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HISTORICAL PERSPECTIVES ON
HACCP AND WHERE IT IS TODAY

RICHARD F. STIER

History of HACCP

Although it might seem to be a new system, HACCP is approa
birtixiay. Industry, mmmwmammuwmwm
of the systern as if it is brand new, which it is not. The passage of actual
regulations is siill quite new, however. For example, in the United States, the
final seafood HACCP and the "MEGAREG" for the meat and poultry industry
were published in the Federal Register on December 18, 1995 and July 25,
1996, respectively. HACCP has become a "huzz word” for company presidents,
C.E.O.'s, and marketing people, who wink conspiratorially and prociaim how,
"We have a HACCP system”, which, in many cases when you look closely is
really nothing more than a glorified quality control program. Not every operation
is like this. There are many companies throughout the worid who have
successfully implemented HACCP and many more who are in the process of
doing so.

Let’s look at how HACCP has evolved over the years. The HACCP concept was
developed in the 1959 (although it was not called so at the time) to help establish
and control the salmonelia risk in foods. This work was conducted by the U.S.
Ammy Laboratories in Natick, Massachusetls and National Aeronotic and Space
Administration or NASA in collaboration with the Pilisbury Company, who was a
major supplier to the space program. These pioneers realized that existing
inspection systems based on finished product testing did not provide the
necessary degree of safely. They woulkd have had to conduct too much finished
product testing to provide that assurance, so the decision was to develop a
system in which safety was built into the process. At that time, there were only
three "HACCP principles”. Anyone who has ever visited the Smithsonian or Cape
Canaveral and has seen how tiny the original space capsules were has % know
the problems an astronaut with food poisoning would be in. The Pillsbury
Company was the first company to adopt HACCP for asswring the safely of
foods that they were manufachuring. In 1973, the company also deveioped the
MWPmmmm&amnMMWMbeﬂmm

igators in HACCP principles.
HACCP received a big boost in 1985 in a report issued by the National Acadery
of Sciences entitied "An Evaluation of the Role of Microbiological Criteria for
Foods and ingredients”. This organization stated that HACCP




“provides & more specific and critical approach to the control of
microbiological hazards than that achievable by traditional inspection

and quality control procedures”.

The report also concluded that testing of finished products was not an effective
means of protecting the consumer and assuring the foods were free of
microorganisms of public health significance, a conclusion which some
individuals seem to be ignoring at this time. These conclusions are the same
reached by the NASA scientists and those from Natick.

The United States National Advisory Committee on Microbiological Criteria' for
Foods (NACMCF) further developed and updated the HACCP system in 1989
and 1992. The 19889 report described seven basic HACCP pnnctpies and

received the blessings of the regulatory agencies as an;

“effective and rational approach to food safely”.

HACCP PRINCIPLES - 1989 o

ASSESS HAZARDS AND RISKS ASSOCIATED WITH GROWING, HARVESTING, RAW
MATERIALS AND INGREDIENTS, PROCESSING, mnumcwmm DISTRIBUTION,
MARKETING, PREPARATION AND CONSUMPTION OF FOOD :

DETERMINE CRITICAL CONTROL POINTS {CCP'S) REQUIRED TO CONTROL THE

IDENTIFIED HAZARDS.
ESTABLISH THE CRITICAL LIMITS THAT MUST BE MET AT EACH CCP

ESTABLISH PROCEDURES TO MONITOR CCP'S
5 ESTABLISH CORRECTIVE ACTIONS TO BE TAKEN WHEN A THERE IS A DEVIATION |

IDENTIFIED BY MONITORING A GRITICAL CONTROL POINT
ESTABLISH EFFECTIVE RECDRD-KEEPING SYSTEMS WHICH DOCUMENT THE HAGCPE |

PLAN
ESTABLISH PROCEDURES FOR VERIFICATION THAT THE HAGGP GYSTEM IS WORKING

CORRECTLY

SOURCE: National Advisory Commiltee on Microblological Criterie for Food (NACMCF}, (1989) "HACCP Principls for
Food Protection®, Report of the National Advisory Commiltee for Microbiological Criterla for Food, USDAFSIS
Information Offices, Washington, D.C.

The seven principles were revised slightly when the NACMCF issued an updated
report in 1992. This report also recommended the incorporation of a decision
tree for determining what was and was not a critical control point. The decision
tree idea has been accepted as a fairly simple means for determining what is

and what is not a critical control point or CCP.
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HACCP PRINCIPLES - 1992

CONDUCT A HAZARD ANALYSIS. PREPARE A LIST OF STEPS IN THE PROCESS WHERE
SIGNIFICANT HAZARDS OCCUR AND DESCRIBE PREVENTIVE MEASURES

IDENTIFY CRITICAL CONTROL POINTS (CCP'S) IN THE PROCESS.
ESTABLISH CRITICAL LIMITS FOR PREVENTIVE MEASURES ASSOCIATED WITH EACH |
IDENTIFIED CCP.
ESTABLISH CCGP MONITORING REQUIREMENTS. ESTABLISH PROCEDURES FOR USING |
THE RESULTS OF MONITORING TO ADJUST THE PROCESS AND MAINTAIN CONTROL.
ESTABLISH CORRECTIVE ACTIONS TO BE TAKEN MONITORING INDICATES THAT THERE
IS A DEVIATION FROM AN ESTABUISHED CRITICAL LIMIT.

EFFECTIVE RECORD-KEEPING PROCEDURES THAT DOCUMENT THE HACCP SYSTEM
ESTABLISH PROCEDURES FOR VERIFICATION THAT THE HACCP SYSTEM IS WORIGNG

CORRECTLY.

SOURCE: NACMCF (1982) "Hazard Anslysis and Crltical Conbrol Point System”, Report of the Nelional Advisory
Commisse for Microbiological Criteris for Food, March 20, 1962

Both the NACMCF and the Codex Committee on Food Hygiene have agreed that
the principles should be modified again. What they have done is switched
principles 6 and 7, so that recordkeeping is now the last principle. This makes
perfect sense in that records are required for every step in the process.

HACCP PRINCIPLES - 1997

CONDUCT A HAZARD ANALYSIS. PREPARE A LIST OF STEPS IN THE PROCESS WHERE
SIGNIFICANT HAZARDS OCCUR AND DESCRIBE PREVENTIVE MEASURES

IDENTIFY CRITICAL CONTROL POINTS (CCP'S) IN THE PROCESS.
ESTABLISH CRITICAL LIMITS FOR PREVENTIVE MEASURES ASSOCIATED WITH EACH
IDENTIFIED CCP.

ESTABLISH CCP MONITORING REQUIREMENTS. ESTABLISH PROCEDURES FOR USING
THE RESULTS OF MONITORING TO ADJUST THE PROCESS AND MAINTAIN CONTROL.
ESTABLISH CORRECTIVE ACTIONS TO BE TAKEN MONITORING INDICATES THAT THERE
IS A DEVIATION FROM AN ESTABLISHED CRITICAL LIMIT.
ESTABLISH PROCEDURES FOR VERIFICATION THAT THE HACCP SYSTEM IS WORKING

CORRECTLY.
EFFECTIVE RECORD-KEEPING PROCEDURES THAT DOCUMENT THE HACCP SYSTEM

7

SOURCE: NACMCF (1997) Harard Anslysis and Critical Conirol Point System”, Report of the Nalionsl Advisory
Commiatme for Microbiological Criteria for Food, August 14, 1967

Let's now take a look at how HACCP has been viewed by regulatory agencies in
the United States and around the world.
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United States Department of Agricuiture

in their 1989, the United States Department of Agriculture’'s Food safety and
inspection Service (USDA/FSIS) stated that they wish to implement HACCP in all
applicable meat and poultry activities. This concept paper defined the HACCP
concept as it relates to the FSIS and flatly stated that "The Agency intends to
implement the HACCP system for meat and poullry inspection operations". The
Agency was interested in the program because, plain and simply, it works. The
concept paper stated that, "For all practical purposes, if the system is operating
correctly, there could be little requirement for testing of finished product other
than for monitoring purposes”. They also believed that the HACCP approach
would provide them with a "scientifically superior system fully applicable to the
range of critical food protection issues before FSIS - today and tomorrow”". in
other words, HACCP would give them the flexibility they need to adequately

requlate an evolving industry,

Three months later, that is in January 1990, FSIS released their strategy paper.
This paper further defined HACCP and presented the strategy for the two-year
- program for the HACCP implementation study. The paper consisted of four

parts;
1} The HACCP |,

ion Study
2) Projected Training Needs for the Agency and the Industry
3) Projected Timetable for implementations of the Major Elements of the HACCP Study

4} Glossary of Terms

In the interim, the agency has acﬁvaly pursued HACCP implementation. In
1904, Dr. Russeill Cross, during his tenure at the USDA/FSIS, stated that;

"We bellove that the HACCP system coupled with strong risk assessment
programs, is the food safely system of the future..... And the future is now”.

The agency issued their HACCP proposal, the Pathogen Reduction; Hazard
Analysis and Critical Contro! Point (HACCP ) Systems, or the Proposed “Mega
Regs” on February 3, 1995 and following the comment period the reguiation

issued on July 25, 1956,
National Marine Fisheries Service

The National Marine Fisheries Sewice began pursuing the use of HACCP as a
means of assuring seafood safety in the late 1980's. They started on this path

through pressure from the government:

1) House Committee on Govemment Operations required the General Acoounﬁng
Office o conduct a survey to determine if seafood inspection was necessary,
2) Through the appropristions process funds were allocated to NMFS to design an

improved seafood surveillance and certification system.
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One of the driving forces behind these mandates was a public perception that
seafood was unsafe and that the industry was not doing an adequate job in

assuring the safety of their products.

The GAO completed their report in 1988, This report included four basic
recommendations:
1} The problems associated with seafoods are not as widespread ss commonly

perceived.

2) Shoukd Congress enact a seafood program, i€ should mimic the conlinuous
inspection programs used by USDA/FSIS for meat and poultry.

3) The current NMFS study o improve seafood surveillance and ceddification based on

HACCP should be supported and completed,

4) It was recommended to increase improved oversight of seafood, inspection
activities should be increased and improved, and there should be increased public
awareness in terms of handling and preparing all foods, including seefoods.

The NMFS siudy was initially designed o utilize the HACCP process defined by
National Academy of Sciences (NAS); that USDA and FDA would be consulted;
and that the study be completed within two years. That study followed the
established guidelines, but NMFS expanded them somewhat. This was due o
the complexity of the issues and the interest that the program generated. The
agency conducted over thirty workshops on more than 40 commodities. Model
HACCP systems were developed for over iwenty items, such as shrimp, blue
crab, and breaded and specialty items. There was a major problem with their
work, however. They included economic issues in their HACCP programs, a
decision which went against the grain of HACCP being a food safely system
only.

The project was compieted in December 1990. After reviewing the resulls,
NMFS administrators made the following comments:

1) The sysiems insialled should be improved programs based on existing sysiems,

rather than siarting over.

2) mmmmummmnmw.m
plant's operation. To meet this recommendation, NMFS along with the indusiry has
Wmmmamdm Exampies of these models

are included in this section of the manual.
3) The states should heve the option to operaie the programs, provided they maintain

faderal standards.
4} Piants shouid be certified and registered prior I producing product for inkerstale

COmmonce,

As the Food and Drug Administration is responsible for seafood producis
involved in interstate commerce and those imported into the United States, they
would be the agency who would ullimately be responsible for administering such
" a program. The FDA moved forward aggressively in this area, issuing a proposal
to adopt HACCP for seafood on January 28, 1994. Following the comment
period, the final regulations were issued on December 18, 1995.
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United States Food and Drug Administration

The Food and Drug Administration is and has been active in HACCP, as the
passage of the seafood HACCP regulation indicates. They have issued a
proposal entitled, Food and Safety Assurance Program; Development of Hazard
Analysis Critical Control Points on August 4, 1894 that addressed establishment
of HACCP throughout the food industry. There also is a pending prepesal

targeting the juice industry.

The FDA’s interest in HACCP goes back many years. The Low-Acid and
Acidified Food programs mandated in 21 CFR Parts 113 and 114 were the only
required HACCP programs in the United States prior to the passage of the
seafood HACCP regulations. The programs have identified the prime hazard in
low acid and acidified canned foods as Clostridium botulinum. The regulations,
enacted regulations with industry input, are designed to ensure that these foods
will be safe. These two regulations have effectively demonstrated that a HACCP
program can be established and administered by a government agency, and that

they will work in actual practice.

The FDA attitude towards embracing HACCP was confirmed many years ago as
evidenced by a 1990 statement by Dr. Fred Shank, the agency's Director for the
Center for Food Safety and Applied Nutriion. He acknowiedged the role of
HACCP in eliminating potential hazards, because the system utilizes the
"manufacturer’s in-depth knowledge about his product and processing system”.
He further acknowledged FBA*s commitment to employing HACCP principles by

stating”,
"Instead of relying on traditional end-point inspections, our role in
HACCP will be to review system parameters and operating procedures,

to provide selective auditing of the system's records, including
verification by laboratory analysis, and provide for appropriate

enforcement”.
Shank felt that this would create a partnership between the food processing

industry and the regulatory agencies, with industry shou!dering the responsibility
for the production of safe food and the government ensuring that safety was

maintained.
Former FDA commissioner Kessler stated FDA regarding HACCP quite
succinctly;

“Our safely systems should be on preventing problems rather than
chasing the horses after they are out of the barmn. HACCP is a system

that will make that possible.”
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Department of Fisheries and Oceans (Canada)

The Canadian Depariment of Fisheries and Oceans (DFO) has also enacted
HACCP regulations for the seafood industry. This program served as one of the
models for the programs proposed by NOAA/NMFS. The program is based on
HACCP principles, that is, mmdm&mmmnmm

those points. ltis called "UMP" or Quality Manag

The program was deveioped to ensure that the processing of fish meets the
standards necessary for consumer protection. The main thrust of QMP is food
safety, but it also deals with issues relating to quality and fraud. In this way,
QMP differs from what most proponents of HACCP believe to be the true focus
of HACCP , that is, food safety and food safety alone

The DFO's program, like HACCP, is asimed at preventing problems from
occurring. Each plant is required to have their own approved QMP program for
each operation in the plant. For example, ¥ a processor i8 invoived with
producing canned saimon, pickied herring, and pasteurized crab, he must have a
QMP for each. A general plant program will not suffice. The plants are required
to submit QMP programs to the DFO based on established guidelines. These
guidelines and how to submit such a plan are defined in a "Submission Guide"
prepared by the agency. Once the program is approved, government inspectors
will monitor compliance with the program. The QMP program is based on
identifying critical control points, %whmagsmhmwmmmm
guide, and monitoring at those points to ensure regulatory compliance. The

program is being applied in four areas:
1) Input Materisis - Fish, packing malarials, cleaners and senitizers, sic.
Conditions

2) Production
3) Procducts - MW&W(WM)ﬁWWM
4) Personnel - Education, training, adherence 0

HACCP internationaily

HACCP programs using the basic seven principles are being implemented in
programs are being moved forward by a combination of factors; economics
where processors feel they must have HACCP in place to compete, and
governmental where the program is actually required. For example, India
enacted HACCP requirements for their seafood industry on August 21, 1895,
The European Union has developed HACCP guidelines for use by their member
nations and require that suppliers of certain foodstuffs who wish to sell to the EU

have HACCP programs in place.
Economics has played a major role in HACCP implementation woridwide. Many

large company’s mandate that any supplier they buy from have a HACCP
program in place. in fact, industy has received too Wttle credit for their
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contributions to HACCP development. In my opinion, the regulatory agencies and
the administration are receiving far too much credit for the increases in food safety
awareness and related activities. There are many, many processors, retailers and
ingredient companies who have had viable food safety programs in place for
years. In fact, if you remember your history, it was Pillsbury who created the first
HACCP manual, and used that to frain the reguiators. Among the United States
companies requiring HACCP are McDonald's, Pizza Hut and Pilisbury.
According to Pizza Hut Senior Scientist, Troy Bonata, they are

“Jocking af the total quality picture, not just safety. Principles of HACCP
are expected and understood throughout the world. it's the particular
quality goals where you find the greatest variation between countries”.

if an international supptier of foods or ingredients wants to work with companies
like this, HACCP will be mandated. lts simple....no HACCP, no business.

Codex Alimentarius

The mission of Codex Alimentarius {0 protect the health of consumers and
facilitate fair trade. There are over 150 nations involved in the organization who
are seeking to harmonize food standards, an action which will, quite obviously,
have major implications throughout the world. Codex consists of a number of

committees working in four basic areas,

Deveiopment of General Principles to be followed in the international trade of food
commodities ‘

+ Development of specific Commuodity Standards for individual products

+ Establishment of Guidelines for specific actions or procedures

+ Establishment of recommended Codes of Hygiene {similar to GMP's) to be followed

during production.
HACCP has come under the auspices of the Codex Commitiee on Food Hygiene
(CCFH). At the 20th session of the Codex Alimentarius Commission (July 1983},
the commission adopted a new document entitied, “Guidefines for the
Application of Hazard Analysis Critical Control Point (HACCP) System”™. The

commission noted that “the fext was urgently needed” so that it could be
incorporated into the “Draft Revised Recommended Code of Pmchca General

Principles of Food Hygiene™.

The CCFH has addressed HACCP principles, logic sequences, decision trees,
work sheets, training practices and application of HACCP in specific codes or
practices. The work of this particular committee has further contributed to the
acceptance of HACCP worldwide. E. Spencer Garrett of the National Seafood
inspection Laboratory, represents the United States on this commitiee and is
head of the U.S. delegation. In late 1995, he observed that “The CCFH would
redo the basic HACCP principles within three years”. Garreif's predictions have
not quite come true. The committee issued a draft document on HACCP in
November 1996, separating the program into a principles and a guidelines

L4
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portion, but has apparently decided not to redo the basic principles. In June
1997, the CCFH formally adopted the principles described earlier that inchuded
the five preliminary steps.
mwmmmmgmmcc?mﬁmmmmms
the movement towards a global economy, which involves an everd

level of international trading in a wide range of foodstuffs. The European Union
has adopted several programs which incorporate HACCP principles. Their
~vertical” directives require that specific foods, including importe, which are
introduced into commerce with the EU be manufactured in accordance with
HACCP principles. These directives address fishery products, milk, heat-treated
milkk and milk-based products and meats. The EU has also adopted a
*horizontal® directive, which requires adherence to HACCP principles for a wide

range of food products.

The work being done through CODEX at this time will help to assure that HACCP
is viewed through the same eyes workiwide, or 10 use the popular buzz word,

harmonized.
Summary

HACCP is now forty years old. it came info being with the United States space
program. The objective was to assure the safety of foods that were being sent
into space. It has been an evolutionary program. The principles have changed,
perceptions have changed and the number of processors who have adopted the
program has increased each year. HACCP has been mandated by govemments
around the world. There are other nations who are considering adoption of
HACCP. What wili happen here in Egypt remains to be seen. Who knows, you
might wake up tomorrow and find out that HACCP is now mandatory for the food

industry.
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BIOLOGICAL, CHEMICAL, AND
PHYSICAL HAZARDS IN FOODS

Richard F. Stier
Consulting Food Scientist

The United States has been acknowledged as having the best food production
and distribution system, and the safest food supply in the world. No matter
where an individual lives he or she can purchase a wide variety of fresh or
processed foods that are produced throughout the country and the worid. AN
one needs to do understand how wonderful this system fruly is, is to travel
overseas. European nations have wonderful markets and specialty shops, and
they, too, offer consumers a very diverse selection of foods, but in most other
nations, that kind of diversity simply does not exist The average American does
not, however, want fo see the meat markels and buichers in third world
countries. Refrigeration and sanitation praclices taken for gramted in the
Westemn world, are all too often non-existent in those nations.

Despite all the technological advantages the united States has made, problems
with the food system, both real and perceived, still exist. There are thousands of
food related illnesses and injuries every year. This presentation will deal with
these real hazards in our food system, as an introduction to the discussion of the

first principle of a HACCP program, that is, Hazard Analysis.

FOOD SAFETY

The primary objective of a HACCP program is to ensure the safety of the food
being produced. A safe food may be loosely defined as:

a product which coniains no physical, chemicsl, or microbial organisms
or by-products of those organisms which if consumed by man will result
in iliness, injury, or death {an unacceptable consumer health risk (1).
The definition purposely does not use the term contaminants because many of

the potential hazards in food, which HACCP programs are designed to address,
are nomally found in or on the food. It is their concentration or numbers, which

cause problems.
TYPES OF HAZARDS IN FOODS

The United States Department of Agriculture's Food Service and Inspection
Service defines a food hazards as:

Any biological, chemical, or physical properly that may cause an
unacceptable consumer health risk (1).
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The agency, therefore, has recognized hat there are three classes of hazards,
biological, physical, and chemical. Biological hazards, or more precisely
microbiological, are the most important and cause the most problems. Many
HACCP programs are designed to address only this area, a practice that has

drawn some criticism.
THE NEED TO UNDERSTAND POTENTIAL HAZARDS

It is the responsibility of the producer to ensure that all foods produced are
wholesome and safe. It is aiso the law.

The Federal Food, Drug, and Cosmetic Act or Act prohibits the following:(2)

1) The introduction or delivery for introduction into interstate commerce
of any food, drug, device, or cosmetic that is aduiterated or

misbranded.
2) The adulterating or misbranding of any food, drug, device, or

cosmetic in interstate commerce. _
3) The receipt in interstate commerce of any food, drug, device, or
cosmetic that is adulterated or misbranded, and the delivery or

- proffered delivery thereof for pay or otherwise.

Most nations have similar laws designed to assure the safety of foods and the
health of consumers.

in Section 402 (3) & (4), the Act establishes definition for adulterated foods. It
states that:

A food shail be deemed to be adulterated (3) if it consists in whole or in
part of any filthy, putrid or decomposed substance , or if it unfit for food:
or (4) if it has been prepared, packed, or held under insanitary conditions
whereby it may have become confaminated with filth, or whereby it may
have been rendered injurious to health.

This definition has been used a model for many of the state and local regulations -
in place throughout the country. As already noted, most nations have similar
regulations. This definition encompasses microbiological, chemical, and physical
contaminants, and, therefore, use of HACCP to control these concems is a

natural progression.

Not only is the production of wholesome food mandatory, it is good business.
Consider the findings from a survey prepared by Technical Assistance Research

Programs, Inc. of Washington, D.C. in 1985 (3):
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1. In the average business, mmmmmb'm,
there are 26 who remain silent,

2. The "wronged™ customer will tell eight to sixteen people of their
problem, and over 10% will tell twenty or more.

3. 91% of "wronged" customers will never purchase the offending gods
or services again.
4, It costs Sx as much to altract a new customer as to retain an old one.

Consumers complain about many things, but the most common complaints
involve off-flavors, spoiled products, and foreign materials. The specific things
consumers complain about may not be hazardous, but the situations that cause
them usually are. If the TARP data is combined, the following scenario resulis:

o For each complaint you receive 26 persons remain silent
o Each person who has a problem telis 8-16 people.
26 x 8 or 26 x 18 = 208 - 4186, or for those 10% 26 x 20 = 520

For each compilaint you receive, there is a polential for having over 500 people
offended by your product or service, 81% of whom may never buy again that
product again. Or, due to word of mouth, may never ever buy the tem. In a
business that relies on repeat business, such statistics cannot be ignorexi.

MICROBIOLOGICAL SAFETY

MICROORGANISMS OF CONCERN

To properly develop the microbiological part of a HACCP program, it is essential
that the organisms responsibie for foodbome iliness be known and understood.
This is nommnally a semester long class at a university, but in this program we will
just “scrafch the surface”. The objective is to provide you with a short
introduction to some of the pathogens of concem in food processing, that is,
those microorganisms that cause iliness or those microbial toxing can cause
iiness. These organisms have been the focus of a great deal of the research
that has been conducted over the years. The work has been done to assure the
production of safe foods, safe packaging materals, and to minimize the
probability of food spoilage by pathogenic organisms or those of economic

Microbial diseases of two types:
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1. Infections - Caused by ingestion of sufficient numbers of an organism
to cause illness. Salmonellosis and listeriosis are the result of invasion

by the organism.

2. Infoxications - Caused by ingestion of a preformed bacterial toxin.
Staph poisoning and botulism are intoxications.

Table 1, "Microorganisms of Concemn in Developing HACCP Programs” provides
a summary of the major organisms of concern in foodborne iliness, This table
includes the organism, whether the disease caused is the result of an infection or
intoxication, the source of the organism in nature, symptoms of the disease, and
some of the foods with which the organisms are associated. This table will
provide the user or potential developer of a HACCP with basic background in

food microbiology.

Salmoneliosis is one of the most common foodbome disease. Salmonelia is
most commonly spread through contamination of processed materials with raw
product. The organism can survive drying, however, and has been found in
ingredients like cocoa, non-dairy creamer, and dairy based products. The very
young and very old are affected the most by this organism, as they are with ali
other organisms of public heaith significance (11). _

Staphylococcus gureus is, as noted earlier, the cause of an infoxication. For an
outbreak to occur, the organism must be present, have proper growth conditions,
and there should be a lack of competitive organisms. OQutbreaks from staph
enterotoxin have occurred in unexpected areas. The staph intoxications from
canned mushrooms are such an example (12) were caused by improper
handling of raw mushrooms. This and other factors aliowed toxin to be produced
in sufficient quantities that it was not destroyed during thermal processing nor
washed out during normal handling. If toxin is present, it can survive drying and

if consumed, result in iiiness.

Ancther organism of significance is Listeria monocylogenes. This is one of the
*new" pathogens, despite the fact that it has been recognized as being a food
and animal pathogen since the 1920's. Listeria has been found in a large variety
of processing operations and foods. The organism is, in fact, a common
environmental contaminant, so practices which might contaminate the food or
afiow the organism to grow in a facility must be discouraged (13). There have
been several high profile recalls in the United States in the recent past that were

attributed to contamination with this organism.

Clostridium botulinum s the organism responsible for the low acid and acidified

canned food regulations. C. bolulinum produces a potent neurotoxin if the
organism is allowed to grow. It is so powerful that as small a dose as 0.02

micrograms will kill a 200 (80 kG) pound man.
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Campyiobacter jejuni is an organism that is also a “new” pathogen. it has been
determined that “Campy” is responsible for more ifiness than any other organism.
Fortunately, it is easily killed by heat.

One of the primary objectives of a HACCP program is to establish processes to
inhibit or destroy microorganisms capable of causing foodborne iliness. Every
organism has defined growth parameters. They may be inhibited by salt or pH,
easily destroyed with heat, or will not grow in the presence of air. Understanding
how these different parameters affect organisms is critical to establishing critical
control points or designing a food product. Utilizing one or more parameters to
- create less esirable conditions for growth or enhance the lethalily of a process is
called “Hurdie Technology” and is used throughout the industry. As mentioned,
none of these organisms will not grow in dry products, but they can contaminate

them.

Table 2, "Control of Microorganisms of Significance for HACCP”, is a summary
of different growth and death characteristics for organisms capable of causing
foodbormne illness. The figures in this table are either maximums (salt) or
minimums (pH, Aw) that allow organisms fo grow. These values may be used as
a guide fo developing in-house controls, but the user must be cognizant of the
synergistic relationships, as noted above. Using the information shown in Tables
1 and 2, the microbiological basis for HACCP program may be established.

CHEMICAL HAZARDS

The second hazard category is chemical. Everything in this world is made up of

chemicals, but there are compounds that simply have no place in the food
There is one major issue with chemicals, however; dose or

system.
conceniration of the compound in question. There are some materials that can
be hammful in very low levels and others that require high levels to elict a
response. Simply defined a chemical is {18):

1. {n) a substance produced by or used in a system.
There are five sources of chemical hazards:

1. Agriculturai chemicals - These inciude pesticides, growth

2. Plant chemicals - These include cleaners and sanitizers,
materials used in equipment such as PCB's, oils, gasolines,
lubricants, ammonia, etc.
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3. Naturally occurring toxicants - These products of plant, animai,
or microbial metabolism, such as aflatoxins, may be toxic or

mutagenic and are usually regulated.

4. Food chemicals - These include preservatives, acids, food
additives, sulfiting agents, and food ingredients.

5. Packaging chemicals - These include materials used in the
manufacture of packaging materials which may leach into the food
or in some other way contaminate it.

The chemicals used in the production of food are perceived by the average
consumer as being extremely dangerous. In 1989, Lee (17) presented data
comparing public and expert perception of the risks from eating food. At that
time, the public believed pesticides, new food chemicals, and chemical additives
to be the top three risks in food. None of these rank in the expert's top two
concemns. This placed an added burden on the industry and on a HACCP
program; a burden that would have been increased if such programs had
become available to public scrutiny. Today, consumers and experts are in
agreement with regards to perception of risk in foods. Experts and the pubhc
agree that microbiological concerns the principle concern.

TYPES OF CHEMICAL HAZARDS

The first class of compounds, the agricuitural chemicals, are used to enhance
crop or fivestock production. They include the following:

Used in Crop Production

1. Insecticides
2. Fungicides
3. Fertilizars

Used in Livestock Production

1. Growth Hormones
2. Antibiotics

These chemicals allow farmers to more produce crops more efficiently. The use
of the pesticides is strictly regulated by the Environmental Protection Agency
under the Federal Insecticide, Fungicide, & Rodenticide Act (FIFRA). For each
chemical, usage levels, handling procedures, and other parameters are strictly
defined. These materials can only be applied by licensed applicators. Finally,
for most commonly used agricultural chemicals, the regulatory agencies have

established maximum allowable limits in the foods.
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The plant chemicals are used {o clean and sanitize equipment, to ensure that
production facilities operate smoothly, and to control plant pests. These
materials shouid either not be not be found in the foods at all, or they may be
present at levels less than established by law. Such chemicals should be used
and stored according to manufacturers directions, and under conditions that they
will not contaminate food products or food handling equipment. These
compounds are frequently extremely toxic at low levels, so it is essential that
they be handied properly. There are materials which are absolutely not allowed
in contact with foods or may not be used on food contact surfaces. Usage is
also described by FIFRA. These materials are listed in 21 CFR, Part 189 (18).

Plant Chemicals
Cbanmg Compounds
L&mam

ﬂxalmofﬂtenatumﬂymxmgoonwoum pobn&lyumham
than man-made materials, such as pesticides. Of all the chemical hazards, R is
the naturally occurring materials which cause the most problems. Tables 1 and
2 provide estimated values for numbers of cases of foodbome iiness due 1o
seafood toxins, plant chemicals, and chemical poisons. The estimated number
of cases in the United States exceeds 180,000,

Mycotoxins are perhaps the major concem. They are by-products of fungel
metabolism Mammwﬁ&mm&mmmm

toxicity (18). Perhaps the most famous of afl the mycotoxins is that produced by
the fungus Claviceps purpurea, a toxin that causes ergotism. This fungus infecis
rye and other cereal grains. Consumption of grains infected with ergot may well
have responsible for many of the medieval plagues, that sufferers believed to
have been visited on them by God. Others befieve that consumption of ergot
contaminated grain may have played a part in the Salem, Massachusetts wilch
hunts in the 1600’s (20).
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NATURALLY OCCURRING TOXINS

TOXIN SOURCE SYMPTOMS OF
_ JLLNESS
MYCOTOXINS GRAINS; PROCESSED FOODS | LIVER & HEART DAMAGE;

DEATH IN ANIMALS

HISTAMINE SPOILED FISH FLUSHING; RAPID PULSE;
NAUSEA; HEADACHE;

DIZZINESS; DIARRHEA

CIGUATERA FISH FLUSHING;  DIZZINESS:
- HEADACHES: NAUSEA
PARALYTIC FISH RESPIRATORY PROBLEMS,
SHELLFISH DIZZINESS
POISONING (PSF)

The next category of potential chemical hazards are the food chemicals used in
actual food processing to impart a flavor, protect or preserve the food from
microbiological deterioration, to impart a functional characteristic, as a
processing aide, or to improve appearance. At established usage levels these
materials are not toxic or dangerous. Usage levels are established by law with
some materials (benzoates, sorbates, colors) and intemnally with others. Lack of
proper controls can result in usage levels which may be too high and in violation
of federal law, or result in illness for those consuming the product. With most
food chemicals, exceeding a legal usage level wili not result in acute or iong term
toxicity, Harmful levels are generally many time greater than allowable usage.
One food chemical which has come under scrutiny and reguiation over the past
few years are the sulfiting agents. These materials are microbial inhibitors and
enzyme inhibitors. For example, use of sulfites on cut lettuce will inhibit
browning and make the product appear fresher. There were people who abused
these materials. This along with the fact that a small percentage of the
population are allergic or sensitive to sulfites has lead to mandatory labeling of
sulfites as a means of protecting the sensitive segment of the population.

It is also essential that persons involved in the development of HACCP plans
understand whether there products contain aflergens. There are certain foods
and food ingredients to which some individuals are sensitive. Consumption of
foods containing these products elicits an allergic reaction, and in severe cases
may cause death. The principle aliergens are tree nuts, sheilfish, peanuts, soy,
‘milk and others. If these materials are used in your operations, care must be
taken to prevent contamination of foods with these materials. Production
scheduling, strict adherance to cleaning and sanitizing protocols and the use of
dedicated lines are some of the steps that can be taken to minimize

contaminations with allergens.

The final category of potential chemical toxicants are those from packaging
materials. The Food & Drug Administration has developed rugged criteria for
evaluating films, dyes, papers, and other materials used in food packaging.
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COMMON FOOD CHEmCALs

PRESERVATIVES | MICROBIAL M§83?§ON. BWOATES:
SHELF LIFE mm ams

COLORS FOCD COLORING LAKES, DYES, NATURAL COLORS

FLAVORS ENHANCED FLAVOR NATURAL, ARTIFICIAL; OFTEN

mg{)&&ﬂ ALCOHOLS AS

PHYSICAL SAFETY

Unlike microorganisms, whose presence may or may not constitute a problem,
depending upon the process the food is given, how it is handled, or how it is
prepared (inhibition by salt or acid), materials that are considered physical
hazards may not be able to be removed, inhibited, or detected in process.
Heaith and safety problems from these sources are conskierably less than those
resulting from microorganisms of public health significance, but they do occur,
and can be quite expensive to the food producer. Physical hazards include a
variety of materials often referred to as extraneous materials or foreign objects,

and may be defined as:

Any physical material not normally found in a food, which may cause
#iness or injury lo the individual using the product in question.

The costs or potential costs can be even higher if the company is producing a
sensitive product or targeting a sensitive market, i.e. baby food. Unike,
microbial ilinesses that are regularly reported by physicians, hospitals, or clinics,
problems from physical contaminants that resuit in injury are more ofien reported
to the victim's lawyer or directly to the company, whose product contained the

tem.

Whereas microbiological hazard assessment follows more or less rigid
guidelines, the hazard analysis profocols for physical and chemical hazards will
evaluation.

involve more of a systems
TYPES OF PHYSICAL HAZARDS

There are five sources of physical hazards.

1. Inadvertent from the field (stones, metal, insects, undesimble
vegetable matter such as thoms or wood, dirt, or small animals).
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2. Inadvertent resulting from processing and handling (bone, glass,
metal, wood, nuts, bolts, screening, cloth, grease, paint chips, rust,

etc.)

3. Materials entering the food during distribution - insects, metal,
dirt, stones, or anything else. '

4. Materials intentionally piaced in food (employee sabotage)
5. Miscellaneous - struvite and other materials in this class.

Plants and unit operations shouki be designed to remove or eliminate the
physical hazards described under numbers 1 and 2. This is one of the reasons
that preventive maintenance is considered a "HACCP Prerequisite.” Properly
maintained equipment and lines usually do cause problems. To understand the
differences between handling agricuftural products and processed, all one needs
to do is look at what is found in raw coffee beans and processed coffee The raw
beans may contain stones, metal fragments, and other “surprises.”

Distribution and storage practices and in-store handling practices should control
and/or be designed to prevent the finished food product from being contaminated

or affected.

Hazards resulting from employee sabotage are more insidious and are very
difficult to monitor, Controlling empioyee sahotage is a function of good.
management and proper employee education. Implementation of an all
encompassing quality assurance system whereby employees are educated on
good food handling and HACCP principles, so food safety becomes everyone's
responsibility can reduce the likefihood of this kind of hazard. Management
cannot watch everything, but line workers generally know exactly what goes on.
These individuals are excellent sources of information. When examining a
facility, they can provide an inspector or auditor with a great deal of useful
information, provided he or she can gain their confidence,

The miscellaneous contaminants are also insidious. Struvite , an ammonium
complex, is a prime example. This hard crystalline material may be formed in
canned proteinaceous seafoods. The material resembles glass in appearance to
the consumer. They may break a tooth if they bite it, but the material will not cut

them like glass. It is, however, a safety hazard.

Unlike microbiological hazards, there is not the great concemn with regards to
post-process contamination and growth in the package itseff. Once the container
is sealed, the chances for physical contamination are greatly reduced,
particularly if one is dealing with metal, glass, or one of the thermoplastics used
for hermetically sealed foods. Food protection is one of the primary functions of
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the package. All packages should be designed to prevent tampering or be
tamper evident.

Materials in foods that do not belong there can cause different kinds of problems
for the ultimate user. They can cause varying degrees of injury, and in rare
cases death, they can cause psychological trauma, some may cause physical
illness, and others may never be noted. An exampie of the latter are insect
fragments in a product which has a defect action level for that particular

may requine surpery i remove ~
wire, empioyees, Machinery, fieids,

surgery
insects liness, trauma, choking Fieids, plant, post-process antry
insuiation Choking, long-term if asbestos insulation
Bone ] Choking, trauma Fieids, plan, improper processing ____

Evaluation of the potential for physical contamination for each individual
operation will invoive the following steps:

1) A plant audit aimed at evaluating systems for pest control, foreign
object removal, plant condition, shipping and receiving practices, and
plant maintenance procedures.

2) A review of packaging materials and container/package handiing
procedures, particularly when glass is the packaging material.

3) A review of agricultural practices.

4) A review of personnel practices, including those of maintenance staff.

5) Package evaluation to ensure that it is tamper proof, or tamper
evident.

Using these steps to assess physical hazerds when and
implementing a HACCP program shouid be more than adequate. As noled, the
best means for assuring that physical hazards are properly controlled is through
the use of a welldesigned preventive maintenance program. It is one of the
basic HACCP prerequisites.
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SUMMARY

This section was developed to provide HACCP users or those individuals or
companies who are setting up or planning to set up such a program with basic
background on the microbiological, physical, and chemical hazards associated
with foods. This information will provide the user with a basis for conducting a
hazard analysis on their products and processes. These analyses should be
conducted using the procedures recormmended by the National Academy of
Sciences (4), National Advisory Committee for Microbiological Criteria for Foods
{1997) and the Codex Commitiee on Food Hyiene (1996). The NACMCF and
Codex advocatethe use of the decision tree for determining CCP's, but
understanding where potential hazards lie is more complex than using the

Decision Tree.
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TABLE 1 - FOODBORNE PATHOGENS OF CONCERN

MICROORGANISM SOURCE IN CHARACTERISTICS TIME TO
. ' _ NATURE _ ONSET
Nusrotoxicity, shortess of Seeath; Joss of hoMme
Clostrigium polulinum 8ol & mammals meror  capabliities; double vieloa, 10% 12 - 38 hours m—.mmm
Sol, ocsan sediments, of teh ;
Closidiue botuloun Type € | viecers of orebs R e e v a0 | 12-38hours | -0 204 camned Seefood proccts
Hends, Thosl & hees paesagen of Vomiting, dWren,  BDOOTS: Tiorn, torkey, chicken Touw Deel
Staphviocoocus sureue humane; snimel hides crempn, 30minulesto8 | agge, cremmed ml kineheor
hour mmmmm.wnmm
Waler, 501, iniseting! tract Of Animaie, | Navess,  vomiting,  dilariea,  Wver, tleef, furkey and egg producis
Saknonels mo. sspacially poullry headuche & dehydration 8 - 48 hours mest mm o, mﬁq arienal
T Tiaor e o G | W ke e Tewy e e e
srwieorment individuaie, , Malsies, fver & . ,
e e o o P i, | 3o s | - e o, o
WOMen
S o Sadir et T oF [ Naswoss kg, darhen & sodori oy e et ey P
Clactridium perfinoes snimels pain 8- 22 hours mmrmmmm
SR
Pouled water NG ¥Resnel racts of | Diermes with Bloody siools, Sbdorinel N and deiy W vepetabies,
animels mammrﬂmmm mhg:mt%zgm pouitry amd salade (potato, tunm, shrimp,
M‘ a——
intaetingi tracts of human snd snimale mmm%mm Raw O rare Mats,
Exchacchia ool cravping, dehydrstion and shock; Cen 18 - 48 hours ground beel, raw milk, milk  products,
Enlsropathoganic resulk in oM sever symploms (HUE) \
unpasteurtzec fulces & rrw vegatebies
Bole,  sedivwets, Gutt,  weber, | LRarthasl type - Vamiling, Gierrhea, orarmps | Dierheel - 8- 18 Wieais, vegetable Oishes, ocoked ros,
sl qereus vepgetation, comsels, dried foods and | & nauses hours cream pasiries, soupe, mashed potatoss &
| spices Emetic type - Nauses, vomiting & dlerhes | Emelic - | - 8 hours
Entuaring § merine walers ATDS,  NAUSS, &
Vo Al s vy 4-0 on, e -
| Campisbacier inucl ok, sewngh, shidps, & niaetinal Sacis | Fever, headeche, crampe, muncle pan & 7-5dap o ‘
g ST ol TR o e |
neturel walers, infestingl traot of Tever & abdominal pain o |
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TABLE 2 - CONTROL OF MICROORGANISMS OF
SIGNIFICANCE TO FOOD SAFETY

ORGANISM | _ OXYGEN
pH D.VALUE {Mig}
REQUIREMENT | RANGE (°C MINIMUM ZVALUE
Closiridium botulin y . .
botulinum Anaerope 10 - 60 Dz 3”1% ,.fg‘
Clostilin  bofuinin | Anasrobe 3340 2535 47 5 Z08- 557
74-10.7
Staphyiogocous auneus Facultative 6.5-50 30 - 40 47 18 -20 43-7.8 0.86/0.90"
5.10.0
Saimonafia ap0, Facultative 5-47 a5 - 37 408 32-53 =7.0- 0.945
_ ' 56 -6.4
Lisieria monocviogenes Facuitative 3-45 30 -37 50 8-12 Dpz=18sec 0.57
6.0
Anaerobe 65-50 43.45 5.0 8.0 Dy = 15 - 145 0.95
_ 9-16
Faculiative 10- 44 a7 504 378
~ Facultative 10-45 37 36-4.7 7.5-80 Deo =04 -0.8 0.95
Facultative 7-49 30 435 75 B le 0 095
Facuftative 10 - 50 30 - 40 48 §-10 Dgp=10-4.1 0.64
Yorsin Facultative 4.0 - 40 26 - 30 41-4.4 5.0
(1} Gmmssmoxinpmmnateao '

D- VALUE - Defined as the ime in minutes required to reduce the number of organisms by 90%, i.e. 1 log cycie

Z-VALUE - Defined as the rmmbar of degrees required for a specific bacterial death time curve to pass through one log cycle (90%
change)

These values are minimum or maximum values under optimal conditions. These parameters work synergistically (hurdie technology} in
many cases to further inhibit organisms.
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PREREQUISITE PROGRAMS: A
NECESSARY FIRST STEP IN
ASSURING FOOD SAFETY

CONSULTING FOOD SCIENTIST

WHAT ARE PREREQUISITE PROGRAMS -

The United States seafood HACCP regulations established that a HACCP plan
should include certain "Prerequisite Programs™. These include, but need not

be limited to the following;

* * 6 n o

When preparing the regulation, the United States Food and Drug Administration
clearly stated that HACCP is not a "stand alone" program. This position is not
limited to the USFDA alone. Regulatory agencies and food safety professionals
the workd over have taken this stance. Al HACCP programs must be
constructed on a firm foundation that includes the programs mentioned above.
These prerequisite programs are essential to the manufacture of safe and
wholesome foods. Processors should not even begin to think “HACCP
development” until these systems are in place. Perhaps the most important of
these prerequisites is sanitation because it is so all encompassing and direclly
affects so many other parts of the operation.

SANITATION, FOOD SAFETY AND FOODBORNE ILLNESS

There is no food quality or food safety professional in the world who does not
acknowledge the necessily of following basic good sanitation practices in the
production of food products and ingredients. This hold true whether foods are
being processed at the industrial level, food is being prepared and served food in
a retail or foodservice outiet or raw produce is being handled in fields or packing
houses. The importance of good sanitary practices has been brought into focus
again and again. There have been recent well-documented problems with
hepatitis A and strawberries, Listeria and cooked meats and salmonelia in fresh
orange juice. As noted earlier, ﬂle:rewasaglaﬁdedofdmimm
centered upon how sanitation would be incorporated into the regulations and
mmmmnmmuﬁbemwmm One of the issues that
undoubtedly contributed to the incorporation of sanitation SSOP’s in the two
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regulations that were enacted in the United States were the large number of high
profile food-bome outbreaks. In many of these, a lack of or break down in the
sanitation programs was found to be one of the contributing factors to the

outbreak.

Although many, including the ex-Surgeon General Dr. E. Everett Koop, have
publicly stated that the United States food supply is the safest in the world, the
media has helped to foster an environment of fear and distrust; a situation that
has definitely been manifested in the regulations and how they are enforced.
" This is particularly true with the United States Department of Agriculture and their
policies. This is not to say that the food industry could not do better. In fact, any
time any operation decides to rest on their laureis and accept the status quo,
they begin to decline. Food quality and safety programs must keep moving
forward and working to do better. To quote from a Woody Allen movie;

*Relationships are like a shark....they must keep moving forward or they
sink to the botfom and die".

The same holds true for any food processor, retail grocer or foodservice
operation.
SANITATION SSOP’S - SEAFOOD INDUSTRY

The first prerequtsite program which is listed is sanitation. The seafood HACCP
regulation states in 123.11;

*Each processor shoukd have a written sanitation standard ogemting procedure
{herein reforred to as SSOP) or similar document thal is specific to each location
where fish and fishery products are produced. The SSOP should specify how the
processor will meet those sanitary conditions and practices which are to be
monitored in accordance with paragraph {b) of this section”™.

Please note that the regulation reads “shouid have a written”....In the preamble
to the actual regulation, it says that “FDA has not elected fo make the
development of an SSOF mandatory because it recognizes that some
processors may be able fo achieve satisfactory sanitary conditions without
having lo commit their sanitation control procedures to writing”. In paragraph (b},
the reguiation defines the specific areas which are described in 21 CFR Part
110, the Current Good Manufacturing Practices for the that the processor

shouid be addressing. These specific areas are;

Safely of water used in process or for manufacture of ice

Condition and cieanliness of food contact surfaces including utensils, gloves & garments
Prevention of cross-contamination
‘Maintenance of handwashing, hand sanitizing & toilet facilities

Protection of food, food contact surfaces and packaging form adulteration

Proper labeling storage and use of toxic compounds

Control of employee health

Exclusion of pests from the plant

"l&g*,"
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What, therefore, is this regulation asking of the processor? its rather simple;
comply with the ¢-GMP’'s defined in Part 110 and monitor that there is
compliance. What the promulgation of this regulation has done is end the
de&atemmtev&vedam%ésmmmgmmmmm
points. The persons in the agency responsible
WM%MCCPpMWWWmmm
those Critical Control Points (CCP’s) necessary to assure food safety.
Sanitation, especially those issues related to cleaning, sanitizing and routine
maintenance aimed at assuring safe operation of equipment, may now be
included in the prerequisite programs and need not be called CCP's.

So why did the Food & Drug Administration include sanitation requirements in
the seafood HACCP regulation, especially since 21 CFR Part 110 was already
“on the books™. To quote the preamble to the reguiation, they felt that;

“..& has not yet succeeded in developing a culfure throughout the
seafood industry in which processors assume an operstive role in
vontrolling sanitation in their plants”.

MWMﬁmmmWwﬁ;mmWﬁum
properly develop and implement HACCP, and thereby assure food safety.
SANITATION SSOP'S - MEAT & POULTRY INDUSTRIES

The regulations governing meat and poultry inspection by the Food Safely and
Inspection Service have had a sanitation element in them for many years.
These regulations were found in Title 9 Part 308 of the 1996 Federal Register.
With the passage of the HACCP regulation, there have been some changes in
the reguiations. Let's look at what was, and move on to what is.

The old regulations described requirements for sanitary design of the plant and
equipment. They required operators to submit plans and specifications to assure
that operations woukd be maintained in a sanitary condition. The next secfion

308.3 was titled "Esiablishments: sanitary condilions; requirerments”. This
section required the following, all of which were aimed at assuwring that the facility

operated in a safe and sanitary condition;

Maintenance of sankary concitions
Abundant ighting

Drai 2 phimbi

Water supply & reuse
Floors, walls & ceiings

Raiis and passageways

Condition of production & storage

areas
= Pest control

‘I‘Q..’*
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Section 30B.4 addressed the need for adequate sanitary faciiities and
accommodations, that included dressing rooms, toilet facilities, waste disposal,
handwashing, sanitizing and drying facilities and where these facilities shouid be
located. The remaining sections of the regulation 308.5 through 308.16
described what needed to be done to maintain sanitary operations in different
parts of the operation or with different types of equipment. Aliso, included in
section 308.14 was a statement mandating that no persons who were infected or
sick be allowed to work in areas of the plant where product is being processed.
The bottom line is that these regulations were very similar to those described in
21 CFR Part 110, except that they specifically addressed issues of concern in

the meat and pouitry processing industries.

With the passage of the new regulafion, much of the detail formerly found in Part
308 has been removed and is now condensed into Part 416. The sanitation
requirements for meat and poultry processors are described in the Part of Title 9.
Although the details are not included in the new regulation, their spirit lives on.
So how are the new sanitation requirements are set up.

The regulation states that;

*Each official establishment shall develop, implement and maintain
wriften standard operating procedures for sanitation (SSOP’s) in

accordance with this part.”

Meat and poultry operations were required to have completed this exercise by
January 27, 1997.  Failure to comply resulted in some operations being
shutdown. So what does the FSIS call SSOP's? Johnson & Nunes (1996)
described what is required in a recent article in Meat and Poultry, but the best
source might be the appendices to the regulation. Appendix A is called
“‘Guidelines for Developing a Standard Operating Procedure for Sanitation
{Sanitation SOP’s) in Federally Inspected Meat and Poultry Establishments” and
summarizes the role of sanitation quite succinctly;

*Sanitation maintains or restores a state of cleanliness, and pmmotas
hyagiene for prevention of foodbome iliness”. A

SSOPs for these processors are required for premperationat and actual
operations. There are requirements for monitoring the efficacy of programs,
taking corrective actions should deviations occur and maintaining records that
SSOP’s are being adhered to. In other words, this industry appears to have had
a great charge placed upon them. Appearances are deceiving, however. Many
operations already had such programs in place and the regulation simply placed
them in a position where they had fo organize these programs more formally.
The other issue is “Why wouldn’t a processor have SSOP's in place?”. Standard
operating procedures, especially written protocols are a basic tenet of good

quality operations, and good common sense.



So what constitutes an SSOP? An SSOP must include the following;

* Describe all procedures (identifying pre-operational and production
procedures separatsly) that an establishment will conduct fo maintain
proper sanitation.

* Smfyﬁﬁﬁmdm PFOCOGUINes.

+ Identify the individuai(s) responsible for implementing and monitoring
ﬂwS{}P(mtnemsanlyﬁwmlweemﬂypetmm
specific sanitation task)

+« Be signed and dated by the individual with on-site
authority (or a higher level official) when adopted and/or modified.

= Provision should be made for handling problems or deviations, tat is,
what corrective actions should be taken,

WHAT ABOUT OTHER INDUSTRIES

Having reviewed the SSOP requirements established in the HACCP regulations
for the seafood and meat and poultry industries, the next question is “How does
this affect my operation since our company does not produce either of these
types of products? For one thing, all food processors involved in interstale
commerce stil must comply with 21 CFR Part 110. ammﬁm
involved in interstate commerce may be inspected by FDA investigat

required to adhere to these regulations.

The next issue is HACCP itself. With the passage of these two regulations, it
shouid be obvious to all that the regulatory agencies believe that HACCP is a
good means for assuring food safely. There are many individuals who feel that
the next step will be to mandate HACCP for all industries. The fact that these
two regulations include provisions for sanitetion prerequisites means that there is
ammmmwmmccpwmmmmm
The agencies will be looking at how each regulation performs and will, hopefully,

incorporate the best of both into any new legisiation.

mmﬂmhmmmmmwmmwamm

ingredients. Development and implementation of good sanitation practices is
basic common sense, and as described earlier can provide your operations with

real economic benefits. The quality managers need to be able o demonstrale
those benefits to management, however.

COMPONENTS OF A SANITATION PROGRAM & FOOD SAFETY

evelopment of wrilten sanitation standard operating procedures or SSOP's
amamg@a&mmﬂai&wq&ﬁym Al food
processors should take the time and commit resources to developing and
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maintaining such programs. Let's look at what some of the essential parts of a |
sanitation program should be, how a processor might develop these programs
and why they are important towards assuring the manufacture of safe foods.

Cleaning and Sanitizing - One of the crucial parts of any sanitation program is
cleaning and sanitizing. For this part of the SSOP’s, working with suppliers is
strongly recommended. A good chemical supplier can be an invaluable resource
in developing programs. They can recommend the proper cleaners and
sanitizers, train your staff to use them and help draft the written procedures.
They can even offer advice on how to develop monitoring and record-keeping

programs.

To assure that cleaning and sanitizing operations are done properly, another
idea is to work with the equipment suppliers themselves. Many of these
suppliers provide training on how to properly clean their systems. Of course, the
best means to assure that your equipment is properly cleaned is to purchase
units that both are easily cleanable and properly instalied so that there is easy
access for cleaning. Failure to adhere to these basic tenets of sanitatary design
can create a sitiation where cleaning becomes a tedious and very odious chore
for someone. If something is hard to do, or unpleasant, there is less chance that

it will be done properly.

Why are cleaning and sanitizing so important? One of the most common means
for spreading pathogens is through cross-contamination. Failure to properly
clean and sanitize lines or equipment can result in the recontamination of each

and every plece of food which passes.

Preventive Maintenance - This is one area that is frequently overlooked.

Proper maintenance can extend equipment iife, reduce the costs which incur
from breakage and lost work time (down time) and assure that safe foods are
manufactured. How many of you have looked at a piece of equipment and
wondered, “Gee. where did thal bolf go?” Hopefully, it is not in a product
somewhere. This, too, is an area where it is iImportant to work with the suppliers,
especially with the new electronic units like check weighers and metal detectors.
They will train your staff to properly maintain and clean the units to assure
maximum life. In this day and age, it is absolutely essential to look not only at
the equipment, but at the manufacturer's customer service programs. Be sure
that the seller will be there to help. Another area which must not be ignored as
part of maintenance is making sure that your maintenance crew, be they
mechanics or electricians, are fully aware that they work in a food plant and act

accordingly.
" How can this create problems? One possible problem, as alluded to earlier, is

the potential for introducing physical hazards to the food. Failure to maintain
equipment properly may aiso result in chemical contamination, as maintenance
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people occasionally decide that “if a little lubricant is good, more will be better”.
The more lubricant the greater the chance that product will get into the food.

Handwashing & Toilet Facilities - It has been well documented that a large
percentage of foodbome outbreak were caused by transfer of organisms
between the people and food. This can be minimized by encouraging, Nno make
that requiring, workers to wash their hands reguiarly. To do this, handwashing
and sanitizing facilities must be conveniently located, properly supplied and meet
the needs of the work force. One handwashing facility for 300 workers is not
adequate, a sifuation that | have seen in more than one plant.  These facilities
should also be designed fo prevent recontamination. This means water should
be activated with foot pedals or other means. There are several systems on the
market today that literally wash workers hands for them. Alltheydoneedtodo is
insert their hands into a unit and they are sprayed with sanilizer. These systems
are effective, easy to use and apparently fun for the workers, but they are
expensive.

Pest Control - The seafood HACCP regulations specifically state that there
shalil be programs in place 10 exclude pests. This is not required in the meat
and poullry regulations as an SSOP, but is addressed in Parts 308 and 381.
Pest control is something which a processor can manage on his own or tum to
an outside pest control or management agency. To reduce the work load on
staff, an outside agency may be the best bet. They will place traps and maintain
them, conduct routine spraying and can offer insights into how to make your
operations less hospitabie to pests and potential infestation. They can aiso help
develop the appropriate monitoring forms. i an outside agency is utillized, &t is
always recommended that a member of your staff accompany the agent when
he visits your facility. This way the operators can not only gain a better
understanding as to what they are doing, but receive immediate feedback on

potential problems.

insects, rodents and birds may spread pathogenic bacteria through their
droppings or on their bodies. Studies have shown that the there are dozens of
diseases to which man is susceptible that may be spread by flies. Consider the
fly and where they are often found when not in your plant....Keeping these
creatures from your facilities will minimize the potential for cross-contamination
of foods. The best way 0 do this maintenance of the plant, its buildings and
grounds. In fact, 90% of pest control is good sanitation. This will help assure
that pest control programs are operating at their highest level by depriving pests
of food, water and harborage. It will also assist in cleaning programs. Part of
maintenance is upgrading whenever possible. Upgrades may include regrading
driveways to assure that water drains properly, resurfacing floors in the plants to
assist in cleaning and helping to enhance worker safety or replacing drains so
they operate properly and do not pose a potential health or worker safety risk.
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Employee Health - Management must take steps fo assure that all workers
handling foods are in good health. Workers with ilinesses or injuries should not
be allowed to handle food. So that your work force will let you know that they
have a problem, make an effort to put such individuals to work in other parts of
the plant. If you send them home, they will be loath to notify management the
next time they are ill. This is something which relates directly to employee
education, which is, unfortunately, something that is ignored all too often.

Recalls and Product Identification - These two prerequisites literally go *hand-
in-hand”. One cannot do a recall without being able to identify the product which
begins when the individual units are coded on the processing line. Product
coding systems generally are established by the company. Codes may
embaossed or inked on the individual containers. Most operations also code the
cases and utilize pallet tags. Each of these steps helps to “control” the product
and trace its flow. As part of their product identification program, many operators
have now established systems whereby the aclual lots of ingredients used to
produce finished goods are known. This is a common sense approach to food

safety and a required part of 1SO-8000 programs.

- Recalls are an exercise that a company wouid rather avoid, but are at times
necessary. A recall is basically a call to return all product of a certain code or
codes. Reasons for recalls may be safety or quality related. In 21 CFR Part

113, the regulation states;

‘Records shall be maintained to identily the initial distribution of the finished product to
facilitate, when necessary, the segregation of specific food lots that may have become
contaminated or otherwise rendered unfit for thair intended use”.

it is recommended that processors conduct “mock” or practice recalis at least
one time per year to test whether the systems for tracking they have in place
really work. Ideally, they should be able to determine where every single unit

from a particuiar iot has been shipped.

Education and Training - This point has been left for iast as it is the most
important in my mind. As SSOP's are common sense, so is a commitment to
employee education. All operators should develop programs to assure that their
employees understand basic GMP’s and proper food handling. These training
‘programs could use videos, lectures or any other means to get the message
across. One excelient tool for worker education is the use of slides taken in your
own plant. Such slides should show both good and bad practices, and, if
possible, incorporate people with whom the staff can identify. It is not only a

good way to leamn, but can be fun.

A copy of employee guidelines for a fictitious company are included in the
handout. Simply asking the employees 1o read and sign such a document does .
not constitute employee education. The education programs should be designed
to exptain not only why these rules are in place but also why they are important.
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In certain states such as California, Florida or Texas in the United States for
example, consideration must be given to printing any training programs or
materials that are developed in both English and Spanish. Good education for
workers is an investment in the future.

Taking the time to provide education to workers will not only help assure the
production of safe and wholesome foods, but it may foster an environment where
the people feel that they are needed. A wise woman once told me;

“One trains their dog, but educales a person”.

Provide your staff with the appropriate education so that they can not only do
their job effectively, but they understand why they are doing i.

SUMMARY

Sanitation standard operating procedures (SSOP’s) are required prerequisites of
the HACCP regulations for the seafood and meat & poultry processing
industries. They and other prerequisite programs should be integral parts of any
food or ingredient processing or handling operation, however. They are
considered to be part of the foundation which will assure the production of safe
food. Sanitation SSOP's and those relating to other issues such as product
tracking, recalls and preventive maintenance are, in realily, basic common
sense. Developing and implementing such programs in any industry requires
one very important commitment, however.....a commitment from management,
which is at times a stumbling biock. If management does not support something,
it is doomed to failure.

USED WITH PERMISSION OF THE AUTHOR 37
1997 COPYRIGHT RICHARD F. STIER, CONSULTING FOOD SCIENTIST



REFERENCES
1} Bauman, H.E., {1882), "Introduction to HACCP®, from HACCP: Principles and Applications®, M.D.
Pierson & D.A. Corlett, Eds,, Van Nostrand Reinhold, New York, NY.

2) Bechtcl, L., {1993}, "Supplier Parinership: An infegral ingredient of Total Quality Management in the
Manufacturing Process”, from Total Quality Management, A Short Course Sponsored by the Continuing
Education Commiitee and the Quality Assurance Division of the Inslitute of Food Technologists,

February 2-4, 1983,

Gantts, R., (1996), "S.0.P.S and Sanitstion: Exce! Sets the Pace”, Meat & Poultry, Vol. 21:6 (June)

Garrett, E.S., (1997), "Effects of Codex & GATT", Presented at !nfemnational Food Safety HACCP

Conference, Noordwiik ann Zee, The Netherlands, Faebruary 17-19.

Johnsor, D). and K. Nunes, (1996}, "5.0.F.8.: Clegniiness is the Law”, Meat & Poullry, Vol, 21:9

{September)

Johrson, D. and K. Nunes, {1896}, “Bug Patrol; FSIS Splils the Cost of Pathogen Testing", Meat &

Pouitry, Vol. 21:9 (September)

7} McDonald, R, {1996), "HACCP. A Regulatory Approach”, Presented at Applications of HACCP,
Sponsored by the State of CalifomniaDept. of Health Srrvices, May 21-23, Fresno, CA

8) Pillsbury Company, (1973}, “Food Safety Through Hazard Analysis Critical Control Polrit System”,

Contract No. FDA 72-59, Research and Development Daepariment, The PHlsbury Company,
Minneapolis, MN

§) Stier, R.F. & MM. Blumenthal {1992), "Safety in the Processing Plant”, Baking & Snack, 14:3, p.22.

10} Stier, R.F. and M.M. Blumenthal, {1683), "Plant Self Inspection®, Baking & Snack”, 15:2, 53. Also,
4945, Dairy, Food & Ervironmentat Sanitation, 15:5, 545.553,

11) Stier, R.F. & M.M. Blumenthal (1904), "Will HACCP Be A Carrot or A Stick”, Baking & Snack, 18:5
12) Stier, R.F. & M. M. Blumenthal, {1994), "Sanitation Paybacks”, Baking & Snack, Vol.18:8, 88-70

13) Stier, R.F., (1998}, "Your Ten Worst Quality Woes", Baking & Snack, 18:7, 32-28,
14) Stier, R.F., (1997), "Sanitation Standard Operating Procedures {(SSOP's} as HACCP Premxuisites”,
Presented at Food Processars Sanitation Workshop, Santa Nells, CA, February 56, 1997

15) United States Department of Agriculture, Food Safety and Inspection Service, (1998, *
Reduction, Hazard Anslysis and Critical Conirol Points (HACCP) System®, Code of Federal
Reguiations, 9 CFR PARTS 304, 308, 310, 320, 327, 381, 416, 417, July 25

16} United States Department of Agricuiture, Food Safety and Inspection Service, (1896}, "Sanitation *, 8
CFR PART 308

17) ‘United States Food & Drug Administration, (1995), *Procedures for the Safe and Sanitary Processing
and importing of Fish and Fishery Products®, Code of Federal Regulations, Title 21 Parts 123 & 1240,

December 18.

18) United States Food & Drug Administration, (1896), "Cument Good Manufacturing Practices in
Manufacturing, Packing and Holding Hurnan Food™, Code of Fedarsl Regulations, Title 21 Parts 110,

December 18.

19) Ward, D. and K. Hart (eds). 1996, "HACCP: Hazard Analysis and Critical Contrel Point Training
Cumviculem”®, National Seafood HACCP Alllance for Training & Education, North Caroling Sea Grant,

Raleigh, NC |

3
4)

USED WiTH PERMISSION OF THE AUTHOR k3
1997 COPYRIGHT RICHARD . STIER, CONSULTING FOOD SCIENTIST



£ v:,:{’::smms at ,.,
4 enforcs the plant rules B

inn order o
highest e

Hroness grea d
anything 1o prep

&y Al ngredients sre 0 b sicmﬁ i cicsed conpingrs gl sl tmes fo
contamination. After cpening 3 containgr, fabed i with tha dals that ¥ we
using indelitde marker “%’rsese materials shail be stored oo pallels or on shed
materials shail be stored on the floor at any time.

30 Al ngredient contaners shall be clearly marked 35 o their idenilly 10 prewent
misuse. I & containgr is ot inbeled, sal # s5ide and contadt management.

£ 013 s 7 g pr S = o ‘ o 3 P o Eenes ra sy PR
41 Al maching lubricants, Claaning chemicals, samlizers, e shall be siored away from
SHWESS 1A% o preven oossibie

ingredients and packaging malenals in designated s
cross cantamination.

Do nat helg any obects, such as penciis, pens

e

Hme

Any product or packaging malenals whuch fali omto the flogr shall be discarded

P3¥

]

Jo not bring glass objects intn the production or warahousing areas at any time

o

4

Keep waste bins coversd al 2 iimes.

o

Do not place food or drinks on packaging materiais, ingredients or

Food ; «weci inn designated areas oy,

&

101 Walkmans or personal stereos are not aliowed in the produchion srez as they must
be handisd by workers and cannda! be sanitized.
111 Al utensils, such as kKnives, spoons. BIC, must &e siored i designated areas when

nol I uge.

sandize, znd store all proce:

12} Proguction floor staff must cisan,
g 1o posted procedures.

ytensits at the end of the work day according

CLOTHING AND GARMENTS

Al empioyses shall wear clean dlothy fzg when reporing 1o work, Shons,
or tom clothing are nol accepiable rom both a p .,a‘um quality and &“m»m $3f6*“"

prospecive

4t
3

5
I




L

b

EREVENTION OF ©

P
sEE

o

Y als
(e 5'3‘3: b=

%

Procrss ares

aryth

ug‘}

s
i

prop

oW
=

3

.3

e

3

reciernd

bR

s
e

W

1

3 B

i
7

shgl

A

7
£

H
H

b

Fiine
gredients and

g

Y

H

<

5,

4}

s Troem

X
%
o

i

¥

COrFamng

7

Y
LS

3 ne

e

Q
b

¥

whipdd by

s

e hat

H

3

ArEat=g

B

aled sreass when

w

1 cessinn

oy 3 ind

LR & 11

P
’)u

s, el

’

g
7 ad

CLOTHING AND GARM:

spective.

"




2) No jeweiry, including rings, brooches, watches, pins, and earrings, shall be wom in
the production area. The only exception being a plain goki wedding.

3) Ab employees and guesis must wear hair nets provided by THIS PLANT when
working in or entering the production area.

4) Al bearded employees and guests must wear beard nets when working in or
entering the production arsa.

5) No articles whatsoever, such as pens, pencils, or thermometers, may be stored in
upper shirt or smock pockets.

6) No hairpins, combs, or barrettes are may be womn by employvees working in the
production area.

7) Employses working in the production area may not wear false eyeisshes, false
finger nails, or finger nail polish.

8) Al employees shall wear rubber gloves provided by THIS PLANT when handiing
product or ingredients directly. Gloves must be discarded at the end of a shilt or if
they become soiled.

8) Production floor employees shall put on a clean smock each day. At the end of the
day, the dirly smock shall be placed in the laundry hamper.

EMPLOYEE HYGIENE & DISEASE CONTROL

1) All employees are required to thoroughly wash their hands before starting work, after

using the restroom, after touching any potentially insanitary equipment or utensils,
and after any break. Following washing, employees must use hand sanilizer,

2) Any employee with any signs of iliness (sneezing, coughing, rinny nose, or fever)
shall not be allowed to work in the production area. Contact your supervisor and
report your condition prior to reporting to work.

3) Any employoe with open and/or infected wounds or cuts on their hands or face
should not work in the production arsa. Wounds on hands mumst be fully covered

with a glove if the employee is to work in the production area.

EATING, DRINKING, & SMOKING
1) No food or drink is aliowed  the production area. Eating and drinking is allowed in
designated areas only, which are defined as the administrative offices and the

room.
2) No chewing gum, tobacco, snuff, or toothpicks are allowed in the production area at
any time.
3) No smoking in the production area at any time. Smoking is allowed outside in
 designated areas only.
| understand the rules for employees of THIS PLANT and promise to abide by
them as long as | am employed by the company.
— R K TR TE e A PURRT WY TR
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INTRODUCTION TO HACCP
PRINCIPLES

RICHARDF. STIER

introduction

During our discussion of the history and evolution of HACCP, we have touched
on the seven HACCP principles established by the National Advisory Commitiee
for Microbiological Criteria for Foods (NACMCF). NACMCF has been
acknowledged around the world as being one of the leaders in the development

of HACCP. The Codex Committee on Hygiene (CCFH), who has been given the
task of developing HACCP for use workiwide, has drawn on the materials

generated by the NACMCF quite extensively. The NACMCF principles may be
seen below.

HACCP PRINCIPLES - NACMCF 1997

41 | CONDUCT A HAZARD ANALYSIS. PREPARE A LIST OF STEPS IN THE PROCESS WHERE
SIGNIFICANT HAZARDS OCCUR AND DESCRIBE PREVENTIVE MEASURES

2 | IDENTIFY CRITICAL CONTROL POINTS (CCP'S) IN THE PROCESS.
3 | ESTABUSH CRITICAL LIMITS FOR PREVENTIVE MEASURES ASSOCIATED WITH EACH
IDENTIFIED CCP.

ESTABLISH CCP MONITORING REQUIREMENTS. ESTABLISH PROCEDURES FOR USING |
THE RESULTS OF MONITORING TO ADJUST THE PROCESS AND MAINTAIN CONTROL.
ESTABLISH CORRECTIVE ACTIONS TO BE TAKEN MONITORING INDICATES THAT
IS A DEVIATION FROM AN ESTABLISHED CRITICAL LINIT,

i3
B

8 | ESTABLISH PROCEDURLS FOR VERIFICATION THAT THE HAGCP SYSTEM IS WORKING
CORRECTLY.

T | ESTABLISH EFFECTIVE RECORD-KEEPING PROCEDURES THAT DOCUMENT THE HACCP
SYSTEM

m WHMMW“WMMW.MGCDMM
Commitiss Tor Microbiclogical Crieeia for Food, Augaet 14, 1007 \

When implementing 8 HACCP plan, both the NACMCF and CCFH recommend
five additional steps be employed. These steps, assembling the HACCP team,
describing the product, identifying its intended use, constructing a flow diagram
and verifying that flow diagram, will be discussed during the section on
implementation. What is not mentioned, but is of paramount importance is
management support. Without management support, the program will never get
off the ground.
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Principie 1 - CONDUCT A HAZARD ANALYSIS - This is the essence of the
HACCP systern. The team must determine what potential hazards exist with the
food, its ingredients and the process. Hazards may be biological, chemical, or
physical in nature. Sources for determining potential hazards are experts in the
field, published literature, a company's experience and the products being
processed. Part of the hazard analysis process is to develop the process flow
chart, so that it is possible to see where hazards may come from and how they
might be controlled. Once these hazards have been identified, the team must
consider preventive measures, or the how the hazards can be reduced,
eliminated or minimized. The team must take care not to identify too many
hazards. Do not confuse hazards with qualilly issues, Inclusion of toc many
hazards will make the final HACCP plan unwieidy and difficult to manage. It will
also increase the chances for failure of the system. A hazard must be

addressed in the plan if it is,

1) Reasonably fikely to occur and
2) If not properly controlled, it is likely to result in an s.;naaoeptable

health risk to consumers

Methods for controlling or removing biclogical hazards include time and
temperature control (refrigeration), heating and cooking, fermentation or pH
control, addition of salt or preservatives, drying and source control. Chemical
hazards may be conirolled using source control (vendor certification or
certificates of analysis), production control and labeling. Physical hazards may
be controlled or eliminated through using source control or production control,
such as through the use of magnets, metal detectors, destoners and other such

equipment.

Principle 2 - DETERMINE THE CRITICAL CONTROL POINTS (CCP’'S) - After
determining what the hazards are in the systemn, the next step is to establish
where in the process these hazards may be controlled. These points are called
critical control points or CCP’s. A CCP is defined as ;

“a step at which control can be applied and is essential to pravent
or eliminate a food safety hazard or reduce it lo an acceptable

 level.

Prevention of hazards in different products or process may be at the receiving
step {certificates of analysis from suppliers), through the addition of ingredients
or additives or through the process itself. Refrigeration or freezing will control
microbial hazards. Hazards may aisc be eliminated by cooking (destruction of
pathogens or parasites), through the use of instruments like metal detectors or
by freezing (parasites in fish and pork are destroyed by this process). Removing
chemical hazards from most products is very difficult, if not impossible. :
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The NACMCF and the CCFH recommend the use of a decision tree to determine
what steps in the process should be considered as CCP's. The decision tree
poses four questions which help to establish CCP's. They are asked at each
step of the process. These are;

1) Does a preventive measure exist at this step or in subsequent steps
in the process flow for the identified hazard?
2) Does this step eliminate or reduce the likely occummence of a

significant hazard to an acceptable level?
3) Could contamination with an identified hazard or hazards occur in
excess of acceptable levels, or could these increase to unacceptable

levels?
4) Will a subsequent step eliminate the ilentified hazand or reduce the

likely occurrence to an acceptabie level?

Based on the yes or no answers, the HACCP teamn decides whether a point in
the process is or is not a CCP.

Principle 3 - ESTABLISH CRITICAL LIMITS FOR EACH CCP - For each
critical control point (CCP), a means of control needs to be applied. These are

the critical limits, which may be defined as;
*A cniterion that must be met for each preventive measure associated

with a CCF"
Examples of critical limits for seafood products may be seen below;
Examples of Critics! Limiix
HAZARD __CCP_ CRITICAL LIMNIT -
"Bacieasl Pathogens Pastecrization > 161°F for 2 15 seconcs for siimination of paihogens I milk
Bachril  pathogons Drying Oven Drying schedule - oven mmpersane: > 200°F , drying e >
(biologicad) 120 minutee, sir fow > 2 R*Anin, product thickess <05 inches
achisve Aw < 0.85 o control In diied foods
“Baciwial pethogens ACkRication Baich scheduis - procect weight <_ 100 Bs., sosk me > 8
iclogicel) hours; scetic scid concentration > 3.5%. volune < 50 gal (o
wnraw¢u&wmmhmw

Critical limits must be realistic and achievable. Operating limits may be more

stringent than those established to ensure safety. If this is the case, there is &
built-in safety factor. For example, if @ cook is set at 180°F for 3 minutes for

quality and the critical imit to destroy pathogens is 165 for 30 seconds, there
shouid be little chance of a deviation at that CCP.

Principle 4 - ESTABLISH CCP MONITORING REQUIREMENTS - Monitoring is
the heart of the HACCP program. Monitoring may be defined as;
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*To conduct a planned sequence of observalions or measurements
to asses whether a CCF is under control and fo produce an

. accurate record for future use in verification”.

Monitoring in HACCP programs must be on- or at-line, so that information is
quickly and easily available to the operator so that he or she can make a
decision. It is for this reason that monitoring operations and the limits that have
been designed to control food pathogens do not actually test or monitor for
specific food pathogens. No system is rapid enough to provide proper
“feedback” for the system. This is why physical and chemical parameters are

most often monitored.
Monitoring may be continuous or intermittent. Its purpose is to;

1) Track the operation of the process and enable the identification of

trends towards a critical limit that may require adjustments
2) To identify when there is a loss of control (a deviation at a CCP)
3) To provide written documentation of the process control system

- The individual assigned to monitor a specific CCP, whether he or she is using an
instrument, making a measurement or watching a continuous recording system

should be;

1) Trained in CCP monitoring techniques
2) Fully understand the importance of monitoring techniques
3) Have ready access to the monitoring activity.

4} Accurately report each monitoring activity
5) Immediately report critical iimit infractions so that immediate

corrective actions may be taken.

Principle 5 - ESTABLISH CORRECTIVE ACTIONS TO BE TAKEN WHEN
MONITORING INDICATES THAT A PARTICULAR CRITICAL CONTROL

POINT IS NOT UNDER CONTROL - One of the tenets of monitoring was to
report critical Jimit infractions so that immediate corrective actions could be

taken. A comrective action is defined as;

“A procedure to be followed when a deviation or failure to meet a cnitical
limit ocours”.
Whenever an established critical limit is exceeded, there is a potential that food
safety has been compromised. For this reason, corrective actions must;

1) Correct and eliminate the cause of the deviation and restore process

control
2) Identify the product that was affected during the deviation and

determine its disposition
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Corrective actions may be or may not be predetermined. This means that it is up
to the HACCP team to determine all possible deviations, and establish exactly
what must be done shouid that deviation occur. Establishing predetermined
activities allows operators to make decision according to established protocols.
If there are no predetermined activities, the decisions must be referred to an
individual trained in HACCP principles or the HACCP team. With these kind of
deviations, the experts recommend that the processor consider reevaluating their

HACCP plan.

How the product invoived in a deviation is evaluated and the corrective action

taken depends on the product, processing system and the type of deviation. All
product involved in a deviation shoulkd be placed on "hoid® until it can be
evaluated. Processors shouid establish an area in their warehouses or cold
storage facilities where product that has been placed on hold be stored. The
creation of such an area minimizes the probability that suspect product will be
unintentionally used or shipped. After evaluating the deviation, actions that could
be taken include release, rework, reprocess or destroy. Evaluation could involve
reviewing records, testing the product involved and reevaluating the plan itself.
The botiom line is to be assured that no potentially hazardous product is
released into distribution.

Principle 6 - ESTABLISH PROCEDURES FOR VERIFICATION TO CONFIRM
THAT THE HACCP PLAN IS WORKING EFFECTIVELY - The objective of
principle 6, verification, is to provide the managers of the HACCP plan with a
level of confidence that the plan is working as it has been designed, that is,
potential hazards are being controlled. Verification is defined as;

"The application of methods, procedures, lesis and other

evaluations, in addition to monitoring to determine compkance with

the HACCP plan™.
There are a number of elements which make up verification. These include
validation, verification of CCP activities, HACCFP system vevification and
regulatory agency compliance.

There use of the terms verification and validation can create confusion.
Validation is part of the verification process and may be defined as;

“Obtaining evidence that the elements of the HACCP plan are
effactive”.
One type of validation is targeted ensuring that each CCP, and the limils that
have been established for it to control, have a sound basis in science. Valdation

of the system must be done when the plan is implemented. it should aiso be
conducted any time there is a change in the process or raw matesials, there are
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recurring deviations, new information on hazards is developed, an audit
uncovers problems or there is a change in product handling or distribution,

Calibration of monitoring devices is also pari of verification. Whether the
instruments are temperature recorders or metal detectors, they must be
calibrated and a record of calibration made. Failure to retain such records may

result is serious economic problems.

Record review is another part of the verification process. A record review audit
should inciude determining whether,;

+ Monitoring activities have been performed at locations specified in the

HACCP plan. ‘
+ Monitoring aclivities have been performed at the frequencies specified in

the plan.
+ Corrective actions have been performed whenever monitoring indicated a

deviation from critical limits
+ Equipment has been calibrated at frequencies specified in the HACCP

plan. '

|deally, the only finished product testing that may be required in a HACCP plan is
the occasional testing of products to verify that they are free from potential
hazards. As the focus of HACCP is process control, and not end product testing,

this can be a considerable cost savings for operations.

Principte 7 - ESTABLISH DOCUMENTATION CONCERNING ALL
PROCEDURES AND RECORDS APPROPRIATE TO THESE PRINCIPLES
AND THEIR APPLICATION - Recordkeeping is the final HACCFP principle
defined by the CCFH. It may also be the most important. Food and Drug
Administration officials in the United States have publicly stated;

“If it is not wriften down, it never happened”.

Or in other words, if it is not in writing, you have no way of proving or validating
something. Records provide the documentation that the HACCP plan is

functioning as designed. Records are required for:

1) HACCP plan and support documentation used in deveioping the

plan
2) Records of CCP monitoring
3) Records of corrective actions
4) Records of verification activities

As noted earlier, records are also required to assure that sanitation and other
prerequisite programs are being carried out.
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All records should confain certain basic information. This basic information
includes but need not be limited to; ’

¢ Fomn title ¢ Critical imits

+ Fim name & location ¢ Operator's sighature or initials
¢ Time and date + Reviewer’s signature or initials
¢ Product identification ¢ Date of review

¢ Actual observation

Records may be hand written on forms, they may be computer records or
recorder charts. Whatever type of record is used, the aforementioned
information must be included. They shouild be retained at the processing facility
or in a location where they are easily accessible. For the United States seafood
industry, the regulations require that HACCP records shall be maintained as

follows;

Refrigerated products 1 year
Frozen, preserved or shelf stable 2 years
products

These are good basic guidelines for all products. The most recent changes in
the HACCP principles by the National Advisory Committee for Microbiological
Criteria for Foods and the Codex Commitiee on Food Hygiene acknowiedged the
importance of recordkeeping by switching principles 6 and 7 making

recordkeeping the final principle.

Summary

For a HACCP systern 10 operate properly, each of these seven principles must
be functioning as one. They are seven integrated units making up a system, not
seven individual, stand-alone principles. The HACCP team must properly
manage the HACCP system to verify that it is working as designed, that it is
upgraded as needed, and new information which coukl affect product safely is

evaluated as it becomes available.
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CONDUCTING A HAZARD ANALYSIS:
UNDERSTANDING RISK

Richard F. Stier
Consulting Food Scientist

INTRODUCTION

Hazard analysis or risk assessment has become much more prominent of late,
especially in light of the enactment of mandatory HACCP regulations in the
United States, the adoption of HACCP as a means for assuring food safety the
world over, and the agreement within the Codex Committee on Food Hygiene to
adopt HACCP principles and preliminary steps. The HACCP regulations
enacted in the United States addressed products from the meat and poultry and
¢ Procedures for the Safe Processing and Importing of Fish and Fishery
Products - Finalized December 18, 1995
¢ Pathogen Reduction; Hazard Analysis and Critical Control Point (HACCP )
Systems, or the so-called "Mega Regs” - Finalized July 25, 1996

What finalizing these regulations indicated was that the federal regulatory
agencies and the congress of the United States are taking a much greater
interest in food safely, and the risks inherent in the food we eat. This trend has
continued with the Clinton Administration’s Food Safety Initiative. The bottom
line is that each of these documents, plus the proposed HACCP regulations for
juice and juice products, focuses on HACCP as a tool to assure the safety of the
foods the regulations target. These proposed regulations are direct descendants
of the 1985 National Academy of Sciences report, which stated that ;

HACCP provides a more specific and critical approach to the control of
microbiological hazards than that achievable by traditional inspection and
quality control procedures *.

The bottom line is that HACCP is here to stay throughout the world. This is not

surprising, given the support the system has in the regulatory agencies and in
the industry, who all seem to agree that HACCP is a common sense and rational

approach to food safety.
HAZARD ANALYSIS

The first principle of HACCP is hazard analysis or as & was initially called, risk
assessment. As stated in the original principles published by the USDA. it

reads;
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“Assess hazards associated with growing, harvesting, raw materials and
ingredients, processing, manufacturing, distribution, marketing, preparation

and consumption of the food.”

This has since been modified to read;

“Conduct a hazard analysis. Preapare a list of the steps in the process
where significant hazards occur and describe preventive measures.” :

What is interesting is how much attention the hazard analysis step has received,
as if it is some complex and mystical principle. Hazard analysis or risk
assessment is not new. It has been a part of the human race for as long as
human-kind has walked the earth. It simply was not called "Hazard Analysis™.
For example, cultural anthropologists and some sensory scientists have
speculated that the taste buds originally served a much greater role that they do
today. In today's world, they function as sensory receptors which tell us whether
a food or drink is liked or disliked. Primitive taste buds were believed to act as a
first line of defense for foods. |f the taste buds indicated that the food, herb, or
drink was bitter, dangerous, or otherwise, they would reject the food and advise
others to ignore it. This was probably not 100% successful, but served as an

early case of "Risk Assessment”.

Hazard analysis or risk assessment is also something that we conduct each and
every day of our lives. Drivers check to see whether it safe to pull out into traffic;
one tests the water of his shower to determine whether it is too hot to get into;
and pecple check the weather report or look outside before deciding on what to
wear. These are all forms for assessing risk. There are people who push the
limits, and frequently suffer the consequences. Unfortunately, people who are
from the United States live in a litigious society and those who push the limits of
common sense and safety often turn to the law to compensate them for their lack
of good sense. They seek to blame others for their failures to properly assess
rsk. For example, most of us realize that it is not safe or wise to drive with hot
coffee in one’s lap. You buy coffee hot because you like it that way, and should
know that hot liquids burn. Yet this same situation resuited in a lawsuit against
McDonald's; a suit which was decided in favor of the plaintiff. What this implies
is that an integral part of the hazard analysis or risk assessment process for food
processors is understanding how their products will be ased or misused by the

consumers.
UNDERSTANDING POTENTIAL HAZARDS

when food scientists, food processors, and regulators think of assessing risk
within the HACCP system, they use as their guideline the definition of a food

hazard, which is;
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"Any biological, chemical, or physical properly that may cause an
unacceptable health risk”.

These potential hazards may be in the ingredients, the packaging matevials, the
raw materials, or they may come from the processing and handling system itself.
The process of hazard analysis is designed fo evaluate all these sources. The
focus of most risk assessment programs is the potential hazards from biological,
specifically microorganisms of public health significance. There are many who
feel that the focus on microbiological hazards is excessive and that potential
chemical and physical hazards are ignored. This is one of the adverse
commenits which critics have leveled at the low-acid canned food regulations,
when they are mentioned as a working HACCP system developed by industry

and the government .

There is, however, another type of hazard which companies must deal with.
These are the perceived hazards or risks which consumers believe may exist in
their food supply; perceptions which may affect how the product is perceived in
the marketplace. Perceived hazards, such as food additives or residuals
remaining from a process such as food irradiation, can “turn off" consumers and
place processors in a position where they may adopt other technologies or
formutations, which increase their burden when it comes to producing safe
foods. This food neophobia issue was addressed by Dr. Ken Lee in 1988. At
that time what the public perceived to be a hazard differed greatly from where
the experts felt the risk lay. The public had an unnatural fear of chemicals and
food additives, where the experts focused on microbiological concems. With the
many microbiological problems that have cropped up over the past ten years, the
public and the experts are now on the "same page”, so to speak when i comes
to hazards. Food neophobia will not go away, however. In today's world, the
fear of genetically modified foods has replaced the fear of chemicals. This fear,
whether it is a trade barmier, or a real fear, is currently centered in Europe.

HAZARD ANALYSIS FOR HACCP

There are several elements involved with conducting a hazard anaiysis on
individua! products and processes. Peopie should understand that there are
some products that are inherently safe. For example, the baking and snack
industry is fortunate, as the great body of their products are dry items that are not
sources for microorganisms nor will they support their growth. They must be
vigilant, however, because problems can occur. The salmonelia problems with
the toasted oat cereal are such an incident.

Risk assessment or hazard analysis consists of a systematic evaluation of a
specific food and its raw materials or ingredients to determine the risk from
biclogical (primarily _ infect or  foxi lucing _food- N

microorganisms), chemical and physical hazards. How to determine risk has
been evolving over the past few years. Corlett and Pierson described hazard
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analysis is a two-step process; hazard analysis and assignment of risk
categories. The National Advisory Committee on Microbiological Criteria for
Foods (NACMCF) revised the risk assessment protocels in 1992, incorporating
elements of the protocols discussed by Corlett and Pierson. Figure 1 shows the

steps involved in HACCP plan development.

Using the hazard analysis protocols recommended by the NACMCF, the first
step is to form a HACCP team. This assumes that company management has
decided to support the company's piunge into HACCP development and
implementation. The support of management is essential for the success of the
program. The team should consist of individuals who have specific knowledge
and expertise appropriate to the product and process. It may be necessary to
provide team members with basic training in HACCP to assure that they
understand the system. The NACMCF specifically recommends that team
members inciude members from engineering, production sanitation, quality
assurance, and food microbiology. It is also essential that plant staff from
groups like purchasing, warehousing, and labor be included. The HACCP plan
the team develops is a system, so everyone will be invoived. It may be helpful to
bring in an outside facilitator, who has expertise in HACCP, to serve as team
leader. This person can also provide basic training in HACCP and HACCP
principles. It is pot recommended that one person be assigned to develop and
implement a HACCP program. They will require input from all parties, anyway,
so get the team together and give the participants sense of ownership.

To properly conduct a hazard analysis or assess risk, it is important that the
team members understand the foods, their ingredients and the process. This .
includes understanding the potential biological, chemical and physical hazards
inherent in these products. As noted, baked products ae generally safe, and
most microorganisms of public health significance will not be a concem to
processors involved with producing baked goods or snacks. One organism that
could cause problems, however, is Staphylococcus aureus. This organism
produces an enterotoxin which causes iliness. Staph toxin has been implicated
in illnesses traced to products such as filled pastries, ples, and products using
eggs. The toxin is heat stable, so it will survive the baking or cooking process.
Finally, the most common source of the organism are the hands and nasal
passages of humans, so it is always present. Infected wounds are commonly
caused by staph, which is one reason why most companies prohibit workers with
open or infected wounds from working around food. For additional information of
foodborne pathogens, including parasites there are many good publications,

which can be used by the HACCP team as references. '

As stated earlier, chemical and physical hazards cannot be ignored in the risk
assessment process. These hazards probably pose a greater threat to the
baking and snack industries than the biological hazards. One good means of
evaluating the potential hazards from an operation is to review consumer
complaint records. If there are documented incidents of metal contamination, off
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flavors, or other foreign objects, this indicates that these are real hazards. Even
in industries where microbiological hazards may not be a real issue, it is
especially important to evaluate how equipment and the plant are maintained,
and how the lines are cleaned. Poor maintenance often results in bolts or other
pieces of equipment loosening and getting into the product flow. This is one
reason why so many operations routinely use metal or foreign object detection
equipment as part of their process. These industries must also be cognizant of
the potential for mycotaxin contamination resulting from mold growth on grains,
seeds, nuts and other products. .

When ingredients are evaluated, do not simply treat the ingredient as a generic
ingredient like chili powder or flour. Consider the source, the type of package it
is delivered in, who the supplier is, and how the product will have o be handled.
As an example, an imadiated spice blend will be less of a polential
microbiological hazard than non-itradiated product; or a spice aniving in a box
with metal staples will pose different problems than one arriving in a fiber drum.
All of these variables, however small, need to be examined as part of the hazard

analysis process.

it is also essential that processors understand who is going to be using the food.
Products targeted at infants, the elderly or hospitals need special care in
assessing risk. What may have no effect on a healthy man or woman, can have
dramatic adverse effects on one of these groups.

The team must than assemble a process flow diagram (Figure 2), The diagram
should be detailed and include how ingredients and packaging materials flow into
the process. It is also recommended that process times and temperatures be
included on the diagram. The diagram must be accurate and up-to-date for risk

assessment to be proper.

Once the team has assembied these components, actual assessment of risk can
be started. The NACMCF has developed a list of questions to be used as
guidelines in this process. They wam that this is only a partial kist, sc individuals
who elect o use this as a guideline must be aware that there may be other
considerations involved, especially since the focus is slanted towards biological
{microbiological) hazards. The guidelines include questions about ingredients,
steps taken with the process or formulation to inhibit microorganisms, processing
procedures, facility design and layout, equipment design and layout, control
devices, packaging, sanitation, employee health and hygiene practices, intended
use, and storage and distribution conditions. Remember the coffee example
cited earlier. As part of this process, the team must assess not only how the
product is designed to be used, but how it may be misused, which could result in
iliness or injury. In fact, some companies go so far as to bring in consumers to
determine whether they will follow directions or abuse the product.

There are some who feel that those individuals leaming about HACCP should go
through the exercise of assigning the products and ingredients fo Risk
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Categories.  Figure 3 shows the Hazard Classes for assessing microbial risk.
The team or students should determine whether the food fits the class or not.
Based on the number of classes it fits into, a risk category is assigned as may be
seen in Figure 4. Corlett and Stier have developed a procedure describing how
these protocols can be adapted to determining the risk from chemical and

physical hazards. This is an excellent exercise for companies just starting out
with HACCP and trying to develop an understanding of hazard analysis. It helps
to stimulate the thought processes, that is, getting the team thinking about the

potential hazards in the system.,

The process for hazard analysis recommended by NACMCF is to describe the
products and their intended use. The team must then develop and confirm a
flow chart This may seem rather long and tedious, and it is if one understands
their process and how HACCP works. For someaone starting out, however, the
process provides a series of sign posts for not only understanding the process of
hazard analysis, but determining where potential hazards do lie. Flow charling
may be the most important part of this process as it not only helps the HACCP
team understand the process, but it may help with process optimization.

PERCEIVED RISK

A bit earier the concerns consumers have regarding perceived risks was
discussed. As we discussed earlier, chemicals , including such materials as food
additives like preservatives, pesticides and new materials were once the top
areas of concern for consumers. Marketing people are definitely aware of these
concems, and their concems will affect product formulations, raw materials, and
what processing aides might be used. These concems are often magnified
thanks to “scare tactics” used by self-styled consumer groups and the often
slanted reporting of ‘investigative reporters”. Whatever the reality of the
concems, they do exist and must be dealt with. One of the greatest concems to
the industry from a perceived safety standpoint is “zero tolerance™. The question
is what is really zero. Francis notes that researchers are now reporting analyses
at the attogram level (10- °) These workers are pushing analysis to the
molecular level. The only recourse for the industry with these perceived risks is
better science education. The education should start with basics such as how
small the vanishing zero really is. Francis, again, provides some insights as to
how this might be done. He uses a sugar cube dissolved in both a 730 gallon
tanker truck and a 30,000 gallon tanker to demonstrate how infinitesimally small
one part per million and one part per billion are, respectively. To provide the
needed consumer education, it is essential that the industry recognize the fears
many people have and develop the tools to make science less intimidating.
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SUMMARY

Hazard analysis is the first principle of HACCP and a crucial element for food
processors in assuring the safety of the foods they produce. The process of
conducting a hazard analysis or assessing risk employs a number of different
tools and sources. These include in-house staff, published literatwe, a
company’s historical quality and consumer complaint records, basic education,
and an understanding of the reafities of the process operation. Hazard analysis,
as part of a HACCP program, should be conducted by a HACCP team, a group
of people from the plant, who are drawn from all areas of the operation. This
shouid include groups that would normally be considered non-technical. The
program that will be developed based on their assessment of the risks inherent
in the operation and with their products will become a living, evolutionary system,
that will need o understood by all to be used propery. Remember the
evolutionary point relating to hazard analysis and HACCP, as it is a key fo
program maintenance. The team must not only conduct the hazard analysis and
create the program, but they must convene regulatly to evaluate the system, that
is, verify that it is working as designed. They must also meet on a regular basis
and evaluate the inherent risk presented by any and all proposed changes to the
processing system. Failure to make such evaluations will invalidate the system
and possibly result in the production of unsafe product.  Of course, once the
potential hazards have been determined, the system must be designed to
eliminate or control these concerns,
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FIGURE 1 - Steps Involved in HACCP Plan Development
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FIGURE 2 COOKED SAUSAGES
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FIGURE 3
ASSESSMENT OF MICROBIOLOGICAL HAZARDS

HAZARD A: A special class that applies to non-sterile
products designed for consumption by at risk
popuiabons ag.mfams memd the

HAZARD B: The product contains "sensitive ingredients™
in terms of microbiological hazards.

HAZARD C: The process does not contain a controlled

processing step that effectively destroys
harmful microorganisms,

HAZARD D: The product is subject to recontamination
after processing, but before packaging.

HAZARD E: There is a substantial for abusive handling
in distribution or in consumer handiling that
could render the product harmful when
consumed.

HAZARD F: There is no terminal heat process afler
packaging or when cooked in the home.

Note: If a product falls under Hazard Class A, it should automatically be
considered Risk Category V1.
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FIGURE 4

ASSIGNMENT OF RISK CATEGORY

Category VI

CATEGORY V.

CATEGORY V:

CATEGORY |k

HAZARD II:

HAZARD I

CATEGORY O:

(Based on ranking by hazard characteristics)

A special category that applies to non-
sterile products designated for consumption
by at risk populations, e.g., infants, the

aged, the infirm, or immunocompromised. Al
six hazards characteristics must be

considered.

Food products subject to &fl five general
hazard characteristics. Hazard class B,C,D,

E.and F.

Food products subject to four general hazard
characteristics,

Food products subject to three general hazard
characteristics.

Food products subject to two general hazard
characteristics.

Food products subject to one of the general
hazard characteristics. ,

Hazard Class - No hazard.

Note: Ingredients are treated in the same manner in respect to how they are
received at the plant, before processing. This permits determination of how to
reduce risk in the food system.

I PRINCHLE 1, doc i
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ESTABLISHING CRITICAL CONTROL
POINTS
AND SETTING LIMITS

INTRODUCTION

Principles 2 and 3, determining critical control points (CCPs) and establishing the imits which
must be met for each of these CCP's. wilbepresmmm mmmﬁdyw
fata@awewymofﬁwmm Mﬁ‘mmmmmm
reafly totaily interwoven withinn the HACCP system. As one becomes more familiar with these
pmmmmw yous begin to think “system”, as opposed o principle 1,2,34560or7.

CCP'S AND LIMITS

Having gone through the first principle, hazerd analysis, the feem involved with developing the
plan should now understand the pofentisl biological {microbial, viral or pamasilic), chemical, and
into the products and the process. They should also have deterrnined whether the process
environment, that is, the workers, the builldings and grounds, and the plant trefic impart any
potential hazards. In the Van Nostrand Reinhold publication, HACCP: Principles and Applicalions,
Sperber' and Moberg™® address Principles 2 and 3. Sperber's approach to looking at CCP's is 1o

and focus on determining CCP's for each of these aroas.

Moberg opens his discussion by emphasizing the importance of focusing the HACCP program on
safely and safely alone. He, like many food safety experts, believes that by diluting this focus 1o
include qualily or economic issues, the program becomes 0o broad and disorganized, and there

is a potential for creating a situation whare safely problems could develop.

One point which must be emphasized is that even though microbiological problems are the mein
reason for the development of HACCP, it is not realistic to monitor for specific pathogens os pert
of a HACCP program. The focus of HACCP is on- or at-line and confrol.  The most
rapid microbiological methods take 24-48 hours i provide an , 80 R i ossentiol that
ather forms of monitoring be employed.  Of course, technology keeps changing so in the neer
mwmmmmwmmam@mmm
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TABLE 1 CRITERIA MOST COMMONLY USED FOR CRITICAL LIMITS
Time
Temperature
Moisture Level (Aw)

pH

Titratable Acidity
Preservative Level
Salt Concentration
Available Chiorine
Viscosity

Many operations utilize combinations of these criteria to assure conitrol. This means of inhibition
is called hurdle technology.

Table 2 shows a number of the key microorganisms of public health significance and how they
may be inhibited or destroyed”. The botiom line, at this point in time, is that microbiological
control must be accomplished by controlling and monitoring physical and/or cherica! parameters.

* ¥ % £ F B N B8 8

There are also a variety of sources where information on estsblishing limits may be obtained.
These include;

1} In-heouse historical data

2) Technical literature

3) Regulatory guidelines/data

Experimental studies - line sampling, inoculated packs, ingredient testing, competitive
studies, challenge studies

5) Supplier records/certificates

8) Experts

Using one or a combination of these sources shouid help establish realistic limits for control.
Realfty is something which must be considered when sstablishing CCP's and lirnits to monitor at
that CCP. if something is not going to be possible, don't push f.  As mentioned, sfating that the
limit at a certain point is zero saimonella and actually testing for that organism would not be
reajistic. In fact, it would be impossible. CCP’s and their limits must be real and measurabla.
This further underscores the close interrefationship of the seven basic principles. A CCP will have

to be monitored, so when considering potential CCP’s, plan ahead.

ESTABLISHING CCP’S

CCP's are located at any point where a potential hazard may be prevented, eliminated or reduced
o acceptzbie levels. In determining what constitutes a CCP, the hazard analysis should have set
you up to do so, Using this information anﬂ & decision tree, what constitutes a CCP may be
determined. The 1992 NACMCF Guidefines ™ initially suggested using this toot when determining
CCP's. This has now been adopted internationally and is endorsed by the Codex Commitiee of
Food Hygiene. Figure 1 shows an example of the decision tree @, The use of the decision tree
has been included in both the seafood and meat and poultry regu!atﬁons that were passed in

December 1995 and July 1996, respectively.

As one becomes more familiar with HACCP, you begin to ask and answer the questions posed in
the decigion tree in your own mind. The decision tree has its merits, but it is only a too! and not
perfect. For example, question 4 asks "WH a subsequent step eliminate identified hazards or
reduce ltikely occurrence to an acceptable level 7. If the answer is yes, they say that it is not &
CCP. There is really nothing wrong with controlling hazards upstream in a process. Sperber (1)
emphasizes this point using metal detection or eiimination 28 an exampie. FPillsbury will use
screens and magnets upstream to remove metal, even though they run finished product through &
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metal detector. They feel thet both points are CCP's and that this approach helps to assure
safely. It also helps minimize the potential damage ¥ equipment The botiorn fine is that there is
nothing wrong with redundancy in a HACCP pian. Just be cognizant of the fact that it will be more

One "gray® area where HACCP is concerned related fo sanitation and sanitation issues. # is
assumed that a facility operating under a HACCP program adheres to basic good manufachsing
practices; practices that are simed a preventing adulteration as definad in the reguiations. These
GMP's may be those for meat and poultry processing as established by USDA (8), the current
Good Manufachsring Regulations (7) found in 21 CFR Part 110 or any similar guidelines that have
been established by countries throughout the world. Building these kind of issues inio the HACCP
plan coukd make it unwieldy and prone to failure as per Moberg's comments (2). This concem
has been addressed somewhat in the HACCP regulations for meat end pouliry and for seafood.
They now mandate that operations have sanitation standard operating procedures SSOP's). This
allows operators o put sanitation issues into their SSOP's as we discussed earier. Thess
regulations do require that operators also must monRor for compliance.

There are tools which alow operalors to monitor the efficacy of cleaning and sanitizing quickly and
easily. These tests employ Luciferin-Luciferinas {firefly enzyme) to measure viable ATP, an
indicator of insanitation. Remember, the microbiological tests are simply 0o siow. If you do
decide t0 adopt an ATP system for your plant, be sure to follow the manufactures’s instructions for

calibrating and using the system.
ESTABLISHING LIMITS

Remernber thet when setling imits they must be realistic and measurable. What is measured and
how & is done depends on the system. Ideally, ondine tools provide continuous monlioring
capabilities. As an example, measuring temperature in a retort or in @ manufachwring process
aliows the operstor fo continuously evaluate the process. Many of thesa systems employ
diversion vaives if temperatures drop. It is essential that the HACCP team consider moniioring
iimits when developing their critical control points. As an example, there ane operations that set
handwashing as a critical control point (CCP). How does one reafistically monilor and keep
records on 100 or more employees when i comes 1o handwashing. This is why this activily fits
better under an SSOP.

SUMMARY

Determining CCP's and setiing iimits are two principles which can be fokled together quile sesily.
When the HACCP team determines that a point in the process presents a hazard, they must set
that up as a CCP. They must be realistic, however. Al CCP's must have imils that can be
monitored quickly and easily to assure that the system remains "in condrol.”
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The CCP decision trea, (Apply at each point whare an idemiﬁeﬁ hazard
can be controlled.} ,

Q1. Do preventive measure(s) exist ~ Modify step, process
for the identified hazard? or product
i

YES NO

1!
1s control at this step
necessary for safety?

NO

Not a CCP - STOP*

Q2. Does this step eliminate or reduce
the likely occurrence of a hazard
1o an acceptable jevel?

NO

Y PR 4
Q3. Could contamination with identified
hazard(s) occur in excess of accept-
able level(s) or could these increase

to unacceptable levei(s)?

*¥ES  NO— Nota CCP —s STOP*

l

Q4. Will a subsequent step, prior to
~ consuming the food, eliminate the
identified hazard(s) or reduce the
hkeiyowmmcetsanawcpmbtc
level? !
' L
NO -» This is a CRITICAL
CONTROL POINT

YES ~——— Not a CCP ———» STOP*

* Proceed to the next step in the selected process
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TABLE 1 - CONTROL OF MICROORGANISMS OF
SIGNIFICANCE TO FOOD SAFETY

ORGANISM OXYGEN GROWTH OPTIMUM pH SALT D-VALUE (Min) WATER
- REi:;F:fol\:eENT RA::,GE 5{()"c) RA;IOG-E c) l MINIMUM_| MAXIMUM (%) | Z.VALUE (°C) | AcTIVITY (Aw) |
Clostridium - 40 47 10- 12 Dz =01-12 | 094-095
Clostigm "~ btinum Anaerobe 3.3-40 25-35 % 5 Dag =861.2 -3.3 0.97
Staphviococcus sureus Facultative 65-50 | 30-40 42 18-20 D;:d;g 7 78 | 0.86/0.907
Salmoniefs 320, Facultative 547 3537 405 32-53 D;'i 0.5 0.945
Usleria monceviouenes | Facultative 3-45 30-37 50 8-12 D,,SZE T ose 0.97
Clsolridium perfringes Anaerobe 8.5-50 43-45 5.0 80 Dgg =e;.g -145 0.95

) Faculiative 10-44 37 5.04 378 S

Eslcherichia ﬂliﬁc | Facultative N 10-45 37 36-47 | 77.5 -8.0 Deo = 0.4 - 0_3 7777————-0.95
Bacillus cereus Facultative 7-49 30 4.35 7.5 D1 =5.0 0.85

Vibrio parshasmoivlicys Facultative 10 - 50 30 - 40 48 8-10 ngEO_-ﬂ_-l 0.84
Yersinia spp. Facultative 4.0-40 25 - 30 41-44 5.0

(1) - Growth at 0.86/Toxin production at 0.80

D- VALUE - Defined as the time in minutes required to reduce the number of organisms by 80%, i.e. 1 log cycle

Z-VALUE - Defined as the number of degrees required for a specific bacterial death time curve to pass through one log cycle (90%

change)

These values are minimum or maximum values under optimal conditions. These parameters work synergistically (hurdle technology) in
many cases to further inhibit organisms.
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MONITORING CRITICAL LIMITS
AT YOUR CRITICAL CONTROL
POINTS

INTRODUCTION

Principle 4, establish procedures to monitor the critical limits at the critical control points, is the
real heart of HACCP. The basis of HACCP is on- or at-ine moniforing and control, as opposed 1o
the traditional concept of qualily or safely which was based on inspection of finished product
Establishing proper monitoring procedures aliows action to be taken if a deviation to the process
occurs, The key is fo defect these deviations “in process” and correct them in “real time™ an
action that will reduce waste and $ave money.

WHAT IS MONITORING 7

Hudak-Roos and Garrett " begin their discussion of monitoring with 8 definition. They use
Webster's definition which defines monitoring as;

( mmmwmmnam.
This is an excellent definition for use with 8 HACCP pian. Monitoring within the HACCP plan is

monitoring with HACCP, but Webster's reelly puts & in perspective.

Moritoring as the key to assuring food safely is something which everyone involved in the HACCP
pian must understand. Years ago when | worked in a larpe corporalion, & manager preseniad a
proposal at 8 meeting with the stated objective of “Collecting Data™. This is a classic exampile of
someone being unclear on the concept.  Data gathering must have a defined purpose, whenever
and wherever samples are collected, Unfortunately, many people fal to do this. Whenever a
sample is collected, the individual collecting the sample must record and understand what is going
on in the enviconment. It is essential that the data that is gathered can be releted 1 “real workd”
practices, so that it can be used as 8 fool for decision making. Without this, the data are simply
useless numbers or observations. With a good monitoring program, the information generstad
aflows: for good decision making. Decision making can be in real time, as with process conivol, or
the deta can be compiled from exiended periods. This accomulsted information aliws
management to make changes 1o systems, determine trands or, in the case of HACCP, decide
.whether an existing monitoring point is really necessary to assuring food safely. In other words,
good data can help eliminate a critical control point.

HOW TO MONITOR

The HACCP team must strive 10 develop the best monitoring procedures possibie 1o assure safety
at each critical control point they establish. The -question is, however, how do they do this. The
(fgmﬁ\gsmmmasagummmmmmmmmm
1) Ask the right questions. The questions rmust relate o the specific information need.
Otherwise, it is very easy 0 collect data that are incomplete or answer the wrong
questions.
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2) Conduct appropriate data analysis. What analysis must be done to get from raw data
collection to a comparison with the critical limit ?
3) Define “where” to collect.

4) Select an unbiased collector.
8} Understand the needs of the data collector, including special enwrorament reguirements,

training and experience.
Design simple but effective data collection forms. Remember, KISS - Keep it simpie,

stupid | Check to see that the forms are self-explanatory, record all appropriate data, and

reduce opportunity for error.
7) Prepare instructions.
8) Test the forms and instructions, and revise as necessary.
8) Train data collectors,
10} Audit the collection process and validate the results. Management should sign all data

forms after review.

The type of monitoring that is established is dependent on the product and the process. As the
pian evolves, the means of monitoring may change to increase efficiency or a decision might be
made (based on a review of the data) to eliminate a CCP and the need for monitoring at that
point. The team shouid also consider the staff who will be invoived with monitoring. The means
for monitoring should be refatively simple and straight-forward, The more complex a system, the
greater the chances that it will either not be done or not be done correctly. In either case, the plan

will be compromised.

The two basic kinds of monitoring are observation and measurement or testing. With the former,
workers are asked to walch the process, product or ingredients and make decisions based on
what they see. For example, a part of the HACCP plan for any processor could be for workers at
the receiving docks to examine each incoming shipment of materials as # arrives for evidence of
damage or possible contamination, Those materials that appear to be compromised in some
waywould be rejected or placed on “hold”. This should already be being done as part of your
qualily program, so it should be able to be easily rofled into the HACCP plan. There are certain
inkerent problems with using observation as the means of monitoring, however. People are not
perfect. A good way to demonstrate this is to put a paragraph on a siide in front of a group and
ask thern to count, for example, all fower case “e’s™. It is surprising the variability one gets.

The second kind of monitoring involves the use of measuring or testing. There are many different
kinds of tests or measurements which can be made in a food processing operation, Not ali of
them, however, can be related to food safety. Table 1, which was used in the previous section
shows many of the limits which can be monitored by actual measurement. The means by which
these parameters or atiributes are measured is system dependent. iIn some cases, operators of
quality staff will collect samples and do an actual test. The test that is done in these cases should
be one which can be done quickly and easily, so that any decisions related to safety may be made
in *real ime*. This is why one doesn't use microbiological testing as part of a HACCP plan.
Excessive delays mean that more product must be placed on hold if @ deviation or problem is

obzerved.
TABLE 1 CRITERIA MOST COMMONLY USED FOR CRITICAL LIMITS

Time

Temperature
Moisture Level (Aw)
pH

Titratable Acidity
Preservative

Salt Concentration
Available Chiorine

Viscosily

LA IR BT NN SO
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The best means for monitoring is one which confinuously measwres or lesls 5 given parameber.
For exampie, if a process must be maintained at or above 8 caitain tempersture 10 assure the

destruction of 8 certain microorganism of pubiic health significance, temperatwe is oflen
monitored continuously. If there s a deviation or temperature drop, product may diverted for
reprocessing. This is something that is usuallty built into aseptic processing systems. A flow
diversion vaive diverts product back to a hold tank for reprocessing to assure that possibly non-

sterile product is not packed.

Another fool for continuous monitoring is a metal detector.  These systems may be used % scen
finished product or product in the process flow. Metal detection systems have made great strides
in the past few years. They can now be tuned to look for metal in a wide range of products. |
understand that there are now systems which can detect fragments in metalized bogs or
containers. Metal detectors do not remove afl metal, however. They can detect pieces down 10 8
certain size, say 1-2 mm, $0 when developing 2 HACCP pian, be sure 10 use the sansitivity of the
There is one trap which operations who rely on continuous monitoring can fall into, however.
They must be sure that their avtomated systems are working properly. To do this, they should
standardize the sysiems against known standards on a regular basis.  Metal deleciors are
genersally checked at least once a shift to assure they are functioning. Manufacturers of these
instruments are now working to produce instruments which are self-calibrating. The new
instruments Rerally force operators to maintain and operate them as they were designed 1o be
used. It aisc heips when a unit is tumed on, Operators often forget o tum a unikt on, or fine
people switch them off when tbo much product is being rejectsd. They assume that there must be
something wrong, not that the unit is doing what it was designed to do. Installing a ighting system
that aliows management

Temperature indicating devices, such as thermocoupies or thermomeders, should be standardized
at least once a year.  Too many operators seem (o believe that an sutomaticc device can go on
forever. This is not true, so testing them against knowns and keeping records of standardization
should be an integral part of any HACCP plan.

MONITORING AND RECORDS

Recordkeeping is one of the HACCP principles that will be discussed later, but it neads © be
discussed as part of moniioring. Simply walching or using & continuous monikoring insfrument is
not enough. There must be a record of what is being monitored, 5o a means of recording is an
absolute necessity. Records can be simple forms in which observations are writhen down, they
can be computer printouts or a document certifying thet an ingredient wes within established
specifications when it was deliverad. When ing the means o monitor, part of the
process is setting up @ means to keep a record of what is being monitored.

SUMMARY

mmsmmmamm The statement shouid really be expanded 10 resd moniloring
and control @ if monitoring delects a deviation in the process, an action should be taken
mmmmmwmwmmmm, Moniloring can be
accomplished by observation or measurement. Whatever crileria are selacted for monikring ot
each CCP to assure the safely of the product and process st that point, the HACCP team should
consider the type of procedures that best assure safety, the frequency at which monitoring noeds
to be done, the decision criteria for evaluating deviations and the skills of the stalf. making
something too compiex or difficult can compromise the plan. Remember, KISS.... Keep & simple,

stupid,
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CORRECTIVE ACTIONS:
HANDLING DEVIATIONS TO
THE HACCP PLAN

INTRODUCTION

Principle 5, establish comective action{s) to be taken when there is a deviation ideniified by
monitoring a critical control point, is the principle which can best be converied to dollars and conts
by the accountants. As discussed, the establishment of proper monlloring procedures allows
deviations from the criticai limits to be detected in “real time™; an action which has the potential o

reduce waste and save money.
IMPORTANCE OF PROMPT CORRECTIVE ACTION ?

The real key to HACCP is monitoring, plus control. This is what caused Pillsbury Yo adopt HACCP
over twenty years ago both for the products they were manufacturing for NASA and for the
products they were manufacturing under the Pillsbury name ™. They found that traditional
inspection methods simply would not work. The amount of sampling that woukd be required 1o
assure a safe food would leave them with very litle product to aciually uss. The solution was
HACCP. Mwmmmmmbeanmlaﬁmbrmmmmw
saving money ©. Too few companies really understand the dynamics and costs of their
operation. Being able to address problems quickly "on-ine” or “at-ine” can result in major cost

Let's consider 8 simple example such as what must be done when a food manufacturer must
place a product "on hold”. Let's use 3 fully cooked raviok product as an mxample. The quality
control staff discovers by actual product evaluation that the product does not appear 1o have been
fully cooked. Microbiclogical testing confirms that there are counts because of this. The
manufachrer must now determine the exdent of the problem. The suspect product must be
segregated and any records of the process reviewed. The product that is suspect (lots around the
bad lot should be included) may have %o be piaced on hold, and the problem evaluated. f
monitoring on-ine had aflowed the process 10 be corrected as it was going out of control, all these

TYPES OF CORRECTIVE ACTIONS

There are a number of options that a processor has If he firkds that an established imit is going
out of control. Prompt delection and action when these are detected is the key 10 cost savings.
Remember, amnwmmmmumm

Actions which may be taken include
1) Immediately adjusting the process to bring the process back 1o within the set limits.

2) Stop the line, segregate suspect product, address the problem and start up again.
3) Apply & "quick-fix" to allow operations to continue, but plan on a developing long-term
solution.

Whenever there is & deviation, the operator must record the devistion and the comective action or
actions that were taken iv bring the process back into compiiance and the disposition of the

product invoived in the devistion.
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As part of the HACCP pian development, the team should work to define as many of the polential
deviations as possible and prepare actions fo address and correct the problems. This is almost
an impossible task as it is not reasonable that the team will be able to considerable all potential
concerns. They shouid develop a priority system based on the severily of the potential risk.
Tompkin describes this very well using the Food & Drug Administration’s actions with regards to
frozen desserts as an example . Let's take a look at receipt of bulk liquid eggs as a possible
CCP. If perchance a tank truck arrived with a open manhole on top of the tank, that could be
construed as @ high risk situation. There is no way o know what may have gotten into the tank.
The action would be to send the tanker back to the manufacturer. The lower risk would be failure
to have the certificate of analysis for a lot of delivered iot. Contacting purchasing or the supplier
could result in delivery of the document within minutes. If & document is not delivered to the
people in receiving, simply do not unioad the car. Again, the deviation and the corrective action

miust be reporied.

Unfortunately, not all deviations can be corrected as they happen. There are times when product
must be placed "on hold” and the situation evaluated in great detail. Deviations that are not
detailed in the HAGCP plan, shoukd be evaluated by an individuaal or individuals who have
received training in HACCP. The same thoroughness should be applied any ime a deviation is
such that it warrants stopping the line. The plant staff needs to find out what happened and make
the appropriate adjustments to prevent a reoccurrence. If a product Is placed on hold, it should be
clearly marked as being "ON HOLD" and segregated from good product This is one area where
many companies have problems. They fall to segregate the suspect product and increase the
chances that it may "slip” back into production or be released. A designated *HOLD" area should
be establfished in all plants. Enciosing and ioccking the area increases securily, and helps assure
that the suspect product does not accidentally get released into the system.

Once a product is placed on hold for potential safety problems, the processor has several opfions.
Among these are,;

1) Detailed review of records, which may indicate that the product is safe and may be

released.
2) Conduct a series of tests on the suspect product designed to assure to a high degree of

probability that the product is safe.
. 3) Depending upon the type of product and process, there may be an option to rework the

suspect product.
4} The suspect product may be destroyed.

Processors often chose the last option figuring that the costs of testing and analysie are simply not
worth it. Of course, if the tests reveai that the product is unsafe, it wilt have to be destroyed
. Whatever the option, records must be made so that there is a history of the deviation

anyway.
and how it was handled.

SUMMARY

Prompt detection and correction of deviations provide the major cost-savings potential in HACCP.
it is basic common sense. if something is fixed immediately, there is less potential for long-term
damage. If a problem is discovered at the end of the day, there is a potential for losing that day's
production. If the deviation is detected as it occurs, the potential for lost product is minimal; a few

minutes worth as opposed to a day.
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VERIFYING THAT THE PLAN IS
WORKING

RICHARD F. STIER

INTRODUCTION

Principle 6, establish procedures for verification that the HACCP plen is working correctly, has
been developed as a check on the whole system Verification confirms through documentation,
observation and testing that the HACCP system is aczuaily working. it heips to confirm that food
safety is really being maintained throughout the system "

WHY VERIFY ?

Why has verification been included among the HACCP principles? Going back to Webster, verify
is defined as;

to prove the truth of, confirm; or fo ascerfain the truth, authenticly or
commeciness of.

These definitions sum up the activities that make up verification quite well. Verification activities
are designed o demonstrate that the plan is functioning as designed to assure the safety of the

food, ingredient or packaging material.
HOW DOES ONE VERIFY THE SYSTEM ?

There are a number of ways that the HACCP team and/or management can verify that the system
is working as designed. Verification activities may also be conducted by an outside agency. For
example, in the United States, FDA investigators will verify that systems are working as designed.
Companies can aiso hire third parties to audit their HACCP plans and verify that they are
functioning as designed. This may be the only value in working with a company who offers

HACCP certification. These include:

Audits, which can be detailed or routine
Walk throughs - Simply observe operations to see if things are functioning as they are

supposed fo.

Records review
Records management
Mock recalls

Sampling and testing
Supplier audits

Audits - Mortimore and Wallace (2) discuss audits in great detail. They break these out into the
systems audit, the compliance audit and the invesiigative audit. The systems audit is a detailed
evaluation of the compilete HACCF plan and is designed to detect any weaknesses in the program
and correct them. The systems audit should be conducted on a regular scheduls, The
compliance audit is designed to determine whether the HACCP plan is doing what it was designed
to do, that is, did the developers properly assess all the risks and teke the necessary steps to
prevent them. Investigative audits are done when there is a problem which needs correcting. For
each of these types of audits, detailed records of observations and actions shoukd be maintained.

* &

* s 04
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Walk throughs - A walk through is less formal and can be done at any time. in fact, HRACCP
team members shoukd be charged with taking a look at operations any time they wak through the
plant. This type of review is an informal aimed at making sure that things are going along as
designed. Walk throughs also give tearn members a chance to talk 10 ine workers and get
feedback with regards o the program.

Records review and management - Al records should be reviewed by management, who
should then sign off on the individual record. The HACCP tean should plan on meeting on a
regular basis to review the reconds o see that they are being maintained as the plan says. Part of
the review will also be {o delermine accessibility, thet is, can the appropriate records be found
quickly and easlly. If HACCP becomes mandatory, FDA will have access 10 records pertaining
food safety.

Mock recalls - This could be expanded to inciuide in-house treceability. The object of this
exercise is {o determine if 2 designated Jot of product, ingredients or components can be tracked
through the system. For example, suppose someone reports that there was an iness or ingry
resulting from consumption of one of your products. As this is a serious issue, & should be
possibia to trace whers those products went.

Sampling and testing - One of the advantages of HACCP is that monitoring and control ane bullt
into the system. The HACCP plan should detect and result in the elimination of any polentially
hazardous product from the process. Therefore, there should be no need for finished product
testing. it is recommendex that some samples be drawn for testing as pert of the verification
process. These could be finished products or raw materiais already certified by the supplier.
Such sampling programs help keep suppliers “on their toes”, and aiso allow for the development
of a database on product and ingredient performance.

Vendor audits - The HACCP team may feel that it is important to audit their vendors on a regular
basis, especially ¥ the vendor is one charged with providing certified goods. i part of your
Wmmammammmmmmmmm

operations audit, but a HACCP plan review.
These are programs which couid be included among the routine verification activities.

WHAT CAN PROMPT VERIFICATION ACTIVITIES

Mammﬂmmmmamafﬂammmmmw
up . These inckide;

Any proposed change in the operation
The release of new information on food safety which may impact your oparation.
Reguisiory changes.
New suppliers.
New ingradients.
In-house research.
New products
New markets

Proposed changes in the operation - Any time ihere is a proposed change in the aperation, the
Wmmmmmmmmmmmmmmmm«

LA R R B A N

reviewed. Amymmmmmmmemem
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Release of new food safety information - New data regarding food safety is constantly being
generated. As an example, prior to 1985, Listeria in the food processing industry was a non-
issue. Following the Jalisco Cheese outbreak, it took center stage. In the last ten years,
researchers have found that Listeria will grow at refrigeration temperatures, is found on many raw
foods, and is a common environmental contaminant. This has changed how many indusires,
especially the meat and poultry and fresh cut produce industries operate. Another exampie which
is related to packaging is that some packaging materials may cause allergic reactions.

Regulatory changes - Changes in regulations may prompt a review of the HACCP plan. These
could come from any regulatory branch.

New ingredients/new suppliers - Any new ingredient or supplier should be evaluated to assure
that the ingredient is safe and that it can be safely produced. Remember the example cited
earlier about the noodles. A slight change in the noadle manufacturing process affected the abifity

to properly sterilize a canned product.

In-house research - Many companies conduct in-house research aimed af optimizing operations,
reducing costs, or assuring food safety. As this work comes to frultion, it could prompt an
evaluation of the HACCP plan. As mentioned earfier, such work could even result in 2 CCP being

eliminated,
New products - A HACCP pian for any new product will need to be developed. In most cases,
rather than writing a complete pian, all that needs to be done iz adopt an existing plan to fit the

‘new product. The HACCP team should, however, examine the potential risks of every new
product and assure that it can be produced safely. Remember that a new package constitutes a

new product. .
New markets - If there are plans to market a product to a new market, there may be a need fo

change the plan. For example, if the new target audience is the elderly or infirm, steps may have
to be taken {0 make the product even safer. This could include modifying the process or the label.

VALIDATION
Validation is essential part of the verification process. Validation may be defined as;

“that element of verification that focuses on the collection and evaluation of scientific data
and other technical information o determine ¥ the HACCP plan, when implemented will

control hazards.”

Validation should be conducted before implementation of the HACCP plan, but may alsc be done
when there are changes in the plan or when new information becomes available. As an example,
if a processor invoived in the production of filled ravioli decides that they would like to speed up a
line, it may be necessary to ulilize thermocouples to determine whether speeding up the belt

adversely affects heating of the product,

CHANGING THE PLAN

If changes in the operation or technologies, new scientific knowledge or lack of performance resuit
in the HACCP team having to make changes to the plan, be sure that everyone is aware of the
changes and the plan is updated properly. Care must be taken to assure that everyone is
operating under the same protocols. This is where records of the processes that were followed
when developing the plan and its critical control points can be of great value. Understanding and
duplicating the thought processes of others can be of great value in providing continuity to the

pian,
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SUMMARY

HACCP should be a dynamic and evolutionary program. Verification serves not only ko assure or
verify that the program is working as designed, but that k changes as needed. Any change in the
operation, no matier how sight, should be reviewed by the HACCP team 0 evaluate the polential
affects on safely. The smallest change has the potential t0 creats a potentially hazardous

situation, -
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RECORDS: IF ITS NOT WRITTEN
DOWN, IT NEVER HAPPENED

INTRODUCTION

Principle 7, establish record-keeping systems which document the system, provides the evidence
that the system is really working to assure the production of safe product. Wathout & record,
fsnombdm&onsbaﬁﬂmeﬂzhghappemda%‘tm. in fact, Food and

investigators will tell you;
"H &5 not written down, & never happened”.

WHY KEEP RECORDS ?

There are many reasons for keeping records. As noted above, the records provide haed evidence
fhat the HACCP plan is working to asswre product sefety. Among the other reasons for
rmonitoring and keeping records as part of 8 HACCP program are ®% ;

1) Adherence o lmits at each CCP.

2) Mairienance of GMP’s, specifically those that may affect product safiety.

3} Ingredient adherence to specifications.

4) Traceability of product which has been shipped

5} Correction of deviations.

8) A ool for troubleshooting.

7) A means of upgrading processes and practices to make them saler andir more

efficient.
8) Ewolution of the HACCP pian.

Lat's look at each of these reasons.

Adhorence to Limits at Ench CCP - Adherence to established imits is obwvious. The critical
limits have been established o assure product safety. if the reconds show that the limits are being
met, there should be very litle chance that an unsafe product has been manufachwad. This is

really the heart of HMACCP.

Maintenance of GMP’s - There is a debate as o whether the Good Manufactring Practices
related to sanitation should be built into 8 HACCP plan as specific Critical Control Points.  Most
professionals feel that GMP's should be adhered to as a basic part of operating a food production
facility and that they should be part of the HACCP prerequisites. GMP's form pant of the bese
upon which a HACCP plan is buit. Records indicating that a company has followed the basic
GMP's have been foliowed can help assure safety and assist in troubleshooling, ¥ and when a

problem arises.

ingredient Specifications - Many HACCP plans incxde CCP's which cover incoming raw
materials and ingredients. Limits may include certificates of analysis and conditions of products

£

record review, it was found that the manufacturing process for the noodies had been allered
shightly producing a farger noodie. The larger noodle was stil within specifications, yet iis
dehydration characteristics had changed enough that it affecled the process. Staff working in
receiving must, therefore, check incoming materials to assure that they are what the bills of lading
say they are, although in a situation such as this, they would not have been able to tell. What this
example does show, is that is important to audit suppliers and their products on occasion.
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Evaluation & Disposition of Deviations - The records should also provide a i}iatorg‘af ‘

deviations and how they have been disposed of. If a deviation is found and there is no disposition
of product, that is, no correction or action, it indicates that the HACCP system has problems.

Product Traceabllity - Al product which i 13 maauiaciured and shipped shouid be traceable. This
is required for low-acid and acidified foods ™. Itis truly amazing how that many companies do not
maintain records nor have they established systems which allow product to be tracked, When |
worked for a large corporation, we spent hundreds of thousands of dollars doing physical
evaluations of product the world over when an off-flavor problem cropped up. We simply did not
have a fracking procedure which allowed individual lots to be traced from the plant to their buyer.

Process Improvement and Upgrades - Records also provide a means for upgrading the
process. As an example, a review of records might indicate that a critical control point is really
unnecessary. The records allow that point to eliminated from the plan making the overall plan
more efficient. They also aflow limits to be tightened, which can not only help assure safety but
may enhance quality. The computerized quality stations set up throughout your facility should be
very useful in developing 2 HACCP plan and for maintaining it. Historical databases can be an
exceflent tool, if they are appfied properly. Unfortunately, far too many companies simply run tests
and file the data away. Collating these data and relating it to in-plant practices can be an
extremely useful tool when it comes to developing a HACCP plan or demonstrating the efficacy of

an operation.

 HACCP Plan Upgrades or Changes - Finally, records can be of great help when & comes to
modifying or upgrading the HACCP plan. They can demonstrate what worked and what did not,

allowing greater efficiency and cost-savings for the future.

WHAT IS A GOOD RECORD

Remember the gentleman who designed an experiment with the objective of gathering data?
Records should not simply be a pile of numbers or observations, they should demonstrate or
support a point. In HACCP, they show that the limits at a CCP are being met, demonstrate
deviations have been disposed ¢of, or show how a CCP was developed. The record should
include several basic pieces of information. Thess are summarized in Table 1.

TABLE 1 WHAT CONSTITUTES A GOOD HACCP RECORD

TITLE & DATE OF RECORD
PRODUCT IDENTIFICATION
MATERIALS & EQUIPMENT USED
OPERATIONS PERFORMED
CRITICAL CRITERIA & LIMITS
CORRECTIVE ACTION
OPERATOR IDENTIFICATION
ACTUAL DATA

THE PERSON TAKING AN ACTION

REVIEWER

LR L I R N TS
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Having this kind of information, helps to assure that the record may be easlly undersivod by a
reviewer. If you are 8 company involved in the expoit business, consideration should be given 10
creating forms that have headers in both English and your native language.

There are many kinds of records. Sampling forms, charts, recorder charts, ceriificates of analysis
and computer records all consiitute a record which can be reviewed and support & position. fa
company decides to develop their own forms, ry and keep them simple. Allow the ine stalf i
participate and provide input as they will be responsitde for using the formas.,

REQUIRED HACCP RECORDS

evolved, information which jead to establishment of Bmits, the records from monitoring the CCP's,
the status of deviations, including comective actions, records related to verifying that the plan is
working and any changes made to the plan. As part of the recordkeeping program, there should
a&o&m@dmmmammwmw
Mortimore and Wallace * also suggest thet records refated o training and employes education,
audits, HACCP team meedings and the system procedures be maintained. The botiomn ine is thet
there needs to be sufficient documentation 10 demonstrate that the plan is working.

Recordkeeping, record review and managing of records may be one of the more difficull points
when it comes © keeping the HACCP program going. To help meet this nesd, compulers are an
invaluable tool. There are even programs which have been designed for HACCP plan duta

management.

The HACCP pilan itself should also be considened ¥ be a record. The plan should be collaled inlo
a manusi, that inchiies the members of the HACCP team, their allemales and their dulies,
product descriptions, flow charts, the seven principles and any forms associoied with esch, and
protocols for evaluating and upgrading the sysiem. The plan shouki be a working document. K
should not be something which is shoved onto a shelf and taken out only when someons comes
into the plant and asks t see the HACCP plan. The HACCP team lender shouki maintain »
- record of who received manuais. When & is changed or upgraded, each person should receive
the upgrade. The upgrades should include instructions informing each person which part or parts
of the manual are being modified and ssking them 0 remove the auideted sections and repisce

them with the new. New releases should be marked so that people know that these are revisions,

RETENTION OF RECORDS

it is recommended that HACCF records be mainiained for st least one yoar. The recent FDA
regulations mandating HACCP for mmmmmmmmm:
A good rule of

mmwwmmwummmum
thumb is 10 retain records for at least as long the product’s shelf-life, WMMQM
be a good idea to retain records for at least six months. I these documents can be retained

slectronically, it will be much easier 1 retain them.

ACCESSIBILITY OF RECORDS

There have been several forces which have driven HACCP in recant ysars. One is the regulsiory
environment and another is the industry itsell. Many buyers now require or sre asking their
supphiers to implement HACCP. You have been asked by comparies who want 1o work with you
for 3 HACCP plan, which contributed in part to my being here now. Buyers feel that ¥ HACCP
molis down 1o the suppher system, the chances that their products will be safe are increesed. They
will want o see the HACCP plans that are developed and how they operals, including dats
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collection. The same holds true with the Food & Drug Administration. The seafood HACCP
regulations allow them access to records relating to food safety and safe operation of the facility.
One lesson to be learned from this is to focus only on safety when developing the HACCP plan. if
CCP's which are guality and not safety related are put inte the plan, they will be avallable for

review. _
SUMMARY

Records are what demonstrate that the HACCP plan is functioning as designed. Remember the
adage; ,

“if # is not written down, it never heppened”.
They should cover all the principies, the HACCP plan itself, instrument célibraﬁon. training, and

the history and evolution of the plan. Just collecting the data is not enough, it must also be
managed, reviewed and used o enhance future operations.
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PUTTING THE PIECES TOGETHER:
HOW TO IMPLEMENT HACCP IN YOUR
FACILITY

RICHARD F. STIER

Introduction

The fact that we are ail here today means (hopefully) that your operation is in the process of
implementing HACCP, has already done so and you are here to leam more, or is thinking about
implement the program and assigned each of you the lask of learning more about the system.
The most important part of the program will ultimately be whether what we have discussed can be

used in your own operations. That is the focus of this presentation.

The steps to implementation will follow those developed by the Codex Committee for Food
Hygiene (CCFH) and the National Advisory Committee for the Microbiological Criteria for Foods

(NACMCF). These two groups have proposed a twelve step protocol for implementation. The
twelve steps in the two documents are;

[T 7T ASSEMBLE HACCP TEAM ]
!
v

2] DESCRIBE _PRODUCGT ]
|l
i

(3] IDENTIFY INTENDED USE |

|
Yy
("4 T CONSTRUCT THE FLOW DIAGRAM |
!
L4

3 ON-SITE VERIFICATION OF FLOW
DIAGRAM
H
Y
6 LIST ALL POTENTIAL CCP’8
CONDUCT HAZARD ANALYSIS
DETERMINE CONTROL MEASURES _
i
v
7] DETERMINE CCP'S ]

f
v ,
| 8 | ESTABLISH CRITICAL LIMITS AT EACH CCP |
1
\ 4
8 | ESTABLISH A MONITORING SYSTEM FOR
EACH CCP
i
v
10 | ESTABLISH CORRECTIVE ACTIONS FOR
EACH DEVIATION THAT MAY OCCUR
]
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| 11 | ESTABLISH VERIFICATION PROCEDURES
f -

¥ .
12 ESTABLISH RECORDKEEPING &
DOCUMENTATION

Management Support

maammmmammmwwmwmmm
most important step i management support.  Without management support, thece is very Rils
mmmmmmmwmmam This is why management support
is the first key to making HACCP work.  The support must include a commitment o giving the
HACCP team with the time and resources fo implement the program. Time, becouse
impiementing HACCP will probably take at least six months, but mome realistically even longer:
sometimes two years or more. They must also provide the money for training and the fools that
will be needed o do the work. Another issue that management must be willing ® provide is
patience. As noted, implementation will not be accomplished ovemnight.

Their support is paramount.  Without it the efforts of the HACCP team and the program are
doomed to frustration and, very ikely, fallure. Part of management’s commitment is developing a
concrete policy with regards fo food safely and HACCP. Years ago when Pilsbwy first
implemented HACCP, their CEO raisext his voice and stated, in essence, that from that point
forward, all raises, promotions, and evalustions wouid be based on ampioyse commilment 1o the
HACCP program. This is the kind of support everyons involved with HACCP

impiementation and development would ke i have.

Appointment of & Team Leadwer

HACCP is a systems approach o food safely. To properly implement the program, all phases of
the aperation should be involved in developing and implementing the pian. There needs % be a
team leader or coordinator, however. Allhough this is not mentioned as one of the tweive skops, it
is an essential element in the program. The team leader shoukd normally be appoiried or hired by
if the team leader is appointed internally, he or she should be someone who has

in HACCP, Most team jeaders tend 1o come out of the quallty assurance

some background
group. The team ieader shouki have the following basic skills or knowledge.

1) Practical experience working in or with food processing and handling operations.
2} A basic knowledge of microbiclogy and foodborne liness.
3) An understanding of good sanitation, good mandactring practices and industry

4) A basic understanding of chemical and physical hazards.
5) An understanding of the equipment and means i control or eliminate polential hazards

in a food plant.
8) An abiilty o communicate this knowladge effectively.

There are many operations who have hired oulsiders ¥ act as team loaders. if a company
chooseas to do this, that individual shouk! hove these same skills. The outside team leader should
also be someone with great tact and people skills. In reaRty, he shouki act more as a faciltator
than a manager. This will not only help tha company develop their own program , but also help
assure that they have a sense of ownership. One of the most important roles of the team leader
is to assure that the HACCP team fully understand how HACCP works. He or she may, therefore,

have to conduct some in-house training.
Saelection of the HACCP Team
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The next step is to set up your HACCP team. As noted, HACCP is a systems approach to food
safety, so the team should reflect the system or whole plant operation. The team should,
therefore, include representatives from throughout the plant or operation. Among those groups
who should be represented are Research & Development, Quality Control/Assurance,
Engineering, Production, Receijving, Warehousing, Shipping and Purchasing. It is also a good
idea fo have a backup from each group. By doing this, not only will more peaple will receive the
basic training in HACCP, but there is a better chance that someone from each group within the
‘company will be represented at each HACCP team meeling. In countries such as the United
States or in Europe where there are labor unions in most food plants, make a concerted effort to
include one or more members from the union or the shop steward on the team. This is necessary
because the essence of the program is monitoring and control. Operators or line staff frequently
are assigned the responsibility for taking a measurement and signing off on their work.
Responsibility is something against which some union people will fight. The union will be more
prone to support HACCP if they are convinced that |t is a tool to conserve jobs and enhance

benefits.

Some have also asked "Why puri:hasing?“ Purchasing plays an integral role in the HACCP
program. They will only be allowed to purchase from approved suppliers and will be responsible
for assuring that these suppliers meet established specifications.

Educating the Team

The teamn leader must be sure that his team members and their beckups fully understand HACCP
and its principles. As noted earlier, the team leader should initiate in-house training programs or
be sure that the money is allocated to send the team to off-site classes. if an outside facilitator is
used, he or she should be able to conduct the education program. The program that we are doing

today is a first step in this education program.

Developing and Implesmenting the HACCP Plan

The ultimate goal of the HACCP team is to develop a HACCP plan for the whole operation, that is,
ail products and lines. At first, this may appear to be 8 monumental task, and will entail a great
deal of work. The members of the team will find that as they work fogether and plans for products
or fines are developed, that there wil a great deal of repetition. Ideally, a basic plan may be
developed for one product that can be utilized for more than one of the products being
manufactured. Line extensions or additions to your product line may use these basic plans with

only slight modifications for each product,

To develop the confidence and help the team belter understand how HACCP works, the team
ieader should select one product or one line to work with in the beginning. He or she should
select a line or product in which there is a high probability of success for the plan that is
developed. Nothing breeds confidence like success, so the greater the chance for success, the
more enthusiastic the team will be. The team will then develop the plan for this particutar fine or
product. They will follow the seven basic principles we have described and come up with a
program that will assure the safely of the product(s) being manufactured. They will list all
ingredients, packaging materials, and other components of the product, and prepare a detailed
fiow chart describing how these materials fiow into and are incorporated into the process. The
next step is simply to set up the plan applying the basic principles,

Describe the Product - The HACCP team must fully describe each product. This description
shouid inciude its formulation, how it is manufactured and packaged, its distribution method and
whether there is any potential for abuse during distribution or by consumers.

identify the Intended Use and Consumers of the Food - The HACCP tearn must determine
how and by whom the food will be used. Of primary importance is whether the food will be used
by & group who may be more susceptible to iliness or injury. Such groups are the aged or infirm,
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infants or the immunocompromised. Foods that are destined for institulional would be of gresier
concemn than one targeting the adult market The same would hold true for infant formulas or

baby foods.

Develop a Flow Diagram which Describes the Process - The HACCP team must then develop
a process flow diagram. This flow diagram should begin with the ingredients, raw malerials and

Wmmawmwmmmmmwmwm
and warehousing. R is recommended that the team insert alf process

m)mmmmamm This is essential &8 one
diagram. mmﬂMammmasmmmumm
the prerequisite programs 1o help build the foundation for food safety. A less detaled flow chart
may be used when sharing a plan with a regulator or clisnt. When developing the plan, the more

detail, the better.

Verify the Flow Diagram - The HACCP team must then visit the plant 10 confim the flow
diagram they have created. This may be accomplished by simply waiching operations. The team
shouid compare the existing flow diagram (and make comections as needed) against oparations
at all imes of the day. For example, is the night shift following the same practices as day shilt?

Develop the Plan Using the Seven Principles - The seven principles will serve as the basis of

developing the plan. The HACCP {eam must remember that they are seven imter-related
principles. They must work together for the plan io be successful. Figures 1 and 2 may be used

by the team 1o deveiop the HACCP pilan.

fine staff who will be involved with the program, whether thoy are monltoring CCP's or talkdng
stage.

mmmmwmd&nmmm This gels us
back to management L § is behind the program, they should not begnudge
the and instaliation of ols aimed at assuring product safely; assuming that they are

critical control points, the potential for system fallure rises.

ARer training the ine staff, try out the plan. Monitor how it works and make changes ¥ nosded.
Be sure to keep records of what is done. What everyone must remember is that HACCP is an
evolutionary system. K should not stagnate, but grow as the operation grows. If you discover over
a period of months that @ CCP is unnecessary, eliminate &, provided the data supports Iis
slirmination. Fine une the trisl program and then move ordo other nes.

art phose of the program.  This history will extremely useful as new ines or
mistakes.

HACCPF Ptan Evaiustion

The HACCP team must aiso establish protocols for meeting on & regular basis 1o verlly that the
existing plan is functioning, make any necessary changes or upgrades and evaluiis potential
changes to the system and, hence, the plan. They must manage the plan 10 assure that & is
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working as designed. One of the basic premises is that no changes should be made to the
processing system until the HACCF team has evaluated their potential impact on product safety.
This means that all new ingredients, changes in eguipment, changes in operations and even
changing traffic pattems should be reviewed by the HACCP team. Their charge is evaluation of
how these changes affects food safety. In other words, will the pian need to be modified?
Changes will also have to be incorporated into existing flow charts. Very simple and apparently
meaningless changes in operations can have maijor effects on food safely. As an example, years
ago, | was involved in the investigation of a spoilage problem in canned soups. Product was
swelling in the warehouse and the spoilage flora resembled those that would be seen with
underprocessed product. Al retort records indicated that the product had been property .
processed. What we found was that the manufacturer has substituted ancther type of starch,
which set up more quickly and adversely affected heat penetration info the can. if you search
your memories, you, 00, will probably find similar events in your own experiences. The bottom
line is that with HACCP, the plan must be reviewed each and every time a change is

contemplated. It is an evolutionary system.

The team should aiso work with the Human Resources department to develop educational tools.
All employees should receive some kind of training pertaining to HACCP, food hyglene and food
handling on a regular basis. New employees should receive an intensive introduction to HACCP,
good manufacturing practices and personal hygiene, and why these issues are essential elements

towards assuring food safety.

Consulting with the Regulatery

Whether HACCP will become mandatory for the United States food industry or become
mandatory for Egypt's food processing industry is unknown at this time. With the work being
conducted by the CCOFH, work that will further serve to *harmonize” HACCP internationally, it is
very fikely that HACCP may becore mandatory for "sensitive” products throughout the world.
Monitoring and verifying that the programs are working will, therefore, fall to the individuatl nation’s
regulatory agencies. My personal belief is that it is better to work with the agencies in developing
such programs, This way there is feeling that the system has not been "shoved down one's
throat” or forced on the industry, but that HACCP is a partnership between the regulatory and the
industry, a much more palatsble situation It would also create the situation that Fred Shank from
the US Food and Drug Administration felt would be an essential element for success; partnership

between the industry and the regulatory agencies.

Summary

HACCP is a systems approach to food safety. The plan that is developed and implemented is an
evolutionary program that requires the cooperation of the entire plant staf. There will be many
individuats involved in moniforing, recordkeeping, evaiualing potential deviations, and verifying
that the program is working. The plan must also change to meet any new challenges. As people
become more familiar with the system, they may begin to seek out new technologies that will
mazke the food or packaging materials even safer, but whatever changes they wish fo make, the -
HACCP team must be the group 1o evaluate them to assure that safety is not compromised.

Remember...food safely is the law,
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FIGURE 1 - Steps Involved in HACCP Plan Development

[ 1] ASSEMBLE HACCP TEAM i
I
v

[ 2 [ DESCRIBE PRODUCT |
i
v

EN IDENTIFY INTENDED USE |

I
Y
T4 ] CONSTRUCT THE FLOW DIAGRAM |
|
A

5 ON-SITE VERIFICATION OF FLOW
DIAGRAM
1
v ,
6 LIST ALL POTENTIAL CCP'S

CONDUCT HAZARD ANALYSIS
DETERMINE CONTROL MEASURES
|

v .
7T DETERMINE CCP'S ]
. 1
Y
[T8 | ESTABLISH CRITICAL LIMITS AT EACH CCP |
|
v
G | ESTABLISH A MONITORING SYSTEM FOR
EACH CCP
!
v
10 | ESTABLISH CORRECTIVE ACTIONS FOR
EACH DEVIATION THAT MAY OCCUR
1
v ,
[11 | ESTABLISH VERIFICATION PROCEDURES |
]
v
12 ESTABLISH RECORDKEEPING &
DOCUMENTATION
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