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HISTORICAL PERSPECTIVES ON 
HACCP AND WHERE IT IS TODAY 

RICHARD F. snER 

H&toIy of HACCP 

AIhough it might seem to be a new system, HACCP is approaching iIs ..0-
birthday. Industry, government. and academia have been trurr.petilllg the virtues 
of the system as if It is brand new, which it is not. The pallage of actual 
regulations Is still quite new, howewr. For exampIa, in the United Stales, 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 "buzz word" for company pn!I8idenIs. 
C.E.O.'s, and marketing people, who wink conspiIalotialy and proclaim how, 
-We have Ii HACCP systeId', which, in many cases when you look douly is 
really nothing more Ihan a glorified quality conbol ptOQiBm. HoI fNfIf'I Clpllalion 
is like this. There are many companies throughout the world who have 
successfully Implemented HACCP and many more who are in the process of 
doing so. 

Let's look at haw HACCP has evolved over the years. The HACCP ooncept was 
developed in the 1959 <although it was not called so at the tine) to ~ establish 
and COIlboi the salmonella risk in foods. This work was conducted by the U.S. 
Army l.abofatorie8 in Natick. Massachusetts and National Aerollotie and ~ 
Administration or NASA in collaboration with the Pillsbury Company, who was a 
major supplier to the space program. These pioneers fe alized that existing 
inspection sys1emS baaed on finished product testing did not provide the 
nee nsary degree of safety. They would 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 bull into the process. N. that tine, there wete only 
three "HACCP principles". Anyone who has ever visited the SmiIhsonian or Cepe 
Canaveral and has seen how tiny the orIgInaIlpace capsules were has to know 
the problems an astronaut with food poisoning would be in. The PIIIbuIy 
Company was the tnt company to adopt HACCP for 8SIUing the safety of 
foods that they were manufacturing. In 1973, the company also de¥elaped the 
tnt HACCP training manuat a manual which was used to educate FDA 
in'vwtigalonl in HACCP pr'_lal 

HACCP received a big booIt in 1985 in a report issued by the National Academy 
of Sciences entitled -An Evaluation of the Role of Micn:lblological Crilaia for 
Foods and Ingredients-. This organizaliun stated that HACCP 
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"provides a 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 1989 report described seven basic HACCP principles and 
received the blessings of the regulatory agencies as an; , 

fteffective and rational approach to food safety". 

HACCP PRINCIPLES - 1989 
1 ASSESS HAZARDS AND RISKS ASSOCIATED WITH GROWING, HARVESTING. RAW 

MATERIAlS AND INGREDIENTS. PROCESSING, MANUFACTURING, DISTRIBUTION, 

MARKETING, PREPARATION AND CONSUMPTION OF FOOD 

2 DETERMINE CRmcAL CONTROL POINTS (CCP'S) REQUIRED TO CONTROL THE 

IDENTIFIED HAZARDS. 

3 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 CRmCAL CONTROl. POINT 

6 ESTABLISH EFFECTIVE RECORD-KEEPING SYSTEMS WHICH DOCUMENT THE HACCP 

PLAN 

7 ESTABLISH PROCEDURES FOR VERIFICATION THAT THE HACCP SYSTEM IS WORKING 

CORRECTLY 

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 
1 ANAL IN 

SIGNIFICANT HAZARDS OCCUR AND DESCRIBE PREVENTIVE MEASURES 

IDENTIFIED CCP. 

THE RESULTS OF MONITORING TO ADJUST THE PROCESS AND MAINTAIN CONTROL 

5 
IS A DEVIATION FROM AN ESTABLISHED CRITICAL LIMIT • 

• 
CORRECTLY. 

~ rw:MCF (1882) "HIDId ...,. II1II CdaI ean.aI PoInt s,.n". RIpen III .. .-... Ad ka , ea .. ,_ 1Iar ... 01110+ cI e! CoIkIk far Foad, _ 211, ,. 

Both the NACMCF and the Codex Committee on Food Hygiene have agre B If that 
the principles should be modified again. What they have done is swildIed 
principles 6 and 7, so that recordkeeping is n<M'the last principle. This makes 
perfect sense in that records are required for every stap in the procSII. 

HACCP PRINCIPLES - 1997 

SIGNIFICANT HAZARDS OCCUR AND DESCRIBE PREVENTIVE MEASlIRES 

IDENTIFIED CCP. 

THE RE8U.1S OF MONITORItIG TO ADJUST THE PROCESS AND MAINTAIN CONTROL 

5 
IS A DEVIATION FROM AN ESTA8USHED CRITICAL LMT • 

• 
CORRECTLY. 

7 

IIOURCE' IW:IICF (1117) "HIDId ...,. II1II CdaI ConnI PoInt s,.n". RIpen III .. .-... Ad .... , 
ecw .. , .......... ot; 5", eI CIIIdIfDrFcmd. __ 14. 1117 

Let's now take a look at how HACCP has been vfetr .. d by regulatory ... .ciBI in 
the United States and around the wortd. 
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United States Depattment of Agriculture 

In their 1989, the United States Department of Agriculture's Food safety and 
Inspection Service (USDAIFSIS) 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 poultry inspection operations". The 
Agency was interested in the program because, plain and simply, it worts. 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 purpose$'. 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 
regulate 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 HAec? /mplementalion Study 
2) Projected Training Needs for the Agency and the IndUSlly 
3) Projected Timetable for Implementations of the Major Elements of the HACCP Study 
4) Glossary ofT erms 

In the interim, the agency has actively pursued HACCP implementation. In 
1994, Dr. Russell Cross, during his tenure at the USDAIFSIS, stated that; 

"We believe that the HACCP system coupled with strong Ifsk assessment 
programs. Is the food safety system of the future ..... And the future is noW'. 

The agency issued their HACCP proposal, the Pathogen Reduction; Hazard 
Analysis and Critical Control Point (HACCP) Systems, or the Proposed "Mega 
Regs· on February 3, 1995 and following the comment period the regulation 
issued on July 25, 1996. 

National Marine Fisheries SetVIce 

The National Marine Fisheries Service 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 CommiUee on Government Operations requiNld !he General AecounIing 
Office to conduct a survey to determine if seafood inspection was necessary. 

2) Through tha appropriations 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 pen:eptiOl1 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 feU' basic 
recommendations: 

1) The problems BItO(iels~ wIIh lIa'DOdI _ not .. wldellplaad .. CXIII_1Iy 
peroeMId. 

2} Should CoIIgI'BII enact 8 IS I food plogralll. I should IMnIc tile COIIIIInuauI 
Inspacllofl JIIOIIi.'. UIIed bJ USONFSlS for meal a'Id pouIIy. 

3) The c:urrent NMFS studylOirIIpnWe seafood 1II.n1.llJCta'ld CllIiIk:aliuilbeIed on 
HACCP should be supported a'Id complsls ~. 

4) It _ IlIOUI'IIIII8rI 10 incruu implMld __ 01 llifood •• , ....... '" 
activIIieS should be iua II ad and imprlMld. and 1hent IhouId be IncII I II t puIIIic 
_en a IS In Iarms of handing and preparing II fooda. incUIIng ISIIIIOdI 

The NMFS study was iniIiaIJy designed to utiIze the HACCP PlOt a I • .,..18d by 
National Academy of Sciences (HAS); that USDA and FDA. would be conalllad; 
and that the study be completed within two yeans. That study foIcnil8d the 
established guidelines, but NMFS expanded them somewhat. This was due to 
the complexity of the Issues and the intereat that the prog.am genaeated. The 
agency conducted over thirty workshops on more than 40 c:ommodlie a Model 
HACCP systems were developed for over twenty iIema, 8UCh as stnnp, blue 
crab, and breaded and specialty items. TtIent was a major pmbIem wiIh 1heir 
wort, however. They included economic Issues in their HACCP progrwns. a 
decision which went against the grain of HACCP being a food safety system 
only. 

The project was wmpleted in December 1990. After _wJ_ the 188,,18. 
NMFS admin/stialol8 made the following oommentB: 

1) The 41111J11 'ISI ' tI 8houId be klipRMd plograIIII beIed on "'10 ., 1'1 "" 
ratherlhan I IiIO over. 

2) The HACCP pial I1UII: be CXlllIIIICdIy uril"'. end ..ally IIIIned far ..... ; 
p1Inl'II oprIIltion. To meallhlllIlCOlI.lllndalioh. NMFS liang "'''1nduIIIy ... -"tII- HACCP nlOdlll for. number d prodllCIII E'al1 ..... 01 .... mil Ifl'. 
_Included In IhIe aecfioIl ollie na1UIII. 

3) The ...... 8houId '- tile opIion 10 OIoprII ....... tile pr ..... plooided .., I .... I " 
federal sIIndMIa. 

4) PIanII should be CllCIIlflillllililledMf a'Id ...... ed prior 10 producIiIIJt product far.... . • 
COIl...,. ... 

As the Food and Drug Admir'liltlaoo.l is responsible for SBduod pmd .. cta 
involved in interstate commerce and those Impolted into the United states, they 
would be the agency who would ultimately be responsible for adminialltloing euc::h 
a program. The FDA moved forward aggraesiveIy in this "',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, 1994 that addressed establishment 
of HACCP throughout the food industry. There also is a pending proposal 
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 wort 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 Nutrition. He acknowledged the role of 
HACCP in eliminating potential hazards, because the system utilizes the 
"manufacture"s in-depth knowledge about his product and processing system". 
He further acknowledged FDA's commitment to employing HACCP principles by 
stating", 

"Instead of relying on traditiona' end-point inspections, our role in 
HACCP Wl71 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 
enforcemenf. 

Shank felt that this would create a partnership between the food processing 
industry and the regulatory agencies, with industry shouldering 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 safety systems should be on preventing problems rather then 
chasing the horses after they are out of the bam. HACCP is a system 
that wDI make that possible .• 

USED WITH PERMISSION OF THE AUTHOR 
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Department of FIsherIes and Oceans (Canada) 

The canadian Department 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 NOAAlNMFS. The program is based on 
HACCP principles, that is, delelmination of critical COilbul points and monIIor'.-. 
those points. It is called "QMP" or Quality Managemeld ProgIam. 

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

The OFO's program, Ice HACCP, is aimed at peventillg pobllllils from 
occurring. Each plant is required to have their own apprtMId aMP PtlQlanl for 
each operation in the plant For example, If a procmor is imIoIwJd will 
producing canned salmon, pickled herring, and pasteurized crab, he must have a 
aMP for each. A geneml plant program wiI not suffice. The plants &Ie raquired 
to submit QMP programs to the OFO based on established guidelnes. These 
guidelines and how to submit such a plan are defined in a -Subminion Guide­
prepared by the agency. Once the program is approved. goo;emm8Id ir'I8pec:.kn 
will monitor compliance with the program. The QMP program is baaed on 
identifying critical coilbul points, which are again highlighted in the submission 
guide, and monitoring at those points to ensure regulatory compliance. The 
program is being appled in feu areas: 

1} Input M I l1li- Filii, pac:ldliQII I IaII. cll .. and ....... eIIc. 
2) PI'odImnn Condlloll. 
3) ProducfII-liilhed product InIljl8CIIon (v"liliealion) 1118qUi1ac1 by lot. 
4) '''Il0l.''' - EcM:ation, II'8inIng.. ~ 10 GMP'I. 

HACCP~ 

HACCP proglBmS using the basic seven prir;ciples are being in1pIenMlkid in 
many food and ingredient processing faciIilies anxmd the world. These 
programs are being I1'IO'IecI forward by a combination of fadors; ecronomica 
wheIe processors feel they must have HACCP in place to col1lpels, and 
govemmenlal wheIe the program is actually required. For ~, India 
enacted HACCP requirements for their seafood industry on August 21, 199ft 
The European Union has dewlloped HACCP guidelnes for use by their member 
nations and require that suppliers of certain foodstuffs who wish to seI to the EU 
have HACCP progiBmS in place. 

ECOilOMics has played a major role in HACCP implementation WOIIdwide. Many 
large company's mandate that any supplier they buy from have a HACCP 
program in place. In fact, industry has receiYecI too lillie cradit for their 

USEOwmt PERIiISSION OFnE' AIIIHOR 
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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 train the regulators. Among the United States 
companies requiring HACCP are McDonald's, Pizza Hut and Pillsbury. 
According to Pizza Hut Senior Scientist, Troy Bonata, they are 

"looking at 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 intemational suppHer of foods or ingredients wants to work with companies 
like this, HACCP will be mandated. "s simple .... no HACCP, no business. 

Codex Alimentllrius 

The mission of Codex Alimentarius to 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; 

• Development of General Principles to be followed in !he international trade of food 
commodities 

• Development of specific Commodity Standards for individual products 
• Establishment of Guidelines for spetitic actions Of procedures 
• Establishment of recommended Codes of Hygiene (simital' to GMP's) to be followed 

during production. 

HACCP has come under the auspices of the Codex Committee on Food Hygiene 
(CCFH). At the 20th session of the Codex Alimentarius Commission (July 1993), 
the commission adopted a new document entitled. "Guidelines for the 
Application of Hazard Analysis Critical Control Point (HACCP) System". The 
commission noted that "the text was urgently needed' so that it coUld be 
incorporated into the "Draft Revised Recommended Code of Practice - 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 committee and is 
head of the U.S. delegation. In late 1995, he observed that 7he CCFH would 
redo the basic HACCP principles within three years". Garrett'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 
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portion, but has apparently decided not to redo the basic principIae. In June 
1997, the CCFH formally adopted the principles described earlier that Inc::U:ted 
the five preliminary steps. 

One of the forces which is moving HACCP foIwald at the inIematIonaI level is 
the movement towards a global economy. which involves an ever-incl'e Sling 
level of intemationallrading in a wide range of foodstuffs. The EurOflllan Union 
has adopted several programs which incorporate HACCP principiIs. Their 
"vertk:ar directives require that specific foods. including importa, which .. 
introduced into commerce with the EU be manufacturad in accordance with 
HACCP principfes. These directives address fishery products, milt, haat-treat.8d 
milk and milk-based products and meats. The EU has also adopted a 
"horizontar directive, which requires adherence to HACCP principles for a wide 
range of food products. 

The work being done Ihrough CODEX at Ihis time wit help to assura that HACCP 
is viewed Ihrough the same eyes worldwide, or to ute the popular buzz word, 
hannonized. 

HACCP is now forty years old. It came into being with the UnIad Slates space 
program. The objective was to assure the safely of foods that were being sent 
into space. It has been an evolutionary program. The princ:irl11l8 have changed, 
pen::eptions have changed and the number of pt'OClISSOfS who have adopted the 
program has increased each year. HACCP has been mandal8d by go"emm811. 
around the world. Thera ara other nations who ara considering adoption of 
HACCP. What win happen hera in Egypt remains to be seen. Who knot .. , you 
might waka up tomorrow and find out that HACCP is now mandaluoy for the food 
industry. 
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BIOLOGICAL, CHEMICAL, AND 
PHYSICAL HAZARDS IN FOODS 

Richan:I F. Stier 
Consulting Food Scientist 

The United States has been acknowledged as having the beet food production 
and distribution system, and the safest food supply in the WOfId. No mailer 
where an individual lives he or she can purdIase a wide variely of fresh or 
processed foods that are produced throughout the country and the WOfId. AI 
one needs to do understand how wonderful this system truly is, is to 1meI 
overseas. ElM'Opean nations have wonderful markets and lII*iaIty shops. wtd 
they, too, offer consumers a very diverse selection of foods, but in most oI1er 
nations, that kind of diversity sinpIy does not exist. The awnge American does 
not. however. want to see the meat markets and bulctlers in third world 
countries. Refrigeration and sanitation practices taken for gI.,1ed in the 
Western world. are at too often non-el:istent in thole nations. 

0espiIe aU the technological advantages the united States has made, probIen_ 
with the food system, both real and perceived, stiR exist. There are Ihouaands of 
food related illnesses and injuries every year. This presentation wII deal wIh 
these real hazards in cu food system, as an introduction to the disa.slon of the 
first principle fA a HACCP program, that is, Hazard Analysis. 

FOODSAFETY 

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

8 product which oorrtains no physical, chemical, or miclobiBI OIgIr'lIsms 
or by..ptOducts of those CIIf1BI1isms which if consumed by man wiI ,... 
in i/Ine$s, injury. or death (an UI'I8CCfIptabIe consutn8I' hNIh dsIc (1). 

The definition purposely does not use the tenn contaminants because naty of 
the potential hazafds in food, which HACCp programs are designed to &ddt 5 II. 
are normally found in or on the food. It is their corlC8llbaliun or runbers. which 
cause problems. 

TYPES OF HAZARDS IN FOODS 

The United States Department of Agriculture's Food Service and InIf)8CIon 
Service defines a food hazaIda as: 
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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 also 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 adulterated 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. dl:\!vice, 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 shaH be deemed to be adulterated (3) if it consists in whole or in 
pari 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 contaminated 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, for eveIY cusIomer who boIheIs 10 complain. 
theI8 are 26 who remain silent. 

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

3. 91" of "WIolIged" customers wiI never pUldl8lElthe ol'l'eildillg gods 
or services again. 

4. It costs 5x as much to attract a new customer as 10 reIaIn an old one. 

Consumers complain about many things, but the most common compleilfs 
involve off-flavors. spoiled products, and foreign mateltals. The specific thillgs 
consumers complain about may not be hazardous. but the situations that cause 
them usually al8. If the TARP data is combined, the following scenario I e I ... ~ 

o For each complaint you receive 26 pensons n!Im8in sIenI 

o Each person who has a problem tails 8-16 people. 

26x8 or26x 16. 208 -416. or for those 10%26 x20= 520 

For each complaint you rec:eille, there is a potential for having CMW 500 people 
offended by yow product or service, 91" of whom may newJr buy again that 
product again. Or, due 10 WOld of mouth, may never ever buy the 1Ian. In a 
business that relies on repeat business, such statistics car,i'lOl be ignored. 

MICROBIOLOGICAL SAFETY 

MICROORGANISMS OF CONCERN 

To properly develop the microbiological part of. HACCP progi_n. it Is 88111 dial 
that the organisms respoI"IIi)Ie for foodbome iIness be known and ...... stood. 
This is nonnaIy • semester long cIas8 at • unIwersily. but in this progI'" _ wiI 
just "match the 1IIJIface·. The objecIIve is 10 provide you will a short 
intn:Jduction 10 some of the pathogens of c:onoem in food procUling. that is, 
those miaootganisms that cause iIness or those miaobial toxi. can call88 
iIness. These organisms haw been the ~ of. great deal of the ,e aBa d. 
that has been c:ondUded over the years. The work has been done 10 888UI8 the 
production of safe foods. safe pacIalging mateItaIs. and 10 II'IininiZ8 the 
probabiIly of food spoilage by pathogenic mganisms or those of economic 
significance. 

MIcrobial disa.sBs 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. Intoxications - Caused by ingestion of a preformed bacterial toxin. 
Staph poisoning and botulism are intoxications. 

Table 1, "Microorganisms of Concem in Developing HACCP Programs" provides 
a summary of the major organisms of concern in foodbome illness. This table 
inc/udes 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. 

Salmonellosis is one of the most common foodborne disease. Salmonella 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 all 
other organisms of public health significance (11). 

Staphylococcus BUte!JS is, as noted earlier, the cause of an intoxication. For an 
outbreak to occur, the organism must be present, have proper growth conditions, 
and there should be a lack of competitive organisms. Outbreaks 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 allowed 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 illness. 

Another organism of Significance is listeria monocytOfl§nes. This is one of the 
"nevi' 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 
allow 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 is the organism responsible for the low acid and acidified 
canned food regulations. C. botulinum 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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Camoyfobacter jejunj is an organism that is also a "rw!Nt pathogen. It has been 
detennined that "Campy" is responsible for more illness than any other organiIIll.. 
Fortunately, it is easily IdiIed by heal 

Control and Inhibition of Miqoorqanisms of Pubic Heallh Significance 

One of the primary objedives of a HACCP program is to es,.hBsh proce S B B I to 
inhibit or destroy microorganisms capable of causing foodbome ilnm. Evay 
organism has defined growlh parameters. They may be inhibllBd by sail or pH, 
easily destroyed with heat. or wiD not grow in 1he presence of air. Ufldetstandiug 
how these different parameters affect organisms is critical to establisl*lIl Clilical 
control points or designing a food product. Utilizing one or more .,._ttO.18 to 
Cfeale less esirable c:onditions for growlh or enhance 1he IeIhaIly of a proc B II is 
called "Huldie Technology" and is used Chroughout 1he indua1ry. Aa mentioned, 
none of Chese organisms wiD not grow in dry products. but they can COI,laInkll IE 
them. 

Table 2, -Control of MIcroorganisms of Significance for HACCP", is a SIII.I_, 
of dlft'erent growlh and deaIh characteristics for organisms capable of c:aa.-ing 
foodbome UIness. The figufes in Chis table are either maxinuns (salt) or 
minimums (pH, Aw) that allow organisms to grow. These vaIue8 may be UIed 88 
a guide to developing in-house controis, but the user must be cogIlizant of the 
synergistic relationships. as DOled above. Using the illbmation shown in Tables 
1 and 2. the microbiological basis for HACCP program may be established. 

CHEMICAL HAZARDS 

The second hazaJd category is chemical. Everything in thII wodd is made up of 
chemicals. but 1here are compounds that simply have no place in the food 
aysIBm. There is one major issue wI!h chemicals, hoIiu81Iar; doee or 
con,eilbation of the compound in question. There are some mllerials that can 
be harmful in vay low levels and otIlCtS that require high levels to elicit a 
responSB. Simply derhliBd a chemical is (16): 

1. (n) a substance produced by or UIed in a system. 

There are five sources of chemical hazards: 

1. Agricullul'al chemicals - These include pesticidal, gee ..... 
stimulators, growIh honnones, fertiIizeI8, etc. 

2. Plant chemicals - These include deaneI8 and aniIizens, 
maIeriaIs used in equipment such as PCB's, oils, gasollnss. 
lubricanls, ammonia, etc.. 
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3. Naturally occurring toxicants - These products of plant, animal, 
or microbial metabolism, such as aflatoxins, may be toxic or 
mutagenic and are usually regulated. 

4. Food chemicals - These include preservatives, acids, food 
additives, sulflting 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 
concerns. 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 public 
agree that microbiological concems the principle concem. 

TYPES OF CHEMICAL HAZARDS 

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

Used in Crop Production 

1. Insecticides 
2. Fungicides 
3. Fertilizers 

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 to clean and sanitize ~ 10 ensure thai 
production faalties operate smoothly, and to conIroI plant pests These 
materials shoufd either not be not be found in the foods at ai, or they may be 
present at levels less than established by law. Such chemicals should be used 
and stored according to manufacturers directions, and I.II'Ider condiIiona thallhey 
will not contaminate food products 01' food handing equipment. These 
compounds are frequently extremely toxic at low levels, so it is essetdial thai 
they be handled properly. There are materials which are absoIuIIIIIy not aIow8d 
in contact wiIh foods 01' may not be used on food contact surfaces. Usage is 
also described by FIFRA. These materials are listed in 21 Cm. Part 189 (18). 

Plant Chemicals 

1. Cleaning Compounds 
2. SaniIizers 
3. Lubricants 
4. Pesticides (fogs, bails) 
5. PaInts 
6. Coali"ga 

Metabolic by-products and other naturaly occurring toxicantI are found in ..... 
food products. Some of Ihese materials, such 88 alabel". and paiill)lc 
shellish poison (PSP), are regulated, thai is, there are levels thai may not be 
exceeded in certain foods. There are also 10xic foods, which .... in _1I8nII 
deaD. every year, particularly wild musbrooma. Recent studies have indk:., tI 
that some of the naturally oc:cuning compounds are pollet • ..., lI'IOI8 haDidoua 
than man-made materials, such 88 pesticides. Of .. the chemical haDIds. it • 
the naturaly occurring materials which cause the moat problems. Tables 1 and 
2 provide eslillsted values for numbers of cases of foodbome ... a 81 due to 
seafood toxine. plant chemicals, and chemical poisons. The nlillalad I'M.mber 
of cases in the United Slates exceeds 160,000. 

MycoIoxins are perfIapa the major concern. They are by-products of bIIJIII 
metabolism. There are many different kinds of mycolo.ldna. the moat -:JaIIllI'IOIIIIn 
being aflatoxins, that are produced by A§pttpM§ ""'" and A .. 
lJ8!'8SiIicus. Com produds are frequently found 10 be COIdanlii.1Id wiIh 8 dais 
of toxins caIed fumonisins, a by-product of the FU88IUn specln ~ 
of foods heavily COIlIaminated wiIh rnycotoldns have been known liD callie acuIe 
toxicity (19). Perhaps the most famous of aI the mycotoxIna is thai produced by 
the fungus CIav!ceps purpurea, a toxin thai C8UI8B ergoIiam. ThIe ....... isLets 
rye and other cereal grains. Corssurnption of grains h1fected wIh ergot may wei 
have responsible for many of the medieval plagues. that au .... be.mld liD 
have been visiIed on them by God. 0thes8 beIieWt that COIlIUIlpIion of ergot 
contaminated grain may have played 8 part in the Salem, Maaaac:hua ells wIch 
hunts in the 1600's (20). 
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NATURALLY OCCURRING TOXINS 
TOXIN SOURCE SYMPTOMS OF 

ILLNESS 
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 (PSP) 

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 intemal'y 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 lagal usage level will not result in acute or long term 
toxicity. Harmful levels are generally many time greater than allowable usage. 
One food chemical which has come under scrutiny and regulation 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 
sulfltes 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 allergens. 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 allergens are tree nuts, shelltlsh,· 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 critaria for 
evaluating films, dyes, papers, and other materials used in food packaging. 
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COMMON FOOD CHEMICALS 

PHYSICAL SAFETY 

Unlike mic:roolganisms, whose presence may or may not conltit .. 1e a problem. 
depending upon the process the food Is given, how it Is har.dIed, or how it Is 
prepared (Inhibition by sal or acid), materials that ant CCII1Iidered physical 
hazards may not be able to be removed, inhibited. or dele c1i8d in prucE II 
Health and safety problems from these sources &Ie COIlSidelabIy less than thole 
resuling from microorganisms of public health significance, but they do oc:cu. 
and can be quite expensiYe to the food producer. Physical haz.ardI Include a 
variety of materials often .efen"ed to as extraneous materials or foreign objeds. 
and may be defined as: 

Any physical maIerisI not normsIy found in a Iboct which may causs 
JIIness or injury 10 the individulJI using the product in question. 

The COlIs or potential COlIs can be even higher if the company 18 producing a 
sensitive product or targeting a I8I'IIitlve market. i.e. baby food. UnIIce. 
microbial "S88 that ant regularly reported by physicians. hospiIaIs. or cInica. 
problems from physical contaminants that resuI in injury ant mora often laporIBd 
to the victim's lawyer or direclly to the COInpany, whole product contained the 
item. 

Whereas miClobioIoglcal hazard assessment foIow8 mora or less rigid 
guidelines. the hazard analysis protocols for physical and dIemIcaI ham .. ts wII 
involve mora of a a.ysfem$ evaluation. 

TYPES OF PHYSICAL HAZARDS 

1. Inadvertent from the field (stones. metal. insecta, undesirable 
vegetable matter such as thorns or wood. dirt, or smaI rinals). 
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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 placed in food (employee sabotage) 

5. Miscellaneous - struvite and other materials in this class. 

Plants and unit operations should 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 agricultural 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." 

Distnbution 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 employee sabotage 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 likelihood 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 concern with regards to 
post-process contamination and growth In the package itself. 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 tamperlilg or be 
tamper evident 

Materials in foods that do not belong thera can cause ..... ent kinds d plablams 
for the ultimate user. They can cause varying degleaa d injury. and in rare 
cases death. they can cause psydloIogical trauma, some may <:81188 physical 
Illness. and others may never be noted. An example of the IaIler 818 innet 
fragmenIS in a product which has a defect action lew! for that particular 
character. 

Evaluation of the potential for physical contamInaIion for each Individual 
opeiation wi! involve the following steps: 

1) A plant audI aimed at evaluating systems for pest 00111101, loIeigll 
object removal, plant condition. shipping and rac:elvilg practicea. and 
plant maintenance procedl.ns. 

2) A review of packaging materials and containet'IpatJ handlllg 
prOcedures. particularly when glass is the packaging ITIIIt8IiaL 

3) A review of agricuIIuraI prar:tic8s. 
4) A review of personnel practices. including thoee of mainIanance sIaIf. 
5) Padlage evaluation to ensure that it is tamper proof, or tamper 

evident. 

Using these steps to Isaua physical hazards when dellliopill9 and 
implementing a HACCP p.ogiam should be more than adequaIe. As noIad, the 
best means for assuring that physical hazards 818 propaIty oollbdad is through 
the use of a weIkfesigned pnMtIltive maintenance progIBm. It is one of the 
basic HACCP prerequisites. 
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SUMMARY 

This section was developed to provide HACCP users or those indMduals 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 recommended by the National Academy of 
Sciences (4), National Advisory Committee for Microbiological Criteria for foods 
(1997) and the Codex Committee 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 2 - CONTROL OF MICROORGANISMS OF 
SIGNIFICANCE TO FOOD SAFETY 

I Clastridium 

c_ boIIdIinm 
TypeE 

StiiphVI~ lil£iiii. 

Salmonella IIII!. 

Ctsotridlum . ..,... 

--•. --. , GROWTH 
DcnUIREMENT· RANGE be) 

--- ~- 10·50 

Anaerobe 

1·40 

6.5~50 

5-47 

3·46 

6.5- 50 

10·44 

OPTIMUM 
RANGEbC) 

30-4C 

25-35 

30·40 

35-37 

30-37 

43-45 

pH 
INIMI -4.7 

4.7 

4.2 

4.05 

5.0 

5.0 

5.04 

SALT 
MAXIMUM!%) 

10·12 

5 

18-20 

3.2 - 5.3 

8-12 

8.0 

3.78 

WATER 
ACTMTY Aw 

Qw = 0.1 • 1.2 0.94 ·0.95 
8 .-

o.;;;O:6~ 3.3 0.97 
7.4 -10.7 

0. = 0.43 - 7.8 I 0.8610.90 "~I 
4.5 ·10.0 

0.=1.(5=30 5.6 _ 6.4 0.945 

QzlZ = 1.9 sec 0.97 
6.0 

Ozi = 15·145 0.95 
9·16 

rE~IiiIlIFacuii8tive 10-45 373:13-4.7 7.5-8.0 0 00 =0.4-0.8 I 0.95 
,t:l,'l!!~nlcu ' "--
iI!!IIIYI!:R\tI FacultatiVe 7 ·49 30 4.35 t 7.5 Q,1OO = 5.0 I 0.95 I 
l/I!dQ DI!.hMg ....... 'e Facullative 10 - 50 30· 4O"u,,+u, '4.8'--- --'8-10 _. D.a = ~~o. 4.1 0.94 

--. 4.0-40, i ·30 4.1 -4.4 5.0 

(1) - Growtiiat 0.86ItciXin production at 0.90 
D- VALUE· Defined as the time in minutes required to reduce the number of organisms by 90%, 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) , 
TheM values are minimum or maximum values under optimal conditions. These parameters work synergistically (hurdle technology) in 
many cases to further inhibit organisms. 

;1f, 

USED WITH PERMISSION OF THE AUTHOR 
1997 COPYRIGHT RICHARD F !ITlFR r./'lNj\\I" TINt> ,,,,,m ""'" ........ 



REFERENCES 

1. USDAlF81S. 1989. HACCP Pliitiple i:Ir Food Production. AdopIad NovemIIeI 1989. UnIBd 
S1ales GaIIemment Plidih" Office 

2. UnIIecI S1ales Food. Drug. and CCI8III.11c Act. EIIac*Id 1939. SIcIIoII 301. 

3. TARP. 1985. Report ofTectloical Rmarch AlliIIanDe Programs. V.i_lIll1l1la1~ D.C. 

4. NAS/NRC. 1985. An EvaIuaIIon of lhe Role of MiclobIoIIIgIo III CIIIrIa i:Ir Fooda and Food 
Ingledietds. National AcadIII*: Prea. Wahllllllan. D.C. 

5. Todd. E.C.D. 1989. PnIImInary EsIImaIes of COlIs of Foodbc:Ime Dil I in Canada and 
COlIs to Reduce SalnIOl1 ". J. Food PI ....... 52:8. 58S-594 

6. Todd. EC.D •• 1989. PIeIimInaIy COlIs of Foodbc:Ime Oil I in the UnIIId SIaIIs, J.Food 
PloIec::l. 52:8, 5115-601 

7. An:her, D.L and J.E K¥enburg. 1985. Incidence and Colt of Foodllome Dian" a81 011 II In 
!he UnII8d States. J.Food ProIect., 48, P. 887-884. 

8. Lynt. RK. OA KauIer. and RB. Read. Jr., 1975. BoIuIIsm in Coili •• '· II} Canned Foods. 
J. Mil( Food TedInoI.. 38:9. 548. 

9. SoIomori, H.M. and OA KauIer. 1988. 0uIgr0wIh and Toxin PnIducIion br g..it'D 
boIuI!num in BoIIIecf CIlopped Ga1ic, J. Food PloIec::l, 51:11. 882-886. 

10. USDAIFSIS. 1989, I"'-dabIe Foodbome -. FSIS-34. UnIIId SIaIIIs Gowill'." 
Plilililll Office 

11. Wolf. 1.0. and RV. l.ec::tIowicII. 1989. CIIm)IIf I_In ""~iII Food SaIaty. CenIeI 
Foods World, 34:6. 468-472-

12. Hardt-EngIsh. P. G.K York, RF. SIIar. P. coo:u.. 1990. SIapIa,Ioooci ill Food Poi&okI9 
0UIbr1llllt c.llaed br Canned Murlliooma in C/IIan", , Food TechnoI. 44:12, 74-77. 

13. LoveIt. J. and R.M. Twedt. 1988. Ullaria fIom "BactIIria AlIOI' 7 d wI!II Foodbonil uDi_-. 
J.L Olllnller, EdiIor. InsIiIuII of Food Tec:hnoICIgIals, Scillillic SIaIuI Sumi •• ,. 

14. National Food Prot III DI'II All t* lath .. 1982, 'I'hermIII Proc Illal i:Ir Law ,l\dd Canned F"cIc* 
in MeIaI CoilblliilMl, aul.ll26-L, NFPA, v.'aIIIIIIgIon. O.c. 

15. GerreIt. S.E and M. Hudak-Rooa. 1990. IJae of HACCP i:Ir SnfllOd Sun; I' a and 
Ceilllie.lion. Food TechnoI.. 44:6. 159-185. 

18. lJIdeng. L (ed.). 19811, The Random House DIcIIot.y of lhe EtIjl1lllI ....... '-1doI11 
House. New York, NewYOlic. 

17. Lee, K. 1989. Food Neophobia: Major CIIIII I and T' ..... 16IIIs, FoodTechnoI.. 43:12, 82-73. 

18. UnIIecI Stales Food & Drug AdmInisInIIion, TIlle 21 Code of Fadel. Rest 7 Pi ... pM 189. 
U.s. GaIIemment PrinIing 0Ifice. WasIIing!Ion. D.C. 

19. CAST. 1989. MycoIoxIns: Economic and HeaIIh RIIb, 81111111.y No. f16. No\MIbeI 1989. 
Council i:Ir AgricuIIInI Scilla and Tect.lOIogy. AniIa, '--

USED WITH PERMISSION OF TlE AImtOR 
18111 COPYRIGHT RICHMO F. STEfl. COla' TING FOOD ffIl8C~Ef"'In!11S1T1 

27 



20. Vining, L, 1979, Ergot The Taming of a Medieval Pestilence, Technology Review, 
December/January, 65-74. 

21. Bullerman, L.B., 1979, Significance of Mycotoxins to Food Safety and Human Health, J.Food 
Protect., 42:1, 65-86 

22. Bullerman, L.B., Mycotoxins and Food safety, A Scientific Slatus Report by the Institute of 
Food Technologists Expert Panel on Food Safety and Nutrition 

23. NACMCF, (1997), "Hazard Analysis and Critical Control Point Principles and Application", The 
National Advisory Committee on Microbiological Criteria for Food, Hazard Analysis and 
Critical Control Point System", FSIS Information Oflloe, WaShington, DC 

24. Garrett, E.S., (1997), "EtrecIs of Codex and GATT", Presented at Intemational Food saraty HACCP 
Conference, Noon:Iwijk aan Zee, The Netherlands, February 17-19 

TECHNICAl-ORIENT.doc 

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

28 



PREREQUISITE PROGRAMS: A 
NECESSARY FIRST STEP IN 
ASSURING FOOD SAFETY 

RICHIW) f. S'III!R 
~TING fOOO .... SCEN".,..,,'IS-' 

WHAT ARE PREREQUISITE PROGRAMS . 

The United States seafood HACCP regulations established that a HACCP plan 
should include certain "Prerequisite Ptog,.mtI". These include, but need not 
be limited to the following; 

• S8nIIaIion 
• GMP's 
• Training 
• Recall ProPrlOglrldlr..,1IIII1S 

• PAhetlllWl Maio ...... 1Ce 

• Product !del ... '" & Coding 

When preparing the regulation, the United States Food and Drug AdI' .... alioit 
dearly stated that HACCP Is not a "stand alone" progl'Mt. ThIs poaiIion is not 
limited to the USFOA alone. Regulatory agencies and food safely plCI'naionala 
the wortd over have taken this stance. AI HACCP progI ..... must be 
constructed on a finn foundation that includes the programs mentioned abowI. 
These prerequisite programs are essential to the manufacture t:A 8III'e and 
wholesome foods. Prooessons should not ewn begin to thi1k "HACCP 
development" until these systems are in place. Perhaps the most inpoI .. il of 
these prerequisites Is sanitation because it Is so al encompassing and diledly 
affeds so many other paris of the opeIation. 

SANITATION, FOOD SAFETY AND FOODBORNE ILLNESS 

There Is no food quality or food safely pmfessionaI in the world who does not 
acknowledge the necessity of following basic good sanIaUon pradic_ in the 
production of food producta and ingredients. This hold true wliel"er foods .. 
being processed at the industrial level, food Is being prepared and 88MIId food in 
a retail or foodservice outlet or raw produce Is being handled in fields or packil8 
houses. The importlnce of good sanitary practices has been brought Into roc.. 
again and again. There have been recent wel-documellted probIet.. wIh 
hepatitis A and strawberries, listeria and cooked meats and salmona" in freeh 
orange juice. As noted earlier, theI8 was a great deaf of discussion which 
centered upon how sanitation would be incorporated into the reguIaIioM and 
how this concern would be monitored and/or ellbced. One of the Issues that 
undoubtedly contributed to the illcorpoialion 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-borne 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 laurels 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 bottom and die". 

The same holds true for any food processor, retail grocer or foodservice 
operation. 

SANITATION SSOP'S· SEAFOOD INDUSTRY 

The ftrst prerequisite program which is listed is sanitation. The seafood HACCP 
regulation states in 123.11; 

"Each processor should haV8 a written sanitation standarrJ operating procedure 
(herein ref9mKJ to as SSOP) or simi/ar document that is specific to each Iocstion 
where fish end 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 ·should have a written· .... ln the preamble 
to the actual regUlation, it says that "FDA has not elected to make the 
development of an SSOP mandatory because it recognizes that some 
processors may be able to achieve satisfactory sanitary conditions without 
having to commit their sanitation control procedures to writing". In paragraph (b), 
the regulation defines the specific areas which are described in 21 CFR Part 
110, the Current Good Manufacturing Practices for the that the processor 
should be addressing. These specific areas are; 

• Safety of water used in process or tor manufacture of ice 
• Condition and cleanliness 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 tonn adulteration 
• Proper labeling storage and use of toxic compounds 
• Control of employee heaIIh 
• Exclusion of pests from the plant 
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What. therefore, is this regulation asking of the processor? Its raIfIer .... p .. ; 
comply with the c-GMP's defined in Part 110 and monilDr that ...... is 
compU8nce. What the promulgation of this regulation has done is end the 
debate that has revolved around saniIation and sanitation relallid critical cOilbol 
points. The persons in the agency responsible for developing this ,egulalion Mt 
hoping that the HACCP plans developed by seafood procBIBGrS cOlltain only 
those Critical Control Points (CCP's) necessary to assure food safety. 
Sanitation. especially those issues related to cleaning. sanilizing and routine 
maintenance aimed at assuring safe opeIalion 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 sal'lilatic:J.1 raquRmenIs in 
the seafood HACCP regulation, especially since 21 CFR Part 110 was already 
"on the boOks". To quote the preamble to the regufation. they lei that; 

• ... It has not yet succuded in fIeoIf1Io/WIg 8 cuItr.n IhmughouI tIJe 
seafood induIIITy in which processors 8B8UIlIe an operBINB ,.. in 
OOItIlolling 8BI'Iit8tIoo in their pIanIs". 

The bottom line is that wiIhout functioning praglanlS in the eight __ that the 
regulation specifically adeIIessed, the AfJetW:I lei that II would be impollitlle to 
property develop and inplement HACCP, and thereby assure food safety. 

SANnA TlON SSOP·S· "EAT & POULTRY INDUSTRIES 

The regulations governing meat and poultry inspection by the Food Safaly and 
Inspection Service have had a sanilation efement in them for many )"11818. 

These regulations were found in Tille 9 Part 308 of the 1998 Fedalal Ray' .... 
With the passage of the HACCP regulation. there have been some changsl in 
the regulations. Let's look at what was. and move on to what is.. 

The old regulations descri:Ied raquinlmelds for sanitary d a IIgn of the pIanI and 
equipment. They raquiIed openItors to submit plans and spec:iIicaIiona to ..... 
that opetations would be maintained in a sanitary condIion. The next III ction 
308.3 was tilled "EsI8bIishments: sanitaty conc/iIJons; reqr.iten'lllllrbl', This 
section required the following. aR of which were aimed at asswing that the .-..y 
operated in a safe and sanIIary condition: 

• MrdnllloalC8 of _1iIary concIIIoI. 
• Abundant igllIiIl9 
• 0IaiI1&ge & plumbing 
• WaIIfIf supply & reuse 
• FIocn, wall & caillgll 
• Rails and palllg'"" 
• COIidItion of production & _age -• Pest conInII 
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Section 308.4 addressed the need for adequate sanitary facilities and 
accommodations, that included dressing rooms, toilet facilities, waste disposal, 
handwashing, sanitizing and drying facilities and where these facilities should 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. Also, included in 
section 308.14 was a statement mandating that no persons who were infected or 
sick be anowed 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 concem in 
the meat and pouHry processing industries. 

With the passage of the new regulation, 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 maliltain 
written 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 PouHry, 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 Federelly Inspected Meat and Poultry Establishments" and 
summarizes the role of sanitation quite succinctly; 

·Sanitation meintains or restores a state of cleanliness, and promotes 
hygiene for prevention of foodbome illness·, 

SSOP's for these processors are required for pre-operational 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 to 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; 

• Desaibe aU procedures (identifying pre-operatIonal and production 
procedures separately) that an establishment will conduct to maintain 
proper sanitation. 

• Specify the frequency of the procedures. 
• Identify the Individua/(s) responsible for implemelltillg and monIloring 

the SOP (not necessarily the employee actually petro.ming the 
specific sanitation task) 

• Be signed and dated by the Individual with 0I'Hite inplelllelllBtiLW'l 
authority (or a higher level official) when adopted and/or modified. 

• Provision should be made for handling problems or deviations, tal is. 
what corrective actions should be taken. 

WHAT ABOUT OTHER INDUSTRIES 

Having reviewed the SSOP requirements established in the HACCP I1iIgUIations 
for the seafood and meat and poultry induslriea, the next question is '?tow ctJes 
this affect my opef8I.ion since our company ctJes not produce eiIher oIlhese 
types of producIs7' For one thing, aI food processors irwoIwId in Ue.sl 1 
commerce stiR must comply with 21 CFR Part 110. AI such aslaMshme"l. 
involved in iiltetstate commetC8 may be inspected by FDA imesligab's and are 
required to adheIe to these regulations. 

The next issue is HACCP itself. With the passage of these two nv Is lions, • 
should be obvious to aU that the regulatory agencies belewe that HACCP is • 
good means for assuring food safety. There are many individuals who feellhat 
the next step will be to mandate HACCP for aU indusIriea. The fact that these 
two regulations include provisions for sanitation prerequislllll mil ana that there is 
a very good chance that any new HACCP regulations wiI have UnIar prowillio .... 
The agencies wiD be looking at how each regulation perfonns and wiI, hopeIuIy, 
incorporate the best of both into any new legislation. 

The final point is the need to assure the safely and whaillacmen .. a of foods and 
ingrediellts. Development and impIemefllaUon of good sanIIaIiUt'I practkee is 
basic common sense, and as desclibed earlier can provide your ........ aIiIA. wIh 
real economic benefits. The quality managers need to be able to demon. g 
those benefits to management. however. 

COMPONENTS OF A SANITA TlON PROGRAM & FOOD SAFETY 

The development of wrilten sanilaUon sIBndard opending procedures or SSOP'e 
are a very good and common sense Idea for any quality progran. AI food 
processors should take the time and commit resouroes 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 advioe 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 installed 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 h~rd 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 piece of food which passes. 

Preventive Maintenance - This is one area that is frequently overlooked. 
Proper maintenance· can extend equipment life, 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 that bolt go?" Hopefully, it is not in a product 
somewhere. This, too, is an area where it is important 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 maya/so result in chemical contamination, as maintenance 
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people occasionally decide that "if II little lubricant is good, mot8 will be betteI". 
The more lubricant the greater the chance that product wi! get into the food. 

HandwllShlng & Toilet Facilities - It has been wei documented that a large 
percentage of foodbome outbreak were caused by transfer c:I organisms 
between the people and food. This can be minimized by encouraging, no make 
that requiring, workers to wash their hands regularly. To do this, handwa8hIng 
and sanitizing facilities must be conveniently located, properly suppled and meet 
the needs of the WOI1c force. One handwashlng facillly for 300 workers is not 
adequate, a situation that I have seen in more than one plant. These facIIIies 
should also be designed to prevent recontamination. This means water should 
be activated with foot pedals or other means. There ant several S'Jfi18m8 on the 
market today that literally wash workers hands for them. AI they do need to do is 
insert their hands into a unit and they are sprayed with sall.1izer. These", I ms 
are elJective. easy to use and apparently fun for the workers, but they are 
expensive. 

Pest ConIIoI - The seafood HACCP regulations speciIIcaIy stale that thent 
shall be programs in place to exclude pests. This is not raquked in the meat 
and poultry regulations as an SSOP. but is addIeased in Parts 308 and 381. 
Pest control is something which a processor can manage on his own or tLm to 
an outside pest control or management agency. To RIIduce the WDfk load on 
staff, an outside agency may be the best bet. They will place traps and rr.ailll in 
them, conduct routine spraying and can offer insights into how to make yow 
operations less hospitable to pests and potential infe8talion. They can also help 
develop the appropriate monitoring forms. If an outside agency is .... ilzed. it is 
always recommended that a member of your sfaIJ accompany the agent when 
he visits your facility. This way the operators can not only gain a belief 
undelstanding as to what they ant doing, but Iec:eive immediate feedback on 
potential problems. 

Insects, rodents and birds may spread pathogenic bacteria through 1heir 
droppings or on their bodies. Studies have shown that the there ant dozens of 
diseases to which man Is susceptible that may be sptead by flies. Consider the 
fly and where they ant often found when not in your pIant. .... Keeping these 
creatures from your faciIiIies wII minimize the potential for aQ •• COillanil8tion 
of foods. The best way to do this maintenance of the Plant. iIs buIdings and 
grounds. In fact, 90% of pest conbo!is good sanitation. This wiI help assure 
that pest coutlo! 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 upgracflng whenever possible. Upgrades may include reglaalng 
driveways to assure that water drains property, resurfacing floors in the plaids to 
assist in cleaning. and helping to enhance worker safety or mpIacing drains so 
they operate property and do not pose a potential health orWiDfker safety risk. 
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Employee Health • Management must take steps to assure that all workers 
handling foods are in good health. Workers with illnesses 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 
embossed 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 actual lots of ingredients used to 
produce finished goods are known. This is a common sense approach to food 
safety and a required part of 150·9000 programs. 

Recalls are an exercise that a company would rather avoid, but are at times 
necessary. A recall is basically a call to retum 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; 

'RecorrIs shall be maintained to icIentfty the initial distribution of the finished product to 
facilltata, when necessBIy. the segr&gBtion of specific food lots that may have become 
contaminated or otherwise rendered unfit for their InlBndtKI uSB~ 

H is recommended that processors conduct "mock" or practice recalls 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 particular lot has been Shipped. 

Education and TrainIng • This point has been left for last as H 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 excellent 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 learn, but can be fun. 

A copy of employee guidelineS for a fictHious company are included in the 
handout. Simply asking the employees to read and sign such a document does 
not constHute employee education. The education programs should be designed 
to explain not only why these rules are in place but also why they are important. 
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In certain states such as California. FIorkIa or Texas in the United S1ates 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 wiI not only help assure the 
production of safe and wholesome foods. but it may foster an envirooment where 
the people feel that they are needed. A wise woman once told me; 

"One ITains their dog, but ecU:aI8s • penJOII". 

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

SUMMARY 

Sanitation standard operating procedures (SSOP's) are required pnnqtisl! a ~ 
the HACCP regulations for the seafood and meat & poultry processing 
industries. They and other prerequisite programs should be integral parts ~ any 
food or ingredient processing or handling opetalkHl. however. They 818 
considered to be part of the foundation which will assure the production ~ safe 
food. Sanitation SSOP's and those relating to other issues such as product 
tracking. recalls and preventive maintenance are, in really, basic common 
sense. Developing and implementing such programs in any induslry requires 
one very important commitment, however ..... a commitment from management, 
which is at times a stumbling block. If management does not support something, 
it is doomed to failure. 

USED WITH PERIoISSION OF 11E AUTHOR 
19117 COPYRIGHT RICHMD F. STER, COHSULTING FOOD SCENYIST 

37 



REFERENCES 
1} Bauman, H.E., (1992), "iniroduclion to HACCP', from HACCP: Principles and Applications", M.D. 

Pierson & DA CorIeH. Eels., Van NotIrand Reinhold, New YorI<, NY. 

2) Bechtol, L., (1993), "Suppler Parlnershlp: An Integral Ingredient of Total QuaMty Management in \he 
Manufacturing Process", from Total Quality Management, A Short Course Sponsored by \he Continuing 
Education Committee and \he Quality Assurance Division of the Institute of Food Technologists, 
FebMI/Y 2-4, 1993. 

3) Ganus, R .. (1996), "S.O.P.S and Sanitation: Excel Seta \he Pace", Meat & PouHry, Vol. 21:8 (June) 

4} Garrell. E.S., (1997), "Effeds of Codex & GAlT", Presented at International Food Safety HACCP 
ConfenInce, Noordwijk ann Zee, The Netherlands, Febl\llllY 17-19. 

5) JohnsOn, D. and K. Nunes, (1996), 'S.O.P.S.: Cleanliness Is the law", Meat & Poullry, Vol. 21:9 
(September) 

S) Johnson, D. and K. Nunes, (1996), 'BU9 Patrol: FSIS Spills the CoS! of Pathogen Taating", Meat & 
PouHry, Vol. 21:9 (Septembar) 

7) McDonald, R .. (1996), "HACCP: A Regulatory Approech', Presentad at AppIIcaIIons of HACCP. 
Sponsored by the Sta1a of CallfomiaOep!. of Health Snvices, May 21-23, Fresno, CA 

8) PiHsbury CompImy. (1973), "Food Safety Through Hazard Analysis Critical Control Point System", 
ConInIct No. FDA 72-59, Researoh and Davelopment Department, The PHisbury Company, 
Mlnneapo/i$, MN 

9) Stier, R.F. & M.M. Blwnenthal (1992), "Safety In the Processing Plant". Baking & Snack. 14:3, p.22. 

10) Stier, R.F. and M.M. Blumenthal, (1993). "P!ent Self inspactlon", Baking & Snack', 15:2, 53. Also. 
1995. Dairy. Food & Environmental Sanitation, 15:9. 549-553. 

11) StIer, R.F. & M.M. Blumenthal (1994), "Will HACCP Be A Carrot or A Stick", Baking & Snack, 16:5 

12) StIer, R.F. & M. M. Blumenthal. (1994), "Sanltallon Paybac:ke', Baking & Snack, Vol.1S:8, 66-70 

13) StIer. R.F., (1996), 'Your Ten Worst Quality Woes', Baking & Snack, 18:7, 32-28. 

14) Stier, R.F., (1997), 'Sanltallon StandaId Operating Procedures (SSOP's) as HACCP PmequisHes', 
Pnssen1ed at Food ProcessflnI Senilation Workshop, Senta Nelia, CA, FebI\I8I)'~, 1997 

15) United Sta1as Oepanment of AgricuIIure, Food Safety and Inspection ServIce, (1996), 'Pathogen 
Reduction, Hazard Analysis and CritlcaI Control PoInts (HACCp) System', Code of Federal 
Regulations. 9CFR PARTS 304, 308, 310, 320, 327, 381, 416, 417, July 25 

1S) UnHed Slates 0apaI1ment of Agriculluns, Food Safety and Inspection ServIce, (1996), 'Senltallon " 9 
CFR PART 3Il8 

17)UnHed Slates Food & Drug AdmlniSInslion, (f995), 'Procedunss for the Safe and SenHary Processing 
and Importing of FISh and Fishery ProducIs", Code of Federal Regulations, TItle 21 Parts 123 & 1240, 
December 18. 

18) UnHed Sta1as Food & Drug Administration, (1996), 'Cumen! Good Manufaclurihg Praetices In 
Manufacturing, Packing and Holding Human Food', Code of Fedensl Regulations, Title 21 Parts 110, 
December 18. 

19} Ward, O. and K. Hart (eds), 1996, 'HACCP: Hazard Analysis and CritlcaI Control PoInt Training 
CU/IfcUIUm', Nationsl Seafood HACCP AUiance for Training & Education, NorIh Carolina Sea Grant, 
RaIeigh.NC 

I PRE-REQ.doc 

UseD WITH PERMISSION OF THE AUTHOR 38 
1997 COPYRIGHT RICHARD F. STIER, CONSULTING FOOD SCIENTIST 



GOODMANUEACTUfUNGPRACTICEI . , .. ' .;. ". FOREMP[OYEES' .................... . 

In order to assure that we, TH S PU\NT .. 
highest level of quality anti safest 
employees are to ur-derstand, 
below. 

PREVENTION OF CONT AMfNA nON OR ADUL T£RA nON 

1} Process area 
any1hing to prop 

AU ingredients are to be stored in closed containers at all times re, prevent 
cDnta-minat~o,n, After opening a conta:1ner: 11 v·.dth the ~:fate ~! ~~l(iS Of::e-r:·e:j 

using indeiible marker These ?1"steriaLs be stered en pa tle1s or en sheh;'es Nc 
rnateriais snail ste·fed on the floor at aili time 

i\ii ingredient C:Of"lt8mers s~,aH be cieariy marked 
misuse If a is not iabeied, sat it ar:o contact 

machine lubricants, cleaning chemicals, S8n,tizefS. etc shall a,;;vay fror,., 
;ngredie!1!s and pacio\aging materials in designated storage areas to p·revent possd:;!e 
cross contamination 

Do not heto any objects. such sspenciis. 
time 

or Cigarettes 

6} Any prOOtic{ or packaging matenais wn!ch fali om,::; tne floor shaH t!e discarded 

Do not bnng objects into the production or Wareh(lUsing areas at 3ny time. 

8) Keep waste bins covered at aU times. 

9) Do not place or drinks en packaging materiais. 
Food is ailo't't'ed in deslgnmed areas only. 

10) VVa!kmans or persona! stereos are not aliowed ,n the prOdUC1!On area as they must 
be ha0dfed by workers and cannot be sanitized. 

i 1) A! utensils. such as knives, speers, etc. must be stored H";designated areas 't.vher: 
not in use, 

12} PrGducHon floor staff must sanitize. and store all processing eqwipment 
utensils at the end of the work day acc>~n:!ing to posted pmcedures 

CLOTHiNG AND GARMENTS 

1) AI! employees shaH wear dean clothing 'Nhen reporting to '#ork Shorts. tank tops, 
or tom dothing are notac.ceptab-Je from both a product quaiity and workers safety 
prospectnle. 



highest leve! 
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below. 

PREVENTION OF A MlflA nON on 
'1) Pt(}cess area t:iOCr:8 8re to>~:' 

anything to prop Gper; ti'll'; 

contamination 

3) ~A.H ir:gre(j~Bnt 

m~sU'se, ~f a CCH1tBfner ~:~; 

4) lUi machine iubrk;anh: 
in!;redients and 
cross contamination. 

5) [)o nc~t hoki i3JY/ 00!:8<:::[."; 

t:me 

Any product or 

Do not place food or 
Food is allowed in 

10) \/Vafkmans or p6r:::;G:r::~~i ~~f.t:r~3()S are n()'t :::"; f·-:::::':· 

be har,died by c;,~nnot saniHz(:::d. 

11) F{H utensHsf such as 
not in wSt;. 
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utensils at the 

CLOTHING AND GARMENTS 

1) AH emproyees V;i$,'X clean cLAhing 
or torn ck;thing are n(} from 
prospective, 

:';::::';:::'1) vvTr:"~ Pf":Rf:~1~SSHJN <.If; THE ·:·~.t: i":"::::-

not use 

to 

shaH stored ,,:>,way from 
.8Jeas to prevent possible 

areas any t~fne 

Dr 
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Shorts, i.an~: 
and:..vorkers 
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2) No jewelry, including rings, blooches, watches, pins. and ealii""" shaI be worn in 
the production area. The only exception being a plain gold weddillg. 

3) AD emplo)ees and guests must _ hair nels provided by THIS PI.AIIT when 
working in or entering the production area. 

4) All beanfed emple)88S and guests must wear beard nels when working in or 
8I_ .. 'lg the production .... 

5) No 8I1ides whal8oever. suc:h as pens. panels, or Ihermometera, may be IIonId in 
upper shirt or smoc::Ic pockeIs. 

6) No hairpins, c:ombs, or baileltes 81'8 may be worn by ~IIIB WOilciv in the 
production 81118. 

7) EmpIo)aas wOl1ano in the production ... may not wear fIIIIe e,.'I.'" false 
finger nails, or finger nail polish. 

8) AD empIo, e II shaI wear rubber gloves provided by THIS PI.AIIT when .d"O 
produCt or ingredients dinIdIy. Gloves must be disc:an:Ied at the end ~ • ifill or If 
1hey bec:ome acilad. 

9) Production floor employees shal put on a clean smock each day. AI the end ~the 
day, the di1y smoc::Ic ahal be ptaced in the laundry hamper. 

EMPLOYEE HYGIENE & DISEASE CONTROL 

1) AD emplo)8 as 81'8 requinId to thoroughly wash their t.Ids babe llatilj warIc, ..... 
using the resboom, after touching any poIentiaIy InsaniIary equipl'lle"t or ..., III, 
and after any break. Following wasIIiIV. employ88S must use hind _1iIizw. 

2) Ally employee With any signs ~ iIIneIIs (sneezing, coughing. nmy nc.e. or feww) 
shaI not be aIO'W'ed to work in the production area. Contact,aur aupeuilili and 
report ,aur condilion prior to I8pOItiv to work. 

3) Ally 8II!pIoyee With open MdIor infeeled WOIRtI or c:uIa on their handS or face 
should not work in the production al1l8. Wounds on handI must be fully CIMHd 
With a gIowIlf the EII'fIII/O)'Ie is to work In the production .... 

EA'TING. DRINKING, & SIIOKING 
1) No food or drink is aIIe_d in the production.... Eating and dI ... dng is ala Id In 

designated antas only, which 81'8 crer.i8d .. the adminiaIJllIM omc. and the 
conference I'00I'II. 

2) .No chewing gtm, tobacao. snuff, ortoc:llhpiclc8 .. allowed in the production ... III 
anytime. 

3) No smoking in the production 81'811 at any lime. SmoIcing is IlllauJed ouI:Iide in 
desigF'latBd .... only. 

I understand the rules for employees of THIS PLANT and promise to abide by 
them as long as I am employed by the company. 

WWi& 'M" I ..... ' I." 
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INTRODUCTION TO HACCP 
PRINCIPLES 

RICHARD F. STIER 

Introductlon 

During our discussion of the histoty and evolution of HACCP, we have touched 
on the seven HACCP principles established by the National AdviaoIy Co" .... s a 
for Microbiological Criteria for Foods (NACMCF). NACMCF has been 
acknowtedged around the world as being one of the leaders In the dewIopmetd 
of HACCP. The Codex Committee on Hygiene (CCFH), who has been given the 
task of developing HACCP for use worldwide, has drawn on the materials 
generated by the NACMCF quite extensively. The NACMCF principles may be 
seen below. 

tlrco;mHnA~CCP PRINCIPLES - NACMCF 1997 

11£ RESUlTS OF MONITORING TO ADJUST 11E PROCESS N«'J MAINTAIN CONTROL 

IS A DeVIATION FROM AN ESTA8USI ED CRITICM. LMT. 

COAAECTlY. 

IOUIIICE: IW:MCF (lim) 'I-.t AnoIIJ* _ CdbII CoIIIIoI f'oInI S\IlIIIm". __ fII III ........ ,,",, , 
CciHii •• 1iIr .... CiIIIDIciiIII If CIIodIIIiIr Food, ~ 14. f8I7 

When implementing a HACCP plan, both the NACMCF and CCFH rBCORI'I'I8nd 
five additional steps be employed. These steps, assemblng the HACCP team, 
desaibing the product, identifying lis intended use, consIrUcIJng a flow diagram 
and verifying that flow diagram, wi! be discussed during the section on 
implerroeillalion. What is not mentioned, but is of paramount InIpOl1ance is 
management support. WIIhout management support. the program wiI never get 
off the ground. 
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Principle 1 • CONDUCT A HAZARD ANALYSIS - This is the essence of the 
HACCP system. The team must detennine what potential hazards exist with the 
food, its ingredients and the process. Hazards may be biological. chemical. or 
physical in nature. Sources for detennining 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 quality issues. Inclusion of too 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 likely to occur and 
2) If not properly controlled. it is likely to result in an unacceptable 
health risk to consumers 

Methods for controlling or removing biological 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 controlled 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 
detennining what the hazards are in the system, the next sIep 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 prevent 
or eliminate a food safety hazard or reduce it to an accaptable 
Ievef'. 

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 also 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 tRIa to delemline 
what steps in the process should be considered as CCP's. The decision tRIa 
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 i1 subsequent steps 
in the process flow for the idelttified hazan:f? 

2) Does this step eliminate or reduce the Italy occ:unence d a 
significant hazard to an acceptable level? 

3) Could contamination with an identified hazard or hazards occur i1 
excess of acceptable levels, or could these increase to unaooeplable 
levels? 

4) Will a subsequent step eNmlnate the identified hazard or reduce the 
likely occummce to an acceptable level? 

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

Principle 3 - ESTABLISH CRI11CAL UMITS FOR EACH CCP - For each 
critical colltrol point (CCP). a means of coilbol needs to be applied. These .. 
the critical limits. which may be defined as; 

-A cdlerion that must be met fOr each ptell8lllille ms8SUt8 8s$Odt!kId 
witheCOP' 

Examples of critical limits for seafood products may be seen below; 

Critical limits must be realistic and achievable. 0peI.1i", IimIII may be moI8 
sIriiIgent than those established to ensure safely. If this is the case, thent is • 
built-in safely factor. For example. If a cook is set at iSOOF' for 3 minuIes for 
quality and the critical limit to destJoy paUIOgenS is 165 for 30 secollds. 1here 
should be little chance of a deviation at that CCP. 

Principle 4 - ESTABUSH CCP MONITORING REQUIREMENTS - MonitoIiI", is 
the heart of the HACCP program. Monitoring may be defined as; 
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"To conduct a planned sequence of observations or measurements 
to asses whether a CCP is under control and to 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 monitOOKl. 

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 imporlance of monitoring techniques 
3) Have reedy access to the monitoring activity. 
4) Accurately report each monitoring activity 
5) Immediately report critical limit 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 limit infractions so that immediate corrective actions could be 
taken, A corrective action is defined as; 

"A procedure to be followed when a deviation or fBilure to meet a critical 
limit occurs", 

Whenever an estabrlShed 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 predBlennined. This means that I ia up 
to the HACCP team to determine aI possible de¥iati0n8, and eJlahlish exactly 
what must be done should that deviation occur. Establishing pftIdeIennined 
activities allows operators to make decision according to established Plob:oIs. 
If there are no predetennined activities, the decisions must be referred to an 
individual trained in HACCP principles or the HACCP team. WIIh these kind of 
deviations, the experts rec::ornmend that the processor oonsider reevaluating their 
HACCPplan. 

How the product involved in a deviation is evaluated and the COI18CIive ac::Iion 
taken depends on the product. processing system and the type of de',·alion. AI 
product involved in a deviation should be placed on "hoIcf untI I can be 
evaluated. ProcesSOf$ should establish an area in their warehouses or cold 
stmage facilities where product that has been placed on hold be atorad. The 
creation of such an 81118 mininizes the probability that snspect product wII be 
unintentionally used or shipped. After evaluating the deviation, 8CIlons that could 
be taken include release, rework, reprocess or desb~. Evaluation could involve 
reviewing recon:ls, testing the product Involved and reevaluating the plan iIBeIf. 
The bottom line is to be assured that no potentially hazardous product is 
released into distribution. 

Prindple 8 - ESTABUSH PROCEDURES FOR VERFlCATION TO CONFIRII 
THAT THE HACCP PLAN IS WORKING EFFECTIVELY - The ob,IeI:tMt 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 hazan:ls are being controlled. Verification Is defined as; 

"The spp/icIIIion of methods, ptDC8(Iute8. tesfs and other 
evaluations, In 8dditIon to moniI.odng to deIermine compfance wiIh 
the HACCP p/an". 

There are a number of elements which make up vertficafion. These include 
validation, veriflC8tion of CCP activities, HACCP system vertficafion and 
regulatory agency compIianoe. 

There use of the tenns verification and validation can Cl'B ate c:onfusion. 
Vartdation is part of the verification process and may be defined as; 

"Obtaining evidence that the elements of the HACCP plan are 
effediIIe". 

One type of validation is targeted ensuring that each CCP, and the IimIIs that 
have been estabflShed for it to conbol, have a sound basis in sc:ience. Vaidation 
of the system must be done when the plan is implemented. " should also be 
conducted any time there is 8 change in the process or raw materials, 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 part of verification. Whether t~e 
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 include determining whether; 

• Monitoring activities have been performed at locations specifted in the 
HACCPplan. 

• Monitoring activities 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. 

Ideally. 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. 

Principle 7 • ESTABI-ISH DOCUMENTATION CONCERNING ALL 
PROCEDURES AND RECORDS APPROPRIATE TO THESE PRINCIPLES 
AND THEIR APPLICATION - Recordkeeping is the final HACCP 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 written 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 contain certain basic information. This basic infOrmation 
includes but need not be limited to: 

• Formtille • CriticallimiIB 
• F'1fI1I name & location • Operator's signature or irtiIiala 
• Tme and date • Reviewer's signatl.n or iniIIals 
• Product identification • Date of review 
• Actual observation 

Records may be hand written on forms, they may be computer recon:Is or 
recorder charts. Whatever type of record is used, the afOrementioned 
information must be included. They should be retained at the processing facIIty 
or in a location where they are easily accessible. For the UniIad Stales saafood 
industry, the regulations require that HACCP records shall be mailliained as 
followS; 

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

These are good basic guidelines for .1 products. The most reoant dIangas in 
the HACCP principles by the National Advisory Commiltea for MiClobioIogicaI 
Criteria for Foods and the Codex Cornmitlee on Food Hygiene ..... :o.rule dgad the 
importance of recordkeeping by switching principles 6 and 7 making 
recordkeeping the final principle. 

SUIRIIMIY 

For a HACCP system to operate propaffy, each of these seven princiJllBS must 
be functioning as one. They are seven integrated units making up a &yataln, not 
seWlf"l indlvidua~ stand-alone principles. The HACCP 188m must ptoperty 
manage the HACCP system to verify that it is woIfdng as designed, that it is 
upgraded as needed, and new information which could afI'ec:t product saI'ely is 
evaluated as It becomes available. 
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CONDUCTING A HAZARD ANALYSIS: 
UNDERSTANDING RISK 

INTRODUCTION 

Richard F. Stier 
Consulting Food Scientist 

Hazard analysis or risk assessment has become much mom prominent of Isle, 
espedaUy 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 HylliBne to 
adopt HACCP prir.ciples and preliminary steps. The HACCP regulations 
enacted in the United States addressed products from the meat and pouIby and 
seafood industries. 

• Procedures for the Safe Processing and Importing of Fish and FIShery 
Products - Fmalized 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 fedefaI regulatory 
agencies and the congress of the United States are taklllg a much gn ..... 
interest in food safety, and the risks inherent in the food we eat. This tnJnd has 
continued with the Clinton AdminisbatiOi1's Food Safety Initiative. The boltDm 
line is that each of these doc:ument8, plus the propossd 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 staled that ; 

HACCP provides II mote spt9Cific and crItJcaJ apptOBCh to the 00111101 of 
mictobioIogIcaI hazards than that achievable by tnJcJIIionaIln8pedion and 
quality control pmcIIdl.ns ""-

The bcAlum line is that HACCP is here to stay throughout the world. This is not 
surprising, given the support the system has in the regulatory &ger"..cisB and in 
the industry, who aD seem to agree that HACCP is a common sense and ialioilal 
approach to food safety. 

HAZARD ANAL YSIS 

The first principle of HACCP is hazard analysis or as It was initially caled, risk 
assessment As stated in the original prindplas published by the U.S.DA 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 modifted to read; 

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

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 fine of defense for foods. If 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 pullout into traffic; 
one tests the water of his shower to determine whether it is too liot to get into; 
and people 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 tum to the law to compensate them· for their lack 
of good sense. They seek to blame others for their failures to properly assess 
risk. 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 bum. Yet this same situation resulted 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 used 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 bioIogicBI. chemical. or physical property that may cause an 
unacceptable health risk". 

These potential hazards may be in the ingredients, the packaging materials, the 
raw materials, or they may come from the prooessing and handling sysIem itself. 
The process of hazard analysis is designed to evaluate aI these SOI.R1eS. The 
focus of most risk assessment programs is the potential hazards from biological, 
specifically micloorganlsms of public health signiIicance. There al8 many who 
feel that the focus on microbiological hazards is excessive and that poIenIiaI 
chemical and physical hazards al8 ignored. This Is one of the adverse 
comments which critics have leveled at the Iow-acid canned food regulations, 
when they al8 mentioned as a working HACCP system developed by indusIry 
and the government . 

There is, hovJeVer. another type of hazard which companiBS must deal with. 
These al8 the peroeived hazards or risks which consumers believe may exist in 
their food supply; peroeptlons which may affect how the product is pen:eiwed in 
the marketplace. Peroeived hazards. such as food additives Of I8Slduais 
remaining from a process such as food irradiation, can "Un oft" eonstmefS Md 
place processors in a position wheI8 they may adopt other tect .. ~.oIogln Of 

fonnufations, which increase their burden when it comes to producing safe 
foods. This food neophobia issue was addressed by Dr. Ken Lee In 1989. At. 
that time what the public peroeived to be 8 hazard differed greaUJ from whent 
the experts felt the risk lay. The public had an unnatural fear of chemi ria and 
food additives, wheI8 the experts focused on microbiological concerns. WiIh the 
many microbl0logicai problems that have cropped up over the past ten years, the 
public and the experts 818 now on the "same page", so to speak when it comas 
to hazards. Food neophobia wi. not go away. 1'Io'MMIr. In today's world, the 
fear of geneticaUy modified foods has replaced the fear of chemicals. ThIs fear, 
whether it is a IJ8de banier, Of a real fear. is currently C81llerad in Ewope. 

HAZARD ANALYSIS FOR HACCP 

There 818 seveml elemetlls involved with conducting a hazard anaIpis on 
ilKflVidual products and prooesses. People should undersIand that theI8 .. 
some products that 818 inherently safe. For example, the baking and snack 
industry is fortunate, 88 the great body of their products 818 dry iI.ema that 818 not 
sources for micloorganlsms nOf wiI they support their growth. They must be 
vigilant, however, because problems can occur. The salmonela problems with 
the toasted oat cereal al8 such an incident. 

Risk assessment Of hazard analysis consisls of a systematic evaluation of a 
speciIic food and its raw materials or ingI8dienta to detennine the risk from 
biological (primarily infectious or toxin-producIng food..bome ..... 
microorganisms). chemical and physical hazards. How to delermine risk has 
been evolving over the past few years. Corlett and PIerson dasclibed 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 protocols 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 plunge 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 include 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 involved. 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 not 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 membenl 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 concern to 
processors involved with producing baked goods or snacks. One organism that 
could cause problems, however, is Staphylococcus 8U!J!US. This organism 
produces an enterotoxin which causes illness. Staph toxin has been implicated 
in illnesses traced to products such as filled pastries, pies, and products using 
eggs. The toxin is heat stable, so it will survive the baklng 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 
foodbome 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 foI'eign 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 bolls or Olher 
pieces of equipment loosening and getting into the product flow. This is one 
reason why so many opel8tions routinely use metal or foI'eign object dele elion 
equipment as part of their process. These industries must also be cognizant 01 
the potential for mycotoxin contamination resulting from mold growth on grains, 
seeds, nuts and other producls .. 
When ingredients are evaluated, do not simply treat the ingredient as a generic 
ingredient like chili powder or flour. Consider the soun:e. the type of package It 
is delivered in, who the supprlel' is, and how the product will have to be handfed. 
As an example. an irradiated spice blend will be less of a potential 
microbiological hazard than non-lrradiated product; or a spice anMng in a box 
with metal staples will pose different problems than one arriving in a fiber drum. 
All of these variables. however smal. need to be examined as part 01 the hazard 
analysis process. 

It is also essential that processors understand who is going to be using the food. 
Producls IaIgeted 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 advenIe effects on one of these groups. 

The team must than assemble a process flow diagram (f'tgU18 2). The diaglanl 
should be detailed and include how ingredients and packaging maleris's flow into 
the process. It is abo recommended that process times and tempelatures be 
included on the diagram. The diagram must be accurate and up-to..date for risk 
as s essment to be proper. 

Once the team has assembled these components. ac::tuaIslIslsmenl 01 risk can 
be started. The NACMCF has developed a list of qtations to be ueed .. 
guidelines in this process They warn that this is only a partial lilt, 80 individuals 
who elect to use this as a guideline must be aware that there may be GIber 
considerations involved, especially since the focus is slanted ton.dB btGfogicai 
(microbioIogIcsI hazards. The guidelines include quesIiot$ about ingJ8die lIS. 
steps taken with the process or formulation to inhibit miaoolganisma. processing 
procedures. facility design and layout. equipment design and layout. conbol 
devices, packaging, sallitatioo. employee health and hygiene pnICtices. ilill:io'lded 
use, and storage and <fllltribution con<fdions. Remember the cotr\Ie 8lC8RIPIe 
cited eerier. As part of this process. the teem must S8I sal not only how the 
product is designed to be used, but how It may be misueed. which could result in 
illness or injury. In fact, some companies go so far as to bring in c:oram8I'8 to 
determine whether they will follow directions or abuse the product 

There are some who feel that those individuals learning about HACCP should 90 
through the exercise of assigning the producls and ingredients to 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 someone 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 charting 
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 earlier 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 concem 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 (10-1a,. 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 1he first principle of HACCP and 8 auciaI element for food 
processors in assuring 1he safety of 1he foods 1hey produce. The proc B II fA 
oonducting a hazard analysis or assessing risk employs 8 m.mber of different 
tools and sources. These include in-house staff, published IiIeraUe. a 
companys historical quarlty and consumer complaint i8Wids, basic education. 
and an understanding of 1he realities of 1he procass operation. Hazard anaIyIis. 
as part of a HACCP program, should be conducled by a HACCP team, a group 
of people from 1he plant, who are drawn from al areas of 1he opeIiatior.. ThIs 
should include groups that would normaIIv be considenId non-technical. The 
program that will be developed based on their assessment of 1he risIcs in. ...... 
in 1he operation and wiIh their products will become a living, evoIuIionafy sjalsm, 
that will need to Undelstood by aD to be used property. Remember 1he 
evolutionary point relating to hazard analysis and HACCP, as it is a key to 
program maintenance. The team must not only conduct 1he hazard analysis and 
create 1he program, but 1hey must convene regularly to evaluate 1he aysIem, that 
is, verify that it is working as designed. They must also meet on 8 regular a.i8 
and evaluate the inherent risk presented by any and aB prqICIBBd changes to 1he 
processing sysIem. Failure to make such evaluations wiI invalidate 1he .. yamm 
and possibly resul in 1he production of unsafe product. Of course, once 1he 
potential hazards have been dalermined. the system must be designed to 
eliminate or COilboi these concerns. 
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FIGURE 1 - Steps Involved in HACCP Plan Development 

, 1 ASSEMBLE HACCP 1'EAII 
I 
Y 

, 2 DESCRIBE PRODUCT 

y 
., 4 CONSTRUCT THE FLOW DIAGRAIII 

5 

I 6 I 
7 I 

I 
Y 

0N-Sn'E VERFlCATION OF FLOW 
DIAGRAIII I 

I 
Y 

LIST ALL POTEN'I'W. CCP'8 
CONDUCT HAZARD ANN.Y818 

OETERMINE CONTROLIlEASUR£S 
I 
Y 

DE I EkMNE CCP'8 

y 

ESTABLISH A IIONIIORING SYSTEM FOR I 
EACHCCP _ 

y 

I 11 I ESTABLISH VERFlCATION PROCEDURES I 
I 

USED WITH P£RMISSION OF THE AUTHOR 
'187 COPYRIGHT RICHI\RO F. STER. coral. lING FOOD SCIENt. I 
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FIGURE 3 

ASSESSMENT OF MICROBIOLOGICAL HAZARDS 

HAZARD A: 

HAZARDS: 

HAZARDC: 

HAZARDD: 

HAZARDE: 

HAZARDF: 

A special class that applies to non-steriIe 
products designed for consumption by at risk 
populations, e.g., imanls, the aged, the 
infirm or immunocornpromised individuals 

The product contains -sensitive ingredients­
in tenns of microbiological hazards. 

The process does not contain a collboled 
processing step that eft'ectiveIy destroys 
hannful microorganisms. 

The product Is subject to recontamination 
after processing, but before packaging. 

There Is a substantial for abusive handling 
in distribution or in consumer handling that 
could render the product harmful when 
consumed. 

There Is no tenninal heat process after 
packaging or when cooked in the horne. 

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

ASSIGNMENT OF RISK CATEGORY 

(Based on ranking by hazard characteristics) 

Category VI: 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. All 
six hazards characteristics must be 
considered. 

CATEGORY V: Food products subject to all five general 
hazard characteristics. Hazard class B,C,D, 
E, and F. 

CATEGORY IV: Food products subject to four general hazard 
characteristics. 

CATEGORY III: Food products subject to three general hazard 
characteristics. 

HAZARD II: Food products subject to two general hazard 
characteristics. 

HAZARD I: Food products subject to one of the general 
hazard characteristics. 

CATEGORY 0; 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. 
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ESTABLISHING CRITICAL CONTROL 
POINTS 

AND SE I liNG LIMITS 
INTRODUCTION 

Principles 2 and 3, deIenniI*Ig criIicaI conIroI poinIs COOP's) and eslabllhiIg the IimIIIl which 
must be met for each of '-OOP's. wi be pres llled klgeIher. n- two pliq,las ..., go 
hand-in-hand. In fact. as each of the seven pr'.q,Ias .. disallSld, you wi find !hal to bI true 
for each and 8VII'f one of the seven pliilciples. A/IhougtI tfIenI .. II8\lWI dilltilld pI.qAw. ..., 
818 really IDI8IIy ~ wiIhIn the HACCP system. As one beoomes mont fail 7 will .... 
principles and will HACCP. you begin to think "IysfIm", 81 opposed to principle 1.2.3.4.5.8 or 7. 

CCP'S AND UIfITS 

Having gone IhnxIgh thellnlt Plilciple. '-d ~ the ..... irMIIvad willi dIIIIalllplng the 
plan should _ undetlfalld the poIeIlIiIII bklIogicaI (miallbial, viral or parasitic), chllnIcaI. and 
physical t .... ds associale ~ will lheir pIOducla, the ingredllnla. and pac.agIng II I .. going 
into the producIa and the pIOOIIS. ThIy IhouIcI also hIM deI8rminId wheIhIr the plOC I , I 
environment, !hal is, the WIlIkenJ. the buHngs and gIOUnds. and the plant IraIIc mp.t ., 
poIenIiaI hamds. In the \Ian NosIIMd Reinhold publication. HACCP: Pliq,las and ApJAII alii .... 
sperbef't) and MobergC21 11dd1-. PrInciples 2 and 3. Sperber's approach to lookillg 81 CCP'II ill to 
evaluate dilferant ph I I .a of the OpIIIaIioi L 

1) Gn:Ming/Husband 
2) RaoeMng 
3) Ingndlnl handing 
4) ProcEll i III 
5) Psct8jli1ll 
8) DiIItrIJUIion 
7) Relsl'f'OCIdsIIIr'lcellIonIl 

andf0cu8ond Ie nnngCCP'sfareachof ......... 

Moberg opens hill disCI !!')II by emphas/ziIlllthe i.1jlClltal1Ce of i:IcuIIIng the HACCP PRIIII_n on 
SIIfety and safIIly alone. He. Ike many food SIIfety expII1B, llel8V8l!hal by diIuIIng" b:uI to 
include quaIIy Of economic Issues, the program becomes too broad and diIorganizecI. and ...... 
III a poIeIllialfar erealilll a siIuaIIon where IIIIfIIly pobIams cxU:I deli "ap 

One point which II1IIIt bllII'IIphasizad III !hal even thougII rnIcrobI%giaI pobIams .. the mIIn 
188lIOII for the dell elttpnllllt of HACCP. III nof ~B 1"Be to monitor far .......... peIhogaIli ..... 
of a HACCP PlClglmL The focus of HACCP II on- Of aI-line mon::J.and canIftIL The molt 
rapid nliciClbiologlcalIllllllods .. 24-48 IIOln to plovide an _ , ., I III I III II I .. 
ollar forms of mon/IDring be en~ Of COUfIIIt. technology keeps cbanglng ., In the ..... 
rw.n. _ may actually be able to conIInuousIy monitor a product for pallOfIIIIlI. The molt 
COi'.'1OI'I criIerIa used for II'IOIIiIDriIIII and allalllslling ImIs far control may bI_1n Table 1-• 
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TABLE 1 CRITERIA MOST COMMONLY USED FOR CRITICAL LIMITS 

• Time 
• Temperature 
• Moisture Level (Aw) 
.pH 
• Titratable AcIdity 
• Preservative Level 
• Sail Concentration 
• AvaHable Chlorine 
• VISCOSity 

Many operations utilize combinations of these criteria to assure control. 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 destro~·). The bottom line, at this point in time, is that microbiological 
control must be accomplished by controlling and moniloring physical andlor chemical parameters. 

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

1) In-house historical data 
2) Technicalliterature 
3) Regulatory guideUnesldata 
4) Experimental studies -line sampling, inoculated packs, ingredient testing, competitive 

studies, challenge studies 
5) Supplier recordslcertiflcaies 
6) Experts 

Using one or a combinstion of these sources should help establish realistic limits for control. 
Reality is something which must be considered when establishing CCP's and limits to monitor at 
that CCP. If something is not going to be possible, don't push It. As mentioned, stating that the 
limit at a certain point is zero salmonella and actually testing for that organism would not be 
realistic. In fact. it would be impossible. CCP's and their limits must be rea! and measurable. 
This further underscores the close interreJationship of the seven basic principles. A CCP will have 
to be monitored. so when considering potential CCP's. ptan ahaed. 

ESTABLISHING CCP'S 

CCP's are located at any point where a potential hazard may be prevented, eliminated or reduced 
to acceptable levels. In determining what constitutes a CCP. the hezerd analysis should have set 
you up to do so. Using this information and a decision tree, what constitutes a cCP may be 
determined. The 1 992 NACMCF Guidelines (11) Initially suggested using this tool when determining 
CCP·s. This has now been adopted Intematlonally and Is endorsed by the Codex Committee of 
Food Hygiene. Figure 1 shows en example of the decision tree (5). The use of the decision tree 
has been included in both the seafood and meat and poultry regulations that were passed In 
December 1995 end July 1996, respectively. 

As one becomes more familiar with HACCP, you begin to ask and answer the questions posed In 
the decision tree in your own mind. The decision tree has its merits, but it is only a tool end not 
perfect. For example. question 4 asks "Will a subsequent step eliminate identified hazards or 
reduce likely occurrence to an acceptable level? If the answer is yes, they say that it is not a 
CCP. There is really nothing wrong with controlling hazards upstream in a process. Sperber (1) 
emphasizes this point using metal detection or elimination as an example. Pillsbury will use 
screens and magnets upstream to remove metal, even though they run finished product through a 
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metal dete:lOI. They fIIeIlhat boIh points .. CCP's and Ihat!his appoad .... to_ 
safety. It also helps mInimizB the potential cIarnage to equipmenl The boIIom Ine is thallhent is 
nothing wrong with redundancy in a HACCP plan. Just be cognizant d the fact thai. wII be mont 
work. 

One "grayo area wheAl HACCP is concemed raIaIIed to Ulillalbl and 181'. r:lft ___ • is 
assumed Ihat a tiIc*y ..... alllog under a HACCP piDgl1lll1IdI'IenIs to bali: good III8I'IUI'acUIr 
practices; pRIdlces Ihat are aimed a preWlllltioog aduIIEialioi. as deINd in the l81li1 ."11. ,.... 
GMP'II may ba those for maaI and pouIIry pooc:eaing as estatAlsllIId by USDA (8). .. cun'IInl 
Good ManufacIuring Regulalionl (7) found in 21 CFR Part 110 or ........ guideIIra thai ... 
been established by counIrias Ihroughout .. world. Building at.. kind d iI8I.IIII into .. HACCP 
plan c:ouId make • UIII'lie/dy and poIlftII to ra.n as par MabelD's COI'_* (2). 1'l1li COIICIII'II 
has been addressed somewhat in the HACCP regulations for maaI and pouIIry and for 1111 fnod. 
They now rnandate Ihat ..... __ haYe san1atillft standal" opiIIalilog jJIOCIIdureI SSOP's). 1'l1li 
allows opeI'lIfDrS to put san1atiIlft issues into thaIr SSOP's as we di8a. III ~..... ,.... 
regulalionl do I8qU/Je lhaI ..... alllrl also must monitor for compIance. 

There are tools wIoich alow ..... abs to monitor the eII'Icac:y d cleaning and Ullllzilog quicIdJ and 
easily. n- tests ampIay lucifelln..luclferinas (firally .IZJIM) to nil .. Vi8IIIe ATP, 1ft 
jnclicaklo" of insanItaIion. Remember, the nliCloblological tests .. IIimpIy tDo slow. If JOU do 
decide to adopt an ATP sysIem for your plant. be SIn to follow the I181Uf1cUa(s inIIrucIionI for 
calibrating and using the systInL 

ESTABI./SHIIIG LMITS 

~ Ihat wtoan telling IImIIs they must be III alltic and me8IIUnIII:IIe. WhIt is m T I tnd and 
how • is dona dapends on the sysIem. Ideally, on-Ine tools provide COI'IIInII3uI IllOIilDdlog 
CllleI .. ies. As an emmpIa, mnlwing I8rnparaIunt in a retort or in a manufa::tuIing DlJllDllDI_ 
allows the opiIIaIor to ~ evaIuIIIe the procBla Many d ... ., 11 •• eI',*" 
diII.sian vaIwIIlf IeillJll!lalurlls drop. It is .$IIutiallhalthe HACCP ... COl .... mOIl".og 
IimIIs wtoan ~og thair CIi1icaI COI'I1roI points. As. an ",IjAe, Ihent .. operaliDI. that .. 
handwashing as II CIi1icaI conlroI poin1 (CCP). How does one fB al," ", mDloIIoI' and ... 
records on 100 or mora empItJ~ISI when It COI'MS to handwashing. 1'l1li is why" ac:IhlJ" 
bailer under an $SOP. 

SUMMARY 
Delelll'lining CCP's and telling IImIIs are two JIIiIoc:Ip1es which c:an be fokIed toge1I18I' qUIlt ....,. 
When the HACCP IeiIm dele.n __ Ihat a poin1 in .. proc III pi 118l1li a haraId, they must .. 
Ihat up as II CCP. They must be raalislic, 1IoMMIr. AI CCP'a must ... ImiIa thai c:an be 
rnoniIl:Ir8I:I qulc:ldy and easily to asue Ihat the .,.lelll '.11 .... "In c:ontroI." 
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The CCP deciaion tree. (Apply at each point where an identified hazard 
can be controUed •• 

Ql. Do preventive measure(s) exist _. ----Modify step. process 
for the identified hazard? or product 

I I 
YES NO 

! 
Is control at this step 
necessary for safety? 

! 
------.YES 

NO 

Not a CCP -------. STOP* 

Q2. Does this Step eliminate or reduce 
the likely occummce of a hazard 
to an ~le level? --.....;.. .... ' -..:..----. YES , 

NO 

! ". 
Q3. Could contamination with identified 

hazard(s) occur in excess of aa:ept­
able level(s) or could dJese incn:ase 
to unacceptable level(s)? 

.,.,L JO-NotaCCP-STor 

I 
Q4. WiD a subsequent Step, prior to 

consumiDg the food, eliminate the 
jdentified hazard(s) or reduce the 
likely occurrence to an acceptable 

level? ! 
NO ----------. This is a CRITICAL 

CONI'ROL POINT 

YES --_, Not a CCP --_, STOr 

* Proceed to the next Step in the selected process 

-1'1 
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TABLE 1 - CONTROL OF MICROORGANISMS OF 
SIGNIFICANCE TO FOOD SAFETY 

ORGANISM OXYGEN GROWTH OPTIMUM pH SALT 
REQUIREMENT RANGEJ."C) RANGEi~ MINIMUM MAXIMUM(%) 

CI21tridlym !1!!!ullnYm Anaerobe 10- 50 30-40 4.7 10 -12 

~loatridlYm botulinum Anaerobe 3.3 -40 25-35 4.7 5 TypeE 

§tll!!:Mococculllllllll Facultative 6.5 - 50 30-40 4.2 18 -20 

§almC!!!!!l!t 1m!. Facultative 5-47 35 -37 4.05 3.2 - 5.3 

listeria monocytpgtDM Facultative 3 -45 30 - 37 5.0 8 -12 

Clsotridium oerfr!nqe!! Anaerobe 6.5 - 50 43 -45 5.0 8.0 

Shigella spp. Facultative 10-44 37 5.04 3.78 

Escherichia coli Facultative 10-45 37 3.6 - 4.7 7.5 - 8.0 
En\efopIIlhagentc _ __ 

I 
---I Bacillus_ . l Facultative 7 -49 30 4.35 7.5 

Vibrio I2!rahaemoMiall Fecultative 10 -50 30-40 4.8 8 -10 

Yalllinia spp. Facultative 4.0 -40 25-30 4.1 -4.4 5.0 
(1) - Growth at O.86lToxin production at 0.90 

D-VALUE IMln) WATER 
Z-VALUE-.fq ACTIVITY ~A~ 

Ow = 0.1 -1.2 0.94 - 0.95 
8-10 

Dill = 0.6 - 3.~ 0.97 
7.4 - 10.7 

012 = 0.43 - 7.8 0.86/0.90 '" 
4.5 - 10.0 

\4g=7.0-30 0.945 
5.6-6.4 

Dill = 1.9 sec 0.97 
6.0 

~=15-145 0.95 
9 -16 

0 60 = 0.4 - 0.8 0.95 

01QQ = 5.0 0.95 
10 

D~= 1.0-4.1 0.94 

0- VALUE - Defined as the time in minutes required to reduce the number of organisms by 90%, 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 

PriI'IcIpIe 4, esIaIlIsh procedures to mOllilor the alicallimIII at the aIicaI CIDfIInII PI*III. is the 
real heart of HACCP. The basis of HACCP is on- or at-line moniIoring and COIIInlI. as CIPPC-' to 
the lradilianal concept of quaIIy or safety which was based on inspection of finished pIQdutt. 
Establishing proper II1OIliIoiiuy p!OCedures allows action to be taken if a deviation to the pm: III 
oc:cutS. The key is to detect U- dIMaIions "in Plot m" and correct Chern in "real time"; .. 
action thatwil reduce wasil and.- money. 

WHAT IS MONITORING '1 

Hudak-Roos and GamICt f11 begin their discUllicn of monIIoriny wIIh • delnilioll. They ... 
Webste(s definilion which d8IInes moniIoring as; 

"walI::IIiIg. obIIIetvinfI or ch«:Idng ellf'l8dllY for a fHIIIKJII!Iff. 

This is .. 8XC sllnt definition lOr ... wIIh a HACCP plan. Muililoiilll wIhin the HACCP plan is 
precisely what the definition says wIIh the purpose being assurilg the ....., of the food. 
Ingnldient or packaging material 0Iher agencies have developed mont bmaI def ...... for 
II1OIlilor'ulll wIIh HACCP, but Webstar's RIIIIIy puis it in penspectIve. 

Monkoring as the key to aesurinO food safety is SOI.1ethIng which everyone iMIMId in the HACCP 
plan must undlliilland. Years ago when I worked in a large CCIIpOIIIIioI" a n ....... 111'1'1 II8d • 
PlopoJIIII at. meelilll willi the sIaIIId objecII!Ie of "CoIIec1/l1ll DaIiI". ThIs ilia dasJic _ •• of 
SOIIl8OII8 being undeIIr on the concept DaIa galh. illl must have • delitilld JIUIIICa, __ _ 
and wherever samples are eoIIeclltMl. UnforIunalely, many people lalto do!hls. WheI_. 
__ is collected. the Individual collli:lilllthe sample must reconI and unde ..... 111 what ill going 
on in the envlfgliment I is ensnllalthat the daIa that II gaIIl8f8d can be NIIiIId to"1fIIIII MIIfd' 
practices, so that it can be 1-.1 as a tool lOr declsioll rnakin,IJ. WiIIIouI ...... the daIa .. ...., 
IIs!lm numbers or observations. WIllI a good moniIDr'lil9 pmgram,the i_II ........... 1 d' 
aIow8 for good decision making. Decisioll making can be in ,.., time. .. wIIh pot III CXJIIRI, or 
the data can be compIed from extended PlliiDds. This IICCUIIIUIIIItM ilol" .... 1 ..,. 
malillyemenl to make challllliilto syItIIms. determine InInd& or, in the ceee of HACCP, decide 

. whether .. exldllY II1OIIiIoritIll point is really nee IIII ry to 8IUring food saJely. In oller WIIIdI, 
good data can ,. eliminate a aIicaI c:onIroI point 

HOW TO MONITOR 

The HACCP team must SIrive to de¥eIap the besllI1OI1iIoriny ~ pc IlibIe to_1IIIfIIly 
at each aIicaI c:onIroI point they esIaIlIsh. The question Is, howeIrer, how do they do IIiI. The 
following steps may serve as a yuideIne to de!I'IIlopilll proper monlloriny or .'''*111 pnIgI8IIIS 
(2). 

1) Ask the right questions. The quesl/olls must neIate to the specific infDm ...... ..... 
0ItIerwIse, it is ~ easy to coIIec:t date that are incomp.ll. or ..... 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 crilicaillmit ? 

3) Define "where" to collect. 
4) select an unbiased collactor. 
5) Understand the needs of the data collector, including special environment requirements, 

trsining and experience. 
6) Design simple but effective data coHection forms. Remember, KISS· Keep it simple, 

stupid I Check to see that the forms are self-explanatory, record all appropriate data, and 
reduce opportunity for enror. 

7) Prepare instructions. 
8) Test the forms and instructions, and revise as necessary. 
9) Train data collectors. 
10) Audn 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 
plan 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 should also consider the slaff who wiN be involved with monitoring. The means 
for monitoring should be retatively simple and strsighl-forward. The more complex a system, the 
greater the chances that it will either nol 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 watch 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 It 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 
quality program. so it should be able 10 be easily rolled into the HACCP plan. There are certatn 
inherent problems with using observation as the means of monitoring, however. People are not 
perfect A good way to dernonstrste this is to put a paragraph on a slide in front of a group and 
ask them to count. for example, aN lower case "e's". It is surprising the variability one gets. 

The second klnd 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 all of 
them, however, can be related to food safely. 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 attributes are measured is system dependent In some cases, operators or 
quality staff will collect samples and do an actual test The test that is done in these casas should 
be one which can be done quickly and easily. so that any decisions related to safely may be made 
in "real time". This is why one dossn'! use microbiological testing as part of a HACCP plan. 
ExcessiIIe delays mean that more product must be placed on hold it a deviation or problem is 
observed. 

TABLE 1 CRITERIA MOST COMMONLY USED FOR CRITICAL LIMITS 

• llme 
• Temperature 
• Moisture Level (Aw) 
• pH 
• Titrstable Acidity 
• Preservative 
• SaitConcentration 
• Available Chlorine 

• VISOOSity 
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The beSt means for moniIDIilllis one which COI1IinuouIIIy ~ or "* a given"..1 I • 
For example, if a Ploem must be mainlained at or IIIbove a c:erIain ........ to_1he 
destJuction of a certain microoIganism of public heaIIII sigllillcallee, .... ."..... is oIIan 
menitored continUC:IusIy. If \here Is a llevia1len or tIIImper81In ., pnxIuct may dMnrId for 
reprocessing. This is something that Is usually built into aseptic Ploeming Sjlll lIS. A 1lOIII' 
diversien valve diverts pnxIuct beck to a hold tank for reproc e S ling to _ 1hal pessiIIy nen­
sIeriIe preduct is not packed. 

AooIher tool for continuous moni1IDring Is a metal deIBctIoI. 1'- sysIieIIM may be.-l to 8C8II 
finished preduct or product In Ihe proc 15 1l0III'. Metal delBc1Ien SfBII lIS IIIMt made .... strides 
in Ihe past few years. They can now be Iuned to look for metal In a wide nII9I of ".... I 
understand thai \here are now systems which can deI8ct fragments In meta', .... bags or 
CXInIainerS. Metal detedors do not remoY8 aI metal. heweYer. They can daIect pieees down to • 
certain size. say 1-2 mm. so when developillg a HACCP plan. be sun! to uselhe IeIIIIivly of lie 
machine when selling limits. 

There Is one trap which opeIaIions who Ally on continuous monIIalllg can faI _ ho ..... 
They must be sun! that their automaI8d Sflltlllms are working properly. To do _ .., 8houId 
standaldize !he systems againsI known IItIIIndardII on • regular basiL MellI dalE .... are 
generally dIecked at least onee a $hilt to -... .., are fullCtioIling. ManuraclI.nrs of .... 
instrurnenls are now working to preduce irIs1n.mIents which are 181f ...... ..,. 1M new 
In&Iruments IIIianIIy fon:e operallJis to maintain and 0p.h. !hem as .., __ dllliglilll to be 
used. It also helps when a unit is tumed on. OpeI.lIn oIIan forget to un a ad OIl, or Ine 
peepIe $WIIdI them off when too much product is being rei! :1111. They _that ... 1IIUIIl be 
something WI'llIl9, not thai !he unit Is doing what 11_ designed to do. II t' ' III a IyIrlirg S'jslam 
thai aIIDws III8II8!I8fI*Il 

Temperatwe iKllcatirlgdeYices, such 81 'heiilloeOUpleS orlhennonlllJ .. shoUld be t ida ..... 
at least once a~. Toe many operlillDnl seem to tslBUe 1hal an aulolilatic device can go 011 
forever. This Is not true, so testing !hem against knowns and keeping _ds of .tanda",Ii,,,, w. 
shoUld be an iillagfal part of any HACCP plan. 

MONITORING AND RECORDS 

RtlWidkeepi!rg Is one of Ihe HACCP Plillciples thai wII be discuu III 1aIar. but 1 ..... to be 
dIsaISSed 81 part of monl1orlng. SImply waldrilg or using a continuous IIIOIliIIOIllrg irrs1run...t is 
not enough. llreIe must be a R!IQOId of what is being monitored, so a __ of _eIIrg II an 
absolute necesslly. RtlWids can be sinJpte tbnna In which obeeIW8IIonI are WIIIIIn down. .., 
can be compuI8r printouts or a document C8I1IIJirrg thai an irgrlllleill _.... 11r' ... 
specillcaliclnS when 1 _ deIiwnd. When 8I18b1is11ing !he means to IIIDI*', part of lie 
proc e as Is setting up a means to keep a R!IQOId of what Is being monIored. 

SUMMARY 

MonI1orIng Is the '-l of HACCP. 1M staleIllIIIt should reaIy be upalided to ,. 1IIOI*,1I1g 
and c:omroI (III. If nlDllilDrlrlg dati :ts a dalliaIicM In the proc ! II, an action shoUld be taken to 
address the deviallen and segregale Ihe I1ISP8Cl product iN'''. 18". ~can be 
aecompIishad by observatien or m E IIIrement WtL teWlf crIIIIIria are ,.Ileled b 1IIOI*,~1g at 
each CCP to _the safety of the product and PlOC&III at thai point, the HACCP team should 
consider the t;ype of procedures thai beSt -... safely. the frequency at which lIIOI*,irg needs 
to be done, !he dec:iIion crIIIIIria for eveJuaIing deYlaIioIlS and lire sIcIIs of !he 1IIaIf. makilrg 
someIhing toe complex or diIIicuIt can c::ompIOIltisa the plan. Remember. KISS .... Kaap IIiIqIIa. 
stupid. 
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CORRECTIVE ACTIONS: 
HANDLING DEVIATIONS TO 

THE HACCP PLAN 
INTRODUCTION 

Principle 5, establish COI'I\!CIive acIion(s) 10 be taken when ... is a day' hI ide:nMJ t by 
monitoring a aiIicaI conIroI point. is lite principle which can best be converf8d 10 doIars and CII1Is 
by lite accountan1I. All discussed, lite establishment of proper ntOIlbiijj procedIns aIIcMI 
deviations from fie a'ilicallimils 10 be dell!clied in"rw/ rtme"; an action which has the pulieillial to 
reduce waste and save money. 

IMPORTANCE OF PROMPT CORRECTIVE ACTION? 

The real key to HACCP is ntOIliIor'_III, plus conIroI. This Is what caused I'iIIiIIMy to adopt HACCP 
0YeI' twenty yean; ago boIh for the producIs they __ ~ !lor NASA and !lor the 
producIs they __ manufacbaing under the PiIIsbuIy name {1}. They found that badilionll 
inspecllet, methods simply would not work. The amount of sampIirijj that would be raquiAId to 
8SSW8 a sara food would leave them with VfIIl'/ IIIIe product to adllal, use. The IOUIion _ 
HACCP. This _ also found to be an excelellt means !lor making pnxes.u more e!lidellt and 
saving money 121. Too raw companies really u,odeIsIand the dynalllics and costs of lheir 
upe"ltior~ Being able 10 addIess problems quicldy "un-Irte" or "at-Ine" can resuI in major cost 
savingS. 

Let's COItsideI a sinpIe example IUCh .. what mUllt be done when a food manufac:Iurer mUIIt 
place a product "OIl hoId". Let's use a lilly cooked ravioli product as an _.... The quaIty 
conlrOI staff discovers by acIuaI product evaluation that the product does not apfl • .- to '-~ 
fully cooked. Miclobiolugical fIIISting COIIIiI .. 1S that ... 1ft CUIIIIbI becaI_ of this. The 
manufaclUler IJIII8t now determine the extent of the problem. The SlfIII*ll product must be 
segregaI8d and any recunfs of the pnx B II nrriBwad. The product that Is SlIspec:t (lotS IWOUIId the 
bad lot should be included) may haw 10 be placed 011 hold, and the problem 81m' 7 ~, If 
ntOItiIoriiIg UIHine had abed lite process to be COI'II!IdIId 8811_ going out of CDIIIId. ........ 
actions might not '- been neea! a.ry. 

TYPES OF CORRECTIVE ACTIONS 

TIIenI 1ft a III.IIIber of options that a plVC .. s IW has If he finds that an eslabllltied ... is going 
out of control Prompt dels cllet. and action when ...... 1ft dala cfIId Is the key to cost _ilgl. 
Remember. a davialletl is any measurement or ubseMrIIon beyond the 8IIIabIIIIIed Imta. 
Actions which may be taken Include 131; 

1) 1rnmeIf.a1ely acIjusIirijj the pnx B IS to bring the process back to wIt*Ithe selimta. 
2) Slop lite line. segregate suspect pIOduct, addI aSI the plablem and ..... up again. 
3) Apply a "quick-lbc" 10 allow operaI/ons 10 continue, but plan 011 a dB\!ltlping long IBm! 

solution. 

INhenever there is a deliiallct~ the opIII ...... must recunI the daviallOi., and the c:omIClwe acIIct1 01 
actions that __ taken to bring the pnx B S S back inao cumpIance and the dispI .011 of the 
product involved in the dellialietL 
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As part of the HACCP plan development, the team shouk! work to defme as many of the potential 
deviations as possible and prepare actions to 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 should develop a priority system based on the severity 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 a high risk situation. There is no way to know what may have gotten into the tank. 
The action would be to send the tenker 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 a document is not delivered to the 
people in receiving, simply do not unload the car. Again, the deviation and the corrective action 
must be reported. 

Unfortunately, not all deviations can be corrected as they happan. There are times when product 
must be placed • on hold' and the situation evaluated in great detail. Deviations that are not 
detailed in the HACCP plan, should be evaluated by an Indlviduaal or individuals who have 
received training in HAecp. The same thoroughness should be applied any time a deviation is 
such that it warrants stopping the Une. The plant staff needs to find out what happened and make 
the appropriate adjustments to prevent a reoccurrence. If a product Is plaoed on hold, it should be 
ctearly marked as being 'ON HOLD" and segregated from good product. This is one area where 
many companies have probierns. They fall to segregate the suspect product and increase the 
chances that it may 'slip' back into production or be released. A designated 'HOLO' area should 
be established in all plants. Enclosing and locking the area increases security, and helps assure 
that the suspect product does not aCCidentally get released into the system. 

Once a product is piaoed on hold for potential safety problems, the processor has several options. 
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 analysis are simply not 
worth it Of course, If the tests reveal that the product is unsafe, it will have to be destroyed 
anyway. Whatever the option, records must be made so that there is a history of the deviation 
and how it was handled. 

SUMMARY 

Prompt detection and COITeCIion 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, thare is a potential for losing that dey'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 plan is working correctly. has 
been developed as a check on the whole system. Verification confions through documentation. 
observation and testing that the HACCP system is actually working. It helps to confirm that food 
safely is really being maintained throughout the system (1) • 

WHY VERIFY? 

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

"to prove the troth of; confirm; or /0 ascertain the truth. authenJicity or 
COITIJCtness or. 

These definitions sum up the activities that make up verificatton quite well. Verification activities 
are designed to demonstrate that the plan is functioning as designed to assure the safely 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 managemant can verify that the system 
is working as designed. Verification aclivities 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 thin:! 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 to. 
• 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 investigative audit. The systems audit is a detailed 
evaluation of the complete HACCP plan and is designed to detect any weaknesses in the program 
and correct- them. The sYstems audit should be conducted on a regular schedule. The 
compliance audit is designed to deteonlne whether the HACCP plan Is doing what it was designed 
to do, that is, did the developers properly assess all the risks and take 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 should be maintained. 
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Walk tIIrougha • A walk through is lese formal ... can be done at any lime. In fact, HACCP 
team members should be dIIIged willi taking a look at upeialialll any lime Ihey walk 1hRlugh the 
plant This type of nMew is 11'1 informal aimed at rnaIOOg sure that 1I*1gs ale goiIg along _ 
designed. Wale IJ1roug/1s also give 1eem members a chance to talk to line WOfkers ... get 
feedback with regilds to the POIIIahL 

Records teYIeW and ~ • AI I8COIds should be I'IWi8wed by management, who 
should then sign off on the individual record. The HACCP team should plan on m BI tlllg 011 a 
regular basis to nMew !he records to see that they are being malnlalned _the plan sa,&. Pat of 
the review wi! also be to delennlne accessibility. that Is, can !he approplaat rectIIds be found 
quiddy and easIy. If HACCP becomes mandatory. FDA wlI have access D I1ICOIds peilailihg D 
food safely. 

Mock recaIIII • This could be expanded to include ~ llaceallllly. The oIIject of IhiB 
_cise is to delsrmlne If a detignaIed lot of product. ingredIenCs or COIIIPDI_ can be lIacbd 
through the sysIem. For example. suppose someone reports !hat !here was .. Iraa or ..., 
resulting from COIISUIIlJIIlon of one of your produds. As Ihis Is a serious Isaue, • shoukI be 
possible D trace where !hose p!Oducts WII'Il 

&lD .... 1IJ end ........ - One of the advantages of HACCP is that monIIofIng and conInII are bull 
inID the system. The HACCP plan should daIact ... result in the eImInatIon of any poIJat(' my 
haz:aRIous product from the poe III. n .. ertlre.!here should be 110 need for fInlIIhed product 
tesIing. It is recommended that some samples be drawn for tesIing _ pM of .............. , 
pnx BII. These could be finished p!Oducts or raw maIBriaIII already certIIIed by the • .,.... 
SUch sampling pograms help keep suppIienIaon !heir Ds" .... also slow for the __ •• It 
of a datallas8 011 product ... ingIedient performance. 

Vendor audita - The HACCP 1eem may feel that I. imporIsnt D audllheir 1IendoIa 011 a .... 
basis. esre" Ii If the vendor II one c:harged wlIh providi'Ig ceililiad goode. If pM of your 
requiremenIs for being a vendor include a HACCP plan. the audI shoukI include not ontr an 
Opeiatiolll audit. but a HACCP plan nMew. 

These are POIII_.11 which could be Included among the IOUIIne vellication acliuMl 

WHAT CAN PROMPT VERlFlCAnON ACTMTIES 

There are ........ or events which shoukI prompt a nMew of the HACCP plan and heM lla .. 
up III. Tbaae Include; 

• Arry propclMd change in the Opeiallon 
• The Alii E I ; of _ i.bn,atiOh on food safely which may Impact your opIIalion. 
.. Ragulatory challges. 
• New ICrppion. 
.. Newil9l ........ 
.. In-house -m. 
• New p!Oducts 
.. Newnak8ts 

Propoled ............ operaIIoa - Arryllme !here la a propmed ...... In the Opeilllial .. the 
HACCP 1eem should meet to nMew heM the change may aIfec:t the 01I8AIII plan and .. safely of 
the product. This includes equipmad modIIIcaIioIIfI. _ equipment, clalg8S In InIIIic patlailll, 
buiJdIng construcIIon. changeI In line speed. eire. No clalge1 shoukI be made wIhout being 
reviewed. A very slight change In Opeiations could have 11'1 acMInIe aIfecI on food safely. 
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Releae 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, R 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 industries, 
especially the meal and poultry and fresh cut produce industries operate. Another example which 
is related to packaging is that some packaging materials may cause allergic reactlons. 

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

New ingredIents/new suppHers - 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 !he noodles. A slight change in the noodle manufacturing process affected !he ability 
to properly s1erirlZe a canned product. 

In-house research - Many companies conduct In-house research aimed at optimizing operations, 
reducing costs. or assuring food safety. As this work comes to fruition, It could prompt an 
evaluation of !he HACCP plan. As mentioned earlier. such work could even result in a CCP being 
eliminated. 

New producbl - A HACCP plan for any new product will need to be developed. In most cases, 
rather than writing a complete plan, all that needs to be done is adopt an existing plan to fit the 
new product The HACCP team should, however, examine tha potential risks of every new 
product and assure that it can be produced safely. Remember that a new package constitutes a 
new product 

New malicets - If !here are plans to market a product to a new market. !here may be a need to 
change the plan. For example, if !he new target audience is the elderly or infirm, steps may have 
to be taken to make !he product even safer. This could include modifying the process or the label. 

VAUDATION 

Varldatlon is essential part of !he verification process. Validation may be defined as; 

"that element of verification thet focuses on the collection and eveluation of scientific data 
and other 18chnfc81 information to determine if /he HACCP plan, when implemented will 
control haza«J8 .• 

Validation should be conducted before implementation of !he HACCP plan, but may also be done 
when !here are changes in the plan or when new information becomes aveHable. As an example, 
if a processor inVolved in !he pnoductlon of filled ravioli decides that they would like to speed up a 
line, It may be necessary to utilize thermocouples to determine whether speeding up the bell 
adversely affects heating of !he product 

CHANGING THE PLAN 

If changes in the operation or technologies, new scientlfic knowiedge or lack of performance result 
in the HACCP team having to make changes to the plan, be sure that everyone is aware of the 
changes and !he plen is updated properly. Care must be taken to assure !hat everyone is 
operating under !he 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 !he thought processes of others can be of great value in providing continuity to the 
plen. 
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SUMMARY 
HACCP should be a dynamic and fMIIuIionIIry progtall Verillcallon serves not only ID __ or 
verify lhat the progtall is WDIItiIg as desiglled. but that It changes as needed. Any chang_In the 
operation. no mailer how slight, should be reviewed by the HACCP lean ID evalIaIie the ""*" IIiaI 
affedII on safety. The smallest change has the potenIIa/ to aeaIII a pea_ hazaldcus 
siluaIion. 
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RECORDS: IF ITS NOT WRITTEN 
DOWN, IT NEVER HAPPENED 

INTRODUCTION 

Principle 7, establish ~ sysIems which document the system, pnMdeiI the evil_uce 
that the sysIem is maly working to assure the prodllction of safe product WiIhout a nICOId, theM 
is no way to demonsIrale that something happened Of' didn't happ80'. In fact. Food and Drug 
investigators will tell you; 

WHY KEEP RECORDS? 

There are many I I i )lIS for keeping recoills. As noIad above. the lICOids provide haRI.~ldeI... . 
that the HACCP plan is working to a&IIRI product safety. ~ the oa.. r I II •• for 
monitoring and keeping records lIS part of a HACCP pllgralii are (1,1) ; 

1) AdIWlI ..... to IImiIs at each CCP. 
2) MairrIenIInCe of GMP's, spec:ificaIIy those that may aIrect product safety. 
3) Ingredient adhenInce to speciIIcaIioi •• 
4) T~ of product which has been shipped 
5) Correction of deI;[ali!);'IS. 
6) A tool for t/l'lut leshootillg. 
7) A IMMS of upgrading f.IIO'* s e s and pracIicIes to make Ihem saI'er andfor mont 

eIIicieIIt 
8) ~oftheHACCPpIan. 

~ to LImIIII at &ell CCP • AdIenInce 10 eslahlished ImIIs ia obvIoua. The criIicaI 
Iim/IS haYe been eslBtJllshecllO assure product safety. If the ,ecouls .,.,. that the limits are bei-.g 
met, there should be verr IIIIe chanoa that an III'II8f8 product has lIMn ~ This ia 
reilly the '-t of HACCP • 

.. Inbtnance of GIIP's • There is a debaIe 81 to whether the Good ManuI'acIuring PI«Ii:. 
related to sanilallon should be bull Into a HACCP plan as spedIIc CItIIcIII ConIroI f'I:IInIa. Moat 
pout ssionals feel that GMP's should be acIherad 10 as II basic part of opei.U a food productir"'I 
facility and that they should be part of the HACCP ~ GMP'1I foIm .- of the ... 
upon which a HACCP plan is built. Records indicating thai a company has '* wed the b8IIc 
GMP's haYe been foIOMId can help __ safety and assist in 1II'lI!l3ll1hoolilllJ. if and wtIan • 
pIObIem arIaas. 

1ng.1dIe ... Speclk ....... Many HACCP plans incWe CCP'a which CXIIIW rr.cu,*U ... 
materials and ingredienIa. lImiIII may incWe CCIi" I I of anaIpia and COIII.OIII of PIQIb:Ia 
upon deIiveIy. Good ,econIs of ingredient quality and adherenca 10 lIIedIIIatlolla may liiio ... 
wiIh 1/!.lIIbIeSI1OO. As an example. a processor began expedandilll SJl('iIaQa probIei'. wIh .. 
chicken noodle soup procIuct. AI PfOC e I s'llIllC01ds appearacIto be In order. AftfIII an ..... 
nICOId revieW, it was found that the manufac:lurlng proem for the noocIlI had been ,'I ad 
slightly procIucIng II laoger noodia. The larger noodle was etII wiIhIn speclficalioul, yet ill 
de/lJdlation chIIIad.fislies had ci1aIlg8d enough that I lllfecI.ad the PfOC .1. SIaIf WOIkilllI In 
receiving must. therefore, check incoming mate rtallto assure thai they are what the biIa of lading 
say they are, aIIhough in a siblaIion such 81 this. they woukI not haYe been able 10 l1li. What tills 
ex8II\pIe does shoW, is lhaI is important 10 aucIIt suppliers and their produdI on occ adllilL 
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Evaluation & DlsposHlon of Deviations • The records should also provide a history of 
deviations and how !hey hlllYe 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 Traceability - All product which is manufactured and shipped should be traceable. This 
is required for Iow-acid and acidified foods (3). It is truly amazing how that many companies do not 
maintain records nor have they established systems which allow product to be tracked. When I 
worked for a large corporation. we spent hundreds of lhousands of dollars doing physical 
evaluations of product the world over when an off·fIavor problem cropped up. We simply did not 
hIIlVe a tracking 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 allow 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 deve/oping a HACCP plan and for maintaining It. Historical databases can be an 
excellent tool, If they are applied 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 efflC8CY of 
an operation. 

. HACCP Plan Upgrades or Chana- • Finally. records can be of great help when It 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. !hey show that the limits at a CCP are being met, demonstrate 
deviations hIIlVe been disposed of. or show how a CCP was developed. The record should 
include several basic pieces of informatiOn. These are summarized in Table 1. 

I TABLE 1 WHAT CONSTITUTES A GOOD HACCP RECORD I 
• 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 
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collection. The same holds true with the Food & Drug AdministJation. The seafood HACCP 
regulations allow them 8COSS$ to records relating to food safety and safe operation of the facility. 
One lesson to be leamed from this is to focus only on safety when developing the HACCP plan. If 
CCP's which are quality and not safety related are put into the plan. they will be available for 
review. 

SUMMARY 

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

'If it is not written doWn, It never heppened"'. 

They should cover all the principles. the HACCP plan itself. instrument calibration. training. and 
the history and evolution of the plan. Just collecting the data is not enough. it must also be 
managed. reviewed and used to enhance future operelions. 
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PUTTING THE PIECES TOGETHER: 
HOW TO IMPLEMENT HACCP IN YOUR 

FACILITY 
RICHARD F, STIER 

introduction 

The fact that we are all here today means (hopefully) that your operation is in the process of 
implementing HACCP, has already done so and you are here to Ieam more, or is thinking about 
implement the program and assigned each of you the task of leaming 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 Natlonat 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; 

1 ASSEMBLE HACCP TEAM 
I 
V 

2 DESCRIBE PRODUCT 
I 
V 

3 IDENTIFY INTENDED USE 
I 
V 

4 CONSTRUCT THE FLOW DIAGRAM 
I 
V 

5 ON-SITE VERIFICATION OF FLOW 
DIAGRAM 

I 
V 

6 LIST ALL POTENTIAL CCP'S 
CONDUCT HAZARD ANALYSIS 

DETERMINE CONTROL MEASURES 
I 
V 

7 DETERMINE CCP'S 
I 
V 

8 I ESTABLISH CRITICAL LIMITS AT EACH CCP I 
I 
V 

ESTABLISH A MONITORING SYSTEM FOR 
EACHCCP 

I 
V 

ESTABLISH CORRECTIVE ACTIONS FOR 
EACH DEVIATION THAT MAY OCCUR 
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111 I ESTABLISH VERlflCAl1ONPROCEDURES I 
I 
Y 

ESTABlISH RECORDKE£PIrIG & 
DOCUIIENTAl1ON I 

17 

AIIhough it is not listed as one of ilia twelve steps to iupllit.I6iIllliola. ilia firIIIand piiil ...... 
most impollaul sIIiIp Is management suppoIt. WiIhout management support. .... II ~ at 
chance Ihal HACCP implelllenlaliO/1 wiI_ become 8 1UIly. ThIs II why nl8ll8geni6illlllJPPOlt 
Is ilia first key 10 making HACCP WOIt. The support must Include 8 convniIment to giIring lie 
HACCP team with ilia time and _ to Implement lie PlO9I.,L 1'Imt, a-... 
implementing HACCP wtI probably lake alle8lt six 1IlQIdha, but mont n • I~ ., _ longer. 
SOU 11161._ two yeans «mont. They must also provide ilia money for InIIni'Ig and ilia IDDII ... 
wiI be needed to do lie WOIt. AnIlCher laue that mallagernenl must be wiling to .. ovidIt .. 
patienc.. As noIIId. implemeillaliO/1 wtI not be 8CCOi.1pIIhed eMIl .tWlt 

11IH support is "",&,1OUnl. WiIhGul it ilia eIbIs of ilia HACCP aaam and ilia ...... " _ 
doomed 10 frusflaliufj and. Wl'f 1keIJ. faiIIn. Pa1 of lIIInI!I8f1I8nla COInmImanl II dlli , '*18 a 
COIJaate puIiI:y with I8g8lda /iu food aafeIr and HACCP. Y_ ago when PIIIbuiy lilt 
inplemelded HACCP. IheIr CEO raised hII voice and slaIIIcI. In BIIBnce. _ fIom ... puirII 
1OIwerd. aD nIiseI, pmmutiana. and evMlIIIIDnI waIId be balled on .. ,iJllI .... COII.,litlnent /iu .. 
HACCP .. ugtaII1. ThIs Is lie kind of m&18(I8IJIIII1I support everyGIlII iIMIIved will HACCP 
implemenlllliulland detllI/iupnaIt waIId Ike /iu '--

A,;:pvln6uSJJt til_ T_ Leeder 

HACCP Is 8 S'jII!ll1a approech to food aafeIr. To pnlp8rIy irnpIIIt'*1t lie ......... II pt IIII of 
ilia opeialioil a/IOUkI be involved In cIev8IopIng and irnpIemenIIng Ihe. plan. Thent needs /iu be • 
IBam Ieader« 0JCIi~18b. hu~_. AIIhougII this Is not m&,tiulled as one of lie tMIMt ....... 
.. an I i I enlial e/emenlln ilia progtaiIL The IBam leader &huuId normally be appoi.1ed « hiNd .. 
managelilllllt If ilia team leader is appoIided ..... ,...,. he « Ihe &huuId be __ III ......... 
some bac/qJIoI.Ild in HACCP. Most team /eacl&tl land to come Old of .. CIUIIIIr __ 
gIOUP. The team leader should '-ilia foIuwIng bI8Ic ... « Ialwfa~ge 

1) PnIcticaI experience WCIfIcIng In «with food pnx Elling and ""'10 opei ...... 
2) A bI8Ic kllowlaelge of n~ and foodIone lIND. 
3) An ur_atliiding of good __ lillian, good manufacIurIng PA' eo. and induIIIJ 

opei ...... 
4) A bI8Ic urld"lersatlilalllidirmu,1g of chemIc8I and pIIJ II .118281 .. 
S) An ..... dlg of ilia equipl!18nl and ftI88I1II /iu c:onInlI «eIi.* 1'1 pdiallIaI .... 

In 8 food pIInl 
8) An abIly /iu cummunIcaIe IhiI biowIleIge .... ee:lII .. eIy. 

TIlIIIe _ many operaIiuIlII who '- hiNd ouIsIcIenI: /iu act as aaam Ila _'- If. COIl.,.., 
c:/iaa III /iu do this, that indMduaI should '- these same skill. The ouIlIJIde aaam leader should 
aisa be SOII1eOIIII with great tact and people skill. In reaI:y. he should act mant as 8 .... q. 
than 8 II\III'I8II&". ThIs wiI not only help ilia campec., cIevelop !heir own PI •• " • but also help 
-.re that they have 8 sense of ownership. One of ilia most impocIBnl roIas of lie aaam /eader 
is /iu -.re that ilia HACCP team fully III'tcIeiSlard how HACCP works. He« 1t'I81!18J. ,.ebe. 
haW 10 cunduct aume In-house training. 
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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. Receiving, Warehousing. Shipping and Purchasing. It is also a good 
idea to have a backup from each group. By doing this. not only will more people 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 meeting. In countries such as the United 
States or in Europe where there are labor unions in most food plants. make a concerted ell'ort 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 unkm people will fight The union will be more 
prOne to support HACCP if they are convinoed that it Is a 1001 to conserve jobs and enhance 
benefils. 

Some have also asked 'Why purchasing?' 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 specificatkms. 

Educeting the TN", 

The team leader must be sure that his team members and their backups fully undanltand HACCP 
and its principles. As noted earlier. the team leadar should initiate in-house training programs or 
be sure that the money is allocated 10 send the team to off-sile classes. If an outside facHitator 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 /mpIwmfntIng the HACCP Plan 

The ultimate goal of the HACCP team Is to develop a HACCP ptan for the Whole operation. that Is. 
all products and lines. At first, this may appear to be a monumental task. and wnt entail a great 
deal of work. The members of the team will find that as they work togelhar and plans for products 
or lines are developed, that there will a great deal of repetition. Ideally, a basic ptan may be 
developed for one product that can be ubllzed for more than one of the products being 
manufactured. line extensions or addilkms to your product line may use these basic plans with 
only slight modificatkms for each product. 

To develop the confidence and help the team better understand how HACCP works, the team 
leader should select one product or one Une to work with In the beginning. He or she should 
select a Une 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 particular Une or 
product. They wnt follow the seven basic principles we hive descnbed and come up with a 
program that will assure the safety of the product(s) being manufactured. They will list all 
ingredients, packaging materials. and other components of the product, and prepare a detailed 
flow chart descnbing how these materials flow into and are Incorporated into the process. The 
next step Is simply to set up the ptan applying the basic principles. 

Describe the Product - The HACCP team must fuRy describe each product This description 
should Include its formulation, how ills manufactured and packaged. its dlstributkm method and 
wheIhar there Is any potential for abuse during distribution or by consumers. 

Identify the Intended Use and Consumers of the Food - The HACCP team must determine 
how and by whom the food will be used. Of primary importance is whether the food will be used 
by a group who may be more susceptible to illness or injury. Such groups are the aged or Infirm. 
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infanls or the immunocompromised. Foods that .. destined for insIIIuIIonaI would be 01111 7 

concern than one targeting the adult markel The same WDIIId hold true for Infant fonnuIII or 
baby foods. 

Develop a Flow DIagram which Da.aIbea II1II PI DCIII - The HACCP team IIIUIt __ deIMIcp 
8 pro<: ess taw diagl8IIL This !law diagl8Ih should begin will the ingr8IIients. raw II it IaII and 
packaging materials 88 hi!Y enter the plant, pn:Jeeed through the pnl( III and proceed to Ihose 
steps after processing and WM!IIousmg. It Is nICOI'I1I1I8Ilded that tile team insert .. pnlC III 
pmametefs (filMs. IempenIIuIes. eIc.) Into tile !law diagram at this lime. This II E II I 1IIaI._ 
or ITlOIe of these pal8I1Ieters may be neessslI), 10 conIId a hazard. Durtng this ... tile team 
should make an eIJort 10 illCOIpOIate ItIings such 88 8II1pIa)'ee pnICIicas and InIIIIc !law In10 the 
diagI'am. The team should also make RICOIII,lIIfIdalioIlS 88 10 what should be ~lCCIIpoi III j i*) 
the prerequisite progtamS 10 help buId tile foIa1daIion for food safety. A less dellll ~!Iaw chart 
may be used when sharing a plan will a tegUIator or cr1IIl'Il. When developing tile plan, tile monI 
deIaiI, the betI8r. 

Verify II1II Flow Diagram - The HACCP team IIIUIt then viall tile plant to _Ii.... tile taw 
diagram they have aeated. This may be accomplished by limply .a:I*tg opa IIIioIIS. The team 
should compare the existillg !law cfll!Jf8ll1 (and make COI'IIICIioIIS 88 needed) aga/nIt operaIionI 
at aD limes of the day. For example, is tile night shift foIowing the same practices 88 day IIIiII:7 

Develop II1II Plan UsIng II1II s-m Prfnc .... - The seven plillc:lples .. seMI • tile basil of 
cfeoieIDpIng the plan. The HACCP team muat nII'fI8IIIber that Ihey .. seven Dar ...... 
pdnciples. They muat work IDgeIher for the plan to be SUIX I I I ruL FlguIes 1 and 2 may be used 
by the I8am to deVelop the HACCP plan. 

Once the plan has been deVelllPed. It Is the team's rlllSflOlllMly to pnMde the proper ...... for 
line sIaIf who .. be involved will tile pmgI8I11, wheIher Ihey are lIIorllor!ng CCP's or fIIIdng 
Iecolds. It is also 8 good prac:lice to --..It wiIfI line people dufIn(Ithe development tI8ge. 
These people teM 10 Ufodetslaud the produdI and tile equipment Ihey are opeiali. beIar' then 
mosl, and can provide vahl8ble insIghIa InIio the plan. The team may also Ind that exIsII. 
1II0Ultoring programs may need 10 be upgraded. and DIllIn I'l!IIqIMat _ ecMA.i&1l This._ 
back to I1111I8g8IIIIIIIl support If I1111I8gemeIIt II behind the prog.8I11, Ihey should not begiudge 
tile pun:haae and insIaIIaIIon 01 tools aimed at assuring procb:t seretr. ...... that .., are 
I'INI8OII8b1y priced. One aI too common mistake that Is made by people who have juSt llegI.m 
WQI'IOOg wiIfI HACCP plans is that their plans include 100 RIIIIIY critical conIId poInIa. If JCU' plan 
hall monI then five or six CCP's. take another look at what ~ have done. If thenB are too man, 
CIiIic:aI conIId poInIs. tile poIIIidial for aysf8m faIuIe ri8eI.. 

AIel' training the line sIaIf, Iry DIll the plan. MonIIor how It works and ..... ct. .. I n II did 
Be sure 10 keep RICOIds 01 what II done. WhIII ~ muat _._ II that HACCP II .. 
8WlhIIIonaIy sysIem. It should not stagnate. but grow. the opeIlIIIorl!JOWL If ~ dilcCMl' ower 
a peI1ad 01 IllOIdhs that a CCP II unnecessay, eIimInatIt It; pnMdId the daIlI supports Is 
ei"laIkIf" .. Flne tune tile trial plogIBIII and then _ onto oIherlinelL 

As noIed, III absoilltely _lIIaIthat the HACCP team keep neoords 01 the ... that are .... 
dII'ing the deVelopment phase of the plllgI8III. This hIsIOry" ma • ., tIII8ti as _ .... or 
produdI8111 added and may prevent I1IF B allllllft·sW. 

HACCP Plan Enlruat.fort 

The HACCP team muat also estabIi&h JII'*'«III for mee ... on a reguIIIr basil to wrfy that the 
existing plan II func:IIonIng, make any nee mary chaiIges or upgradll and IMIIuaIa ".,1IIaI 
changes 10 the system and, hence, the plan. They 111.-1 .....,. the plan to .... thai • 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 HACC? team has evaluated their potential impact on product safety. 
This means that aU new ingredients, changes in equipment, 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 plan 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 major effects on food safety. As an example, years 
ago, I 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. AU retort records indicated that the product had been property 
processed. What we found was that the manufacturer has substituted another type of starch, 
which set up more quickly and adversely affected heat penetration into the can. If you search 
your memories, you, too, will probably find similar events in your own experiences. The bottom 
line Is that with HACC?, the plan must be reviewed each and every time a change is 
contemplated. It Is an evolutionary system. 

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

Consulting with the Regultttoty 

Whather HACCP wiR become mandatory for the United States food Industry or become 
mandatory for Egypt's food processing industry is unknown at this lime. WIth the work being 
conducted by the CCFH. work that will further serve to "harmonize" HACCP lnternationally. it Is 
very likely that HACCP may become mandatory for "sensitive" products throughout the workl. 
Monitoring and verifying that the programs are working will. therefore, fall to the individual nation's 
regulatory agencies. My personal belief is that it is betler to work with the agencies in developing 
such programs. This way th_ is feeling that the system has not been "shovOO down one's 
throar or forced on the Indusby, but that HACCP is a partnership between the regulatory and the 
indusby, a much more palatable 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 indusby 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 sIaft'. There wiD be many 
Individuals Involved in monitoring, recordkeeplng, evaluating potential devil'lllonS, and verifying 
that the program Is working. The plan must also change to meet any new challenges. As peopte 
become more famifllll' with the system, they may begin to seek out new technologies that will 
make the food or packaging materials even safer. but whatever changes they wish to make, the . 
HACCP team must be the group to evaluate them to assure that safety is not compromised. 
Remember ... food safety is the law. 
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