUIDELINES
FOR PERFORMAN·CE IMPROVEMENTS

The ISO 9004 standard provides guidelines, in contrast to the ISO 9001 standard, which
specifies requirements. The ISO 9004 standard is designed for use by an organization that seeks
to move beyond the requirements of ISO 9001 , to improve the performance of the organization,
and to satisfy its customers and its other interested parties. The ISO 9004 standard covers both
the effectiveness and efficiency of an organization's quality management system. By contrast, the
ISO 9000 standard covers the effectiveness of an organization's quality management system.

6.4 ISO 9001:2000 AND ISO 9004:2000 STANDARDS
The remainder of this unit covers, the quality management system requirements in the ISO

9001 :2000 standard and the guidelines for performance improvements in the ISO 9004:2000
standard. These requirements and guidelines are referred to by the identical numbers and titles
used in the standard and are italicized for easy identification.

Table 6.1 Clauses of the ISO 9001 :2000 Quality Management System-Requirements and
ISO 9004 Quality Management System-Guidelines for Performance Improvements.

ISO 9001:2000
1. Scope
- 1,1 General
1.2 Application

ISO 9004:2000
1. Scope
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4.2 Documentation requirements
4.2.1 General
4.2.2 Quality manual
4.2.3 Control of documents
4.2.4 Control of quality records

2. Normative reference
3. Terms and definitions
4. Quality management system

4.1 Managing systems and
processes

4.2 Documentation

2. Normative reference
3. Terms and definitions
4. Quality management system

4.1 General requirements

5. Management responsibility
5.1 Management commitment

4.3 Use of quality management
principles'

5. Management responsibility
5.1 General guidance

5.1.1 Introduction
5.1.2 Issues to be considered

5.2 Customer focus 5.2 Needs and expectations of
interested parties

5.2.1 General
5.2.2 Needs and expectations
5.2.3 Statutory and regulatory
requirements

5.3 Quality policy 5.3 Quality policy
5.4 Planning 5.4 Planning

5.4.1 Quality objectives 5.4.1 QlJalityobjectives
5.4.2 Quality management system 5.4.2 Quality planning

planning
-continued

Table 6.1 (continued) ClauSiesof the ISO 9001:2000 Quality Management System­
Requirements and ISO 9004 Quality Management System-Guidelines for
Performance Improvements.

ISO 9001:2000 ISO 9004:2000

5.5 Responsibility 5.5 Responsibility, authority, and
communication

5.5.1 Responsibility and authority 5.5.1 Responsibility and
authority

5.5.2 Management representative 5.5.2 Management
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5.5.3 Internal communication
5.6 Management review

5.6.1 General
5.6.2 Review input
5.6.3 Review output

6. Resource management .
6.1 Provision of resources

6.2 Human resources
6.2.1 General
6.2.2 Competence, awareness

and training

6.3 Infrastructure
6.4 Work environment

7. Product realization
7.1 Planning pf product realization

Acharya Nagarjuna University

representative
5.5.3 Internal communication
5.6 Management review

5.6.1 General
.5.6.2 Review input
5.6.3 Review output

6. Resource management
6.1 General guidance

6.1.1 Introduction
6.1.2 Issues to be

considered
6.2 People

6.2.1 Involvement of people
6.2.2 Competence
awareness and

trajning
6.2.2.1 Competence
6.2.2.2 Awareness and

training
6.3 Infrastructure
6.4 Work environment
6.5 Information
6.6 Suppliers and partnerships
6.7 Natural resources
6.8 Financial resources
7. Product realization
7.1 General guidance
7.1.1 Introduction
7.1.2 Issues to be considered

Table 6.1 (continUed) Clauses of the ISO 9001:2000 Quality Management System­
Requirements and ISO 9004 Quality Management System-Guidelines for Perfor­
mance Improvements.

ISO 9001:2000

7.2 Customer relatec!process

ISO 9004:2000. .

7.1.2.1 General
7.1.2.2 Process inputs, outputs,

and review
7.1.2.3 Product and process

validation and changes
7.2 Processes related to interested

- continued
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7.2.1 Determination of
requirements related to the
product

7.2.2 Review of requirements
related to the product

7.2.3 Customer communication
7.3 Design and development

7.3.1 Design and development
planning· .
7.3.2 Design and development
inputs

parties

7.3 Design and development
~7.3.1 General guidance

...
7.3.3 Design and development
outputs
7.3.4 Design and development review
7.3.5 Design and development verification
7.3.6 Design and development
and validation
7.3.7 Control of design and
development changes

7.4 PUrchasing
7.4.1 Purchasing process
7.4.2 Purchasing information
7.4.3 Verification of purchased
product

7.5 Production and service provision

7.3.2 Design and
development
input and output

7.3.3 Design and
development review

7.4 Purchasing
7.4.1 Purchasing processes

7.4.2 Supplier control process

7.5.1 Control of production and
service provision

7.5.2 Validation of processes for
production and service provision

7.5.3 Identification and

7.5 Production and service
operations
7.5.1 Operation and realization

7.5.2 Identification and
traceability

7.5.3 Customer property
traceability

7.5.4 Customer property 7.5.4 Preservation of product
7.5.5 Preservation of product

- continued
Table 6.1 (continued) Clauses of the ISO 9001:2000 Quality Management System-­
Requirements and ISO 9004 QU,aUtyMilnagement System-Guidelines for Perfor­
mance lmprevemente.

ISO 9001:2000 ISO 90()4:2000

. 7.6 Control of monitoring and
measuring devices

7.6 Control of measuring and
monitoring devices

8. Measurement, analysis, and
improvement

8.1 General

8. Measurement, analysis, and
improvement

8.1 General guidance
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8;~ t}nalySis of 'data r »

8.5 Improvement
8.5.1 Continual improvement
8.5.2 Corrective action
8.5.3 Preventive action

.~
'.'

8.1.1 Introduction
8.1.2 Issues to be considered

8.2 Measurement and
monitoring

8.2.1 Measurement and
monitoring of system
performance
8.2.1.1 General
8.2.1.2 Measurement and
monitoring of customer
satisfaction
8.2.1.3 Internal audit
8.2.1.4 Financial measures..
8.2.1.5 Self-assessment·

8.2.2 Measurement and
monitoring of processes

8.2.3 Measurement and
monitoring of product
8.2.4 Measurement and

monitorlnq the satisfaction
of interested parties

8.3 Control of nonconformity
8.3.1 General' l'

8.3.2 NonconforlJ1,1tyreview and
disposition

8.4 Analysis of data
8.5 Improvement

8.5.1 General
: 8.5.2 C9rr~c;ti.veaction
8.5.3·Los·s'prevehtion-
8.5.4 Continual improvement of
the organization

8.2 Monitoring and measurement

8.2.1 Customer satisfaction

8.2.2 Internal audits

8.2.3 Monitoring and
measurement of processes
8.2.4 Monitoring and
measurement of product

8.3 Control of nonconforming product

~. ". .

The quality management system requirements and guidelines are applicable to the
operations of food companies. The standard defines the minimum requirements that must be
implemented in order for the quality management system tobe recognized. An organization that
would like to move beyond the requirements of ISO9001:2000 can use the guidelines given in ISO
9004:2000. Both standards contain the following eight clauses:

1. Scope
2. Normative reference
3. Terms and definitions,
4. Quality management system
5. Management responsibility
6. Resource management
7. Product realization
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8. Measurement, analysis, and improvement

Clauses 1 to 3 provide general remarks on the standards. Clauses 4 to 8 describe the
requirements (ISO 9001) and guidelines (ISO9004). Clause4 quality management system defines
certain general requirements, which apply to all activities, while clauses 5 management
responsibility, 6 resource management, 7 product realization, and 8 measurement, analysis, and
improvement are considered the four major blocks of activities. Table 5.1 lists and compares the
clauses of ISO 9001:2000 and ISO 9004:2000.

6.4.1 ISO 9001:2000 and ISO 9004:2000 clause 1 scope
This clause defines the scope and the objectives, use and application of the standards.

6.4.1.1 ISO 9001 clause 1 scope

Clause 1.1 General declares that the standard is an international standard that specifies
requirementsfor a quality management system and identifies two particular situations for using the
standard:

• When an organization needs to demonstrate that it is has the ability to provide products
that meet the requirements of its customers and the regulatory requirements that apply to
its products and operations

• When an organization's objective is to enhance the satisfaction of its customers through
continual improvement
The scope of the standard is limited to products intended for, or required by, an

organization's customers.
Clause 1.2 Application covers the application of the standard. The requirements of the

standard are generic and can be applied regardless of type or size of an organization or type of
products. This clause recognizes that because of the generic nature of the requirements of the
standard, it is possible that certain requirements may not be applicable to some organizations,
depending on the nature of the organization and its type of operations and products. In these
situations, an organization can exclude a requirement of the standard that is considered to be not
applicable;however,only requirements contained in Clause 7 (Product Realization) of the standard
can be considered for exclusion.

The standard can be used by any food company to achieve the food quality and food
safety requirements of its products.

6.4.1.2 ISO 9004 clause 1 scope

This clause describes the relationship of this standard to the ISO 9001 stan- dard. The
following comparisons are made between the ISO 9001 and ISO 9004 standards:
• ISO 9004 provides guidelines that go beyond the requirements of ISO 9001
• The ISO 9001 objectives relating to customer satisfaction and product quality are extended in
ISO 9004 to include satisfaction of interested parties and the performance of an organization
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• Unlike the ISO 9001 standard, which consists of requirements and can be used for certification
or for contractual purposes, the ISO9004 standard consists of guidelines and is not intended to be
used for certification or for contractual purposes.

6.4.2 ISO 9001:2000 and ISO 9004:2000 clause 2 normative reference

This clause is identical for both standards. It identifies the reference docu- ment that is
applicable' to both standards. This reference document is the standard ISO 9000:2000 quality
managementsystems - fundamentals and vocab- ulary. In the useof the standards, the definitions
of terms inthe ISO 9000 standard are the recognized definitions.

6A.3 ISO 9001:2000 and ISO 9004:2000 clause 3 terms and
definitions

This clause is identical for both standards. It makes specific reference to the ISO 9000
standard as the source of the terms and deflnltions that are used in ISO 9001 and ISO 9004. In
addition, it clarifiesthe definitionsof the terms productand supplier,and the supply chain relationship
involvingsupplier,organization, and customer.A supplier provides product to an organization,while
a customer receives product from an organization.

6.4.4 ISO 9001:2000 and ISO 9004:2000 clause 4 quality
management system

ISO9001:2000 Clause 4 provides general requirements and documentation requirements
that apply to the entire quality management system, including the other clauses of the standard.
ISO9004:2000Clause4 providesguidelines for managingsystemsand processes,documentation,
and useofquality managementprinciples.Theseguidelinesapply to the entire qualityman-agement
system, including the other clauses of the standard.

6.4.4.1 ISO 9001 clause 4.1 general requirements

A q~ality management system must be established, documented, imple- mented, and
maintained by the organization, and the effectiveness of the system must be continually improved.
This must be done in accordance with the requirements of the standard. In addition, the process
approach of the standard is emphasized in this clause, by requiring that the organization address
the following points: /'

• The organization must identify and manage the processes to be in- cluded in the quality
management system.The standard specifically mentions processes for communication,
product realization; custom- er-related issues, purchaslnq, production and service
provision, mon- itoring, measurement, analysis, and improvement. .
• The sequence and interaction of these processes must be determined. t

'. The criteria and methods required to ensure the effective operation and control of the
processes must be determined.
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• The required resources and information must be made available to operate and monitor
these processes.

• The processes must be monitored, measured, and analyzed.
• The actions required to obtain expected results, and for continual

improvement of the processes, must be implemented.

If an organization outsources any of the processes that affect the quality of its products, the
outsourced processes must be included in the organization's quality management system.

6.4.4.2 ISO 9004 clause 4.1 managing systems and processes

This clause recognizes the importance of quality management in the man- agement of an
organization. It associates success with the implementation and maintenance of a management
system that aims to continually improve both the effectiveness and efficiency of the organization's
performance, and the organization's systems and processes in relation to the needs of interested
parties. The standard recommends that a customer-oriented organization should be established
by the organization's top management and proposes' that this should be achieved by:

• Defining the organization's systems and processes in such-a-manner that they can be
managed, and both their effectiveness and efficiency can be irnproved-

• Ensuring that there is effective and efficient operation and control of the organization's
processes, and the measures and data that are used to determine its performance '. '.
is satisfactory.

The clause provides examples of activities that can result in a cus- tomer-oriented
organization, including the organization's use of processes that lead to performance improvement,
the continuous use of data and information from processes, and the use of self-assessments and
management reviews to evaluate the improvement of processes.

6.4.4.3 ISO 9001 clause 4.2 documentation requirements

The documentation requirements for an organization's quality management system are
given in four' clauses.

Clause 4.2.1 General identifies five categories of documents that must be included in an
organization's quality management system:

• Documented statements of the organization's quality policy and quality objectives
• The organization's quality manual (see clause 4.2.2)
• Procedures that must be documented by the organization based on the reqiJirements of

the standard.Documented procedures are re- quired specifically by the following
six clauses of the standard: "

- 4.2.3. Control of documents
- 4.2.4. Control of records
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- . 8.2.2. Internal audit
8.3. Control of nonconforming product

- 8.5.2. Corrective action
- 8.5.3. Preventive action

• Documents that the organization must have in order to plan, operate, and control its
processes.

• Records that must be maintained:
- Records from the organization's management reviews (5.6 Man- agement

review, 5.6.1 General)
- ° Records of education, training, skills, and experience for person- nel who

perform work that affects the quality of the organization's product (6.2.2
Competence, awareness, and training) -Records to demonstrate that the
organization's product realization processes and the products resulting from
these processes meet the requirements (7.1 Planning of product realization)

- Records of the results of review of requirements of the organiza tion's products,
and of the actions resulting from this review (7.2.2 Review of requirementS
related to product)

- Records of design and development inputs relating to require- ments of the
organization's products (7.3.2 Desiqn and development inputs)
Records of the results of design and development reviews, and any actions
resulting from these reviews (7.3.4 Design and devel- opment review)

- Records of the results of design and development verification, and any actions
from this verification (7.3.5 Design and development verification)

- Records of the results of design and development validation, and any actions
from this validation (7.3.6 Design and development val-idation)

- Records of review of design and development chanqes; and any actions from
this review (7.3.3 Control of design and development changes)

- Records of results of evaluations of tile organization's suppliers, and any actions
resulting from these evaluations (7.4.1 Purchasing process)

- Records to demonstrate the validation of the organization's pro- cesses from
which output cannot be verified by subsequent mon- itoring or measurement
(7.5.2 Validation of processes for production and service provision)

- Records for unique identification of the organization's product, where traceability is
required (7.5.3 Identification and traceability)

- For property that is provided to the organization by its customer, the records of
customer property that is lost, damaged, or unsuit- able for use (7.5.4 Customer
property) ,.; . 0

- Records of the basis used for calibration·ohr'Verification of mea- suring equipment
where no international or national standards eXist(7.6 Control of monitoring and
measuring devices) .

- Records of the validity bfprevious measuring resultswhen the measuringequipment
is found not to conform to requirements (7.6 Control of monitoring and measuring
devices)
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- Recordsof resultsof calibrationandverificationof monitoringandmeasuringdevices
used to provide evidence that the organi- zation's products meet requirements (7.6
Control of monitoring and measuring devices)

- Records of the organization's internal audits (8.2.2 Internal audit)
- Records of conformity of the organization's product based on the acceptance

criteria and the personnel responsible for the release of the organization's
product (8.2.4 Monitoring and measurement of product)
Records of nonconformities of the organization's products and subsequent
actions relating to the nonconforming products (8.3 Control of nonconforming
product)

- Records of the results of corrective action taken by the organization to eliminate
the cause of nonconformities in order to prevent recurrence (8.5.2 Corrective
action)

- Records of the results of preventive action taken by the organization to eliminate
the causes of potential nonconformities in order to prevent their occurrence
(8.5.3 Preventive action).

Clause 4.2.2Quality manualdefines.the requirementsfor the orqanizatlon'squalitymanual.
At a minimum, the quality manual must contain: .

• The scope of the organization's quality management system, along with information on
and justification of which clauses (if any) of the standard are not included; exclusions
are permitted only from clause 7
• The organization'sdocumented procedureswhichare included in the quality management
system, or some reference to these docu- mented procedures .
• The interaction between the various processesof the organization's quality manageme.nt
~~. I

..,
Clause 4.2.3 Control of documents requires that a documented procedure must be

established to control the categories of documents identified in clause 4.2.1, except quality records
(clause 4.2.4 addresses control of quality records specifically). The documented procedure for
control of documents in an organization's quality management system,must specify the controls
required for the following: '

• Approving the documents to ensure that they are adequate, before they a,e issued
• Reviewing and updating of existing documents when thls becomes necessary and the
re-approval of updated documents
• Ensuring that the changes are identified when documents are updat- ed, and the status
of the revised documents are also identified
• Ensuring that correct versions of documents are available at locations where use of the
documents is required
• Ensuring that the documents are always legible and can be readily identified
• Ensuring that any documents that originate from outside the orga- nization are identified
and controlled with regard to distribution within the organization
• Preventingthe useof documentsthat havebecomeobsolete,and appropriately identifying
these documents if they are retained by the organization,

•
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The requirements in this clause can be applied to the documents in a food company's
HACCP system, including SOPs and HACCP prerequisite pro grams, and documents required
by HACCP Principle 7 Establish record-keeping procedures.

Clause 4.2.4 Control of quality records requires that a documented proce- dure must be
established specifically for the control of the quality records that an organization is required to
keep. These records serve as evidence that there is conformity to requirements of the
organization'squality management system, as well as evidence of the system's effectiveoperation.
The documented procedure for control of these quality records must specify the controls that are
required so that the records are:

• Identified in relation to the purpose that they serve
• Available and stored at specified locations, so they can be retrieved readily
• Protected from loss or damage and maintained in a legible manner
• Retained for a defined period of time
• Disposed of after they are no longer required

The requirements in this clause can be applied to the records in a food company's program
for GMPs or HACCP system, including records required by HACCP prerequisite programs and by
HACCp'Principle 7 Establish record-keepinq procedures.

6.4.4.4 ISO 9004 clause 4.2 documentation
This clause provides guidance on the documentation that should be estab- lished,

maintainedand controlled by an organization,beyondthat requiredby ISO9001:2000.The following
are examples of points that need to be considered:

• -Contractual requirements (e.g., from customers and other interested parties)
• Statutory and regulatory requirements
• Applicable standards (e.g., international, national, regional, industry sector)
• Other internal and external sources of information
This clause also provides examples of criteria that can be used for evaluation of the

effectiveness and efficiency of the organization documentation activities.

6.4.4.5 ISO 9004 clause 4.3 use of quality management principles

Eight quality management principles have been integrated into the contents of the
ISO9004 standard; the ISO9001 standard does not have a clause corresponding to this clause of
ISO 9004. The quality management principles are intended for use by an organization's top
management in order to improve its performance. The standard recognizes that benefitswill result
from the successfuluseof theseeight qualitymanagementprinciples; including improved monetary
'return, the creation-of value, and increased organizational stability.
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6.5 SUMMARY

The ISO 9001:2000 quality management system standard is the recognized international
quality system standard. Many coun- tries have formally adopted this international standard as
.their national quality system standard. Prior to the adoption of the international quality system
standard, some countries had developed their own national quality system standards. In addition,
some industrysectors havedeveloped sector-specificquality systemstandards. In some instances,
these sector-specific quality system standards are based on the ISO 9000 quality standard; an

. example is the QS 9000 standard of the NorthAmerican automotive industry.The ISO9000 quality
system standards were developed by the International Organization for Standardization (ISO) for
use by any organization that needs to develop, implement and operate with a quality management
system.

6.6 SELF ASSESSMENT QUETIONS

1.Write the difference between ISO 9001:2000 and ISO 9004:2000 standards?
2. Explain clause 4?
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LESSON: 7
ISO 9001:2000 AND ISO 9004:2000

STANDARDS
7.0 OBJECTIVE

To learn ISO 9001:2000 and 9004:2000 clause 5 and their six management responsibity.

STRUCTURE

7.1 Introduction
7.2 ISO 9001:2000 and ISO 9004:2000 clause 5 management

responsibility
7.2.1 ISO 9001 clause 5.1 management commitment
7.2.2 ISO 9004 clause 5.1 general guidance
7.2.3 ISO 9001 clause 5.2 customer focus
7.2.4 ISO 9004 clause 5.2 needs and expectations of interested

parties
7.2.5 ISO 9001 clause 5.3 quality policy
7.2.6 ISO 9004 clause 5.3 quality policy
7.2.7 ISO9001 clause 5.4 planning
7.2.8 ISO 9004 clause 5.4 planning
7.2.9 ISO 9001 clause 5.5 responsibility, authority and

communication
7.2.10 ISO 9004 clause 5.5 responsibility, authority and

communication
7.2.11 ISO 9001 clause 5.6 management review
7.2.12 ISO 9004 clause 5.6 management review

7.3 Summary
7.4 Self Assessment questions
7.5 References

7.1 INTRODUCTION
Top management should provide evidence of its commitment to the development and

implementation of the Quality Management System (QMS) and continual improvement of its
effectiveness by:

• communicating to the organization the importance of meeting customer as well as
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regulatory (GMP) and legal requirements, including environmental, health and safety aspects,

• applying risk management,

• establishing the quality policy,

• ensuring that quality objectives are established,

,

• conducting management reviews,

• maintaining appropriate conditions throughout the organization for processes and
systems,

• ensuringthe availabilityof resources,particularlyenoughmanpower,suitably trained.

7.2 ISO 9001:2000 AND ISO 9004:2000 CLAUSE 5 MANAGEMENT
RESPONSIBILITY

The six management responsibility clauses of ISO 9001 define the responsibil- ities of top
managementin establishing,implementing,maintaining,and continuallyimprovingthe organization's
quality management system.The six management responsibility clauses of ISO 9004 are more
extensive than those of ISO9001,They provides guidance for an organization's top management,
for its management, and for the organization.

7.2.1 ISO 9001 clause 5.1 management commitment
•

The top management of an organization must demonstrate its commitment to developing,
implementing, and continually improving the organization's quality management system through
the following actions:
• Communicate to the entire organization the importance of meeting customer requirements, and
statutory and regulatory requirements
• Establish the organization's quality policy (see clause 5.3 Quality policy)

Ensure that the organization'S quality objectives are established (see clause 5.4.1 Quality
objectives)
• Conduct management reviews (see clause 5.6 Management review)
• Ensure that resources are available in the organization for the activities required by the quality
management system (see clause 6.1 Provision of resources).

This clause is particularly applicable to food companies. The top management of a food
company is responsible for the safety of the food that is produced at a food establishment. In
addition, top managemenfs commitment is essential for the success of a food company's HACCP
system for food safety.

r .2.2 ISO 9004 clause 5.1 general guidance

Clause 5.1.1 Introduction provides guidance on the role of management's leadership
and its active involvement in the organization's quality manage- ment system, which is essential
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for establishing and maintaining an effective and efficient system, and for increasing customer
satisfaction,in order to achieve benefits.Severalexamplesof actionsare given. Topmanagement's.
responsibilities should also include i,dentifying the methods to be used for measuring the
organization'sperformance inorder to determinewhether objectives are being achieved. Proposed
methods of measurement include:

• Using the organization's financial information

• Using external information, including benchmarking and evaluation by an independent
third-party

• Measuring the satisfaction of the organization's employees and other interested
employees.

• Measuring the satisfaction of the organization's employees and other interested employees

Clause 5.1.2 Issues to be considered reinforces the points in clause 4.3 Use of quality
management principles. It recommends that the organization's top management make use of the
eight quality management principles in devel- oping, implementing, and managing the quality
managementsystem. It proposes that top management demonstrate leadership and commitment
in activities such as:

Understanding the current and future needs, expectations, and re- quirements of the
organization's customers

• Increasing awareness, motivation, and involvement of the organiza- tion's employees

• Planning for the future of the organization and for managing change, including innovative or
breakthrough changes to processes within the organization.

• Identifying support processes that affect the organization's product realization

• Ensuring that the organization's processes operate as an effective and efficient network

7.2.3 ISO 9001 clause 5.2 customer focus

This clause requires that top management ensure that the organization deter- mines and
fulfils the requirementsof its customers, with the aim of enhanc- ing customer satisfaction. Specific
details relating to customer requirements and customer satisfaction are given in other clauses of
the standard(7.2.1 Determinationof requirementsrelatedto products,8.2.1 Customer satisfaction).

7.2.4 ISO 9004 clause 5.2 needs and expectations of interested parties

There is noclause in ISO9001 that correspondsto clause 5.2 of ISO9004,which addresses
the needs and expectations of interested parties of an orga- nization, including its customer. The
guidance provided goes much further than the requirements of ISO 9001, which address only
customer require- ments and customer satisfaction.

Clause 5.2.1 General identifies the interested parties that have needs and expectations
of the organization. In addition to the organization's customers and employees, interested parties
include: end-users of the organization's products; owners, investors, and shareholders; the

6



~I~~t_r:e_for ~_is_ta~!_Ed~u~ca~ti~On~:;}1~~~~i~

organization's suppliers and partners; the community and the general public that are affected by
the organization or its products. -

( Acharya Nagarjuna U--;;j;rersi~~",;;;;;;

Clause 5.2.2 Needs and expectations provides specific guidance for management's
responsibilityfor (a) understandingand satisfyingthe needsand expectations of the organization's
present and potential customers and end-users, including both their current and future needs
and expectations, and (b) understanding and considering the needs of the organization's other
interested parties. Guidance is provided to the organization's management for understanding
and meeting the needs of interested parties in general, and for understanding and satisfying the
needs and expectations of customers and end-users in particular. Interested parties other than'
customers and end-users include:

• The orqanization's employees: Management should identify the needs and expectations of
the organization's employees for purposes of recognition, work satlsfactlon, and personal
development.

• The organization's owners, investors, and shareholders: To satisfy the needs and expectations
of its owners, investors and shareholders, top management should consider the organization's
financial results.

.. The organization's community and society: Management should con- sider the impact of the
organization's activities on the public's health and safety, on the environment, and on the society
in general.

Clause 5.3.2 Statutory and regulatory requirements provides guidance relat- ing to the
organization's knowledge of statutory and regulatory require- ments that pertain to its products,
processes, and activities.

7.2.5 ISO 9001 clause 5.3 quality policy

This clause specifies the responsibilityoftop management to ensure that the organization's
documented quality policy satisfies the following requirements:

• The quality policy is appropriate for the purpose of the organization.

• Topmanagement is committed to complying with the requirements of the quality
management system, and to the continual improvement of its effectiveness.

• Tne quality policy provides a framework for establishing and reviewing the organization's
quality objectives.

• The quality policy is communicated and understood within the organization.

• The quality policy is reviewed for its continuing suitability.

7.2.6 ISO 9004 clause 5.3 quality policy

This clause recommends the following as top management's responsibility for an
organization's quality policy:

• The quality policy Shouldbe used by top management in its efforts to improve the performance
of the organization.
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• The quality policy should be an important and equal part of the organization's overall policies.

• Topmanagementshould consider the needsand expectations of all interested parties, including
customers,when establishing the organization's quality policy.

7.2.71509001 clause 5.4 planning

Clawse5.4.1Quality objectives specifiesthe responsibilityof top manage-ment to ensure
that the organization's quality objectives are established and documented, and that the quality
objectives are measurable and are .consls- tent with the organization's quality policy. Quality
objectives that are needed to meet requirements of products must also be included (see clause
7.1 Planning for product realization).

Clause 5.4.2 Quality management system planning specifies top manage- ment's
responsibility for the planning activities that must be established in the organization's quality
management system. The following two points must be addressed:

• Planning must be carried out in order that all the requirements of the quality management
system,asspecifiedby the standard,will beestablishedand all the orqanization's quality objectives
will be achieved.

• Whenchanges to the organization's quality managementsystem are planned and implemented,
all the requirements specified by the standard must be maintained.

7.2.8 ISO 9004 clause 5.4 planning

Clause 5.4.1 Quality objectives proposes that the strategic planning and quality policy
establishedby an organization's management should be the basis for its quality objectives. These
quality objectives should lead to improvement of the organization's performance.

Clause 5.4.2 Quality planning proposes that an organization's management should take
responsibility for quality planning, which should focus on meet- ing the organization's quality
objectives. Examples of inputs and outputs of quality planning are provided.

7.2.9 ISO 9001 clause 5.5 responsibility, authority and
communication

Clause 5.5.1 Responsibility and authority specifies that top management is responsible
for defining the responsibilities and authorities with respect to the various processes within the
organization's quality management system, and the interrelation between these responsibilities
and authorities. The defined responsibilities and authorities and their interrelation must be com­
municatedwithin the organization.

Clause 5.5.2 Management representative requires that top management appoint a
member of the organization's management who must have the responsibility and authority for
quality management system activities which include:

• Establishing,implementing,andmaintainingthe processesthat are requiredfor the organization's
quality management system



Reporting on the performance of the quality management system, and the need for any
improvement to the system, to the organiza- tion's top management.

• . Ensuring that awareness of requirements of the organization's cus- tomers is promoted
throughout the organization.

Clause 5.5.3 Internal communication specifies top management's responsi- bility to
ensure that processes for communication are established within the organization, and that the
effectiveness of the organization's quality man- agement system is communicated within the
organization.

7.2.10 ISO 9004 clause 5.5 responsibility, authority and
·communication .

Clause 5.5.1 Responsibility and authority proposes that top management should define
responsibility and authority within the organization and communicate this throughout the
organization.Personnel throughout the orga- nizationshould begiven responsibilitiesand authority
so that they can contribute to the organization's quality objectives.

Clause 5.5.2 Management representative proposes that an organization's top
management should appoint a management representative who is given responsibility for
managing,monitoring,operating, and coordinating the organization's quality management system:
The management representative should have the responsibility of communicating with the
organization's customers and its interested parties, and for reporting to top management on
matters relating the organization's quality management system.

Clause 5.5.3 Internal communication proposes that an organization's management
shoulddefineand implementan effectiveandefficientprocessfor communicating the organization's
quality policy,its requirements, its objectives, and its accomplishmentsthroughout the organization.
The clause also recommends that organization management should actively encourage feed­
back and communications from its personnel, and provides examples of internal communication
activities.

7.2.111509001 clause 5.6 management review

Clauso 5.6.1 Goneral specifies top management's responsibility for conduct- ing reviews
of the organization'squality management systemat established intervals, to ensure that the system
continuesto besuitable,adequateand effective.Recordsof these reviewsmust be kept as evidence
that they have been done as required. Reviews must evaluate improvement of the organization's
quality management system, and the need to make changes to the organization's existinq quality
policy, quality objectives, and to the system. . .

Clause 5.6.2 Review input specifies the information that must be usedwhen management
reviewsof the organization's quality management system are conducted. The information includes
the following:

Results of various types of audits of the organization's quality man- agement system (e.g.,
internal audits, customer audits, third-party audits)

• Informationobtained from the organization's customers



• Performance of the organization's processes and conformity of the organization's products to
requirements

• Information on the organization's preventive actions and corrective actions

• Any actions that were identified for follow-up at previous management reviews

• The effect of any changes that are planned to take place in the organization's existing quality
management system

• Recommendations for the improvement of the effectiveness and efficiency of the
organization's quality management system .

Clause 5.6.3 Review output specifies decisions and actions that result from management
review of the organization's quality management system; these must include the following:

• Improvement actions toward the effectiveness of the organization's quality management
system and the processes in the system

• Improvement actions toward the organization's products as they relate to requirements of the
organization's customers

• Decisions regarding the need for resources within the organization

7.2.12 ISO 9004 clause 5.6 management review

Clause 5.6.1 General proposes that an organization's top management should develop
management review activities that go beyond verifying the effectiveness and efficiency of the
organization's quality management sys- tem. It recommends a management review process that
extends to the entire organization and provides opportunities for exchange of new ideas, open
discussion, and leadership input.

Clause 5.6.2 Review input provides examples of review inputs that an orga- nization
should considerwhen evaluating the efficiencyand effectivenessof its quality management system
as part of its management review activities.

Clause 5.6.3 Review output proposes that by extending management review activities
beyondverification of its quality management system, the output ofthe reviews can by used by an
organization's top management as inputs for improvement processes. Examples of review outputs
that can enhance efficiency are provided,

7.3 SUMMARY:
,

Top management is committed to communicate the importance of meeting customer as
well as statutoryand regulatory requirements.ManagementRepresentative is responsible for imple­
menting this commitment by promoting'awarenessof customer requirements throughout the orga­
nization

,
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7.4 SELF ASSESSMENT QUESTIONS

1.Write the difference between ISO 9001 and ISO 9004 clause 5.6 ?
2. Need and importence of clause 5.3 ans 5.4, ISO 9001?

7.5 REFERENCES:

1. InternationalStandard, ISO 9000, 2nd ed., 2000-12-15, Quality management systems-.fun­
damentals and vocabulary.
2. InternationalStandard, ISO 9001, 3rd ed., 2000-12-15, Quality management systems-re­
quirements.
3. InternationalStandard, ISO9004, 2nd ed., 2000-12-15, Quality management s y s t ems­
guidelines for performance improvements..
4. Malcoltn Baldrige National Quality Award, National Institute of Standards and Tec hn0 log y,
www.quality.nist.gov/.
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8.1 INTRODUCTION
Resource management is expanded from previous resource management systems to

. include not only the provision of resources and human resources, but infrastructure and work
environment as well. In a process oriented system, the aspects of infrastructure and work
environment become critical. Under the provision of resources, there is a need to determine and
provide resources to continually improve effectiveness of the quality management system and to
enhance customer satisfaction. This is true for ISO 9001:2000.

8.2 ISO 9001 :2000 AND ISO 9004:2000 CLAUSE 6 RESOURCE MANAGEMENT

Clause 6 provides information related to identifying, providing, and man- aging various
types of resources in the organization. ISO 9001 clause 6 addresses requirements and ISO 9004
clause 6 provides guidelines.

8.2.1 ISO 9001 clause 6.1 'provision of resources

This clause specifies general requirements relating to resources. The organization must
determine the resources required and provide these resources for two activities:
• Implementing. maintaining, and continually improving the quality management system
• Enhancing customer satisfaction by meeUngcustomer requirements

8.2.2 ISO 9004 clause 6.1 general guidance

Clause 6.1.1 Introduction proposes that the organization's top management ensure that
the resources required for implementing strategy and achieving objectives are identified and
available. This includes the resources required for operating and improving the organization's
quality management system and the satisfaction of its customers and other interested parties.
Examples of resources that may be required by the organization are people, infrastructure, work
environment, information, suppliers and partners. natural resources, and financial resources.

. Clause 6.1.2 Issues to be considered provides guidance on resources that should be
considered for improving an organization's performance. These include: tangible resources such
as support facilities, intangible resources such as intellectual property, management leadership
skills, employee com- petence. information management and technology. and use of natural
resources.'Management of these resources includes making them available at the time they are
neededandwhen they can bemost effective and efficient. and planning for future resource needs.

8.2.3 ISO 9001 clause 6.2 human resources

Clause 6.2.1 General notes that the personnel whose work affects the quality of product
must be competent in their field of work. This competence is determined on the basis' of the
education, training, skills, and experience.

Clause 6.2.2 Competence, awareness, and training specifies that an organi- .zationis
required to carry out the following activities:

Determine the competence required for personnel whose work affects the quality of. the

organization's products
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• Evaluate the training provided to determine whether it is effective for acquiring the required
competence
• Ensure that personnel are aware of the relevance of their work to product quality, and of their
contribution to the achievement of the organization's quality objectives
• Maintain records of the education, training, skills, and experience of personnel whose work
affects product quality.

This clause is particularly applicable to food companies. Training a food company's
employees is essential for achievement of food safety, and is required as part of GMPs, HACCP
prerequisite programs, and HACCP systems.

8.2.4 ISO 9004 clause 6.2 people

The guidelines in this clause are given in the following 2 clauses: 6.2.1 Involvement of
people, 6.2.2 Competence, awareness and training.

Clause 6.2.1 Involvement of people proposes that the organization's man- agement
should have the involvement and support of its people in efforts to improve the effectiveness and
efficiencyof the organization and its quality management system. Management should encourage
the involvement and development of its people. Numerous examples of how this can be done are
given, including providing ongoing training, defining responsibilities and authorities, recognizing
and rewarding performance, and ensuring effective teamwork.

Clause 6.2.2 Competence, awareness, and training provides guidelines in two separate
clauses:
• Clause 6.2.2.1 Competence proposes that the organization's management should ensure that
the necessary employee competence is avail- able forthe organization to operate effectively and
efficiently. Man- agement should consider the organization's present and expected competence
ne-eds.
• 'Clause 6.2.2.2 Awareness and training provides guidelines for education and personnel. It
recognizes that the objective of training and education is to provide the organization's personnel
with knowledge and skills that, together with their experience, improve their competence.

8.2.5 ISO 9001:2000 clause 6.3 infrastructure

This clause specifies that an organization must determine, provide and maintain the
infrastructure that is required to achieve products that conform torequirements. An organization's
infrastructure includes buildings, work- space, utilities, processing equipment, and any services
related to infrastructure such as transportation or the communications network.
This clause is particularly applicable to food companies.A food company's premises, facilities and
equipment are covered by requirements of GMPs and HACCP prer.equisiteprograms.

8.2.6 ISO 9004:2000 clause 6.3 infrastructure

This clause provides guidelines relating to the infrastructure that is necessary for an
organizationto realize its products, and to address the needsand expectations of interestedparties.
The infrastructure includes the organization's premises, workspace, tools, equipment, support
services, information and communication technology, and transport services. The organization
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should have a process for defining the infrastructure needed to achieve effective and efficient
product realization.

" 8.2.7 ISO 9001:2000 clause 6.4 work environment

\ An organization must determine the work environment that is needed in order for it to
achieve products that conform to requirements, and must manage this work environment.

This clause is particularlyapplicable to food companies.A food company'swork environment
is coverep by requirements of GMPs and HACCP prerequisite programs.•v . e •

8.2.8 /50 9004:2000 clause 6.4 work environment

This clause provides guidelines relating to thework environment that is needed to influence
the motivation, satisfaction, and performance of an organization's personnel in order to enhance
the performance of the orga- nization. It proposes that the organization's management should
ensure that this type of work environment exists: Examples of points to be considered in the
creation of a suitable work environment are provided.

8.2.9/50 9004 clause 6.5 information

'An organization's management.should treat data as a fundamental resource for conversion
into information,arid for the continual developmentof the organization's knowledge.This knowledge
is essential for making factual decisions and can also stimulate innovation. Examples of points to
·be.~onsideredby an organization in the management of its information are provided.

ISO 9001 does not have a clause that corresponds to this clause.

8.2.10/50 9004 clause 6~6suppliers and partnerships'

An organization should establish relationships with its suppliers and part- ners. These
relationshipsshould promote and facilitate communicationamong an organization and its suppliers
and partnerswith the aim of mutually improving the effectiveness and efficiency of processes that
create value. Examples of opportunities for an organization to increase value through working
with its suppliers and partners are provided.

ISO 9001 does not have a clause that corresponds to this clause.

8.2.11 ISO 9004 clause 6.7natural resources

Anorganization-shouldconsiderwhether its performancecan be influencedby the availability
of certain natural resources which are often out of its direct control. The organization should have
contingency plans to ensure the availability of these resources or replacement resources in order
to prevent or minimize negative effects on its performance.

ISO 9001 does not have a clause that corresponds to this clause.

8.2.12 150,9004 clause 6.8 financial resources



Activities for determining the need for financial resources and the sources of financial
resources should be included in resource management activities. An organization's management
should (a) plan, make available, and control the financial resources necessary to implement and
maintain an effective and efficient quality management system and to achieve the organization's
objectives, and (b) consider the development of innovative financial methods to support and
encourage improvement of the organization's performance.

This clause recognizes that improving the effectiveness and efficiency of an organization's
quality management system can positively influence the financial results of the organization.
Examples of these improvements are reducing process and product failures, reducing waste in
materials and. time, reducing cost of compensation to customers under product guarantees and
warrantees, and reducing costs of lost customers and lost markets.

ISO 9001 does not have a clause that corresponds to this clause.

8.3 ISO 9001:2000 AND ISO 9004:2000 CLAUSE 7 PRODUCT
REALIZATION..

The requirements of ISO 9001:2000'clause 7 Product realization are given in six clauses.
The ·guidelinesof ISO 9004:2000 clause 7 Product realization are given in six clauses.

8.3.1 ISO 9001 clause 7.1 planning of product realization

. This clause requires an organization to plan and develop the processes that are needed
for product realization. This planning must be consistent with the requirements of the other
processes that are also included in the organization's quality management system. As part of
planning for realization of the product, the organization must determine the following:
• Its quality objectives and requirements for its products
• The need to establish processes, create documents, and provide resources that are specific
to its products
• Activities required by the organization for verification, validation, monitoring, inspection, and
test for its products, and the criteria for acceptance of its products
• The records that the organization must maintain as evidence that both its product realization
processes and the resulting products conform to requirements.

8.3.2150 9004 clause 7.1 general guidance

Clause 7.1.1.lntroduction is a statementabout processes in relation to prod- uctrealization.
It also proposes that an organization's top management should ensure the effectiveness and
efficiencyof product realization pro- cesses and support processes and their associated networks
so.that the orga- nization has the capability to satisfy interested parties. Management should define
the required outputs of the organization's processes, and should identify the inputs and
activities required for the effective and efficient achievement of these outputs.

Clause 7.1.2 Issues to be considered identifies specific points relating to the
organization's processes for product realization. These points include:



, • Defining the inputs of processes and determining the activities, ac- tions, and resources required
for processes in order to achieve the desired outputs

;. Continual improvement of processes in order to improve the effec- tiveness and efficiency of
, the'organization's quality management system and its performance
• .Docurnentation of the processes '
• The role of the organization's people in its processes
• Benefits from improvement of the efficiency and effectiveness of the organization's
processes.

Clause 7.1.3 Managing processes: The guidelines of this clause are covered in the
following 3 clauses:
• Clause 7.1.3.1General proposes that an organization's management should identify processes
that are needed to realize products that satisfy the requirements of its customers and its other
interested parties. Todo this, the organization's management should consider the following points
relating to its processes: associated processes and their desired outputs, process steps, activities,
flows, control measures, training needs, equipment, methods, information, materials, and other
resources.

• Clause 7.1.3.3 Product and process validation and changes proposes that
management should carry out product validation activities to demonstrate that its products meet
the needs and expectations of its customers andits interested parties. Validation of its processes
should also be carried out at appropriate intervals to ensure that the impact of any changes in the
processes can be determined and ad- dressed. Examples of activities for validation of products
and pro- cesses and points that should be addressed are provided. The clause also addresses (a)
control of changes to processes and. related issues and (b) risk assessment associated with
potential failures or faults lnits processes.

8.3.3 ISO 9001 clause 7.2 customer-related processes

Clause 7.2.1 Determination of requirements related to the product explains that an
organization must determine the following:
• Ali product-related requirements that are speCifiedby its customers, including requirements for
delivery of its products and post-delivery requirements
• .AIInecessary product requirements for its specified or intended use that are not stated by its
customer
• A!I statutory, regulatory, or other requirements relating to its products
• Any additional requirements determined by the organization
This clause is particularly applicable to food companies that operate with the HACCP system for
addressing the safety of their products.

Clause 7.2.2 Review of requirements relating to the prQduct requires that an organization
must review all the requirements relating to a product before it makes a commitment to supply
products to its customers. This review must ensure the following:
• The requirements relating to products are defined.
• Any differences between the customer's contract or order requirements and requirements
that were expressed previously are resolved.
• .The organization has the ability to supply to the customer products that meet the defined
requirements.
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• The organization must keep records of this review and the actions resulting from the review.

In cases where the customer does not provide a documented statementof equirements,
the organization must confirm the requirements to the customer before accepting them. In
caseswhere the product requirements of the customer are modified, the organization must ensure
that the documents relating to these requirements are changed, and all relevant personnel are
made aware of the changes.

Clause 7.2.3 Customer communication requires that an organization must determine
the effective arrangements for communicating with its customers and must implement these
arrangements. This communication must address the following:
• Information on the organization's products
• Inquiries from customers, and handling of customer contracts or orders, including changes to
these contracts or orders
• Feedback from customers, including complaints from customers

8.3.4 ISO 9004 clause 7.2 processes related to interested parties

This clause provides guidelines for an organization's relationships with its customers and
with its other interested parties. It proposes that the organization's management should ensure
that the organization has defined, implemented, and maintained mutually acceptable processes
for 'cornmunicatinq effectively and effiCientlywith its customers and its other interested parties.
These processes should serve to ensure adequate understanding of the needs and expectations
of the organization's interested parties, and for translation of these needs and expectations into
requirements for the orga- nization. These processes should involve the organization's customers
and.its interested parties and should include the identification and review of relevant information.
Examplesof information to be reviewed are provided.

8.3.5 ISO 9001 clause 7.3 design and development

Clause 7.3.1 Design and development planning specifies that an organization must
plan and control the design and development of its products and, if appropriate, must update the
output from this planning as the design and development progresses. During the design and
development planning, the organization,must determine the following:
• ,The stages of the design and development of its products
• The review, verification and validation appropriate to each design and development stage
• The responsibilities and authorities for design and development

The organization must manaqe'the interfaces between the different groups in design and
development to ensure effective communication and clear assignment of responsibility.

Clause 7.3.2 Design and development inputs specifies that an organization must
determine the design and development inputs relating to the requirements of products, and must
maintain records of these design and develop- ment inputs, including the following:
• Functional and performance requirements of the product
• Statutoryand regulatory requirements relating to the product
• Information from previous similar designs (if applicable)
• Other requirements that are essential for the design and development of the product

.....
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The design and development inputs must be reviewed for adequacy and the requirements
of the product must be complete, and must not be ambiguous or conflict with each other.

Clause 7.3.3 DeSign and development outputs specifies that an organization must
provide the outputs of design and development of the product in a form that enables verification
against the design arid development inputs, and must be approved prior to their release. The
design and development outputs must:
• Meet the input requirements for design and development of the product
• Provide appropriate information for purchasing, production and for service production
• Contain or refer to the acceptance criteria of the product
• Specify the characteristics of the product that are essential for its safeand proper use.

Clause 7.3.4Design and development review specifies that an organization must perform
systematic reviews of the design and development at suitable stages. This review must be done in
accordancewith arrangements specified in design and development planning and must be done
fqr the following purposes:
.' To evaluate the results of the design and development to meet the requirements of the
prodoct
• To identify any problems relating to the design and development activities and propose the.
necessary actions

The participants in these design and development reviews must include representatives
fromfunctionsconcernedwith the designanddevelopmentstagesbeing reviewed.The organization
must keep records of the results of these reviews and of any necessary actions resulting from the
reviews..

'. Clause 7.3.5 Design and development verification specifies that an organization must
carry out desiqn anddevelopment verification to ensure that the design and development outputs
havemet the design and development requirements. This verification must be done in accordance
with the arrangements specified in design and development planning. The organization must
kaep records of the results of this verification and of any actions resulting from the verification.

. '. .' Clause 7.3.6 Design and development validation specifies that an organization must
perform design and development validation to ensure that the resulting product is capable of
meeting the requirements for the specified application or intended use, when this is known. This
validation must be performed in accordance with the arrangements specified in design and
development planning, and wherever practical, must be completed prior to the delivery or
implementationof the product. The organization must keep records ofthe results of this validation
and of any actions resulting from the validation.

Clause 7.3.7 Control of design and development changes states that an orga- nization
must identifydesignand development changes and keep recordsof these changes. These changes
mustbe reviewed,verifiedandvalidated,as appropriate,and approvedbefore they are implemented.
The reviewof designand developmentchanges must includeevaluation of the effect of the changes
or:'constituent parts and on product already delivered. The organization must keep records of the
results of the review of design and development changes and of any necessary actions resulting
from this review.

Note that in the food industry, research and development activities are considered as
design and development activities.
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8.3.6 ISO 9004 clause 7.3 design and development

This clause provide guidelines for an organization to consider when it is designing and
developing new products and processes in relation to the needs and expectations of customers
and other interested parties.

Clause 7.3.1 General guidance proposes that the top management of an organization
should ensure that the organization has defined, implemented and maintainecf the necessary.
design and development processes to respond effectively and efficiently to the needs and expec­
tations of its customers and its other interested parties. Management should ensure that the orga­
nization is capable of considering the basic performance and function of products and processes
that are being designed and developed, as well as all factors that contribute to meeting the prod-
uct and process performance expected by its customers and its other interested parties. .

Clause 7.3.2 Design and development input and output proposes that the organization
shouldidentifyprocess inputsthat affect the designanddevel-opment of its productsand processes,.
and facilitate effective and efficient process performance in order to satisfy the needs and
expectationsofits customers and its other interested parties. Both the external and internal needs
and expectations should translate into input requirements for the design and development
processes. Examples of external and internal inputs and other inputs that should be considered
are..provided. Design and ·devel- opment outputs should include information that will enable
verification and validation against the 'requirements, and should be reviewed against inputs to
provideevidence that outputs have effectively and efficientlymet the requirements for the process
and product being designed and developed. Examples of design and development outputs are
provided.

Clause 7.3.3 Design and development review proposes that the top manage- ment of .
an organization should ensure that appropriate people are assigned to manage and conduct .
systematic reviews,at selected pointsand at com- pletion of design and development, to determine .
that design and develop- ment objectives are achieved. Examples of the topics to be constdereo'
at these reviews are provided, and include verification and validation activities.. .

8.3.7 ISO 9001 clause 7.4 purchasing
This clause covers requirements regarding purchases from suppliers.

Clause 7.4.1 Purchasing process requires that an organization must ensure that products
it purchases conform to specified requirements. The organiza- tion must exercise centro' over
both its suppliers of purchased products and the purchased products. The type and extent or this
.eontroldepends on the effect of the purchased products on subsequent product realization qr the
organization's final products. The organization must evaluate and select its suppliers based.on
their ability to supply products in accordance with the organization's requirements, and must keep
records of the results of evaluations of its suppliers, and any necessary actions resulting from the
evaluations. The organization must establish criteria for selection, evaluatlon, and re-evaluation of
its.suppliers.

Clause 7.4.2 Purchasing information specifies that the purchasing informa- tion an
orga'nizationprovides to its suppliers must describe the products to be purchased, including the
. following,where appropriate:

• Requirements for the approval of the products, procedures, processes and equipment

'., .
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• Requirement for qualification of personnel
• Quality management system requirements

The organization must ensure that the specified purchase requirements are adequate
before they are communicated to its suppliers.

Clause 7.4.3 Verification of purchased product specifies that an organization must
establish and implement inspection or other activities necessary for ensuring that the products it
purchases meet the specified purchase requirements. In cases where the organization or its
customers intend to perform verification at the premises of a supplier, the organization must state
in the purchasing information provided to the supplier the intended verification arrangements and
the method of release of the purchased product. This clause is particularly applicable to the food
industry. Inspection of raw materials, ingredients and packaging materials for defects and food
safety hazards are essential practices in the food industry.

8.3.8 ISO 9004 clause 7.4 purchasing

This clause provides guidelines for an organization to consider regarding the products it
purchases to satisfy its needs and requirements, including those of its interested parties, and the
control it should exercise over its suppliers.

Clause 7.4.1 Purchasing precess proposes that an organization's top man- agement
should ensure that effective and efficient purchasing processes are defined and implemented for
-the evaluation and control of the organization's purchased products.This should be done to ensure
that purcnaseoproducts satisfy the needsand expectationsof the organization and of its interested
parties..The I;)rganizationand its suppliers together should develop requirements for the suppliers'
processes and specifications for purchased products, and should define the need for records
relating to verificatlon of purchased products and nonconforming purchased products. Examples
of activities are provided.

Clause 7.4.2 Supplier control process proposes that an organization should establish
effectiveand efficient processes to identify potential sources for its purchased materials, to develop
itsaxistingsuppliersand partners,and to evaluatetheir ability to supply the productsthe organization
requires. This should be done to ensure the effectiveness and efficiency of the organization's
purchasinq processes. The organization's management should con- sider actions necessary to
maintain the organization's performance and to satisfy its interested parties in the event of failure
by ~tssuppliers. Examples of inputs to the organization's supplier control process are provided.

8.3.91509001 clause 7.5 product and service provision

. Clause 7.5.1 Control of production and service provision specifies that an organization
must 'plan its production and service provisions, and carry them out under controlled conditions
.thatmclude the following, where applicable:
• Availability of information that describes the characteristics of the organization's products
• .Availability of work instructions for production and service provi- sion, where necessary
e ' 'Uneof suitable equipment
• Availability and use of monitoring and measuring devices
o Implementation of monitoring and measurement
o Implementation of activities for release and delivery of products from production and
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service provision, and for post-delivery activities relating to its products.
This clause is particularly applicable to food companies that carry out pro- cess control

activities, and.those which operate with GMPs and the HACCP system.

Clause 7.5.2 Validation of processes for production and service provision specifies
that an organization must validate any production and service provision process from which the
resulting product cannot be verified by the organization's monitoring or measurement activities.
This includes any process for which deficiencies become apparent only after product is in use or
the service has been delivered. The validation must demonstrate that these processes have the
ability to achieve the planned results. The organization must establish arrangements for these
processes; these arrangements must include the following, where applicable:
• Defined criteria for review and approval of these processes
• Approval of the equipment and qualification of the personnel required for these processes

8~3 SUMMARY

Section/Clause 6 of the standard addresses resource management. Without resources,
organizational goals and objectives cannot be met. Resources can be identified in several forms
such·as materials, equipment, supplies, staff, buildings, or financial. In a typical organization,
different divisions, departments, and functions control these resources. Projects then use the
resources, as required, to develop their products. Resource management processes interact with
every other process in the organization. Processes needed to develop products or deliver ser­
vfcesmust be identified. The sequencing of these processes and the means for their control must
also be planned. .

8.4 SELF ASSESSMENT QUESTIONS
1.Write briefly on planning of product realization?
2. What are the importent aspcets of Resorce management?
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LESSON: 9
ISO 9001 :2000 AND ISO 9004:2000

STANDARDS -II
9.0 OBJECTIVE:

To understanding the standard requires an organization to plan and implement
measurement, analysis, and improvement processes.

STRUCTURE

....

9.1 Introduction
9.2 ISO9001:2000and ISO9004:2000clause 8 measurement,

analysis, and improvement
9.2.1 ISO9001clause 8.1general
9.2.2 ISO9004clause 8.1 general guidance
9.2.3 ISO9001clause 8.2monitoring and measurement
9.2.4 ISO9004clause 8.2measurement and monitoring
9.2.5 ISO9001clause 8.3 control of nonconforming product
9.2.6 ISO9004clause 8.3 control of nonconformity
9.2.7 ISO9001clause 8.4analysis of data
9.2.8 ISO9004clause 8.4 analysis of data
9.2.9 ISO9001clause 8.5 improvement
9.2.10ISO9004clause 8.5 Improvement

9.3 Summary
9.4 SelfAssessmentQuestions
9.5References

9.1 INTRODUCTION

Measurement is a key element of successful management in every wellestablished engi­
neering discipline. ISO 9001:2000 has requirements for planning and implementing measure­
ment, analysis, and improvement processes throughout the QMS (clause 8.'1). Many clauses in
this section refer to clauses in earlier sections, especially Section / clause 4, Quality management_
system, and Section / clause 7, Product realization. Through measurement and analysis, one can·
quantitatively determine the status of a process, detect changes in. its performance, and then
implement corrective actions as necessary. The standard.requires an organization to plan and
implementmeasurement, analysis, and improvement processes to demonstrate and ensure con­
formity of its products to customer requirements and to continually improve the QMS.Although the
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standard does not prescribe the analysis techniques, statistical methods provide effective tools.

9.2 ISO 9001:2000 AND ISO 9004:2000 CLAUSE 8 MEASUREMENT,
ANALYSIS, AND IMPROVEMENT

In ISO 9001 :2000 and ISO 9004:2000, clause 8 dealswith monitoring and measurement, and
the analysisand useof the resulting data for makingdecisions and for improvement on an ongoing
basis.

9.2.1 ISO 9001 clause 8.1 general

An organization must plan, develop, and implement processes for monitoring,
measurement, analysis, and improvement. These processes must be used to demonstrate that
both the organization's products and its entire quality management system conform to
requirements, and for continual improve- ment of the effectiveness of the quality management
system. The organiza- tion must use the appropriate methods for monitoring, measurement, and
analysis and must apply the appropriate statistical techniques for the anal- ysis of the data.

9.2.2 ISO 9004 clause 8.1 general guidance

Clause 8.1.1 Introduction proposes that the top management of an organization should
ensure that there is effective and efficient measurement, col- lection, and validation of data.
These are needed to ensure the organization's performance and the satisfaction of its interested. "

parties. The organization should continually monitor its performance improvement activities, and
should use the results of data from improvement activities as information for improving its
performance. Examples of performance measurement are provided.

. Clause 8.1.2 Issues to be considered provides examples of points to be con- sidered as
part of measurement, and analysis and improvement activities:. " "

. : 9.2.3 ISO9001 clause 8.2 monitoring and measurement

This clause requires that monitoring and measurement be applied to four areas.
Clause 8.2.1 Customer satisfaction specifies that an organization must monitor

information relating to customer perception of whether the organization has met the customer's
requirements as one of the organization's measure- ment of the performance of its quality
.management system. The organization must determine the methods for obtaining and using this
in-formationrelating to customer perception.

Clause 8.2.2 Internal audit specifies that an organization must conduct internal audits at
planned intervals to determine whether its quality management system conforms to the planned
arrangements, to the requirements of the ISO 9001 standard, and to the quality management
system requirements it has established, as well as whether the system is effectively implemented"
and maintained. Requirements are given for the organization's internal audit program, for·
conductingaudits, for the selection of auditors, and for actions relating to detectednonconformities
andfollow-upactivities.A documented procedureis requiredfor internalaudit.activities,and records
of.internalaudits must be kept. This clause is particularlyapplicable to food companies that operate



with GMPs, HACCP prerequisite programs, and the HACCP system.

Clause 8.2.3 Monitoring and measurement of processes specifies that an organization
must apply methods for monitoring and, where applicable, measurement of its quality management
system processes. These methods must demonstrate that tl'le processes have the ability to achieve
the results expected. Corrective action must be taken when the expected results are not achieved
(see also ISO 9001 clause 8.5.2 Corrective.action) This clause is particularly applicable to food
.companies which carry out process control activities as part as food processing operations, and
food companies that operate with HACCP systems.

Clause 8.2.4 Monitoring and measurement of product specifies that an organization
must monitor and measure the characteristics of products at appropriate stages of the product
realization processes and according to the planned arrangements, to verify that the product
characteristics are met. Requirements for release of products are given. Records of product
conformity and the criteria for product acceptance, and of the personnel responsible for authorizing
product must be kept. This clause is particularly applicable to food companies that monitor and
measure product characteristics as part of their HACCP system.

9.2.4 ISO 9004 clause 8.2 measurement and monitoring

Clause 8.2.1 Measurement and monitoring of system performance offers guidelines
in the following clauses:
•. Clause 8.2.1.1 General proposes that an organization's top manage- ment should ensure that
effective and efficient methods are used to identify areas for improvement of the performance of
its quality management system. Examples of these methods are satisfaction sur- veys for its
customers and other interested parties, internal audits, financial measurements, and self-
assessment.

• Clause 8.2.1.2 Measurement and monitoring of customer satisfaction proposes that an
organization's management should establish effec- tive and efficient processes to collect, analyze,
and use customer-re-Iated information, including customer satisfaction information, for improving
.the'performance of the organization. The organization should identify sources of customer-related
information. Examples of customer-related information and of sources of customer satisfac- tion
information are provided.

• Clause 8.2.1.3 Internal audit proposes that the organization's top management should ensure
that an effective and efficient internal audit process is established to assess the strengths and
weaknesses of the organization's quality management system. The organization's management
should ensure that improvement actions are taken in response to the results of internal audits.
Examples of points to be considered inthe internal audit process are provided .

. , Clause 8.2.1.4 Financial measures proposes that an organization's management should
consider the conversion of data from the orga- nization's processes to financial information in
order to evaluate its processes in financial terms, and to facilitate improvement of the effectiveness
and efficiency ofthe organization. '

• Clause 8.2.1.5 Self-assessment proposes that an organization's top management should
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considerestablishingand implementing self-assessment activities. The scope of self-assessment
activities should be in relation the organization's objectives and priorities. Annex A of the ISO
9004 standard provides Guidelines for self-assessment.

Clause 8.2.2 Measurement and monitoring of processes proposes that an organization
should identify measurement methods, perform measurements to evaluate the performance of
its processes, incorporate these measurements into its processes, and use the measurements in
process management. The measurements of the performance of the.organization's processes
should be related to the needs and expectations of the organization's interested parties; examples
'of these measurements are provided.

Clause 8.2.3 Measurement and monitoring of product proposes that an orga- nization
should establish and specify the measurement requirements and the acceptance criteria for its
products.'The measurements of products should be planned and should be performed to verify
the achievement of requirements of the organization's interested parties, and for improvement of
the organization's product realization processes. Examples of points to be considered in the
selection of measurement methods are provided.

Clause 8.2.4 Measurement and monitoring of the satisfaction of interested parties.
This clause proposes that an organization should identify the mea- surement information required
to-meet the needs of its interested parnes.cther than its customers. Examples are provided of
measurement informa- tion relating to the people in the organization, the organization's owners
arid investors, its suppliers and partners, and society.

9.2.5 ISO 9001 clause 8.3 control of nonconforming product

This clause establishes the requirements for an organization when it produces products
that fail to meet the product requirements. A documented procedure is required by this clause,
and records of the nature of noncon- formities and.relevant actions must be maintained. The
organization must ensure that whenever any nonconforming product is detected by the mon­
itoring and measurement activities, it is identified and controlled so that it is not used by the
organizationor deliveredto the organization'scustomersuntil it has beendealt with by the personnel
assiqned the responsibility to do so. Any nonconforming product must be subjected to one or
more of the following three actions:

• ' Elimination of the nonconformity in the product by the appropriate process followed by
'confirmationthat the nonconformity has been eliminated

Authorization of the use or release of the nonconforming product, or acceptance of the
nonconforming product with concession by the organization's customer
~ ~nsuring that the nonconforming product is not used as originally intended.

If the nonconforming product has been detected after it has been used by the organization or
delivered to the organization's customers, the organization must also take one or more of the
three.appropriate actions mentioned.
, This clause is particularly applicable to food companies which operate with GMPs or with
HACCP systems. .
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9.2.6 ISO 9004 clause 8.3 control of nonconformity

This clause provides guidance for an organization to deal with situations in which there is
failure to fulfill the requirements for products and processes at all stages. The guidance is provided
in the following two clauses.

Clause 8.3.1 General proposes that an organization's top management should empower
its peoplewith the authority and responsibility to report nonconformities at any stage of a process,
so that the nonconformities can be identified and addressed in a timely manner. The organization
shouldcontrol the identification, segregation, and disposition of nonconforming product effectively
and efficiently so that these products are not misused.

Clause 8.3.2 Nonconformity review and disposition clause proposes that an
organization's management should ensure that an effective and efficient process is established
to review and dispose of identified nonconformities. The organization should ensure that the
personnelwho carry out reviewanddispositionof nonconformitieshave the authority and resources
to do so, and to define the corrective actions to address the non-conformities.

9.2.7 ISO 9001 clause 8.4 analysis of data

This clause specifies the requirements for an organization to collect and analyze data that
provide information on the following:
• The satisfaction of the organization's customers
•.. The conformity of products to the requirements
• Process and product characteristics, trends relating to processes and products, and
determination of the need for preventive action
• .Perforrnance of the organization's suppliers.

.Data analysis must be done on information obtained from the various monitoring and
measurementactivities required in clause 8.2 Monitoring and measurement, as well as on results
from' other sources of measurement. The results from the analysis of data must be used to
demonstrate that the organization's quality management system is effective, and identify oppor­
tunities for improvement of system effectiveness.

9.2.8 ISO 9004 clause 8.4 analysis of data

This clause provides guidelines for an organization to use in making deci- sions based on
the resultsfrom analysis of data from measurementsand monitoring, and data from other sources,
Data analysis should also be used for assessing the organization's performance and to identify
areas for improvement. Examples are provided.

.9.2.9 ISO 9001 clause 8.5 improvement
: This clause specifies the requirements for an organization to implement activities for

continual improvement. The requirements are given in three sections.

. ' Clause 8.5.1 Continual improvement specifies that an organization must continually
improve the effectiveness of its quality management system through the use of its quality policy
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and its qualityobjectives, results of audits, its analysis of data, its corrective actions and preventive
actions, and its management reviews.

Clause 8.5.2 Corrective action specifies that an organization must take cor- rective
action to eliminate the causes of nonconformities, including customer complaints, in order to
prevent the recurrence of the nonconformities.A documented procedure is required for corrective
action activities and records of the results of corrective actions must be kept. The specific

. requirements for corrective action are given.

Clause 8.5.3 Preventive action specifies that an organization must determine the actions
needed to eliminate the causes of potential nonconformities in order to prevent their occurrence.
A documented procedure is required for preventive action activities and records of the results of

. preventive actions must be kept. The specific requirements for preventive action are given.

9.2.10 ISO 9004 clause 8.5 Improvement

This clause provides guidelines for an organization to implement actions in order to realize
improvement in its performance on an ongoing basis.The guidelines are given in the four clauses.

Clause 8.5.1 General proposes that an organization's management should continually
seek to improvethe effectivenessand efficiencyof the organiza- tion's processes.The organization
should have a process to identify and manage its improvement activities.

Clause 8.5.2Corrective action proposes that an organization's top manage- ment should
ensure that corrective action is used as a tool for"improvement. The organization should identify
. sourcesof information to define its correc- tive actions that should focus on eliminating the causes
of nonconformities in order to prevent their recurrence; examples of these sources of information
are provided.

Clause 8.5.3 Loss prevention proposes that an organization's management should
mitigatethe effectsof loss to the organization in order to maintain the performance of its processes
and products. Loss prevention activities should be planned and should be based on the various
sources of data generated by the organization. Examples of sources of data are provided.

Clause 8.5.4Continual improv;ement of the organization proposes that an organization's
managementshould create a culture within the organizationso that its people are actively involved
in seeking opportunities for improving the performance.ot the organization's processes, activities,
and products. The organization's top management should define and implement a process for
continual improvement, and should ensure that people are empowered and have responsibility
for identifyingopportunities for performance improvement inthe organization. Examples of inputs
to support the improvement process are provided.

9.3 SUMMARY

The standard requires an organization to develop methods for measuring and monitoring
the customer's perception of. how the product satisfied the customer's requirements. Methods
may include customer surveys, sales reports (for example, repeat orders or demand), or data



obtained from the field, such as failures, complaints, and compliments. The standard also requires
an organization to perform internal audits to determine if the QMS has been fully and adequately
implemented. These audits determine, for example, if necessary processes have been defined
and implemented, required resources have been allocated, quality goals and objectives have been
identified, and that the QMS is being continually improved. The audit uses a documented procedure
(note that this is one of the few required procedures) and is conducted by impartial auditors. The
nonconformances identified in the audit should be corrected and their implementation verified.

ISO 9001 :2000 requires that both processes and products be monitored and measured
and that associated measurement records be maintained. QMS processes have to be instrumented
in such a way that they can be monitored, measured, and compared against expected results and
objectives, In accordance with the steps identified in the planning process (Section 7.1), products
are monitored and measured to ensure that they satisfy their requirements. Product measurements
are integral parts of product realization, specifically product verification and validation.

9.4 SELF ASSESSMENT QUESTIONS

1. Define (a) Analysis of data (b) Control of nonperforming product

2:: Explain the general principles to plan, develop, and implement processes for monitoring,
measurement, analysis, and improvement?
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LESSON - 10

GMPSAND HACCP PREREQUISITE
PROGRAMS

10.0 OBJEC~'IVE

After going through this lesson you will learn:
GMPs and Government regulations
GMPs as business practice in the food industry
GMPs, HACCP prerequisite'programs, HACCP systems, and quality systems

STRUCTURE
10.1 Introduction

10.2 GMPsand government regulations

10.3 GMPsas business practice in the food industry

10.4 GMPsand HACCPprerequisite programs

10.5 Activities covered by GMPsand HACCPprerequisite programs

10.6 GMPs,HACCPprerequisite programs, HACCPsystems, and

quality systems

10.7 Developmentand implementation of GMPsand HACCP

prerequisite programs

10.8 Summary

10.9 SelfAssessment Questions

10.10 References

10.1 INTRODUCTION

This lesson deals with practices commonly used to address food safety and sanitary
conditions in the food industry, and particularly in food processing establishments. Many of these
food safety and sanitary practices have been mandated by government food laws and regulations
that prohibit the adulteration of foods. Many food safety practices are good manufacturing practices

..
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(GMPs) that have been mandated by government agencies on the basis of scientific knowledge
relating to known health hazards in foods, and the need to prevent unacceptable levels of these
hazards or to eliminate them from foods. In addition, some mandatory GMPs address food quality
and fitness of food for human use: Some other GMPs are not mandatory but recommended
practices, advisory practices, or common food industry practices; these serve as guidance for
achieving food safety and food quality. In this unit, no distinction is made between mandatory
practices and recommended or advisory practices; the reader should refer to the written text of
food laws and regulations for information on mandatory practices.

10.2 GMPS AND GOVERNMENT REGULATIONS

Traditionally, the food industry, and particularty the food processing sector, has relied on
. the use of GMPs in its efforts to ensure the safety of processed foods. Most of these GMPs are
used by many national governments worldwide for monitoring the safety of consumer foods and
for. inspection of establishments that process, package, handle, and store foods. A good example
of GMPs that are part of government regulations at the national level is the "Current Good
Manulacturinq Practice In Manufacturing, Packing, Or Holding Human Food" of the U.S. Code of
Federal Regulations (CFR), Title 21, Part 110. The Current Good Manufacturing Practice can be
considered theminimum criteria for the monitoring and inspection offood processing establishments
by tlie U.S. Food and Drug Administration (FDA). The GMP criteria are addressed in the following
Subparts: General Provisions, Buildings and Facilities, Equipment. Production and Process
Controls, and Defect Action Levels; the specific topics addressed in each.of these Subparts. In the
food industry, GMPs are documented as Standard Operating Procedures (SOPs); for example,
sornefood regulations in the U.S. require that certain food companies establish Sanitation standard
operating procedures (SSOPs) to address some aspects offood safety.

In addition to GMPs that have been developed by national governments, food safety
practices have been developed for use at the international level for the purposes of facilitating
fairness in global food trade, and for the protection of health of consumers around the world. The
recognized practices relating to food safety are described in the "Recommended International
Code of Practice, General Principles of Food Hygiene" 'of the Codex Alimentarius Commission,
Food and Agricultural OrganizationlWorld Health Organization (FAO/WHO) Food Standards
Programme. These practices are covered in the following Sections of this standard : Primary
Production: Establishment: Design And Facilities; Control of Operation; Establishment: Maintenance
And Sanitation; Establishment: Personal Hygiene; Transportation; Product Information and
Consumer Awareness; and Training. The specific topics addressed in each of these Sections are
listed· in Table 10.1. The GMP requirements of many national governments are compatible with
t~e food safety practices described ·in this Codex Alimentarius standard.

In addition to GMPs that have been developed by national governments, food safety practices
have been developed for use at the international level for the purposes of facilitating fairness in
global food trade, and for the protection of health of consumers around the world. The recognized
practices relating to food safety are described in the "Recommended International Code of Practice,
Ge~eral Principles of Food Hygiene" of the CodexAlimentarius Commission, Food and Agricultural
OtganizationlWorld Health Organization (FAOIWHO) Food Standards Programme. These practices
are'covered in the following Sections of this standard: Primary Production; Establishment: Design
And Facilities; Control of Operation; Establishment: Maintenance And Sanitation; Establishment:
Personal Hygiene; Transportation; Product Information and Consumer Awareness; and Training.



. .
TheGMPrequirementsof many national governmentsare compatiblewith the food safety practices
.described in this CodexAlimentarius standard.

10.3 GMPS AS BUSINESS PRACTICE IN THE FOOD INDUSTRY

In addition to their use for purposes of government regulations and international trade,
GMPs are commonly used as part of business practices in the food industry. GMPs havebeen
used very widely as the basis for developing and establishing food safety programs within food
processtnq establishments. In many cases, and particularly in large- and medium-sized
establishments,foodmanufacturershavedevelopedfood safety programs that substantiallyexceed
the GMP requirements of governments. The objective of these programs is to meet government

. requirementsas well as customer requirements, and to achieve competitive advantage in securing
business with potential customers ..Many food companies use GMP criteria as an important
'consideration in the selection of their suppliers of raw materials, ingredients, packaging materials,
and services.

. It is common practice for food manufacturers to assess and evaluate their GMP-based
food safety programs for effectiveness using internal GMP audits or food safety audits. In addition,
some food companies evaluate the effectiveness of the GMP-based food safety programs of their
suppliers, using either second-party food safety audits or independent, third-party food safety

. audits. The outcome of these evaluations can have a major influence on a company's decision to
purchase from a supplier or to enter into a customer-supplier relationship.

Table 10.1 Topics Covered By GMPs And HACCP Prerequisite Programs Current Good
Manufacturing Practices in Manufacturing, Packing, Or Holding Human Food, U.S.Code of
Federal Regulations, Title 21 CFRPart 110

Subpart A-General Provisions

- Definitions
- Current good manufacturing practice
- Personnel
- Exclusions

Subpart B-Buildings and Facilities

- Plants and grounds
- Sanitary operations
- Sanitary facilities and controls
Subpart C-Equipment
- Equipment and utensils

Subpart E-Production and Process Controls

- Process and controls
- Warehousing and distribution

Subpart G-OefectAction Levels



- Natural or unavoidable defects in food for human use that present no health
hazard

Examples of Common Prerequisite Programs for HACCP systems, u.s.
National Advisory Committee on Microbiological Criteria for Foods (NACMCF, 1997)

- Facilities
- Supplier control .
- Specifications .
- Production Equipment

~ Receiving. storage. and shipping
- Traceability and recall
- Pest control
- Others: quality assurance procedures;
labeling; standard operating procedures
tor sanitation, processes, product
formulations, and recipes; glass control;
employee food and ingredient-handling
'practices

"- Cleaning"and Sanitation
- Personal hygiene
- Training
- Chemical control

Recommended International Code of Practice, General Principles of Food Hygiene,
"Codex Alimentarius Commission (1997)

Establishment: Design and Facilities
- Location "
- Premises and rooms
- Equipment
- Facilities

Establishment: Personal Hygiene
- Health status
- Illness and injuries
- Personal cleanliness
- Personal behavior
- Visitors

Control of Operations
- Control of food hazards
- Key aspects of hygiene control system
- Incoming materials requirements
- Packaging
- Water
- Management and supervision
- Documentation and records
- Recallprocedures
- Incoming materials requirements
- Consumer education

Transportation
- General
- Requirements
- Use and maintenance

Product Information and Consumer Aw..,reness
- Lot identification "
- Product information
- Labelling

"Establishment: Maintenance and Sanitation
- Maintenance and cleaning
- Cleaning programs
- Pest control systems
~ Waste management
.,-Monitoring effectiveness

Training
- Awareness "and responsibilities
- Training programs" "
- Instruction and supervision .
~ Refresher training
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Sources: J. Food Prot. 61, 9,1998,1246-1259; and the Food and Agriculture Organization
of the United Nations, codex Alimentarius, 1997 Basic Texts on Food Hygiene, Codex Alimentarius
Commission, Join FAOIWHO Food Standards Program, Rome .

• In Canada, Agriculture and Agri~Foods Canada Food Safety Enhancement Program
(FSEP), HACCP prerequisite programs are covered by the following: Premises, Transportation
and Storage, Sanitation, Equipment, Personnel Training, Recall Program and Records.

• At the international level, the Codex Alimentarius Commission's Recommended
International Code of Practice General Principles of Food Hygiene can be considered as the
HACCP prerequisite programs.

For purposes of comparison, Table 10.1 lists the activities that are recognized as Current
good manufacturing practice (Title 21 CFR Part 110) and as HACCP prerequisite programs,
includinq the activities covered by the Codex Alimentarius Commission's General Principles of
Food Hygiene.

1.0.6GMPS, HACCP PREREQUISITE PROGRAM~, HACCP SYSTEMS, AND
QUALITY SYSTEMS

Food plants that operate with HACCP systems will have the required prerequisite programs
that include GMPs and in some industry sectors in the U.S., also include SSOPs. In food processing
plants that do not have HACCP systems, the GMPs remain the essential practices for addressing- ,
food safety. In these situations, it is more appropriate for the HACCP prerequisite programs to be
used instead of the basic GMPs. The prerequisite programs pr~,!!de m~re comprehensive coverage
of the requirements relating to conditions and activities in'a footSplant than will the GMPs. In food
plants that do not operate with HACCP systems but have implemented the ISO 9001 Quality
management systems standard, as a minimum the GMPs should be part of the applicable regulatory
requirements of the standard.

Within the requirements of the ISO 9001 :2000 standard, there are specific sections that
address activities that can be related to activities covered by some of the HACCP prerequisite
programs. This is evidence of compatibllity between the quality management system requirements
and HACCP prerequisite programs. In addition to the use of the ISO 9001 standard by some food'
companies, many other food companies have developed their own companywide quality systems
tha(include the activities covered in the HACCP prerequisite programs.

_ From the discussion in the preceding paragraph, and on the basis of the food safety and
quality activities that are used in their operations, food plants can be identified within one of the
folloilving categories: .

..

• Food-plants which operate only with the mandatory GMPs required by government regulations,
and other food safety and quality practices required by customers.

• Fo~d plants that operate with HACCP systems required by government regulations or by
customers, and quality practices required by government and customers. The HACCP prerequisite
programs include GMPs. . .

• Food plants that operate with voluntary HACCP systems and quality practices required by
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government and customers. The HACCP prerequisite programs include the GMPs.
, • Food plants that operate with quality systems such as ISO 9001:2000 or other nonregistered
quality systems which address quality practices required by government and customers. As a
minimum, GMPs should beinteqratedlnto the quality systems.
• Food plants which operate with quality systems.and mandatory or voluntary HACCP systems.
The HACCP prerequisite programs include the GMPs.

10.7 DEVELOPMENT AND IMPLEMENTATIONOF GMPS AND HACCP
PREREQUISITEPROGRAMS

All food plants need to develop and implement a program of GMPs to address food safety
requirements. Food plants that develop and implement HACCP systems to address food safety
also need to develop and implement the HACCP prerequisite programs. In the U.S., food plants
identifiedwithin.sornefood industrysectors,suchas the meatand poultrysector,the juice processing'
sector, and the seafood sector, are required to operate with HACCP systems that include specific
mandatory prerequisite programs that contain SSOPs. It is the responsibility of a food plant's
senior management to develop, implement and maintain the appropriate food safety program,
whether it is a GMP-based program or a complete HACCP system. The food plant's employees
who are responsible for the food safety program must be familiar with the government regulatory
requirements that apply to the operations at the plant.

The activities for G'MPsor the HACCP prerequisite programs that are developed at a food
plant should be documented as SOPs. In addition, where monitoring, inspection, or testing is

, carried out as part of the programs, records should be kept as evidence that these activities are
actually performed.

The documents and records that are used in these program'sshould be controlled in the,
same manner as documents and records are controlled in a quality system. The prerequisite
programs should be developed as an integrated set of activities that address food safety
requirements not specificaliy addressed by HACCP plans.

In general, many of the activities which are included in GMPs program or in the HACCP
'prerequisite programs should be quite similar for most food plants, regardless of the type of
processing that is carried out. Therefore, it is possible to compile a generic list-of topics which
address the entire range of activities in a particular prerequisite program or a particular category of
GMPs.However,certain specific activities in this generic list might not be applicable to certain food
plants; this depends on the specific type of processing that takes place in a particular food plant. In
additlon.Jncertain situations it is possible that a particular activity in a prerequisite program can be
considered as a critical control point in an HACCP plan for a product at a particular food plant.

The following sections describe the activities of a set of generic HACCP prerequisite
programs; they include the prerequisite programs recognized by the NACMCF (1997), and also
addressthe activities covered in the various sections of the CodexAlimentarius General Principles
of FoodHygienestandard.
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. In addition, the prerequisite programs that are described in the following sections include
the GMP activities required by food regulations, and should, therefore, be applicable
to food plants that operate without HACCP systems; consequently, these sections are titled as
HACCP prerequisite programs.

10.8 SUMMARY:

Current food good manufacturing practices (GMPs) are published in Title 21 of the Code
of Federal Regulations. GMPs describe the' methods, equipment, facilities, and coritrols for
producing processed food. As the minimum sanitary and processing requirements for producing
safe and wholesome food, they are an important part of regulatory control over the safety of the
nation's food supply.

10. 9 SELF ASSESSMENT QUESTIONS

1'..What are the general development and implimentation of GMPs and HACCP prerequisite
programs?

2: Explaiions in GMPs and Government regulations in food industry?

fO.10 REFERENCES:

1. Codex Alirnentarius, FAOIWHO Food Standards, www.codexalimentarius.net!. Code of Fed­
eral Regulations, Title 21, Food and Drugs, National Archives and Records Administration,

. www.access.gpo.gov/cgi-bin/cfrassemble.cgi?title=200221.

2. Federal Food, Drug,And Cosmetic Act, U.S. Food and DrugAdministration, www.fda.gov/
opacomllaws/fdcact!fdctoc.htm.

3. Food and DrugAct, Food and DrugRegulations, Health Canada, hc-gc.ca/food aliment!
friia-raaii/food_drugs-aliments_drogues/act-Ioi/e. index.html.

4. FSEP Implementation Manual, <;;anadianFood Inspection Agency Food Safety En­
hancement Program, www.inspection.gc.ca/english/ppclpsps/haccp/ manu/manue.shtml.
5. Sikora, T.and KoBolyn-Krajewska, D. (2001) Zapewnienie jako[ci ibezpieczeOstwo zdrowotne
Iyw'no[ci,·PrzemysB Spolywczy 6(55), 15-18,25.

Dr. D. JALAJA KUMARI
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HACCP PREREQUISITE PROGRAM -I

11.0 OBJECTIVE:
To understanding the HACCP prerequisite premises and facilities

STRDCTURE
11.1 Introduction

11.2 HACCPprerequisite program premises and facilities

11.2.1Location

11.2.2·Grounds

11.2.3Building exterior

11.2.4Building interior

11.2.5Acce~ to premises.~.
• .:'10 11.2.6Employeefacilities

11.2.7Cleaning and sanitizing facilities

11.2.8Storage facilities

11.2.9Wastecollection and storage facilities

11.2.1(jWater

11.2.11Ice and steam

11.3 HACCPprerequisite program personnel training, hygiene and practices

11.3.1Personnel training

11.3.3Illness and injuries

11.3.4 Visitors and noncompany personnel
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11.4 Summary

11.5 SelfAssessmentquestions

11.6 References

11.1 INTRODUCTION

In addition to the preliminary steps that should be followed when putting together a HACCP
plan, there are certain programs that help provide a solid toundation for the plan. Some of these
programs are required for certain food processing segments under HACCP regulations under the
Food and DrugAdministration (FDA) and the U.S. Department of Agriculture (USDA)/Food Safety
and Inspection Service (FSIS). With the advent of HACep regulations, some HACCP experts
have suggested that the phrase "Prerequisite Programs!'.be used only for those programs required
under regulation, in order to distinguish them from "Precursory Programs," which are programs
that havebeendeemednecessary,butare not requiredunder regulation. In this discussion,however,
the term Prerequisite Programs will be used to designate programs specified under regulations,
as well as others deemed important to the HACCP system.

11.2 HACCP PREREQUISITE PROGRAM PREMISES AND FACILITIES

This prerequisiteprogramaddresses the requirementsfor the location, design, construction,
and maintenance of buildings that are used for food processing. It covers the grounds, all exterior
and interiorstructuresof buildings,and all facilitiesandessentialservices required in food processing
es,tablishments.Many sections of this prerequisite program need to be considered during the
designand constructionstages of a food plant. Engineering,design, and construction requirements
and guidelines for food plants have been developed by some government agencies.

The general conditions in a food plant, including the state of repairs, maintenance, and
cleanliness of all structures and facilities, are critical in order to achieve the sanitary requirements
for food processing. The primary considerations are that the building, its grounds, structures, and
facilities are not a source of contamination or cross-contamination of food, there is protection from
entryof pestsintothe building,and cleanand sanitaryconditionscan bemaintained.This prerequisite
program includes the GMP items addressed in the sections on Plants and grounds and Sanitary
facilities and controls of Subpart B-Buildings and Facilities of the Current Good Manufacturing
Practices, and in Establishment: Design and Facilities of the General Principles of Food Hygiene.
Table 11.1 providesa list of the topics which are covered by thi~prerequisite program. Relationship
to 4S0 9001 :2000: The requirements of 6.3 Infrastructure address the topics covered by this
prerequisite program.'

11.2.1Location

The buildings inwhich food is processed or stored should not be located in close proximity
to sites that are sources of environmental pollutants, pest infestations, smoke or dust, to areas
that accumulatewastes or stagnant water, or have industrial, agricultural or other activities which
are potential sources of food contamination. If any of these undesirable conditions exist, there.. .'

8)
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should be adequate safeguard to protect against any potential contamination or pest infestation.

11.2.2 Grounds

The grounds of buildings inwhich food is processed or stored should be adequately sloped
and drained to prevent stagnant water; be free of waste and debris, be controlled for dust, and be
adequately maintained to protect against becoming a source of contamination or pest infestation.
In order to protect from pests, maintenance of the grounds should address grass and lawns,
hedges, shrubs, trees, .receptacles for storage of garbage, and any structures located on the
grounds. In particular, the perimeter of the building exterior should be well maintained to prevent
breeding or attraction of pests.

Table 11.1
Facilities

Topics Covered by Prerequisite Program Premises and

Location
Grounds
Buildingexterior
Building interior

- Design and layout
- Structures
- Glass
- Corners and joints
- Floors
- Windows and doors
-lighting
- Ventilation
- Drains
- Pipes and hoses

Access to premises
Employee facilities

- Hand-washing stations
- Washrooms and change-rooms
- Lunchrooms and break-rooms

Cleaning and sanitizing facilities
Storage facilities
Waste collection/storage facilities
Water/steam/ice

-Supply
-Quality

'Parkin'g rotsand roadways should be maintained so that they are not sources of dust and
airborne contaminants that can enter the builciin9.
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11.2.3Building exterior

The design, construction and maintenance of exterior walls and roofs of buildings, should
prevent the entry of sources of contamination and pests, and leakage of water into the building.
Exteriorwalls should be free of cracks that could be breeding sites for pests. Openings for exhaust
fans and air intake ducts, and exterior drainpipes should be adequately screened and protected to
prevent entry of pests. The loading and unloading areas of the building, and all exterior doors and
windows should be adequately protected to prevent entry of pests. The location of exterior lighting
should not attract insects into the building.

11.2.4Building interior

• Design and layout:

. The design and layout of the building interior and the location of all structures; equipment,
services, and faohitiesshould permit movement of personnel and equipment, flow of air, materials
and products, movement of waste and garbage, and storage of materials and products, in a
manner that prevents contamination and cross-contamination of materials and products. There
should be designated areas for processing, for packaging, for raw materials storage and prepara­
tion, arid for finished product storage.

Processing activities that are potential sources of cross-contamination should be located
in areas that are separated from other processing activities. The layout of the building should
provideadequateworkspace for plant employees to performtheir tasks satisfactorily, and adequate
space for cleaning of all structures. The location of equipment should be such that it is accessible
for regular cleaning and maintenance.

• Structures:

Thedesignand constructionof all buildingstructuressuch as floors, walls, ceilings,overhead
structures, windows, doors, and stairs, and all utilities and service structures such as ducts, pipes
and drains should meet all requirements for construction of food plants. The materials used for
construction and finishing of these structures should not be sources of contamination and should
be durable, impervious, smooth and easily cleaned and maintained. The materials used for
construction of walls and floors should withstand the routine plant operating conditions and the
routine cleaning and sanitizing conditions.

• Glass:

Glass or glass-like materials such as breakable plastic in food plants can be sources of
phy;;ical hazards and should not be used in processing areas where there is a likelihood of
breakage that will result in contamination of product. If these materials must be used, they must
be adequately protectedfrom breakage. Overhead light bulbs should be protected from
breakage if they are a potential source of contamination. The control of glass and glass-like
materials in a food plant should be addressed in a glass policy that should cover instructions for
dealing with breakage of glass, and the control of glass and glass-like materials in items such
as clocks, lights, gauges, containers and glassware.

,
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• Corners and joints:

Corners and joints in all structures should be designed to prevent accumulation of
contaminants and to facilitate cleaning; they should be free of cracks and openings. The junctions
between walls and floors should be designed to facilitate cleaning. Joints on walls, floors, and
ceilings should be sealed and should be easily cleaned.

• Floors:

The surface of floors should be even, but with the appropriate slope for waste-water and
other liquids to be drained at the designated outlets. Floor surfaces should be impervious, durable
and free of cracks to facilitate cleaning:

·Windows and doors:

Windows on exterior walls should be sealed or fitted with screens to prevent entry of pests.
Exterior doors should be self-closing, should always be kept closed, and should be without gaps or
openings when closed, to prevent entry of pests. Exterior doors should be kept closed to prevent
unauthorized access into the building.

• Lighting:

The building interior should be equipped with adequate light and lighting facilities to permit
employees to carry out their designated tasks in areaswhere processing, handling, storage, testing,
irrspection and cleaning activities take place. Adequate lighting should also be provided in hand­
~ashing areas, change-rooms, locker rooms and toilet rooms .

. • Ventilation:

There should be adequate ventilation and air exchange throughout the building to prevent
airborne contamination, condensation on any structure or equipment, and accumulation of dust.
High humidity should be avoided to prevent mold growth and some types of insects. The direction
of air-flow should not result in contamination or cross-contamination of foods. In addition, fans and
other air-blowing equipment should be operated in a manner that does not result in contamination.
Air tilters and dust collectors. should be cleaned, maintained and replaced so that they are effective
and do not become sources of contamination. .

• Drainageand sewage,systems:
The drainage and sewaae systems should be designed to prevent cross-connection of

sewage with other wastes from the plant in order to avoid any potential for contamination. Drains
shoutd be adequately sloped to ensure there is no accumulation of wastewater or other liquids.
The location of drains and drain traps should permit ready access for cleaning. The design and
maintenance of the drainaqesystern should prevent backflow of wastewater into the building.. .

• Pipf!s and hosess:
~. .

Water pipes should be free of condensation. Insulated pipes should be well maintained and
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should be free of condensation drips and mold growth.Water taps, faucets, and hose connections
should be free of leaks and water drips. Hose reels should be provided for storage of water hoses
when not in use. " .

11.2.5Access to premises,

, Theentrancesandexitsof a food plantshouldbecontrolledto preventaccessby unauthorized
personnel. Exterior doors should not open from the outside of the building. Food plant employees
should use only the designated entrances and exits. Receiving and shipping locations should not
be usedbyemployeesas entrancesor exits.Access of visitors into food plants should be controlled.

11.2.6 Employeefacilities

'. Hand-washing:

Thereshouldbe accessible hand-washingstations,atthe appropriate locations,withpotable
running water at a suitable temperature, soap or other hand-cleaning and sanitizing materials,
sanitaryhand-drying equipment or supplies for employees to wash and dry hands as required. The
'water control devices at the hand-washing stations should be designed to protect against
r.econtaminationof washed hands. If disposable towel is used for hand-drying, a'covered garbage
receptacleshould be provided for used towels. There should be easily understandable signs posted
at hand-washing stations to remind employees to wash hands.

• Washrooms and toilet rooms:

,Washrooms and toilet rooms in particular, should be separated from and should not open
directly into food storage, handling and processing areas. Washrooms should be equipped with
the r..equiredhand-washingfacilities,'coveredgarbage receptacles,and easily understandablesigns

, to serve as reminders to employees.. .
.r • Change-rooms:

, Change-rooms should be available for employees to change from their personal external
.clothinqintodesignatedwork uniformand footwear.Change-roomsshould be equippedwith lockers
or suitable storage racks for employees to store clothing, footwear and other personal items, with
receptacles for dirty work clothes, and covered garbage receptacles. The design and location of
lockers and storage racks in change-rooms should facilitate cleaning.

'. Lunchrooms and break-rooms:
There should be designated lunchrooms and break-rooms for employees. Lunchrooms

'shouldbe equippedwith appropriate appliances andfood storage facilities for employees' food and
with covered garbage receptacles. If smoking is permitted in lunchrooms and break-rooms, it
should be restricted to designated areas and ashtrays should be provided.

11.2.7Cleaning and sanitizing facilities

Potable running water at the required temperatures and pressures should be available for
all cleaning and sanitizing activities. The required equipment and tools for cleaning and sanitizing,
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should be available. Equipment and tools used for cleaning of food-contact surfaces, food pro­
cessing equipment and utensils should be appropriately identified and stored so that they are
separate from those used for cleaning of building structures such as floors andwalls. There should
be designated areas for cleaning of cleaning equipment and tools and for their storage when they
are not in use.

11.2.8 Storage facilities

There should be adequate and appropriate facilities such as warehouse, storage rooms,
silos, tanks, vats, bins, or other containers, for the storageof raw materials, ingredients, packagi,ng
materials,productsto be reworked or recycled, semi-finishedproducts, finished products, cleaning
materials and nonfood chemicals. These storage facilities should be designed to ensure that
there !s no contamination, cross-contamination, or pest infestation of raw materials, ingredients,
packaging materials, and semi-finished and finished products during storage. There should be
separate storage facilities to seg- regate food materials from nonfood chemicals.

There should also be appropriate storage facilities for idle food processing equipment and
_for tools,.materials, and spare parts used for repair and maintenance of equipment.

11.2.9 Waste collection and storage facilities

There should be designated containers with covers, if necessary, for collec- tion of waste
. and garbage and for their temporary storage until disposal. These containers should be properly
identified, and be made of durable, impervious material and maintained in a sanitary condition.
There should be no leakage from waste containers. Waste collection containers located on the -
groundsoutsideof the building should bemaintainedso that they are not sources of contamination
or pest infestation.

11.2.10 Water

• Watersupply:There should be an adequate supply of potablewater, at the desired temperatures
and pressures, for use in processing operations and for cleaning. There should be facilities to
ensure that temperature and pressure requirements for water can be achieved.
• W<;lterquality: Only potable water should be used in all food plant processing and cleaning
operations. The water quality should con- form to the guidelines for potable water based on
microbiological,chemical, and physical specifications of applicable government agen- cies.Water
should be tested periodically to determine if it complies with these specifications; the records of
water'quality test results should be maintained.

Ifwater treatment facilities are located on the premises, they should be adequately monitored
and maintained; records should be kept for water treatment activities. Water treatment processes
that are designed for re-cir- culated water should have the required controls with the appropriate
recordsto demonstrate compliance to the re-circulatedwater quality specifications. -Onlyapproved
chemicals should be used for treatment of water used in food plants. Containers with chemicals
for water treatment should be identified with labels, and their conditions and location of storage
should prevent any potential contamination of food or food contact surfaces.

•
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11.2.11Ice and steam

Ice for use in food plants should be made from potable water and should be handled and
stored to protect from contamination. Steam that comes into contact with food or food contact
surfaces should be generated from potable water. Only approved chemicals should be used in
boilers which generate steam for these purposes; these chemicals should be controlled in a
similar manner as described for water treatment chemicals.

11.3 HACCP PREREQUISITE PROGRAM PERSONNEL TRAINING,
HYGtE.r~EAND PRACTICES'

This prerequisite program 'addressesthe requirements for employees of food plants; some
of the requirements are also applicable to visitors to food plants as well as any other personnel
who are not employeesat a food plant, but carry out some type of work on the premises or facilities.
The requirements for personnel at food plants can be conveniently classified under the sections,
Personnel training, Personal hygiene, and Personnel practices.

Employees in a food plant playa critical role in ensuring the safety of foods produced at the
plant: In addition, employees should not contribute to or be a source of contamination or cross­
contamination of foods. In this pre- requisite program, the primary considerations are to ensure
that both tempo- rary and permanent employees have the required education and training, are
.adequatelysupervised,and follow their requiredwork-related tasks, personal hygiene requirements
a~d acceptable personnel practices during their work.

, Thisprerequisite program covers the items included,in the section on personnel in Subpart
A~General Provisions of the Current Good Manufacturing Practice and in Section VII­
Establishment:PersonalHygieneandSectionX-Training of theGeneralPrinciplesof FoodHygiene.
Table 11.2 lists the topics covered by this prerequisite program.
Relationship to ISO 9001: The requirements of 6.2 Human resources address the topics
covered by this prerequisite program. ,

'Table11.2 Topics Covered by Prerequisite Program Personnel Training, Hygiene,
Practices

Personnel training
- Food safety training
- Technical training
- Training records

Personal practices ,
- Personal hygiene
....,.Handwashing
- Eating and smoking __

- Garment and work-wear
- Personal items
Illness and injuries
Visitors and noncompany personnel
- Controlled access to premises

,
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- Personal practices

11.3.1 Personnel training

• Food safety training: All food plant employees, including temporary employees, should be
trained in the basic food safety principles and practices that are required to prevent contamination
and cross-contamination of foods. This training should cover hygienic food handling practices,
personal hygiene requirements, and the dangers. '

associatedwith poor personal hygiene and unsanitary personnel practices in a food plant.
In addition,personnelwho have the re,...sponsibility to monitor the adequacy of food safety practices
of food plants should have the necessary training and experience to recog- nize and identify food
hazards and situations that have the potential to lead to contamination or cross-contamination of
foods.This includesthe training of supervisorypersonnelto recognize injuriesor infectious illnesses
among plant employees..T-hefood safety training needs of employees in food plants should be
reviewedperiodiCally~ahdifJl~c.essary,addltlonal training or refresher training should be provided.
Wheneverfood safety training is provided to employees, there should be an evaluation to determine
that the training is understood and could be put into practice by the employees.

• Technical training: Employees whose ~sk~ involve operation; maintenance, and cleaning of
food processing equipment, and sanitation and cleaning activities should be provided with the
relevant technical training that is required to carry out their specifiC tasks so that all food safety
raqoirernentsare met. The technical training needs of employees should be reviewed periodically,
and irnecessary, additional or refresher technical training should be provided. Technical training
should also include on-the-job training and evaluation to ensure that employees understand the
training and perform their tasks based on the training.

• Training records: Records should be kept as evidence that the relevant food safety training or
technical trainingwas provided to employees, and thatthey were evaluated after completion of the
tratning. In addition, there should be records to show that the training needs of employees are
reviewedperiodically.

• ' Personal hygiene: In order to protect against contamination of products, food plant employees
are required to maintain satisfactory personal grooming and cleanliness and to practice good
personal hygiene habits during all food handling operations. This includes general cleanliness of
clothingand body, including hair and finger- nails. Employees should refrain from placing fingers in
mouth. nose or ears, and from eating, chewing, spitting, and smoking during food handling
operations, and avoid coughing and sneezing over unprotected products, food-contact surfaces,
or food processing equipment.

• Hand-w~shing: In order to protect hands from being a source of contamination of products,
food plant employees should wash, sanitize if necessary, and dry their hands at the designated
han.d-washingstations when their hands become dirty. Employees should wash hands before
start of work, when re-entering their work area, after a visit to the toilet, after coughing or sneezing
into their hands, or after handling raw materials, equipment, waste or waste containers, or after
any other situation that will cause the hands to become dirty and be a source of contamination or
cross-contamination.
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• Eating, dri~~ing and smoking: Employees should eat, drink, and if permitted, smoke only in
the designated lunchrooms and break-rooms or other authorized areas. Employees' food or
drink should be kept in the designated areas and should not be taken into their work areas. Drinking
of water should be done at the designated water fountains. Employees should not take their
medication into their work areas.

• Garments and work-wear: Employees should wear the uniforms or outer garments provided
for their work.Uniforms and garments should be clean at the start of work and should be changed
when they become dirty or according to the required change frequency. If gloves are required to
be worn durillg'work, they should always be clean and sanitary, and should be changed if they
become torn. Hair and beard restraints should be worn to completely cover hair and beard.
• Personal items: Employees should notwear jewelry, hairpins,wrist- watches or other personal
items such as.false eyelashes, false finger- nails and nail polish during food handling operations.
In addition,duringwork, employees should refrain from keeping in their pos- session any personal
itemswhich could be a potential source of contamination.

11.3~3 Illness and injuries

Foodplantemployeeswith certainillnessesor injuriesshouldbe excludedfrom food handling
:activities; these illnesses include jaundice, diarrhea, vomiting, fever, sore throat with fever, open
or infected skin lesions (e.g., boils, cuts, burns), discharges from the eyes, ears or nose, or any
disease that can be transmitted through food. Employees should inform their supervisors if they
suffer from allYof these health conditions. Inaddition, supervisorypersonnel in food plantsshould
constantly monitor food-handling employ- ees for these injuries and illnesses.

11.3;4Visitors and noncompany personnel

Controlled access to premises: The access of visitors and noncompany personnel to a food
plant should be controlled to avoid any potential source of contamination from these individuals.
This control should apply to family members of employees, noncompany personnel working on
the. premises, suppliers, customers, government inspec- tors, auditors, and individuals from
educational and other institu- tions on organized visits and plant tours.

• Personal practices: Visitors and noncompany personnel who are per- mitted entry into the
food processlnqand handlingareas of the food plantshouJdbe required to follow the same personal
practices of the regular employees of a food plant. These include practices relating to personal
hygiene, hand-washing, eating, drinking, smoking, outer garments, personal items and illnesses
and injuries.

11.:4 SUMMARY

Prerequisite programmes (PRPs) are all the processes and hardware that work alongside
the H.ACCPsystem. They provide the basic environmental and operating conditions essential for
the safe production of food. Unlike HACCP which is product and process specific. prerequisite
programmes are more general and apply to all areas in a food production facility. Examples of
prerequisite.programmes include, but are not limited to, Good Manufacturing Practices (GMPs).
Good Hygiene Practices (GHPs), Standard Operating Procedures (SOPs) and Sanitation Stan-
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dard Operating Procedures (SSOPs). The design and construction of food premises are also part
of the prerequisite programmes.

Itlis important to differentiate between practices and programs. There are many day-to-day
practices (e.g., sanitation practices, management practices, employee hygiene practices, chemi­
cal handling and storage practices, and other practices) important to food safety in any food pro­
cessing and handling facility. A program (broadly defined in theHACCP system) embodies these
practices. In addition, -programsmust be written in a useable torrnat, involve training of parsonnel,. .

and.define monitoring and documentation requirements. They must also include corrective ac­
tions (whereappropriate to control food safety) and provide for the verification of the requirements
and their effectiveness.

11.5 SELF ASSESSMENT QUESTIONS'

1. Define prerequisite program?

. 2. Describe the relationship between prerequisite programs and the HACCP System?

.
11.6 REFERENCES:
1. Food Safety Enhancement Program, FSEP Implementation Manual, Canadian Food
Inspection Agency Food Safety Enhancement Program,www.inspec-tion.gc.ca/english/ppc/
psps/haccp/manu/manue.shtml.

2. HazardAnalysis and Critical Control Point Systems, Code of Federal Regulation, Title 21,
Part 120, Office of the Federal Register, National Archives and Records dministration,
Washington, D.C., W\_YW.access.gpo.gov/cgi-binlcfrassemble.cgi?title=200221.

3. HazardAnalysis and Critical Control Point Systems, Meat and PouUry HACCP Regulation,
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Dr. SANTHI SRI. K. V
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LESSON -12

HACCP PREREQUISITE PROGRAM -II
12.0 OBJECTIVE
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• To know the equipment cleaning tools cleaninq area and sanitizing personnel in
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12.13.2

Processing equipment

Handling equipment
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12.13.3
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12.15 Self Assessment Questions

Storage equipment

Monitoring and measuring equipment

12.16 References

12.1 INTRODUCTION
,

Sanitation is a key element in the qualny.conirol and/or HACCP (Hazard Analysis Critical
Control Points) plan of an successful food packinghouse or processing facility. The desire to
implement good sanitation practices must be foremost in the minds of those responsible for
achieving it. Various governmental agencies have set up regulations for minimum standards of
sanitation, but without desire and committmeht on the part of individuals designate to carry out
sanitatior. programs, achievement of these standards will not be ensured. This article will describe
goverr.mental regulation affecting sanitation, and the steps involved in a typical sanitaiton inspection.

12.2 HACCP PREREQUISITE PROGRAM SANITATION AND
CLEANING . .

This prerequisite program covers all ongoing and periodic activities and operations that
are directed at maintaining the environment, facilities, structures, and equipment in a food plant
under sanitary conditions at all times. The design, construction, and layout considerations that
relate to sanitation and cleaning are covered in the prerequisite program Premises and Facilities.
It is ,quite common for the term sanitation alone to include house-keeping, cleaning and sanitizing;
however, the distinction should be made between cleaning and sanitizing. In general, cleaning
activities cover the removal of dust, dirt, debris, accumulated raw materials, ingredients or product,
and any chemical residues, from utensils, food processing equipment, and structures. Sanitizing
activities cover the use of a chemical agent or a specific technique to kill microorganisms present
on.equiprnent, utensils and structures.

, The maintenance of sanitary conditions in a food plant, including clean and sanitary
environment. structures, facilities, and equipment is essential to ensure that food is produced
under sanitary conditions, to prevent contamination from these sources and to prevent breeding
of pests. Food processing operations in a food plant should only commence after all the required
cleaning and sanitizing activities have been completed. In this prerequisite program, the primary
considerations are the activities for maintaining sanitary conditions by means of a sanitation
p~ogram, and ongoing monitoring of the sanitary conditions during all operations at a food plant.

Table 12.1 Topics Covered by Prerequisite Program

., Sanitation and Cleaning
, Sanitation and cleaning program
Equipmenl cleaning and sanitizing'

- Cleaned-in-place (CIF?)equipment



....;.Cleaned-out-of-place (COP) equipment
- Utensils and food contact surfaces

Mastercleaning schedule
_ Daily housekeeping
i; Establishment.cleaning

Cleaning and sanitizing chemicals
Cleaning tools and equipment'
Cleaning area
Cleaning and sanitizing personnel
Effectiveness of cleaning and sanitizing
Sanitation and cleaning records

Sanitationstandard operation procedures (SSOPs), a prerequisite pro- gram, covers some of
the items included in the section on Sanitary operations in the Current Good Manufacturing
Practice.sand in Establishment: Maintenance and Sanitation of the General Principles of Food
Hygiene. Table 12.1 lists the topics that are covered under this prerequisite program.
Relationship to ISO 9001: The requirements of 6.4 Work environment address the topics
covered by this prerequisite program...

12.3 SANITATIONAND CLEANING PROGRAM

There should be a written program for cleaning and sanitizing of the struc- tures, facilities,
and equipment in a food plant. This written program should identify each structure, facility, and
equipment to be cleaned and sanitized. For each of these, the program should include detailed
cleaning and sani- tizing procedures, the cleaning and sanitizing chemicals to be used and their
concentrationsor dilutions, removal of residues of cleaning and sanitizing chemicals, the cleaning
tools to be used, the frequency.of cleaning and sanitizing, and the personnel responsible for
cleaning specific equipment or structures. Each aspect of the cleaning and sanitation program
should be monitored to ensure that the program is followed. There should be some verification to
determine the effectiveness of the program. Sanitation records should be kept for the activities
that are required, including the monitoring and verification of !he sanitation program.

12.4 Equipment cleaning and sanitizing

There should be a program for cleaning of all equipment, including all food processing
and food handling equipment, as well as food storage equipment such as storage tanks, .
refrigerators, and freezers. For each type of equipment there should be a schedule for cleaning
and sanitizing, along with any specific cleaning instructions. .

• Cleaned-in-Place (CIP) Equipment: In some food processing operations, certain equipment
cannot be easUydisassembled for cleaning be- tween successive production runs, although this
equipment .shouldbe cleaned at the end of each use. These types of equipment are considered
CIP equipment. There should be written procedures for cleaning and sanitizing of each type of
CIP equipment.
~ . Ch~aned-oot..of-Place (COP) EqUipment: Certain food processing equipment should be
disassembled for cleaning after each use or period- ically, these are considered COP equipment.
There should be instruc- tions for disassembly and reassembly of COP equipment, in addition to



. instructions for their cleaning and sanitizing.
• Utensils and food contact services: All utensils used for handling food, including all containers,
trays, pans and dollies, and all food contact surfaces should be cleaned and sanitized as it becomes
necessary. These should be protected from contamination if they are stored after cleaning.

1-2.5MASTER CLEANING SCHEDULE

• Daily housekeeping: A program of daily cleaning should be in place to ensure that equipment
and work areas are rnamtained in a clean state during routine daily operations so as to prevent
contamination of products. This may require that equipment, utensils, food contact ser- vices,
work area and floor's be cleaned periodically during daily oper- ations. Clean up of leaks and spills
of all types of materials and prod- ucts should be done as soon as possible, or immediately if they
are potential sources of contamination or pest infestation. There should be monitoring and
verification of this daily housekeeping program.

• Establishment cleaning: In addition to the daily housekeeping, a compre- hensive program
should be in place to ensure that every aspect of the establishment is subject to periodic cleaning
to eliminate the potential for contamination. This program should cover all facility structures,
including lunch rooms, appliances, vending machines, break-rooms, change-rooms, and toilet
rooms, ceilings and overhead structures such as pipes and ducts, walls and floors of all structures,
windows and doors, and all equipment. The frequency and type of cleaning should be spec- ified

f for each facility or structure. There should be monitoring and ver- ification of this cleaning program
for the establishment.

12.6 'CLEANING AND SANITIZING CHEMICALS

All chemical compounds used for cleaning and sanitizing should be approved as safe for
use in food establishments, and on food-contact surfaces in particular, by an appropriate
government regulatory agency. The manu- facturer 's guidelines and directions for use of these
chemicals must be fol- lowed to ensure the effectiveness of the cleaning and sanitizing, and to
·remove or prevent potential contamination. The chemicals themselves must not be a source of
contamination.

. All packages and containers, including intermediate containers with chem- ical compounds
used for cleaning and sa!litizing, must be clearly identified by labeling, and must be stored
separately from food materials and products ..

12.7 CLEANING TOOLS AND EQUIPMENT ,.

All tools and equipment (e.g., brushes, destpans, brooms, mops, trays, carts) used for
cleaning should also be subjected to appropriate cleaning and storage. Broken or damaged tools
should not be used. Tools used for cleaning food processing, storage and handling equipment
should not be used for other cleaning, should not be stored on the floor, and should be identified
and stored separately from tools used for other cleaning. In addition, tools used for cleaning of
toilets and toilet rooms should be identified and not be used for cleaning of food processing,
handling and storage areas.
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12.8 CLEANING AREA

There should bedesignated location and facility for cleaningof cleaning tools and equipment. This
area or facility; as well as all sinks and washbasins and surrounding areas, should be kept clean
and sanitary.Wash-water should be removed and drained immediately to prevent the potential for
contamination. .

12.9 CLEANING AND SANITIZING PERSONNEL

Personnel who are assigned Gleaningand.sanitizing tasks should be trained in the safe
use of the cleaning and sanitizing chemicals and the proper handling, identification and storage
'of these chemicals. They should be providedwith the directions for use, includingthe appropriate
usageconcentratlon or dilution for food-contact surfaces, and lnstructions for removal of residues
of these chemicals from these surfaces.

12.10 EFFECTIVENESSOFCLEANING AND SANITIZING

The electiveness of the cleaning and sanitizing activities for removal of contamination
should be verified. This should be done by microbiological swab tests, by visual inspection of
cleaned equipment and areas, and by observing employees who carry out the cleaning and
sanitizing activities. . .
, . In addition,there should be no unacceptableresiduesof cleaning and sani-tizinq chemicals

on food-contact surfaces.

12.11 SANITATIONAND CLEANING RECORDS

As part of the establishment's cleaning and sanitation program, records should be kept as
evidence that the activities in the program are performed according to the required instructions
and frequency, and that the program is monitored routinely and verified-for its effectiveness. '

12.12 HACCP PREREQUISITE PROGRAM PEST CONTROL

'This prerequisite program covers the specific activities that are directed at controlling,
preventing and exclLidingthe occurrence of pests, particularly rodents, insects and birds, from a
food plant. Pet animals such as cats and dogs should not be allowed to enter food plants. ThH
prerequisiteprogramPremisesand facilities includescertain preventive measures for pest control;
these relate to the building structures, as well as the internal environment and the external
surroundings. Pest control measures are also part of the prerequisite programs Sanitation and
..cIeaningand Transportation, receiving, storage, and shipping.

The pest control program includes the specific activities directed at detecting pests
and pestactivity,bothwithin a food plant and its immediateexterior, preventing pests from entering
the building, eliminating pests from the building and the immediate surroundings, and monitoring'
of the pest control program for its effectiveness. In addition, the program includes control of the
use and storage of chemicals or other materials used for pest control to prevent contamination of
product.



This prerequisite 'program is included in the section on Sanitary operations in Subpart B­
Buildings and Facilities in the Current Good Manufacturing Practices and in Pest control systems
in Establishment: Maintenance and Sanitation of the General Principles of Food Hygiene, Table
9.2 lists the topics which are covered under the prerequisite program Pest Control.
Relationship to ISO 9001: The requirements of 6.4 Work environment address the topics
covered by this prerequisite program,

12.12.1 Pest control program

There should be a formal, documented pest control program that is main- tained for the
establishment This program should cover all of the preventive measures that are taken to exclude
and eliminate pests, the various pest-control devices and pest-control chemicals that are used,
the monitoring of pest activity, and compliance with government regulations on useof pesticides
and pest control devices. It is common for food companies to engage the services of external
pest control contractors to undertake some of the required pest-control activities.

• Pest-control devices: The establishment's pest control program should include outside
bait stations for rodent control, nettings, bait stations or mechanical traps for birds, inside devices
such as me- chanical traps, glue-boards for rodents, and insect light traps for flying insects.
These devices should be located at appropriate po- sitions where they are most effective for
remc.ving pests from the building. Outside devices should be located so as to prevent entry of
pests into the building. There should be an updated diagram or map to show the actual locations
of aU pest control devices both inside and outside the building.

• Monitoring and maintenance of devices: The pest control devices should be monitored at
anestablisheo frequency for any pest activity and for the status of the devices. If this monitoring
shows unusual pest activity, the appropriate follow-up action should be undertaken immediately.
In '~ddition, if the pest control device has lost its effec- tiveness, it should be serviced. A written
report of this monltortnq and maintenance should be kept.

Table f2:2 Topics Covered by ~rerequisite Program

:" Pest Control

Pest control program

- Pest control devices

- Monitoring and maintenance of devices

Pest control personnel

'Pest control chemicals,
Monitoring for effectiveness

Pest control records

12.12.2 Pest control personnel

The personnel responsible for placement, monitoring and maintenance of the pest control
devices, and for handling and use of pesticides, should have the required qualification and training,
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including food safety training. If an external pest control company is contracted by a food plant to
carry out the activities of the pest control program, itshould be required to provide evidence that
it has the appropriate license or certification from the appropriate government agency.

12.12.3 Pest control chemicals
Only chemicals approved as pesticides by the appropriate regulatory agency should 'be

used for pest control in a food plant. "Restricted Use" pesticides should only be used with the
required supervision and "General Use" pesticides should be used by personnel with the required
training. Every effort should be made to prevent the likelihood of contamination of food, food
contact surfaces with pesticides. All pesticides and all pesticide application equipment must be
clearly identified with labels and stored in a protected, locked area far removed from food
processing areas and storage areas for raw materials, ingredients, packaging materials, cleaning
materials-and products.

12.12.4Monitoring for effectiveness·
The pest control program should be monitored for effectiveness on a con- tinuous basis.

Whenever there is evidence of pests or pest activity at the pest control devices or at any location
in a food plant, the source of the pest should be identified and eliminated as soon as possible. In
addition, the pest control program should be reviewed to determine that the preventive aspects
.ofthe program are effective.

12.12.5Pest control records
A food plant should maintain records as part of its pest control program. These should

include the reports of the scheduled monitoring of pest control devices along with evidence of
pests and pest activity and records relating the use of any pesticide for pest control within the
p1ant.

12.13 HACCP PREREQUISITE PROGRAM EQUIPMENT
This prerequisite program covers activities directed at design, construction, installation,

performance, maintenance, and use of equipment in a food plant. It also includes the calibration
of equipment used for monitoring and measuring parameters at any point in a process of detection,
elimination, control; or prevention offood safety hazards, and for measuring product characteristics
that are indicators of the safety ofa product. The cleaning and sanitation of equipment is covered
under the prerequisite program Sanitation an cleaning .

•_ The particular types of equipment that are used in a food plant depend on the specific type of
products that are processed. The performance of equipment should ensure that the safety or
quality specifications of a food can be achieved. In this prerequisite program, the primary
considerations are to ensure that the equipment are capable of processing products that meet
the safety and quality requirements, while at the same time the equip- ment must not be a source
of contamination of the product. .

This prerequisite program covers the items addressed in Subpart C-Equipment of the Current
Good Manufacturing Prac ..ces (Part 110, Title 21, CFR) and in 4.3 Equipment in Establishment:
Design and Facilities of the General PL .Jples of Food Hygiene (CodexAlimentarius Commission).
Table 12.3 lists the topics which are covered by this prerequisite program.



Table 12.3 Topics Covered by Prerequlslte Program

Equipment

Processing equipment
- Design and installation
- Food-contact surfaces
-Installation
- Maintenance program
- Maintenance personnel

Handling equipment
Storage equipment
Monitoring and monitoring equipment

- Calibration

Relationship to ISO 9001: The requirements of sections 6.3 Infrastructure, 7.5.1 Control
of production and service provision, and 7.6 Control of monitoring and measuring devices
address the topics covered by this prerequisite program.

12.13.1Processing equipment ..
• Designand construction: All equipment should be suitably designed and constructed to ensure
that the specific requirements of the pro- cess can be achieved and the required maintenance,
inspection, arid cleaning can be readily undertaken. In addition, during the operation and use of
equipment, there should be no contamination of product from the equipment itself, and there
should be no unacceptable ac- cumulation of any material (e.q. dust, metal fragments, oil, water,
product) that is likely to be a source of contamination, In some food processing operations, a
govemmentregulatoryagency specifies the designand construction requirementsof the equipment
that are used.

! Food-contact surfaces: The food-contact surfaces of equipment should be made of nontoxic
material and should not be corroded or damaged in anyway during normal operations, or when in
contactwith rawmaterials, products',and cleaningmaterials.The seams on food con- tact surfaces
shouldbesmooth'so as to prevent accumulationof productand to facilitate cleaning and sanitizing.
'.

•....,Installation: All processing equipment should be installed in a manner that will facilitate its
operation, and the cleaning and maintenance of both the equipment and its immediate
surroundings. After any equipment has been installed; it should be inspected and approved for
use before it is put into regular operation. This inspection and approval should confirm that the
equipment is capable of performing the intended operation and that the equipment is not a source
of contamination.

• Maintenance program: In addition to the equipment Cleaningand san- itizing that are covered
in the prerequisite proqrarn Sanitation and Cleaning, there should be an equipment maintenance
program to ensure that the equipment is always operating as is intended, is meeting the
req~irements of the process, and is not a source of con- tamination. This program should cover
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(a) the routine maintenance such as cleaning, inspection, servicing and lubrication, (b) repairs
and unscheduled maintenance resulting from equipment break-down during regular operations
and scheduled and planned preventive maintenance based on the equipment manufacturer's
guidelinesor on the conditions and period of operations. If any equipment has been cHsassembled
during repair or maintenance, it should be inspected and approved before it is returned to regular
use. Lubricants used for maintenance of food processing equipment should be food grade and
approvedfor useby the appropriategovernment regulatoryagency.Excess lubricant from servicing
of equip-mentor lubricantthat accumulatesduringoperationof any equip- ment should be removed
and prevented from coming into contact with food.

12_13.2Handling equipment

Equipment such as forklifts and hand-jacks that are used to handle and move palletswith
bags, cartons, or containers with materials and products at a food plant, should be maintained so
as to prevent damage to or contamina- tion of foods.

: • 12.13.3 Storage equipment

All storage equipment should be maintained to ensure that the materials and products are
stored under the appropriate conditions to prevent dete- rioration or contamination of foods. This
is particularlyapplicable to equip- ment that store foods at controlled temperatures (e.g., freezers,
refrigerators, storage tanks).

12.13.4 Monitoring and measuring equipment

• Calibration: There should be a calibration program for equipment that is used for monitoring
and measurementof safety- and quality-related characteristics of raw materials, ingredients, and
products,and of processing parameters. The calibration program should include the identification
of all equipment that is in the program, the schedule for calibrating the equipment, the person
responsrbre for calibration, and the procedures to be followed for performing the calibration.
Calibrationrecordsshould be kept for the equipment that is included in the program.The calibration
program should also include control of all reference standards including chemical reagents that
are used for calibrating equipment.

• Monitqring equipment: All monitoring equipment including devices for detecting the presence
of metal fragments and sensors for exam- ination of the integrity of can seams and package
seals should be calibrated

• _Measuringequipment: All measuring equipment should be calibrated. This includes devices
for measuringtemperature of thermal processessuch as cooking, sterilization, and pasteurization,
.ternperature of cold storage rooms such as coolers and freezers, equipment for measuring
quantities of ingredients which act as preservatives and equipment for measuring safety, and
quality-related product characteristics such as pH, water activity,.vi~cosity,color,and netweight.

12.13 SUMMARY:
The basis for HACCP programs is prerequisite programs. These programs include food

temperature control, cleaning and sanitizing, employee personal hygiene, and pest control. These
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programs should be formally documented and implemented through Standard Operating Proce­
dures (SOP). The SOP will inolude several of the prerequisites including supplier control, specifi­
cations, cleaning and sanitation, personal hygiene, chemical control, receiving and storage, trans­
portation (shipping), traceability and recall, and pest control. The SOP will be presented by func­
tional areas, including each of these aspects of the production system. If SOP currently exist, they
need to be reviewed carefully to determine if food safety controls and monitoring are included .
adequately.

12.14 SELF ASSESSMENT QUESTIONS

1. Give the suitable examples for pest contol personnel?

2. Write briefly - HACCP prerequisite program sanitation and cleaning?
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Register,NationalArchivesandArchivesAdministration,Washington, D.C., www.access.gpo.gov/
cgi-bin/cfrassemble.cgi?title=200221.
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LESSON -13

HACCP PREREQUISITE PROGRAM - III

13.0 OBJECTIVE:

II To create awerness of HACCP prerequisite program - Transportation, receving,
storage, and shipping

• To learn about other HACCP prerequisite programs

STRUCTURE

13.1 Introduction

13.2 HACCP prerequisite program transportation, receiving, storage,
and shipping

13.3 Transportation and receiving
13.4 Handling and storage
13.5 Transportation/shipping
13.6 HAC~P prerequisite program traceability and recall

13.6~1 Identification
13.6.2 Traceability
13.6.3 Recall procedure

13.7 HACCP prerequisite program chemical control
13.8 Other HACCP prerequisite programs
13.9 Production and process control
13.10 Monitoring of GMPs and prerequisite programs
13.11 Summary
13.12 Self Assessment Questions
13.13 References

13.1 INTRODUCTION ,
This prerequisite program covers the activities directed at transportation and receiving of

all materials to be used in the processing and packaging operations, storage and warehousing of
all materials and products at the food establishment, and shipping and transportation of all foods to
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the point of delivery.

13.2 HACCP PREREQUISITE PROGRAM TRANSPORTATION,
RECEIVING,STORAGE, AND SHIPPING

In this prerequisite program, the primary consideration is the prevention of contamination,
cross-contamination and deterioration of products by (a) .control of incoming raw materials,
ingredients, packaging materials, and processing aids from the time they arrive at a food plant,
their subsequent inspection, acceptance and storage until they are utilized, and (b) control of the
storage of semi-finished and finished products from the time they are produced, their subsequent
move to designated storage areas or containers, their shipment, delivery, and distribution to their
point of use or sale.

This prerequisite programaddresses some topics in the section on Processesand controls,
andWarehousing and distribution in Subpart E-Production and.Process Controls in the Current
GoodManufacturingPractices and in 5.3 IncomingMaterialRequirements in Control of Operations
and Trans- portation of the General Principles of Food Hygiene. Table 13.1 lists the topics that are
covered by this prerequisite program.

Table 13.1 Topics Covered by the Prerequisite Program

Transportation, Receiving, Storage, and Shipping

Transportation/receiving
- Receiving location
- Transport vehicles
.- Verification of received materials

Handling and storage
_ Raw materials, ingredients and packaging materials
- Nonfood chemicals
- Half-finished and finished products
- Storage conditions
- Stock rotation/First-in-First-out (FIFO)

Transportation shipping
- Finished products
- Transport vehicles
-Delivery

13.3 TRANSPORTATION AND RECEIVING

• Receiving location: The location for receiving raw materials, ingredi- ents, packaging materials,
and nonfood materials at a food plant should be separate from food processing areas to prevent
any likeli- hood of cross-contamination of products. The activities at the receiving location should
be limited to inspection and, if necessary, sampling of the incoming materials. Materials received
should be transferred to their designated storage area and not stored at the receiving location.
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• Transport vehicles: All vehicles including containers, railcars, and tankers, that deliver raw
materials, ingredients, and packaging materials to a food plant should be inspected to ensure
that the sanitary con- ditions of the vehicle are satisfactory and there was no potential for tampering,
contamination or infestation of materials during the de- livery. This inspection should be carried
out before or during the unloading of the vehicle, and should address the actual state of the
materials in the vehicle, including the integrity of packages and con- tainers, ceiling, walls and
floor, the presence of any abnormal odor, the presence of hazardous materials or pests, the
verification of seals and seal numbers, any requirement for temperature control, and any other
specific requirements associated with a particular delivery. Any unacceptable condition relating
to the sanitary conditions of the transport vehicle, or damage to packages or containers, or evidence
of tampering should be addressed before the materials are transferred to their designated storage
areas in the planLArecord of the inspection of the transportation vehicle and the incoming materials
at the', receiving location should be' kept.

• Verification of received materials: Raw materials and ingredients received at a food plant
should be verified to determine that they are suitable for their intended use. Raw materials and
ingredients that contain biological, chemical, or physical hazards that would not be reduced to an
acceptable level by the processing operations should not be used. Specifications or other
requirements relating to safety and quality should be established for raw materials, ingredients.
and packaging materials and should be used as the basis for acceptance when this verification is
performed. Records of verification of re- ceived materials should be kept. Raw materials and
ingredients that are covered by HACCP plans should not be used until all the HACCP plan
requirements are met.

13.4 HANDLING AND STORAGE

• Raw materials, ingredients, and packaging materials: The handling of received materials during
unloading and discharge of the vehicles, and the transfer to designated storage areas, should
ensure that there is no damage or contamination. Raw materials should be stored separately
from finished products to prevent cross-contamination. All received materials should be
appropriately identified and transferred to the designated storage area immediately after unloading.

Nonfood chemicals: All nonfood chemicals such as cleaning and sanitiz- ing agents, and
pesticides, should be stored in secured, -seqreqated areas to prevent contamination of other
materials, products, or equipment.

• Semifinished and finished products: Semifinished and finished products should be appropriately
identified or tagged and transferred to their designated storage areas immediately after processing.
All necessary precautions should be taken to prevent contamination or cross-contamination during
handlinq and storage of these products.

• Storage conditions: The conditions for storage of all received materials and all products, including
product to be re-worked, should prevent and protect from damage, deterioration, contamination,
cross-con-lamination or pest infestation during storage. Temperature (e.g., re- frigeration, freezing)

, and humidity conditions for storage should be established, if necessary. Ali storage conditions, -
including pest control requirements should be monitored, and records of this monitor- ing should
be kept. Storage conditions that are covered by HACCP plans must meet all the HACCP plan. ,
requirements.
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• Stock rotation/first-in-first-out (FIFO): The use of stored materials and ingredients, and the
shipment of finished products should be con- trolled in a manner that older or first-received (first­
in) materials and ingredients are used first (first-out), and older or first-produced prod- ucts (first­
in) are shipped first (first-out). This rotation of stock pre- vents extended storage of materials and
products that can result in their deterioration and pest infestation.

13.5 TRANSPORTATION/SHIPPING

• Finished products: Only products that have met all the food safety requirements, including all
the HACCP plan requirements, the prod- uct specifications, and packaging and labeling
requirements relating '-'Llroduct safety,andwhich have been approved for shipment to customers,
should be prepared tOI IIansportatlon and delivery.

• Transport vehicle:All product transportation vehicles, including tank- ers, containers and railcars
should be Inspected before product is loaded for delivery of products. This inspection should
cover the cleanliness and sanitary conditions of the vehicle and its accessories, its ceiling, walls,
and ftoor, capability to meet any requirements for temperature and for seals, and any restriction
relating to the previous use of the vehicle or previous load carried by the vehicle. A record of this
inspection should be kept.

.',.

• Delivery: Adequate measures should be taken during transportation to prevent damage,
deterioration, contamination of, or tampering with products that are to be delivered to customers.
Any temperature requirements during transportation must be met and the temperature should be
recorded. Locks and seals on delivery vehicles must be maintained during transportation. If seals
have to be removed for inspection by customs agencies at border crossings, the seals must be
replaced and this should be recorded.

13.6 HACCP P~EREQUISITE PROGRAM TRACEABILITY AND
RECALL

This prerequisite program addresses the requirements for identifying and tracing all raw
materials, ingredients, and products, including all semi-finished, finished, reworked, or recycled
products, and the procedures to be followed for conducting a recall of a food that has reached the
marketplace, should this become necessary. In the food industry, it is quite common for foods to
be recalled from the marketplace. This occurs in spite of the enforce- ment of and compliance
with regulatoryrequirementsofGMPs in food establishmentsand the useof government mandated
HACCP system requirements in some food industry sectors.

A recallof a food can take placewhenever it has beendetermined that there is an unacceptable
health hazard associated with the food that has reached the consumer marketplace, or some
aspect of the food violates the laws or regulations that govern theproduct. A recall can be initiated

~ without any evidence that the health of a consumer of the food has been affected. A food can
contain an unacceptable health hazard as a result of deficiencies during the manufacture of the
product. For some types of foods, contamination can take place during storage, distribution,
handling, and retailing.

The accurate recorded identification of the usage and movement of raw materials, ingredients,
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and products, including recycled or reworked products, at all stages of processing, handling.
storage, and distribution of a food, are essential for the traceability of a food.

This prerequisite program covers some of the sections included in Sub- part C-Recalls
(Including Product Corrections)-Guidance on Policy, Procedures, and Industry Responsibilities
of Part 7- Enforcement Policy_(Title21, CFR) and in Recall Procedures in Control of Operations
and Product Information and Con- sumer Awareness of the General Principles of Food HYgiene.

Relationship to ISO 9001: The requirements of section 7.5.3 I~entification and traceability
address the topics covered by this prerequisite program.

13.6.1 Identification

All raw materials, ingredients, and products, including intermediate, semi-finished, pre­
finished, finished, recycled, reworked, pre-packaged, and packaged products should be identified
and the identification recorded. The identification of a food to be shipped from a food plant should
cover the identity of the food (e.g., product name, recipe, product code) and the time or period of
production (e.g., production date, day code, lot number, batch number). In addition, all packaged
foods must conform to the applicable ingredient identificationrequirements of government labeling
regulations.All rawmaterials, ingredients,processingaids, packagingmaterials,and the processing
and storage equipment used for the production of a particular food, should be identified and the
identification recorded to ensure that if it becomes necessary, the history of the food can be
traced.

The locations of storage and addresses of places to which a food has been distributed for use
by customers and for sale to consumers should be identified in the appropriate shipping and
distribution records, which should be kept for a period that exceeds the life of the food in the
marketplace.

13.6.2 Traceability

There should bea programfor traceability for every food that is manufac- tured and shipped
from a food plant. This program should cover forward traceability (for use of raw materials and
ingredients) and backward trace- ability (for finished products). The traceability program should
be based on the use of the relevant identification records and should cover all foods that are in
inventory in all warehouses, foods that have been shipped from a food plant and its warehouses,
foods delivered to customers, and foods that have been sold to consumers.

13.6.3 Recall Procedure

A written recall procedure should be developed to ensure that if a food which is known to
present an actual or potential unacceptable health risk to the consumer has entered the food
distribution and retail chain, the food can be retrievedquickly and completely.The recall procedure
must meet the requirements or guidelines for recall issued by government regulatory agencies. it
should describe a precise and well-coordinated set of activities that can be executed very quickly
and efficiently. The recall procedure should be tested periodically to determine its effectiveness
and should be based on identification records and the traceability program.



The procedure should include, as a minimum, the following information:
• The people, including their alternates if they cannot be contacted, who will be responsible for
conducting the recall, and the people who should be available to provide information, along with
the specific responsibilities of each individual

• The details for contacting the appropriate senior management or other personnel with assigned
responsibilities; including contact information for these individuals during periods outside of regular
working hours

• The details for contacting and communicating with the appropriate government regulatory
agency, with all customers who would have received the food being recalled, and with the news
media.

• The person designated to be the liaison with officials from a government regulatory agency

• The records and other lnformation that should be retrieved during a food recall. The required
information includes (a) all identification information related to the food, including its common and
brand names, item number, lot number, batch number, best before or expiration date, product
code, UPC code, packaging materials and packaging format, packaging container size, (b) a list
of all locations, with addresses, telephone numbers and contact information, to which the food
has been shipped, including all warehouses for its storage, all customers, including distributors,
retailers, food service .institutions and restaurants, and (c) identification of all raw materials,
ingredients, processing aids, packaging materials, and processing and storage equipment used
for the manufacture of the food, and the processing conditions and storage conditions used for
the food

• The procedure to be followed to determine which production lots or batches of the food are
affected to ensure that the scope of the recall targets all the affected food, but only the affected
food .

.A food company should have a permanent crisis-management team that has responsibility for
food recall, as:well as other critical food safety concerns (e.g., food tampering, and other critical
safety concerns,'enviro.nni~ntal.safety, employee safety).

• " ... ,' t ,.

13.7 HACCP PREREquISrr.E PROGRAM CHEMICAL CONTROL

This prerequisite·program addresses the control of the various chemical hazards that are
used in food plants and inthe processing of foods that are not covered by CCPs of HACCPplans.
These chemical hazards include some permitted food additives, foods that are known allergens,
.cleaning and sanitizing chemicals, pest control chemicals, and chemicals used for equipment
maintenance. The control of many of these chemicals can be achieved by the other prerequisite
programs described earlier. For allergens, an allergen control program should be developed to
control allergens that are not controlled as chemical hazards by CCPs of HACCP plans. This
programshould bedevoted to preventingallergen con- tarninationor cross-contamination of foods
which do not contain allergenic ingredients.
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13.8 OTHER HACCP PREREQUISITE PROGRAMS

Inadditionto the activitiesthat are coveredin sections4.8 to 4.15, there are severalactivities
in food processing plants that can be considered as prerequisite programs for HACCP. These
include activities that relate to food safety customer complaints,written specifications for materials
and products, and exercising control over suppliers of materials and services. In general, food
companies cover these activities in their quality programs or quality systems.

13.9 PRODUCTIONAND PROCESSCONTROL

The activities at food processing plants should include process controls. At plants that
operate with HACCP systems, the, process controls should address the processing activities
that are not covered by the CCPs ofHACCP plans.At plantswhich do not have HACCP systems,
the process control activities should address all the food processing requirements for food 'safety.
In general, food companies include process control activities in their quality programs or quality
systems.

13.10 MONITORING OF GMPS AND PREREQUISITE PROGRAMS

The GMPs and prerequisite programs should bemonitored continuously to determine that
they are effective for fulfilling the applicable food safety requirements. Auditing and inspection
activities should be performed to demonstrate effectiveness. In general, food companies include
audits and inspections as part of their quality programs and quality systems.

13.11SUMMARY .... -

In the food industry,incoming and outgoingmaterialsneed to be property received,stored,
handledand shippedto avoid the risk of biological,chemicalor physical hazards in food. Toprevent
these types of hazardsand ensure food safety in distributingfinal food productsto consumers

13.12 SELF ASSESSMENT QUESTIONS

1. Elaborate the HACCP prerequisite program transportation, receiving, storage and shipping?
2. Describe the HACCP prerequisite program chemical control?
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LESSON -14

THEHACCPSYSTEMFORFOODSAFETY
14.0 OBJECTIVE:.

After reading this chapter, you should be able to: .

• To know the History of HACCP

• To understand the Codex Alimentarius Logic sequence for the application of HACCP

STRUCTURE
14.1 Introduction

14.2 Evolution of the HACCP system

14.2.1 Origin of HACCP

14.2.2 The HACCP system for consumer foods

14.2.3 Recognition of the HACCP system

14.2.4 International recognition of the HACCP system

14.2.5 Use of HACCP in government regulations

'14.3 The seven HACCP principles

14.4 The HACCP system and HACCP plans

14.5 Development and implementation of an HACCP plan

14.6 The Codex Alimentarlus Logic Sequence for the Application
of HACCP

14.6.1 Step 1 - assemble an HACCP team

14.6.2 Step 2 -:- describe the food product which the
HACCP plan will address

14.6.3 Step 3 - identify the intended use ~f the product

14.6.4 Step 4 - construct a process flow diagram for the
product

14.6.5 Step 5 - verification of the process flow diagram

14.7 Summary

14.8 Self Assessment Questions

14.9 References........... -.. - ......
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14.1 INTRODUCTION

This chapter deals with the hazard analysis critical control point (HACCP) system, its
principles and its practices for addressing the safety of foods produced in food processing
establishments.At a food plant that operates with the HACCPsystem, the system is comprised of
the HACCP prerequisite programs, which apply to the entire establishment, and the HACCP
plans, which apply to the foods produced at the establishment. HACCP prerequisite programs
are covered in Chapter 4. The HACCP plan for a food is developed on the basis of the seven
principles of HACCP; the development of an HACCP plan is covered in this chapter.

The HACCPsyste '1,with its prerequisiteprogramsisessentially a food safety management
system. Many of the practices of the HACCP system are similar to the activities of a quality
management system, which has been covered in Chapter 3; however, the practices of the HACCP
system are devoted specifically to the safety requirements offoods. Since food safety is a specific
component of food quality, a food company's HACCP system can be integrated within its quality
system activlties.

14.2 EVOLUTION OF THE HACCP SYSTEM

The evolution of the HACCP system during the second half of the twentieth century, from
its roots in the U:S. space program to its present use for consumer foods worldwide, can be
traced through several milestones. In addition, the evolution of the HACCP system can be traced
through a series of formal recognition and adoption activities by the food industry, government
regulatory agencies, and national and international scientific and pro- fessional organizations.

14.2.1Origin of HACCP

Most experts agree that the development and iAitial,use of an HACCP approach for food
safety can be traced to a joint effort of the U.S. National Aeronautic and Space Administration
(NASA), the U.S. military, and the Pillsbury Company in the late 1950s and early 1960s. One
objective of this collaboration was to develop a strategy that would ensure that foods required for
the space program were free of any unacceptable health risk. The Pillsbury Company, in
conjunction with NASA and the U.S. Army Natick Laboratories, pioneered the development of
the HACCP approach for preventing unacceptable levels of food safety hazards. The need for
this preventive approach resulted from the recognition that the approach in use at that time for
food safetywas based primarily on inspection and testing of foods, and was neither practical nor
effective for ensuring that foods for the space programwere free of unacceptable health hazards.
This marked the beginning of the use of the HACCP system for addressing food safety.

14.2.2 The HACCP system for consumer foods

After the initial successwith foods for the space program, the PillsburyCompany pioneered
the development of the HACCP system for food safety in the manufacture of consumer foods in
its food processing plants. The Piltsbury Company announced the use of the HACCP system for
consumer foods in the early 1970s,and subsequently played a leading role in providing expertise,
information and training to the food,industry and to government regulatory agencies in the U.S.
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This resulted in the general acceptance of the HACCP system by food manufacturers and
government regulatory agencies; however, the actual adoption and use of the HACCP system by
food manufacturers was not extensive initially.

.14.2.3 Recognition of the HACCP system

The recognition of the HACCP approach in 1985 by the NationalAcademy of Sciences as
a preventive.approach for ensuring the microbiological safety of foods, generated considerable
renewed interest in the use of the HACCP system. This recognition of the HACCP approach was
followed by substan tial contributions from the U.S. National Advisory Committee on Microbio­
logical Criteria for Foods (NACMCF) toward the development of the HACCP system. Thework of
NACMCF resulted in several substantial publications on the HACCP system; the 1997 edition of
NACMCF's publication Hazard Analysis and Critical Control Point Principles and Application
Guidelines is used extensively as a primary reference document on HACCP.

14.2.4 International recognition of the HACCP system

In 1987,the InternationalCommission on MicrobiologicalSpecifications for Foods (ICMSF)
of theWorld HealthOrganization(WHO)endorsedthe useof the HACCPapproach. Moreextensive
international recognitionof HACCPemerged in 1991when the CodexCommittee on FoodHygiene
prepared a draft report on HACCP for Codex Alimentarius member countries. Essentially, the
Codex Committee recommended that the HACCP system be accepted as 'the basis for an
internationally recognized approach for addressing food safety. The final version of the Codex
Alimentarius HACCP system was later incorporated into the Codex Alimentarius Basic Texts on
Food Hygiene.

14.2.5 Use of HACCP in government regulations

The U.S. Food and DrugAdministration first formally used the HACCP approach in 1973
for the government regulation oflow acid canned food. By the late 1980s, HACCP had received
broad-basedendorsementand acceptanceby the food industry,bygovernment regulatoryagencies
in many parts of the world, and by the scientific community in general. With this favorable climate,
several countries embarked on the road toward development of national regulatory food safety
programs based on HACCP. In the U.S. and Canada in the early 1990s, the seafood sector was
the first to come under voluntary HACCP-based inspection programs. Subsequently,mandatory
HACCP-based inspection programs have been developed in the U.S. for the seafood sector in
1995, the meat and poultry sector in 1996, and the processed juice sector in 2001. There is every
indi- cation that mandatory HACCP-based inspection programs will become more widespread,
not only for other food industry sectors in the U.S., but also in many other countries.

14.3 THE ,SEVEN HACCP PRINCIPLES

The HACCP system is based on a universally recognized set of seven principles that are
.used for the development of anHACC.Pplan for a food. These principles reflect a framework that
was developed on the basis of a combination of recognized, science based, food safety
considerations and quality systems characteristics. This integration cf basic food safety principles
with the quality systems approach has been an important factor in the widespread recognition of
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the HACCP principles by food quality professionals.

The universally recognized Seven Principles of HACCP are:
I

• Principle 1: Conduct hazard analysis
• Principle 2: Determine critical control points

• Principle 3: Establish critical limits
• Principle 4: Establish monitoring procedures
• Principle 5: Establish corrective action procedures

• Principle 6: Establish verification procedures
• Principle 7: Establish record-keeping and documentation procedures

14.4 THE HACCP SYSTEM AND HACCP PLANS

Within a particular food processing establishment, the scope of the HACCP system will
depend on the number of different food products or different categories of similar food products
that are produced. In the case where a single product is produced at a food establishment, the
HACCP system is comprised of a single HACCP plan for the product that is produced by a
specifiedprocess,alongwith the HACCPprerequisiteprogramsthat cover the entire establishment.
In food establishments that produce several prod- ucts, it should be determined whether similar
products can be grouped into a family of products that could be covered by a single HACCP plan.
In an establishment at which different products are produced using different raw materials and
ingredients, different processes and process parameters, and different processing equipment, it
is very likely that the HACCP program for the establishment will consist of several HACCP plans,
with an HACCP plan for each product or each family of products.

14.5 DEVELOPMENT AND IMPLEMENTATION OF AN HACCP PLAN

. The widespread racoqnitlon of HACCP is reflected not only in its science-based,
preventive approach, but also in the requirements and guide- lines for the development and
implementationof an HACCPplan.Amodel consistingof a sequence of twelve steps for developing
and implementing an HACCP plan for a particular food producthas been'adopted by the Codex
Alimentarius and is referred to as the Logic Sequence for the Application of HACCP.This set of
twelve steps includes five preparatory steps that provide guidance and which are also considered
necessary preliminary steps by the USNACMCF,followed by seven steps that address the seven
principles of HACCP.

The worldwide acceptance of the Codex Alimentarius model has resulted in a consistent
format for developing and implementing HACCP plans in food establishments around the world,
and has contributed to the recognition of HACCPsystems to address food safety issues in bilateral
and international trade.
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14.6 THE CODEX ALiMENTARIUS LOGIC SEQUENCE FOR THE
APPLICATION OF HACCP

The twelve steps in the CodexAlimentarius Logic Sequence for theAppli- cation of HACCPare as
follows:

• Step 1:Assemble an HACCP team.

• Step 2: Describe the food product that the HACCP plan will address.

• Step 3: Identify the intended use of the food product.
• Step 4: Construct a flow diagram of the process that is used to produce the food product.

• Step 5: Conduct an on-site verification of the process flow diagram.

• Step 6: Conduct a hazard analysis of (a) all raw materials and ingredients and (b) each step (in
the process flow diagram) used for preparation of the food product (HACCP Principle 1).

• Step 7: Determine which (a) raw materials and ingredients, and (b) process steps, will be
critical control points at which unacceptable hazards identified in Step 7, will be controlled (HACCP
Principle 2).

• Step 8: Establish critical limits or tolerances for each of the critical control points identified in
Step 7 (HACCP Principle 3).

• Step 9: Establish monitoring procedures for each of the critical control points identified in Step
7 (HACCP principle 4).

• Step 10:Establish corrective action procedures to be followed when monitoring of the critical
control points reveals that the established critical limits have been exceeded or have not been met
(HACCP Principle 5).

• Step 11:Establish verification procedures to confirm and provide confidence that (a) the critical
control points are being monitored effectively and are under control, and (b) the HACCP plan for
the product is operating effectively (HACCP Principle 6).

• Step 12: Establish record-keeping and documentation procedures for records and documents
that are required by the HACCP plan (HACCP Principle 7).

, Step 1 establishes the HACCP team that will perform Steps 2 to 12. Each of the twelve steps
of the CodexAlimentarius Logic Sequence is described in detail in the following sections; for each
step, the relationship to the requirements of the ISO 9001 :2000 Quality management system is
indicated.

14.6.1Step 1 - assemble an HACCP team
An HACCP team is a gi'OUpof a food company's employees who should be assembled

and given the responsibility by management to develop and implement an HACCP system for the
company's establishment at which the food product is produced. Essentially, the team carries out
Step 2 to Step 12 of the Codex Alimentarius Logic Sequence for the Application of HACCP.The
team, which commonly consists of four to eight people, should be composed of personnel who



can contribute knowledge in quality assurance, quality control, food microbiology, food processing,
GMPs, and equipment maintenance. Personnel who are responsible for ongoing activities in
inspec- tion, testing, production, cleaning, and sanitation can also be included in the HACCP
team. A member of the HACCP team should serve as the HACCP coordinator who acts as the
leader of the team and ensures that all the requirements for a recognized HACCP system are
covered. It is essential for the HACCP coordinator to have comprehensive training in the
development, implementation and maintenance of an HACCP system. The other members of the
team should also receive some level of training in the HACCP system. If the food company's
products are covered by an HACCP-based inspection program of a government regulatory agency,
then the HACCP team must be aware of the specific requirements of the regulatory agency's
program.

The company's senior management must demonstrate its commitment to the development,
implementation, and maintenance of the HACCP sys- tern. The HACCP team must receive support
from its management, which must provide the resources required. Management must ensure
that all mem- bers of the team obtain the required training and are available to work as part of the
HACCP team. In addition, the appropriate training should be provided to all employees whose
work will involve the use of the HACCP plans that are developed and implemented.

Relationship to ISO 9001: The following clauses of ISO 9001 :2000 can be related to Step 1 of
HACCP system development, implementation, and maintenance, 5 Management responsibility
(5.1. Management commitment, 5.2.2 Responsibility and authority), 6 Resource requirements
(6.1 Provision of resources, 6.2 Human resources) .

. 14.6.2 Step 2 - describe the food product which the HACCP plan will
address

The important characteristics relating to the safety of the product must be clearly described
by the HACCP team. This information will be used by the team in the identification and analysis of
all hazards (Step 6, HACCP Principle 1) associated with all aspects of preparation of the product.
The product characteristics that should be described include the following:

• The product name, including all alternate or common names for the product (or the name of a
family of similar products)

The composition of the product, or the physical or chemical proper- ties (e.g., pH, Aw,
preservatives, presence of allergenic ingredients) that must be controlled to ensure the safety of
the product
• The packaging of the product, including the package unit (e.g., can, bag, case), the packaging
material (e.g., foil, plastic, paper), and pack- aging conditions (e.g., modified atmosphere
packaging) .
• The shelf-life of the product and any required storage temperature (e.g., refrigerated,
frozen) and humidity conditions
• The labeling instructions to customer or consumer for handling, storage (e.g.,
refrigerated, frozen) and use (e.g., cooking time and temperature) of the product

• Any special conditions for distribution of the product (e.g., refriger- ation or freezing during
shipping)
• The actual use of the product (e.g., ready-to-eat, heat before consumption, industrial use
with further processing)
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• The sale of the product (e.g., retail to consumers, to institutions, to industrial customers).

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be related to
Step 2 of the HACCP plan development and implementation: 7 Product realization (7.2.1
Determination of requirements related to the product, 7.2.2 Review of requirements related to
the product).

14.6.3 Step 3 - identify the intended use of the product

The normal or common use of the product must be known in order for the hazard analysis
to be done (Step 6; HACCP Principle 1). Therefore, this step should establish where and by
whom the product will be used (e.g., food service or institutional use, industrial use, or household
use by the general consumer). Certain segments of the population (e.g., elderly persons, preg­
nant women, infants, individuals whose immune system is compromised) are at higher risk to
certain biological hazards and chemical hazards; there- fore the use of the product by these
groups need to be determined. Some of the information required in Step 3 can be obtained at
Step 2 and it is possible for these two steps to be combined.

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be related to
Step 3 of the HACCP plan development and implementation: 7 Product realization (7.2.1
Identification of customer requirements).

14.6.4 Step 4 - construct a process flow diagram for the product

The HACCP team, with assistance from personnel who are familiar with the process,
should construct a process flow diagram that shows a simple but logical step-by-step outline of
the process from which the product will be obtained. The process flow diagram should identify all
key steps from receiv- ing of raw materials and ingredients for preparing of the product; all han­
dling, sorting, preparation and storage of rawmaterials and ingredients; all processing treatments
including steps at which there are filters, screens, magnets, and metal detectors; all packaging,
labeling, and storage steps through to shipping of the product from the establishment. Any rework
material to be used in the product should also be identified in the flow diagram. The process flow
diagram is extremely useful for conducting the hazard analysis and for the critical control point
determination (Steps 6 and 7, HACCP Principles 1 and 2). Figure 14.1 shows a simple, generic
process flow diagram for packaged food product.
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Receiving of raw material, ingredients, packaging materials

Storage of raw materials, ingredients, packaging materials

Preparation of raw materials and ingredients (one or more steps)

Processing of raw materials and ingredients into products (one or more steps)

Packagingof finished product

Labeling of packagedfinished product

Storageof finished product

Shipping and distribution of finished product

Figure 14.1 A generic process flow diagram for a packaged food product.

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be related to
Step 4 of the HACCP plan development and implementation: 7 Product realization (7.1
Planning of realization process, 7.5 Production and service provision).

14.6.5 Step 5 - verification of the process flow diagram

The HACCP team, with assistance from personnel who actually operate the process,
shouldverify the process flow diagram prepared in Step4, to estab-lish that the diagramaccurately
represents the actual activities and opera- tions used to prepare the product. This is done by
observing each step of the process, from receivingof rawmaterials to shipping of finished product,
as each activity and operation identified on the process flow diagram actually takes place. Based
on the results of this observation, the process flow diagram should be modified as required.
Alternatively, if a necessary step for prep- aration of the product is not in place, this step should
be introduced into the process. The accuracy of the process flow diagram in representing the
actual processrequiredfor the preparationof the productis essentialfor the successfuldevelopment
of the HACCP plan.
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Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be related to Step 5
of the HACCP plan development and implementation: 7 Product reallzatlon (7.1 Planning of
product realization, 7.5. Production and service provision).

14.7 SUMMARY
HACCP is a systematic preventative system that uses common sense application of scientific

principles. The most important aspect of HACCP is that it is a preventative system rather than an
inspection system of controlling food safety hazards. Prevention of hazards cannot be
accomplished by end product inspection, so controlling the production process with HACCPoffers
the best approach. The application of HACCP is systematic because structured hazard analysis
and implementation are provided. The process is common sense in that each processor
understands their operation and is best able to assess controlling the process. HACCP is also
science..based and so the controls that are placed in the process should be based on scientific
information.

The H~CCP system has two major components. The HA of HACCP represents the logiCin
the hazardanalysiswhich identifies thewhere and howof hazards. The CCPof HACCPrepresents
the critical control points that provide the control of the process and the proof of the control. The
end objective of HACCP is to make the product as safe as possible and to be able to prove that the
product was processed as safe as possible. This does not mean that HACCP provides 100%
assurance of food safety to consumers, but does mean that a meat processing company is doing
the best job possible for safe food production.

~
The assurance of safety comes from the process of identifying the hazards, establishing

controls for the identified hazards,monitoringthe controls and periodically verifying that the system
works.

14.8 SELF ASSESSMENT QUESTIONS

1.Write the construct a process flow diagram for the product?
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LESSON -15

~ HACCP PRINCIPLES
15.0 OBJECTIVE

After reading this lesson, you should be able to

• To create awareness in HACCP priciple 1 - 4

STRUCTURE

15.1Introduction .

15.2 Step 6 - conduct a hazard analysis (HACCP Principle 1)•
15.2.1 Hazard identification

15.2.2 Hazard evaluation

15.2.3 Identification of control measures

15.3 Step 7 - determine the critical control points (HACCP
Principle 2)

15.4 Step 8 - establish critical limits for each CCP (HACCP
Principle 3)

15.5 Step 9 - establish monitoring procedures for each CCP
(HACCP Principle 4)

15.6 Summary

15.7 Self Assessment Questions

15.8 References

15.1 INTRODUCTION

HACCP was initially set on three principles, now shown as principles one, two, and
four in the section below. Pillsbury quickly adopted two more principles, numbers three and
five, to its own company in 1975. It was further supported by the NationalAcademy of Sciences
(NAS) that governmental inspections by the FDAgo from reviewing plant records to compliance
with its HACCPsystem. A second proposal by the NAS led to the development of the National
Advisory Committee on Microbiological Criteria for Foods (NACMCF) in 1987. NACMCF was
initially responsible for defining HACCP's systems and guidelines for its application and were
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coordinated with the Codex Committee for Food Hygiene, that led to reports starting in 1992
and further harmonization in 1997. By 1997, the seven HACCP principles listed below became
the standard. A year earlier, the American Society for Quality offered their first certifications for
HACCP Auditors. (First known as Certified Quality Auditor-HACCP, they were changed to
Certified HACCPAuditor (CHA-)in 2004.

15.2 STEP 6 - CONDUCT A HAZARD ANALYSIS (HACCP PRINCIPLE
1)

After Steps 1 to 5 have been completed, the HACCP team can then proceed to develop
the HACCP plan for the product. HACCP Principle 1 hazard analysis must be performed at this
stage. The hazard analysis can be an extensive exercise for the HACCP team, since it addresses
the three catego- ries of hazards - biological, chemical, and physical, The hazard analysis should
be carried out in two stages; the first stage is hazard identification, which is followed by hazard
evaluation. In addition, the control measures for the hazards that need to be addressed in the
HACCP plan should be identified at the completion of the hazard analysis. Table 15.1 gives
examples of biological, chemical and physical hazards that have been identified in some common
processed foods. This is not a complete list of all the potential hazards in processed foods.

15.2.1 Hazard identification

The first stage of hazard analysis is the identification of known potential hazards that are
likely to be associated with the product; this covers the ingredients, raw materials, and contact
packagingmaterials used in preparation of the product; every aspect of each step of the process;
and the environment used for the preparation of the product. If all the potential hazards are.not
identified, the HACCP plan that is developed might be inadequate to address the safety of the
product.

Table 15.1 Examples of Some Biological, Chemical, and Physical Hazards in Foods

Biological hazards: .
PathogeniC microorganisms, e.g.,

Clostridium botulinum Salmonella spp.
PathogeniCEscherichia coli Listeria monocytogenes
Staphylococcus aureus Clostridium perfringens
- Viruses - Parasites

- Antibiotics
- Hormones
- Drugs
- Agricultural residues
- Industrial pollutants

Chemical hazards:
- Cleaning and sanitizing chemicals
- Regulated food additives
-Allergens
- Toxicants

-Glass
-Wood

Physical hazards:
- Stones
- Bones

,.,
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- Hard plastic
- Metal

-Filth
- Personal articles

The NACMCF has compiled a list of examples of issues that should be considered during a
hazard identification exercise:

• The nature of the product and the product characteristics that have been established during the
completion of Step 2
• The safety record of the product and the known hazards associated with the product
• The normal microbial content of the product and changes in the microbiological population
during storage and handling of the product
• The hazards that are likely to be present in the product if product characteristics such as pH,
composition, water activity, and preservatives are not controlled
• The various raw materials, ingredients, and packaging materials used to prepare the product
• The activities, operations, and personnel involved at each of the steps listed in the process flow
diagram (Step4), including the equipment that is used and the prevailing environmental conditions
at the time the product is produced and stored
• The intended use of the product by customers, consumers, or particular segments of the
population (Step 3)

Duringthe hazard identification exercise, the HACCPteam should consult appropriate sources
of information to determine the known product hazards for which the HACCP plan is developed,
aswell as knownhazardsassociatedwith the various rawmaterials, ingredients,and the processing
operations used for the product.A useful database (ReferenceDatabase for Hazard Identification)
has been developed by Agriculture and Agri-Foods Can ada (1995). In addition to reference
information, valuable information on potential hazards can be obtained by closely observing the
process as it is operating. In order for the hazard identification to be successful, it is essential that
the HACCPteam acquire detailed knowledge of potential hazards asso- ciated with every aspect
of each step of the process that preduces the product for which the HACCP plan is developed.

15.2.2 Hazard evaluation

The second stage of the hazard analysis is the evaluation to determine which of the
hazards that have been identified in the first stage of the hazard analysis are significant, and
therefore need be addressed in the HACCP plan for the product. The identified hazards must be
considered for their likely occurrence, and the severity of the risk that they present if they are not
con- trolled. In assessing the likely occurrence of a hazard, the HACCP team needs to examine
published information and data, and previous experiences on occurrence of the hazard in the
product. In assessing the severity of the risk presented by a hazard, the HACCP team must
address the severity of health consequences to consumers of the product, if the identified hazard
is not controlled. In carrying out this stage of the hazard analysis, the HACCP team should take
the following into account:

• The methods and procedures of preparation, handling, storage, and distribution of the product.
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• The effects of both short-term and long-term exposure of the product containing the hazard to
the health of consumers.

• The people, including any particular groups (e.g., infants, pregnant women, the elderly) who are
likely to consumethe product and the effect the hazardcould have on the health of these individuals
• Information and data from previous reported incidents involving the occurrence of the hazard in
the product, including the impact of the hazard on the health of consumers.

15.2.3 Identification of control measures

As part of the hazard analysis the HACCPteam mustdetermine whether control measures
for the hazards that need to be addressed in the HACCP plan are present in the process. If
control measures for the hazard do not exist in the process, modification of the process may be
required in order to institute a control measure, or some alternate measure should be used to
address the hazard. Table 15.2 provides some examples of control measures for biological,
chemical and physical hazards.

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be related to Step
6 (HACCP Principle 1) of the HACCP plan development and implementation: 5 Management
responsibility (5.2 Customer focus, 5.4 Planning), 7 Product realization.

15.3 STEP 7 - DETERMINE THE CRITICAL CONTROL POINTS
(HACCP PRINCIPLE 2)

With the information obtained from the hazard analysis step, the HACCP team must then
determine the points at which there will be control of the hazards that present unacceptable risks;
this will establish the CCPs of the HACCP plan. A useful tool for the determination of whether a
raw material or process step is a CCP, is the CCP decision tree. Examples of CCP decision trees
have been proposed by CodexAlimentarius and by the NACMCF.The CCP decision trees consist
of a set of either three or four questions, which are asked in a particular sequence for each
identified hazard so that the point of control of that hazard within the HACCP plan can be
determined. Tables 15.3a and 15.3b summarize the questions that are asked in the decision
trees proposed by Codex Alimentarius Commission and the NACMCF, respectively. When the
Codex Alimentarius decision tree is used for determining whether a raw material or ingredient is
a CCP,Question 2 does not apply.

Table 15.2 Some Examples of Control Measures for Biological, Chemical, and Physical
Hazards

Control measures for biological hazards:
- thermal processing to eliminate pathogens
- frozen storage to prevent pathogens
- use of preservatives to prevent pathogens- .

- testing for the presence of pathogens

Control measures for chemical hazards:
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- formulation control of regulated food additives
- testing for the presence of antibiotics
- testing for the presence of pesticide residues

Control measures for physical hazards:
- fiftering or screening to remove foreign objects
- detection and removal of metal contaminants

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be related to Step
6 of the HACCP plan development and implementation: 7 Product realization (7.1 Planning of
product realization).

At the completion of Step 7, the HACCP team should be in a position to determine at
which points in the process, the identified biological, chemical and physical hazards associated c

with the product will be controlled so that the hazard will be eliminated, prev.ented,or reduced to
an acceptable level. It is possible that more than one step could be a critical control point (CCP)
for the same hazard (e.g., pasteurization and refrigerated storage can be CCPs for the same
microbiological hazard); on the other hand, a single CCP could control more than one hazard
(e.g., a screening step in a process can be a CCP for various physical.hazards).

Relationship to ISO 9000: The following categories ~f the ISO 9001:2000 can be related to
Step 7 of the HACCP plan development and implementation: 5 Management responsibility (5.4.2
Quality planning), 7 Product realization.

15.4 STEP 8 - 'ESTABLISH CRITICAL LIMITS FOR EACH CCP
(HACCP PRINCIPLE 3)

Foreachof the CCPs that have beendetermined in Step7, the HACCP teammustestablish
critical limitswhich will serve,as the criteria for accepting or rejecting a raw material or ingredient
that is a CCP, or a semi-finished or finished product that is obtained at a process step that is a
CCP.A critical limit is commonly a maximum value of a parameter that must not be exceeded or
a minimum value of a parameter that must be reached at a CCP.At a CCP, the critical limits must
be respected for the hazard to be prevented, eliminated or reduced to an acceptable level, and
therefore for the product obtained at the CCP to be acceptable. If the critical limits at a CCP are
not respected, the product obtained at the CCP will not be acceptable.

Table 15.3a Codex Alimentarius Critical Control Point Decision Tree

Question 1: Do preventive control measures exist?

(a) If the answer is Yes, go to Question 2. .
(b) If the answer is No, is control at this step necessary for the safety of theproduct?
(i) if the answer is No, this step is not a CCP; proceed to the next identified hazard in the process
(ii) If the answer is Yes, modify the steps in the process or the product, and return to start of
Question 1.
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Question 2: Is this step specifically designed to eliminate or reduce the likely
occurrence of the hazard to an acceptable level?

(a) If the answer is Yes, this step is a CCP (b) If the answer is
No, go to Question 3.

Question 3: Could contamination with the identified hazard(s) at this step, occur in
excess of acceptable level(s) or could these hazards increase to unacceptable
level(s)?

(a) If the answer is Yes, go to Question 4

(b) If the answer is No, this step is not a CCP; proceed to the next identified hazard in the
process.

Question 4: Will a subsequent step eliminate the identified hazard(s) or reduce the
likely occurrence to acceptable level(s)?

(a) If the answer is Yes, this step is not a CCP; proceed to the next identified hazard in the
process

(b) If the answer is No, this step is a CCP

Source: Codex Alimentarius (1997); with permission.

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be related to Step
8 (HACCP Principle 3) of the HACCP plan development and implementation: 5 Management
responsibility (5.4.2 Quality planning), 7 Product realization.

15.5 STEP 9 - ESTABLISH MONITORING PRO.CEDURES FOR
EACH CCP (HACCP PRINCIPLE 4)

For each of the CCPs that have been determined, the HACCP team must establish the
monitoring procedures which will be used to monitor or mea- sure the parameters at the CCP to
determine whether the critical limits are being respected. Monitoring can also reveal whether a
trend toward loss of control at the CCP is developing so that appropriate action can be taken to
prevent loss of control before it actually occurs.

It is essential that the monitoring procedures be reliable; if the monitor- ing procedure
involves a measurement, the reliability of the method used should be known. Visual inspection
and physical and chemical measure- ments are frequently used as monitoring procedures. In
some situations microbiological analysis may be required; however, this shoutd only be the case
if no other appropriate monitoring procedure is available.

Table 15.3b NACMCFCritical Control Point Decision Tree
Question 1: Does this step involve a hazard of sufficient likelihood of
occurrence and severity to warrant its control?
(a) If the answer is Yes, go to Question 2

(b) If the answer is No, this step is not a CCP; proceed to the next step of the process.
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Question 2: Does a control measure for the hazard exist at this step?

(a) If the answer is Yes, go to Question 3
(b) If the answer is No, is control at this step necessary for the safety of the product?
(i) If the answer is Yes, modify the step, the process or product, and return to start of Question 2

(ii) If the answer is No, this step is not a COP; proceed to the next step of the process.

Question 3: Is control at this step necessary to prevent, eliminate or reduce the
risk of the hazard to consumers?

(a) If the answer is Yes, this step is a CCP; proceed to the next step in the process.

(b) If the answer is No, this step is not a CCP; proceed to the next step in the process.

Source: NACMCF (1997); with permission.

The monitoring procedures must address the following points:

• The reliability of the method; in some situations Official Methods or Reference Methods may be
required (e.g.; when some chemical or microbiological methods are used)

• The sampling and sample handling techniques, if applicable
• Whether the method is appropriate for monitoring, in some situations continuous
monitoring may be required
• The frequency at which the monitoring is done, if the monitoring is not continuous

• The skill and training of personnel responsible for the monitoring activities
• The equipment used in the monitoring procedure; any equipment used for monitoring must
be maintained and calibrated, if required (this is also covered in the HACCP prerequisite
programs)

The monitoring procedures should be adequately documented to ensure that these pointsare
addressed. Inaddition, a recordmust be generatedwhenever a monitoring procedure is performed;
this record shows that the monitoring was done as required, the person who performed the
monitoring, and the actual results of the monitoring. The monitoring record is an essential part of
an operating HACCP plan for a product since it is the evidence for whether or not the critical limits
were respected. Table 15.4 gives examples of monitoring procedures for some CCPs.

Relationship to ISO 9000: The following clauses of ISO 9001:2000 can be related to Step
9 (HACCPPrinciple 5) of the HACCP plan development and implementation: 7 Product realization
(7.1 Planning for product realization, 7.4.3. Verification of purchased product, 7.5.1 Control of
production and service provislon, 7.6 Control of monitoring and measuring devices), 8
Measurement, analysis and improvement (8.1 General, 8.2.3 Monitoring and measurement of
processes, 8.2.4 Monitoring and measurement of product).
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Table 15.4 Examples of Monitoring Procedures for Some CCPs

CCPs for biological hazards
Pasteurization
Acidification

CCPs for chemical hazards

Receiving of raw materials
Labeling

CCPs for physical hazards
Filtering

Metal detection

Monitoring procedures

Monitoring of temperature and time
Measurement of pH
Monitoring procedures

Examination of certificate of analysis
Inspection of labeled products
Monitoring procedures
Inspection of filter

Monitoring of product by metal detector

15. 6 SUMMARY

Since the 1960's, fooci safety professionals have recognized the importance of HACCP
principles for controlling risk factors that directly contribute to foodborne iIInes&.The principles of
HACCPembody the concept of active managerial control by encouraging participation in a system
that ensures foodborne illness risk factors are controlled.

HACCP is not a stand-alone program, but is built upon a foundation of operational practices
called prerequisite programs. The success of a HACCP program (or plan) is dependent upon
both facilities and people. The facilities and equipment should bedesigned to facilitate safe food
preparation and handling practices by employees. Furthermore, FDArecommends that managers
and employees be properly motivated and trained if a HACCP.program is to successfully reduce
the occurrenceof foodborne illness risk factors. Instillingfoodworker and managementcommitment
and dealing with problems like high employee turnover and communication barriers should be
considered when designing a food safety management system based on HACCP principles.

15.7 SELF ASSESSMENT QUESTIONS

1. Describe about HACCP principle 2 and 4?
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