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Abstract

Assessment of Hazard Analysis and Critical Control Points Principles in Primary School

Feeding Schemes in the Western Region of Gauteng

Objective The objective of this study is to investigate the need for standard hygiene and safety
practices for the National School Nutrition Program (NSNP). Food safety procedures and practices
can be implemented as part of the Hazard Analysis of Critical Control Points (HACCP) program.
Background The National School Nutrition Program (NSNP) forms part of the Integrated Nutrition
Program (INP) of South Africa and was implemented as a poverty alleviation strategy introduced in
1994 by government as part of the newly founded democratic Republic of South Africa. The NSNP is
' implemented in primary schools.

Design A questionnaire was designed to investigate the hygiene and safety practices in
primary schools in the Western Region of Gauteng. Both rural and urban schools using the NSNP
were targeted.

Research Project The NSNP staff from 26 primary schools completed the research questionnaire
focused on hygiene and safety practices.

Results Data collected indicated the need to implement a very basic HACCP program that
includes identifying the HACCP team, training for food handlers, standardized equipment and the
implementation of hygiene and safety procedures.

Conclusion  To implement HACCP in the NSNP, the role players from the managerial structures
and food handlers at schools, the training needs of the target group and the equipment needed to
comply with HACCP procedures, should to be identified. Documentation must be in place for

monitoring, evaluation and verification procedures to implement the HACCP program.

Keywords: HACCP, food safety, hygiene, food service units, food borne illness
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Opsomming

Ontleding van die Gevaar Analise van Kritieke Kontrole Punte (GAKKP) in die Nasionale

Skoolvoedingsprogram in die Westelike Streek van Gauteng

Doel Die doel van die studie is om die standaard van higiéne en veiligheidspraktyke in die
Nasionale Skoolvoedingsprogram te bepaal. Voedselveiligheidsprosedures en -praktyke kan
geimplementeer word as deel van die GAKKP-sisteem.

Agtergrond Die Nasionale Skoolvoedingsprogram vorm deel van die Geintergreerde
Voedingsprogram van Suid Afrika en is geimplementeer as deel van ‘n armoede verligtingsprojek in
1994 wat deel vorm van die nuwe demokratiese Republiek van Suid Afrika. Die Nasionale
Skoolvoedingsprogram is in primére skole geimplimenteer.

Ontwerp ‘n Vraelys is ontwerp wat primére skole in die Westelike Streek van Gauteng geteiken
het. Beide stedelike en landelike skole is ingesluit.

Navorsingsprojek  Personeel wat vir die Nasionale Skoolvoedingsprogram werk in 26 laerskole is
geidentifiseer om ‘n vraelys in te vul wat op higi&ne en veiligheidsaspekte gefokus het.

Resultate Die verwerkte data dui op die behoefte aan die implementering van ‘n basiese GAKKP
- program wat fokus op die identifisering van ‘n GAXKXKP span, opleiding vir die voedselhanteerders,
gestandaardiseerde toerusting en die toepassing van standaard veiligheids- en higiene praktyke.
Samevatting Om GAKKP in die Nasionale Skoolvoedingsprogram te implimenteer moet rolspelers
van die bestuurstrukture en voedselhanteerders by skole, opleidingsbehoeftes van die teikengroep en
gestandaardiseerde toerusting geidentifiseer word, om by die GAKKP program in te skakel. Relevante

dokumentasie oor monitering, evaluasie en verifikasie moet in plek wees om die GAKKP te

implementeer.
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CHAPTER1 PREFACE

1.1  Problem Statement

Serving safe food is a cfitical responsibility for a school foodservice and a key aspect of a healthy
school environment. The purpose of a school food safety program is to ensure the serving of safe food
to children by controlling hazards that may occur along the flow of food from delivery to serving the
food (USDA, 2005:7). Research on household food security has shown that South African children
are, in general, prone to several micro nutrient deficiencies against a background of low income,
unemployment and poverty. Nutrition education plays an important role in improving food and
riutrition security. Sufficient food is needed to address both the quality and quantity of food needed to
maintain good health (Maunder & Labadarios, 1999:2). The National School Nutrition Program
(NSNP) implemented in South Africa emphasizes the provision of nutritious supplementary meals to
learners to alleviate temporary hunger, improvement of learners’ active learning capacity and,

therefore, increasing school achievement, attendance and punctuality (GDoE, 2003:2).

In a study by Du Toit & Venter (2005:85) in South Africa on preparation of food for female students
in hostels, the catering company staff prepared food under supervision and in accordance with food-
bome disease prevention guidelines. When the female students prepared food in self-catering
residences, only some bacterial food-bome prevention guidelines were followed and personal and
general hygiene practices were neglected. Education is needed to prevent food-bome disease to
improve standards in all areas of food preparation and service, more so in primary schools. The
Hazard Analysis and Critical Control Points (HACCP) program is a scientific and systematic approach
to identify hazards and control measures to ensure the safety of food. HACCP can be applied
throughout the chain from primary production to consumption because the program focused on safety

and hygiene practices throughout an organisation and not only on end product testing (WHO,

1999:21).

1.2 Aims and Objectives

1.2.1 Primary Objectives:

The objective of this study was to analyze the hygiene and safety practices of the NSNP staff as well
as assessing the conditions at the premises used for preparation of the food. The following aspects
were considered:

¢ The type of food served at schools;
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¢ The suitability of facilities used in the process;

e The knowledge of the food handlers in the NSNP at various primary schools in the Western
Region of Gauteng in order to identify safety risks; and

e To give guidelines for implementing safety and hygiene practices for the NSNP in the Western
Region of Gauteng.

1.2.2 Secondary Objectives:
The research focused on interviews combined with the completion of a questionnaire with the NSNP

staff of the various schools. The activities for the research project included the following:

s Develop a questionnaire to collect information on the types of food served;
+ The suitability of the facilities at the school; and
¢ To determine the knowledge of the food handlers from the participating primary schools

1.3  Structure of the mini-dissertation

The article format was used for the dissertation and the outline of the text is as follows:

Chapter One will explain the orientation of the study, which includes an introduction, problem

statement, purpose of the study, research objectives, the scope of the study and the research design.

Chapter Two contains a detailed literature review. The literature review will identify the components

of a school feeding scheme as well as the food safety risks and implementation of HACCP.

Chapter Three The mini-dissertation will be done in article format, which will include research design
and methodology. It will include the collation and analysis of the results of the research findings and
questionnaire. The data collected from the questionnaire will identify the type of food served at the
different primary schools, food preparation techniques, facilities and equipment used to prepare food,
hygiene practices during food preparation, safety measures for food and equipment during the
preparation process and knowledge of staff about safety and hygiene practices to identify training
needs of staff. A summary of the research findings and literature review will be included.

Recommendations will be made on the research findings and final conclusions will be drawn. The
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article will be written according to the specifications of the South African Journal of Clinical
Nutrition.

1.4 Aunthor’s contributions

The study reported in the dissertation was planned by a team of researchers. The role of the
researchers is given in the table hereunder. Also included in this section is a statement from the
co-authors confirming their individual roles in the study and giving their permission that the
article may be part of this dissertation.

Name Role in the study .
Ms C Miller (BS¢ Nutifion) Responsible for  Iiterature _searches, |
stafistical analysis and writing up of the
o | data. First author of the paper. A
Dr SM Hanekom (PhD Nattition) Supervisor of MSC dissertation. Involved

_ , in statistical analysis and writing of paper.
Prof W 01dewagé-"1‘heron (PhD) | Co*supervisor. Critically revised paper.

1 declare that I have approved the above mientioned article, that my role in the study, as indicated
above, is representaﬁve of my acmal contribution and that 1 hereby give my consent that it may be
_pubhshed aSpaJt’ofiheM% Dlssertahon of Ms. C Mafler. EA :1'.5'--';_ R e
' C%fy{(?‘ R . G
. - ’J.- .

Dr'SM Haniekoni : : PEof W OIdewage»Thewn

4{(?
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CHAPTER 2 HACCP AND SCHOOL FEEDING

2.1 Introduction

The Gauteng Provincial Government states that South African children are our country’s most
precious resource and the foundation of building a caring and prosperous nation (GPG, 2005:1). The
Program Bana Pele (Children First) was introduced to focus on children and their basic rights, for
example the right to education, recreational facilities, adequate nutrition, proper shelter, peace, good
health, the right to protection from poverty, disease, abuse, exploitation, suffering, neglect, violence
and hatred (GPG, 2005:1). The NSNP focus on improvement of health through supplementation of
diets of learners through meals served in schools (DoH, 1994:4).

In developing countries where the food staples namely maize and groundnuts, can be susceptible to
contamination by mycotoxins that can influence morbidity, strict safety control is necessary
(UNFAO, 2001:10). Both maize and peanut butter form the basis of the NSNP menu (DoH, 1994:4).
A Hazard Analysis and Critical Control Points (HACCP) program focuses on safety and hygiene,
identifying all significant hazards in raw materials and put control measures in place during
production, distribution and preparation (UNFAO, 2001:10). The HACCP program ensures a safe
product at the moment of consumption (Van Schothorst, 2005:813).

2.2  Barriers to optimal nutrition

Household food security is defined as access by all households at all times to adequate safe and
nutritious food for a healthy life (Bonti-Ankomah, 2001:1). Socio economic conditions play an
important role in food security or insecurity. Children in South Affrica are faced with challenges of
poor nutrition and food insecurity that may influence their physical and cognitive development
negatively (Bonti-Ankomah, 2001:2). In the following paragraphs, the barriers will be discussed in

more detail.

2:2.1 Poverty in South Africa

According to Labadarios et al. (2001: 70) a large part of South Africa’s population still lives under
adverse socioeconomic conditions with unemployment and inadequate income being very prevalent.
Indications were that only one out of five mothers in a household was a wage eamer and more than
50% of mothers were unemployed. According to the Income and Expenditure Survey of South Africa
during 1995, 43% of households experienced poverty. High poverty rates were found with decreased
income, increased household size, among households headed by females and in households in rural

areas (Rose & Charlton, 2001:386).
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2.2.2 Stunting

At the national level stunting (short for age) remains by far the most common nutritional disorder
affecting nearly one out of five children. The disorder is by far more prevalent in rural areas. One in
ten of all children in South Africa aged 1 — 9 years were found to be underweight (Labadarios ef al.,
2001:70). The integrated nutrition approach of supplementing learners’ diets at school addreés disease
specific nutrition support, growth monitoring and contributes to household food security (Witten ef al.,

2002:5).

2.2.3 Deficiencies

Poor nutrition is a major problem in the rural areas of South Africa Where large numbers of people are
unemployed, the children are malnourished and therefore vulnerable to disease (ANON., 1995:7).
Micro nutrient deficiencies in iromn, iodine and vitamin A are a public health problem in developing
countries worldwide. These deficiencies can have adverse effects on the mental development and
learning abilities of school children (Popkin, 1996:11). Lack of vitamin A was reported to impair the
immune system, while iodine reduces mental capacity and iron leads to fatigue and dizziness
(Labadarios et al, 2001:72; Popkin, 1996:11; Witten ef al., 2002:3). Resources like clinics, food

delivery, créches, water supply and roads are fundamental in fighting under-nutrition (Fincham &

Ross, 1995:5).

2.3 The Integrated Nutrition Program and National School Nutrition

Program

The Integrated Nutrition Program (INP) was formulated to address current nutrition problems in the
country. The INP aims at implementing programs that are integrated, sustainable, people and
community driven and are targeted at the most vulnerable groups in South Africa (Department of
Education, 2004:1). The mission of the INP is to improve the nutritional status of all South Africans
through the implementation of integrated nufrition activities. The National School Nutrition Program
(NSNP) forms part of the INP of South Africa and was implemented as a poverty alleviation strategy
introduced in 1994 by government as part of the Reconstruction and Development Program of the
newly founded democratic Republic of South Africa (Hall & Monson, 2006:49). The program targets
schools from farm, rural and informal settlement areas where 100% of learners benefit. In urban

areas, only 75% of learners were going to benefit (GDoE, 2003:2).
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The implementation of the INP needs to be done in a manner to ensure that no risks are taken with
possible food poisoning incidences. Special care must be taken, when an operation caters for
populations considered at risk, for example - the elderly, infants and children or patients who may be

immune system—compromised (Hall & Monson, 2006: 45; Witten ef al, 2002:5).

Focus areas of the INP are:
= Disease specific nutrition support;
= Growth monitoring and promotion;
*  Nutrition education, promotion and advocacy;
*  Micronutrient malnutrition control;
* Food service management;
*  Promotion and support of breast feeding;
* Contribution to household food security; and

»  Children and women vulnerable groups (Witten ef al., 2002:5).

The NSNP formally known as the Primary School Feeding Scheme of The Department of Education
focused on: '

e Provision of nutritious supplementary meals to learners to alleviate temporary hunger;

e Improvement of leamers’ active learning capacity and, therefore, increasing school

achievement, attendance and punctuality (GDoE, 2003:2);

e Enhancing the implementation of school gardens;

e Enhancing programs for orphans and vulnerable children (Department of Education, 2004:4),

e Improvement of health through micro-nutrient supplementation; and

e Improvement of health through providing education on health and nutrition (DoH, 1994:4).

In a study at Insingizi Primary School (ANON., 1995:8) in a poverty stricken area of the South Coast
in South Africa, results showed that the food provided by NSNP was the only meal that the learners
received during the day. Teachers noticed a marked increase in school attendance since the NSNP
program began. Learners used to fall asleep in the classroom and could not concentrate in class
because they were so hungry. Promoting health care is important in NSNP. A study by Wentzel-
Viljoen (2003:351) in the North-West Province showed that learners benefit from school feeding as it
encourages school attendance and increases potential for learning. Other indicators that improved due

to school feeding were punctuality, discipline, average scores, alertness, physical well-being and

behaviour.
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2.4  Food safety and hygiene programs in the NSNP

A food safety program for hospitals or nursing homes and people at risk will have more critical
control points (CCPs) than one implemented at a fine dining or fast food restaurant. Procedures for
maintaining food safety and food quality must be taught and managed so that they are mutually
supported. The international principles for Hazard Analysis and Critical Control Points (HACCP)

consist of all the procedures a company needs to learn to provide safe food (Hall & Monson, 2006:49).

The importance of supplying safe food to school children and a safe working environment for

employees must be monitored by means of tested procedures. A more detailed discussion will follow.

2.4.1 Food Handlers

The food handlers in the NSNP are people who in the course of their normal routine work come into
contact with uncovered food not intended for their personal use. A food ‘handler is therefore any
person involved in the processing, production, manufacturing, packaging, preparation, sale or serving
of any foodstuff, including water and beverages (DoH, 2000:1). Food handlers suffering from upper
respiratory tract infections can easily contaminate their hands with micro-organisms by coughing,

sneezing, and touching their nose or mouth (Aycicek et al., 2004:259).

A proposed strategy for health surveillance of food handlers include:
»  Management commitment;
= Education and training;
»  Health interviews;
» Reporting illness to management;
=  Applying basic food handling practices;
= Applying basic personal hygiene practices (DoH, 2000:3).

The main emphasis for food handler surveillance should fall on personal hygiene, clean protective
clothing, effective supervision of the health of employees and appropriate action timely taken when

indicated, and maintaining hygienic food handling practices (DoH, 2000:10).

2.4.2 Duties of employers to ensure safety
According to the South African Occupational Health and Safety Act (1993) the general duties of

employers to their employees are:

e Every employer shall provide and maintain, a working environment that is safe and without

risk to the health of his employees;
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* Make arrangements for ensuring, as far as is reasonably practicable, the safety and absence of
risks to health in connection with the production, processing, use, handling, storage or
transport of articles or substances; and 7

» Provide such information, instructions, training and supervision as may be necessary to ensure,

as far as is reasonably practicable, the health and safety at work of employees.

The international principles for HACCP consist of all the procedures a company needs to provide safe
food. Basic training for food handlers should cover basic food handling procedures. Proper training

of staff implementing the HACCP program will be needed to ensure success (Norton, 2002a:52).

2.5 "Cpncerns relating to the impact of implementation of school feeding

programs on children’s health

The NSNP provides only a small amount of food once a day to primary school learners, that assists to
relieve child hunger (Hall & Monson, 2006:48). The energy content of the approved NSNP menus
ranged between 17,6% to 27,4% of the RDA for children 7-10 years of age. The quantities of food
served to learners in the North West province were less than indicated on the approved menus due to
poor or no portion control at the schools (Wentzel-Viljoen, 2003:345). Issues of concern related to the

managing of the NSNP that may have an impact on the children’s health are discussed below.

2.5.1 Pupils targeted by the NSNP

Only primary school learners (grade R to 7) participate in the NSNP and they have to cope without a
schoo] feeding program when entering grade 8, the beginning of the secondary school phase (ANON.,
1998:29). The National Guidelines from Department of Education states that the NSNP will apply to
any public school with a registered site, which also includes Grade R classes (Department of

Education, 2004:3).

2.5.2 Insufficient menus

Most provinces preferred to choose “cold” menus that do not require cooking facilities. Equipment
and the facilities available at the school determine the menu choice (Department of Education,
2004:25). This menu consists of brown bread with margarine, beanut butter and jam, served with a
powdered milkshake supplement enriched with micro-nutrients or a powdered vitamin C enriched cold
drink (Hall & Monson, 2006: 48). Wentzel-Viljoen (2003:187) found that the menu provided on
average 20% of the RDA for energy for. 7-10 year olds and did not meet the national or the North
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West Province guideline of 25% for 7-10 year old children. Therefore, these menus are seen as

insufficient.

2.5.3 Insufficient storage
“To cook for large groups of people, secure, spacious, and pest free storage areas are needed. This is
not the case in many schools as the staff kitchen is mostly used as the basis for food storage and

preparation for the NSNP (Paton, 1998:29).

2.5.4 Theft

It may seem that food allocated for school going children disappears from school storage facilities and
parents are concerned that the food is stolen. Hall & Monson (2006:48) raised concerns that food
handlers and other staff members in rural schools in South Africa take the food meant for the learners,

for their own use.

2.5.5 Accounting to parents

A limitation of the school feeding program is the Jack of a system of accountability to the parent body.
Many caregivers do not know whether their children receives food regularly. Food handlers say. that
.all the children in the class receive food, while others believe that the program is only for those
children whose parents are unemployed, or only for orphaned children (Hall & Monson, 2006:48;
Department of Education, 2004:7).

2.5.6 Environmental constraints
A number of factors hinder the proper implementation of a school feeding program, such as:

o Schools that do not always operate during regular school hours, closing half-way through the
morning.

e Delivery of bulk supplies are to be made weekly or monthly, but most of the rural areas are
inaccessible by road after even a light rainfall and this. make deliveries an uncertainty
(Department of Education, 2004:7).

o The milkshakes/cold drinks require a clean, safe water supply to reconstitute and schools

without this facility reported diarrhoea episodes in children (Hall & Monson, 2006:50).

2.5.7 Problems with volunteers

For proper cooked meals, a school needs a committee of local women (mothers, grandmothers, aunts
or well-wishers) who would, with their own resources (time, hands, ovens) cook proper meals for the
children. Paton (1998:28) found in her report on two school feeding programs in the Eastern Cape

that women lacked experience and did not have knowledge on mass catering and could not keep basic
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accounts for costing purposes. The school pays the volunteers an honorarium which is a minimal

salary and excludes benefits (Department of Education, 2004:24).

2.6 Hazard Analysis and Critical Control Points (HACCP)

HACCP was originally developed as a microbiological safety system in the 1960s for the United
States operated space program in order to guarantee the safety of astronauts’ food. Until then most
food safety systems were based on end product testing and could not fully assure safe products as
100% testing was impossible. A pro-active process-focused system was needed and the HACCP

concept was born (USDoHHS, 2001: 5; Bryan, 1999:9).

The HACCP program monitors hygiene and safety practises for food production from raw materials
through processing to end products, and serving based on controlling time and temperature which are

factors that, if mismanaged are known to contribute to food borne disease outbreaks (UNFAO,

2001:7).

2.6.1 The seven principles of HACCP
According to a study conducted by Bryan (1999:14), the seven principles of the HACCP concept are
important because they are based on historical data on causes of illness:
s It focuses on critical operations where critical control is neede.d;
s Ttis comprehensive because it includes ingredients, processes and end products;
e It is continuous because problems are detected as they occur and corrective actions are taken
as an ongoing process; and

s Itis systematic because it covers step-by-step operations.

These attributes give a high degree of assurance that the end product in a HACCP program produces
low risk to food borne illness (Bryan, 1999:14). '

The seven principles of HACCP will now be discussed in more detail.

Principle 1
Conduct a hazard analysis investigation by identifying hazards and assess the risk associated with

them at each step from receiving to serving. These hazards may be of a microbial nature (for example
pathogenic organisms), a chemical nature (for example pesticides) and/or a physical nature (for

example pieces of glass). While performing a hazard analysis investigation the likely occurrence of
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hazards and the severity of their adverse effects on the health of the people should be taken into
consideration. Identification of specific control measures for the hazards identified is needed (CAC,

2003:25; UNFAOQO, 2001:29; WHO, 1999:10).

Principle 2
Determine the critical control points. A critical control point (CCP) is 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

(CAC, 2003:26; UNFAQ, 2001:30; WHO, 1999:10).

Principle 3

Establish critical limits. Each control measure associated with a CCP must have an associated critical
limit, which separates the acceptable from the unacceptable control parameter. Measurable and
observable criteria used to set critical limits may include measurements of terﬁperature, time, pH and
level of available chlorine. However measurements of many of these criteria may be ‘beyond the
means of most operations because of either lack of knowledge, lack of access to support services or
simply because of the cost of some measurements. Operations should be encouraged to make the best
use of the time and temperature criteria that are more relevant to everyday experience and practices.
Sensory evaluation is a poor tool to access critical limits, but could be used in support of the other

measurements listed (CAC, 2003:26; WHO, 1999:12).

Principle 4
Establish a monitoring system. Monitoring is the scheduled measurement or observation at a CCP to

assess whether the step is under control, for example within the critical limits specified in Principle 3.
Monitoring will identify where a loss of control has occurred or ifthere is a trend towards loss of
control. It will also identify the required corrective actions to the process to restore or maintain
control. A trained person must record and evaluate the monitored results and implement corrective
actions. Monitoring is the responsibility of each individual establishment (CAC, 2003:26; USFAOQ,
2001:29; WHO, 1999:14).

Principle 5

Establish a procedure for corrective action, when monitoring at a CCP indicates a deviation from an
established critical limit. Specific corrective actions must be developed for each CCP. Corrective

actions must specify what needs to be done to bring the CCP under control and ensure that potentially

unsafe products are not used.
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Corrective action includes:
e Steps to correct the problem;
e Steps to deal with the affected product.
The corrective action must be easy to implement and understood by the food handler performing the

activity (CAC, 2003:26; USDoHHS, 2001:29; UNFAO, 2001:29; WHO, 1999:14).

Principle 6
Establish procedures for verification to confirm the effectiveness of the HACCP plan. Verifications
should occur regularly to ensure that the HACCP plan is being followed to prevent unsafe food
reaching the consumer. Review deviations and product dispositions and do random sampling and
checking to validate the whole plan.
Verification activities include:

o Ensubring that prescribed practices are followed;

o Ensuring that the food handlers have the correct tools and adequate facilities; and

e Ensure that control procedures are being followed (CAC, 2003:27; UNFAO, 2001:29).

Principle 7

Establish documentation concerning all procedures and records appropriate to these principles and
their application. Documentation and records should be adequate to enable the business to be
confident that controls are in place and being maintained. The record-keeping system can use existing

paperwork, such as delivery invoices and simple checklists (CAC, 2003:227; USDoHHS, 2001:29;
WHO, 1999:15).

2.6.2 Benefits for consumers by implementing HACCP
HACCP is widely accepted as a system to put hygiene and safety measures in place. Benefits include:
o Reduce the risk of foodborne disease;
o Increase the awareness of basic hygiene;
o Increase the confidence in food supply (WHO, 1999:15); and
e Improve quality of life — especially when catering to vulnerable groups like children and

pregnant women (Paton, 1998:28; Witten ef al., 2002:3).

2.6.3 Barriers to implementing HACCP »
Implementation of HACCP in an organization requires planning, assessment of current systems used

and commitment of all role players in the organization to make it work. The barriers to

implementation include:
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s Lack of government commitment;
s Lack of customer demand;

s Absence of legal requiréments;

s Financial constraints;

. Hu_man resource constraints;

s Lack of expertise; and

» Inadequate infrastructure and facilities (WHO, 1999:15).

HACCP builds on the foundations of well established quality management systems such as Good
Manufacturing Practice (GMP), identifying of CCPs and standard operating procedures (SOPs)
(Norton, 2002b:52). '

2.7  Strategies for implementing HACCP in small catering operations

It is important to recognize that there is a critical interdependency between HACCP implementation
and prerequisite programs (PRP). Prior to implementing HACCP operations must be engaged in good
hygiene practices (WHO, 1999:19; Norton, 2002a:54).

2.7.1 Good Manufacturer’s Practices (GMPS)

GMPs include processes and facilities that must be in place before the HACCP program can be
implemented. GMPs will focus on aspects like the design of facilities that must be appropriate for the
type of operation, adequate levels of maintenance and sanitation, transportation that must keep quality
intact and food handlers must be trained -on personal hygiene and on the operational procedures..

When applying HACCP, all GMPs must be adhered to (USDoHHS, 2001:27; Norton, 2002a:52).

Food may be contaminated by naturally occurring micro-organisms or pathogens transferred to food
during harvest, slaughter or a food preparation step. Measures to protect the food from contamination
are fundamental to GMP’s (Baker, 2002:371). For best quality, ingredients of reputable suppliers

should be used, and strict purchasing standards that include specifications for food safety should be

adhered to (Norton, 2002c:54).

2.7.2 Food premises
By ensuring that the layout of a kitchen is conducive to a HACCP plan, it allows a continuous flow of

product without any crossovers between clean and dirty processes (Norton, 2002d:52). Kitchen
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design and the food handling processes must be of such a nature that a hygienic flow of food is
adequate and uninterrupted. The raw food area must be kept totally separate from the prepared food

area to prevent cross contamination (Aycicek et al., 2004:258).

Establishing that the building meets strict standards will promote the safe handling of food. Floors,
walls and drains should be easy to clean. Floors must be waterproof, and non-absorbent without
crevices or cracks (Aycicek et al., 2004:258). Surfaces should be smooth, impervious, non-toxic, non-
absorbent and resistant to damage by cleaning agents. Equipment must be in good working condition
(Maunsell & Bolton, 2002: 99).
The following regulations for food premises according to the South African Health Act No. 63 of
1977 must be in place in organizations catering for the public:
Food premises shall:

» THave a wash-up facility with hot and cold water for the cleaning of facilities;

* Berodent proofin accordance with the best available method; and

» Have a waste water disposal system approved by the local authority (DoH, 2000:8).

With regards to food premises, according to regulations of The Department of Health (2000:7) one
latrine and one hand basin must be available for every ten staff members. For staff facilities where
less than 10 people work on a food premises, separate sanitary facilities shall not be required for
workers of different sexes. Hand washing facilities shall be provided with cold and/or hot water for
the washing of hands by workers on the food premises together with a supply of soap and hand drying

material /equipment.

Refuse containers must be liquid proof, easy to clean with close-fitting lids suitable for the hygienic
storage or refuse removal from the food handling area. Storage space for the hygienic storage of food,
facilities and equipment and a suitable separate area for the hygienic storage of refuse containers on
the food premises must be made available. An adequate water supply for the type of organization is

required (DOH, 2000:7).
The room in which food is handled must not have a direct connection with any area in which gas,

fumes, soot deposits, offensive odors or any other impurity is present or may arise in such a manner

that food in the food-handling room could be contaminated or spoilt (DOH, 2000:7).
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2.7.3. Equipment

Determine if equipment is designed not to harbour bacteria and can be easily cleaned (Norton,
2002a:52). Equipment used for chilling food should be capable of keeping food at the correct
temperatures. It is important to keep perishable food such as dairy and meat products at the correct

temperatures to prevent bacteria from growing and multiplying (Maunsell & Bolton, 2002:107).

2.7.4 Storage

Storage areas must be well ventilated, cool and easy to clean to control hygiene. Fridges or chilled
areas should be capable of maintaining the food at temperatures of-1 °Cto 5°C. Deep freezers should
be capable of maintaining food at temperatures of-18°C or lower (Maunsell & Bolton, 2002:100).
Storage facilities must be maintained for appropriate temperature control and sanitation procedures to

discourage the growth of micro-organisms (Norton, 2002b:52).

Maize, for example, can be stored relatively safely for one year at a moisture level of 15% and a
temperature of 15°C. However, the same maize stored at 30°C will be substantially damaged, by
moulds within three months (USDoHHS, 2001:31). Maize meal porridge forms a major part of the
hot menu for the NSNP (Department of Education, 2004:24).

Insects and mites (arthropods) can also make a significant contribution towards the biodeterioration of
grain because of the physical damage and nutrient losses caused by their activity. The metabolic
activity of insects and. mites causes an increase in both the moisture content and temperature of the
infested grain that lead to faster deterioration (USDoHHS, 2001:31).

2.7.5 Manufacturers and suppliers
HACCP deals with the safety of a product "from farm to fork" and not from raw material to finished
product. A manufacturer needs to consider what may happen with the product after purchase

(USDOHHS, 2001:10).

A HACCP study starts with identifying all significant hazards in raw materials and the effect of the
control measures during production, distribution, preparation and use in order to evaluate the safety of
a product at the moment of consumption. The control measures and good practices employed during
agriculture, manufacturing, preparation and use are derived from food safety standards or objectives
(FSO) (Van Schothorst, 2005:813). In developing countries where the food staples namely maize and
groundnuts, can be susceptible to contamination by mycotoxins (more detail in 2.7.5.2) that can
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