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the Northwest ness practices. A HACCP plan will not allow a processor to 
caused by Escherichia coli01 57:H7 has emphasized the im- 
portance of process control programs that address microbial 
hazards in meat products. One approach in aiding food safety 
management is using Hazard Analysis Critical Control Points 
(HACCP) (NACMCF, 1992). HACCP is a process control sys- 
tem for food safety which encompasses seven principles as 
espoused by the NACMCF. When properly used, HACCP 
helps to manage food safety risks by applying sound preven- 
tive management practices to the manufacture of food prod- 
ucts. 

The microbial hazards in meats that have gained the most 
notoriety are Listeria rnonocytugenes, Salrnonelia, Carnpylo- 
bacter and E. coli 01  57:H7. Additional microorganisms of 
concern include Yersina entericolita, Clostridium botulinum, 
C.perfringens, Staphylococcus aureus and Trichinella spiralis. 

There are microbiological concerns that face the meat in- 
dustry today. Implementing HACCP programs will help the 
meat industry address these risks. Let’s discuss the use of 
HACCP as a process control system for hazards in meat prod- 
ucts, with specific reference to control of pathogens in raw 
and processed meats. 

The HACCP Concept 

How is HACCP actually used in the food industry today? It 
is simply applying common sense to food processing. 
HACCP formalizes the risk identification process, takes the 
techniques already used and incorporates them into a formal- 
ized management system. 

Developing an effective HACCP plan is an evolutionary 
process that must be open to change and continuous improve 
ment. HACCP is not a program for the management of quality 
attributes or economic adulteration, but is instead a food safety 
management program that targets only those factors related 
to the manufacture of safe food products. USDA’s HACCP 
initiatives are expected to adhere to the basic concept that 
HACCP is a food safety management program only. 

Of course, there’s nothing magical about HACCP, and hav- 
ing a HACCP plan in place doesn’t automatically guarantee a 
safe product. Only the proper management of such a system, 
along with documentation and verification, can make it effec- 
tive. HACCP is not meant to be a substitute for sound busi- 
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discard basic sanitation or GMP’s, since they are currently 
components of proper food manufacturing practices. 

Use of HACCP requires careful, comprehensive planning. 
Several early failures with HACCP in the food industry oc- 
curred after extensive programs were developed and later 
shelved because working with them was too difficult. HACCP 
is not automatically functional, not self-starting, and should 
not be thought of simply as ”the program of the year.” HACCP 
is sound business practices focused on the goal of delivering 
a safe product, and as such, it is the best preventive system 
we have today for addressing food safety risks at the produc- 
tion level. 

A Systematic Program 

HACCP is a systematic program to address food safety 
using organized risk assessment which is product and pro- 
cess specific. An effective HACCP plan should be interactive 
in regard to the working teams in your facility, and it should 
also be self-verifying, in that verification steps actually built 
into the plan should serve as indicators to show that the sys- 
tem is functioning as planned. 

It is logical to believe that HACCP or individual food safety 
management systems should cover essentially every level of 
production, handling and distribution within the food chain. 
We believe that HACCP is the most effective system today in 
the food processing environment because it provides a man- 
agement process for all stages of processing. Through the 
identification of biological, chemical and physical hazards, a 
HACCP risk assessment results in the development of strate- 
gies and specific in-process limits to control identified risks in 
the production of a finished product. Of course, you may not 
always be in a position to control all these stages, but at least 
you can act to control those within your own operation. 

You’re likely to have several basic plant programs already 
in place that can help to make your HACCP program suc- 
cessful. These programs normally fall under the heading of 
Good Manufacturing Practices. For example, your employ- 
ees must be aware of personal hygiene and sound sanitation 
practices addressing direct microbiological or cross-contami- 
nation risks between raw and finished product areas. Design 
of equipment for ease in cleaning and preventative mainte- 
nance is essential. For instance, pathogens may be able to 
harbor in equipment, but through design changes these 
areas of harborage can be eliminated. Raw material manage- 
ment and operational guidelines are areas in which training 
should be routinely conducted. Good dressing techniques dur- 
ing animal slaughter is one example of an operational practice 
in which microbial contamination can be reduced. Raw mate- 
rial management, flow of product through a plant and employee 
hygiene practices all fall within the category of GMP‘s. 
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HACCP Objectives 

The main objective of a HACCP program is the establish- 
ment of a product safety program that manages the safety of 
all manufactured products in the facility, whether the product 
is raw beef patties or vacuum-packaged processed meats. 
Food safety aspects of your operation must be completely 
analyzed and understood. A total food safety management 
system should consider aspects outside the control of the 
manufacturer. The manufacturer’s HACCP plan may include 
handling instructions for the consumer but proper handling by 
consumer is outside the control of the processor. For example, 
proper handling instructions should be included for custom- 
ers using raw products that are subsequently consumed as 
cooked products. 

Specific process control responsibilities must be commu- 
nicated to employees so that they can monitor-and then 
document-their segment of the HACCP plan. That is really 
what an effective HACCP plan is all about; documenting the 
who, what, where and when of process control monitoring. 
Who’s responsible for monitoring a specific critical control 
point? Who verifies that the monitoring was done? An old 
rule of thumb applies here: “If it hasn’t been recorded, it hasn’t 
been done.” 

Not only must a proactive food safety system be maintained, 
it should also continue to evolve, with existing or new prod- 
ucts providing a cycle of continuous improvement. Just as 
products must be continually improved to meet consumer 
demand, the HACCP system must also provide a structure 
for improving the food safety system. To achieve this goal, a 
team approach to product safety management is essential. 
By forming a management-supported, cross-functional 
HACCP team within the operation, the expertise from various 
disciplines can be used. During the development of a new 
product, team members from Research and Development can 
assist with risk assessment. An effective team will have mem- 
bers from functional areas such as operations, engineering, 
sanitation and quality assurance. Each team member provides 
an area of expertise that will aid in the development of an 

Since the potential cost of HACCP implementation will 
naturally be a concern to most manufacturers, it should be 
emphasized that a well-implemented HACCP program is cost- 
effective. Development of better process control capabilities 
alone should generate savings in product cost. While some 
may feel HACCP training is expensive, it can also pay huge 
dividends, especially if the knowledge team members acquire 
helps to improve process control. 

Implementing HACCP creates a process control system 
instead of end-product testing programs that look for defects 
in finished products. As a result, you can more effectively fo- 
cus on controlling those aspects of the process that affect 
product safety. 

HACCP must not be viewed as a regulatory control pro- 
gram, but rather the food industry’s food safety management 
system. HACCP should be the foundation of our industry’s 
food safety control plan. 

Benefits of a HACCP Program 

What are some of the benefits of HACCP? A HACCP pro- 
gram uses an approach to food safety management which 
empowers the individuals actually monitoring the production 
process to make decisions assuring the safety of the finished 
product. This is achieved by defining responsibilities, as well 
as by defining the risks that need to be controlled. 

HACCP is a scientifically-based control system that focuses 
only on those areas critical to product safety. Thus, HACCP 
provides a structured method of controlling and monitoring 
risks in the manufacturing process. 

An important aspect of this process is empowering pro- 
duction employees to manage risks involved by identifying 
the proper response actions to be made if a problem should 
arise. For example: What must happen if the critical limits are 
not reached? How can control of product be maintained? How 
can that control be documented? Can the system be checked 
to assure it’s working correctly? And if it’s not, what corrective 
actions are needed? 

effective HACCP plan. The team is responsible for managing 
the HACCP plan, and for assigning responsibility at each criiti- Applying the HACCP Concept 
cal control point. 

Implementing HACCP in Your Plant 

We have found that one successful method of HACCP 
implementation uses one or more facilitators to assemble the 
team, teach the HACCP principles and coordinate implemen- 
tation efforts. A facilitator may demonstrate the HACCP pro- 
cess with existing products, lead risk assessment, plan de- 
velopment and provide continuity to the HACCP program 
implementation effort. 

HACCP cannot be implemented unless processes are 
clearly defined and process control has been achieved. Pro- 
cesses must be capable of consistently delivering the desired 
end product. Management commitment is critical to the 
HACCP process, since control procedures to minimize food 
safety risks must be enforced. Training must be provided and 
tracking systems developed, including record-keeping proce- 
dures. 

To help illustrate HACCP application, consider the control 
of microbial hazards in fresh and processed meats. Such con- 
trols would be initiated by creating a flow diagram of the pro- 
cess, followed by a hazard analysis of the product being pro- 
duced. By reviewing microbiological, physical or chemical risks 
associated with the product, control steps can be identified to 
reduce the hazards. Hazard analysis in food processing ques- 
tions the influence each processing step has on product safety. 
Once the potential risks are identified, control procedures are 
established that include critical limits, monitoring procedures, 
corrective actions, record keeping and verification steps for 
the plan. 

For example, consider the risks associated with raw mate- 
rials. One must assume that each shipment of raw materials 
received for further processing may harbor pathogens. You 
must determine what steps to take when producing a RTE 
product to eliminate or control any pathogens that could cause 
a food safety risk. Other issues to consider during this risk 
assessment include: What are the characteristics of the prod- 
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uct during and after processing? What happens at each pro- 
cessing step? What are the procedures used for processing? 
What packaging system will be used? What are the condi- 
tions of distribution? What length of shelf life is expected? 
Who is the end user? How is the product really used? Are any 
special handling instructions required? Asking such questions 
makes it possible to use the following steps in effectively con- 
trolling microbial hazards in meat products (Tompkin, 1990): 

a. Use a controlled process to destroy vegeta- 
tive pathogens, including L. monocytogenes, 
Salmonella, or E. coli, and control the out- 
growth of surviving sporeformers through 
proper chilling. 

b. Build safety into the product through changes 
in formulation or processing. 

c. Prevent contamination between the time of 
heat processing and packaging. 

d. Use appropriate packaging design and label- 
ing information. 

e. Combine two or more of the above control 
steps. 

HACCP Concept Not New to the 
Meat Industry 

We have some good examples of successful application 
of HACCP today in the meat industry. Many took place years 
ago, well before the term HACCP came into use. For example, 
the industry has long used the American Meat Institute (AMI) 
GMP’s for dry sausage manufacture to minimize the risk of 
foodborne illness attributed to the formation of S. aureus en- 
terotoxin in fermented sausage (AMI, 1982). Manufacturers 
using these guidelines have been using HACCP principles all 
along. The use of reliable starter cultures, specific time and 
temperature fermentation limits and active monitoring of prod- 
uct pH are typical components of a plan for this product cat- 
egory. 

USDA regulations for the preparation of cooked roast beef 
are also examples of the HACCP approach to managing food 
safety risk. The various time and temperature heat process 
combinations are designed to eliminate any Salmonella 
present, while still preserving the attributes consumers nor- 
mally associate with the appearance of rare roast beef. The 
practice of packaging cooked products in a clean and sani- 
tized environment, separated from raw material areas, is also 
consistent with HACCP principles. 

The AMI guidelines for control of L. rnonocyfogenes in 
ready-to-eat processed meats are another example of suc- 
cessful application of HACCP concepts in the management 
of microbial risk (AMI, 1987). In fact, the Center for Disease 
Control (CDC) recently reported that between 1986 and 1992, 
the number of sporadic cases of listeriosis in the United States 
decreased by 50% (Cohen, 1993). The CDC has attributed 
this decrease to an increased awareness within the food in- 
dustry of the importance of sanitation, GMP’s and education 
of at-risk consumers (immunocompromised) regarding steps 
they can take to reduce their exposure to potential sources of 
L. monocy-togenes. 

HACCP Program for Processed 
Meat Products 

Picture a typical process flow diagram for a cooked sau- 
sage operation and think about those steps which are essen- 
tial to reducing microbial hazards. First, the cooking step elimi- 
nates vegetative pathogens that are present in raw materials. 
Once this step is complete, another risk to be managed is 
potential recontamination of the product with L. monocyto- 
genes during chilling, stripping, slicing and packaging. In a 
review article on control of Listeria in food plants, (Tompkin et 
al., 1992) the authors state that “for the present, it must be 
concluded that existing technology cannot eliminate Listeria 
from the cooked product environment of processing plants.” 
Since the organism can’t be eliminated, what can be done to 
control it? That’s where a HACCP plan, along with a compre- 
hensive sanitation program including appropriate environmen- 
tal controls for Listeria, can manage the processing environ- 
ment and thus decrease the risk of product contamination. 
Some of these control criteria include: (a) management of 
cross contamination, (b) daily cleaning and sanitizing, (c) elimi- 
nation of areas of harborage, especially equipment design, 
(d) equipment disassembly to address microbial buildup, and 
(e) evaluation of operational practices. All of these practices 
can be monitored through pre-operative inspections, visual 
observation of practices, and in some instances through mi- 
crobiological sampling. By taking corrective action to re-clean 
equipment found to be unacceptable during inspection, and 
by correcting improper GMP’s or operational practices as 
noted, the HACCP plan, together with GMP’s, manages the 
recontamination risk in the now time frame. 

Model HACCP Plan for Raw Beef 

Microorganisms of public health significance can also be 
controlled during raw beef production using HACCP. Numer- 
ous sources of pathogens involved in the processing of raw 
beef originate with the animals themselves, including the hide, 
hair, hooves and intestinal tract. Additional factors affecting 
the microbial quality of raw beef include the health of the ani- 
mal at slaughter, the effectiveness of sanitation, employee 
hygiene and evisceration practices, use of intervention steps 
to control or reduce pathogens and handling and preparation 
by the consumer. 

Possible intervention steps include: bacteriocidal carcass 
decontamination procedures using both water and organic 
acids under controlled application conditions, employee hy- 
giene, correct evisceration techniques, proper refrigeration and 
labeling the product with appropriate handling instructions for 
the consumer. The National Advisory Committee on Microbio- 
logical Criteria for Foods recently developed a generic HACCP 
plan for raw beef (NACMCF, 1993). The plan concentrates on 
the slaughter process and recommends the use of some of 
the aforementioned intervention strategies. The critical con- 
trol points suggested in this generic HACCP plan include: (1) 
Skinning; (2) Post-skinning wash and bactericidal rinse; (3) 
Evisceration; (4) Final wash and bactericidal rinse; (5)  Chill; 
(6) Refrigerated storage; and (7) Labeling. It is important to 
note that when implemented, the HACCP plan must be cus- 
tomized for each processor’s facility. 
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While individual companies may successfully implement 
HACCP in the meat industry, in order to assure a safe product 
through every stage of product preparation, this concept must 
be used throughout the food chain. Individuals familiar with 
food safety management agree that everyone involved in food 
manufacture, distribution and consumption has a role in food 
safety. 

Several areas of research will enhance the success of food 
safety efforts in the meat industry. Research needs for raw 
meats include: (1) rapid microbial detection methods, (2) de- 
velopment of probiotics, (3) animal trace-back systems, (4) 
baseline studies on the incidence of pathogens in live ani- 
mals, (5) intervention steps that either prevent contamination 
or achieve decontamination, such as organic acid rinses or, 
possibly, irradiation, and (6) education for distributors, retail- 
ers and consumers on proper handling procedures for raw 
meats. Areas of research for processed meats include: (1) 
rapid microbial detection methods, (2) development of antimi- 
crobial compounds, (3) cleaning and sanitizing improvements, 
(4) process improvement that prevents contamination, (5) 
appropriate intervention steps that address surface decon- 
tamination, (6) equipment design for ease in cleaning and (7) 
education for distributors, retailers and consumers regarding 
proper handling of processed meats. 




