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INTRODUCTION

I am very pleased to be with you and to have the oppor-
tunity to discuss the research objectives found in FSIS’s Patho-
gen Reduction Program.

Since the Federal Meat Inspection Act was passed in
1906, the Food Safety and Inspection Service (FSIS) has acted
to assure control of bacterial contamination of meat prod-
ucts by enforcing good manufacturing practices, and by or-
ganoleptic inspection of carcasses and further-processed
products. On several occasions in recent years, the National
Academy of Sciences (NAS) has recommended that FSIS “in-
tensify its current efforts to control and eliminate contami-
nation with microorganisms that cause disease in humans.”
NAS has further advised that “scientifically valid microbio-
logical data must be the foundation of a sound ... scientifi-
cally-based” inspection program.

In accord with this scientific consensus, FSIS instituted
a series of raw- and processed-product surveillance and
monitoring programs for detecting pathogenic bacteria in
meat and poultry products as well as developing an active
research program focused on reducing microbes in the prod-
ucts we regulate. In today’s speech, I would like to focus on
the evolution of USDA’s Pathogen Reduction Program and
highlight key areas of research deemed essential by FSIS in
reducing pathogens. These key research areas provide op-
portunities for government, academia and industry scien-
tists to form partnerships to foster better use of both public
and private research funding to improve food safety.

HISTORY

Despite the generally strong food safety record of the
American food system as a whole, foodborne illness remains
an important public health problem in the United States.
The Centers for Disease Control and Prevention has esti-
mated that nearly five million cases of foodborne illness and
more than 4,000 deaths may be associated with meat and
poultry products annually.

The control of pathogenic microorganisms is, and al-
ways has been, an implicit goal of the research programs of
USDA. In 1993, FSIS published an overview of our research
program which outlined the direction that our research would
take in order to incorporate HACCP principles and the ele-
ments of a pathogen reduction approach into the current in-
spection system. This “War on Pathogens” took a complete
farm-to-table approach and identified needed pre-harvest
production activities, research on rapid methods, research
in slaughter and processing plants, food service and retail
activities and an aggressive consumer education program.

In addition to FSIS’ research goals and objectives, the
Secretary of Agriculture formed the USDA Pathogen Reduc-
tion Task Force to identify and prioritize research and edu-
cational needs among nine USDA agencies, the Food and
Drug Administration and the Centers for Disease Control
and Prevention.

This group also identified the pathogens of interest to
USDA research as those identified in Healthy People 2,000
(Salmonella species, Salmonella enteritidis, Campylobacter
jejuni, Escherichia coli O157:H7 and Listeria monocyto-
genes) and those bacteria identified by CDC as significant
in foodborne illness linked to meat and poultry products
(Staphylococcus aureus and Clostridium perfringens).

The prioritization of overall needs by this august group
then became the focal point for FSIS’s current three-year re-
search plan; Food Safety Research: Current Activities and
Future Needs. This three-year plan is a necessity for food
scientists involved in basic and applied food safety research
as it is a compilation of research areas that FSIS has identi-
fied as currently being investigated or for which there is a
need for additional investigation. Current research being
conducted by FSIS and other USDA agencies are identified
as well as research that is beyond the scope of FSIS and
better carried out by industry or academia.

For the remainder of this session, I would like to discuss
key research needs identified by the Pathogen Reduction
Task Force or FSIS’s strategic research plan. Although FSIS
has identified research needs in a complete farm-to-table
approach, I would like to focus this discussion on four areas
that I believe are of particular interest to you: Pre-harvest
food safety research, rapid methods development, innova-
tions in slaughter and processing products, and food han-
dler and consumer research and educational programs.
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PRE-HARVEST FOOD SAFETY RESEARCH

Supplying the American public with food involves many
participants and several stages that are linked together in a
complex chain. Every link in this chain is vulnerable to dis-
ease-causing pathogens. The first link is the farmers, who
raise crops and livestock. Next come the transporters, who
move these products to markets and then to slaughtering
plants and processors. These links compose the pre-harvest
area of the U.S. food chain.

Reducing pathogens that cause foodborne illnesses at
the earliest possible point in the food chain will benefit ev-
eryone. However, this is also the area where much research
needs to be done. In addition to studies which determine
the prevalence and extent of pathogens in live animals, the
complex ecology of pathogens in the farm environment must
be better understood before intervention methods can be
devised. The reservoirs of pathogens in the farm environ-
ment must be elucidated as well as modes of pathogen trans-
mission to animals. The role of rodent control and animal
husbandry practices must receive greater attention in order
to evaluate the roles of vaccination, competitive exclusion,
housing conditions, diet changes and feed deprivation in
the control of pathogens. Understanding the conditions un-
der which animals shed pathogens in their fecal contents
and patterns of shedding in herds must be further studied.
And finally, live animal tests for detecting human pathogens
must be developed.

The U.S. Department of Agriculture’s (USDA) Animal
and Plant Health Inspection Service’s network of veterinar-
ians and epidemiologists (APHIS) is strategically located to
help control diseases that threaten animal and public health.
Using its infrastructure, expertise and alliances, APHIS can
provide a formidable pre-harvest food-safety service which
includes the APHIS National Veterinary Services Laborato-
ries (NVSL) which serve as national reference laboratories
and as a technical resource for diagnostic information.

Recognizing the importance of pre-harvest food safety,
we recently developed a new program for Animal Produc-
tion Food Safety within FSIS. This new group will provide
leadership in identifying and coordinating research activi-
ties between government agencies and academia to meet
FSIS pre-harvest food safety needs.

APHIS’s infrastructure of epidemiologists and veterinar-
ians lends itself best to conducting large nationwide surveys
on the presence of pathogens. Recent examples include the
recent USDA National Animal Health Monitoring System
(NAHMS) surveys on the prevalence of E. coli O157:H7 and
Salmonella in dairy calves. Further studies are now attempt-
ing to elucidate risk factors for pathogens that could lead to
on-farm interventions. Of particular importance is the data
being generated by the Salmonella enteritidis Pilot Project
between USDA and the Pennsylvania Department of Agri-
culture, the poultry industry and universities in Pennsylva-
nia. This program was designed to develop effective and
efficient Salmonella enteritidis monitoring procedures and

interventions to prevent Salmonella enteritidis from contami-
nating eggs.

RAPID METHODS DEVELOPMENT

Since the E. coli O157:H7 outbreak in 1993, manufac-
turers of commercial test kits have designed a plethora of
rapid tests to detect a variety of common foodborne patho-
gens. Especially prolific are Elisa, DNA probe and
Immunoblot screening tests which decrease the pathogen
detection and/or identification time once colony growth has
occurred or pathogen numbers are increased in overnight
broth cultures. However, these methods were relatively easy
to produce and market. The real research problem and diffi-
culty lies in developing direct detection tests for pathogens
in complex food substrates so that the traditional growth
period, until numbers of bacteria which equal the thresh-
olds of detection of screening tests is reached, can be elimi-
nated. Only if this “grow-out” problem is overcome will
“same-day” or “real-time” assays be possible. Same-day, or
the more difficult to develop real-time, assays are needed
for applications throughout the farm-to-table food safety
continuum. Especially, tests are needed for live animals on
the farm and prior to slaughter, for real-time monitoring and
verification of HACCP programs, and for in-plant and in-
laboratory use. Research into uniform sampling methodol-
ogy, especially in relationship to the ability to composite
samples, for assuring product safety are needed. To attempt
to answer some of these needs, FSIS and ARS have carried
out both independent and collaborative projects in meth-
ods development for foodborne pathogens. One particularly
significant recent collaboration is in the development and
implementation of a PCR assay to detect the attachment factor
and SLT 1+2 genes of E. coli O157:H7. In addition, five com-
petitively- bid methods development research contracts were
awarded by FSIS this past fiscal year. These contracts will
result in assays to detect Yersinia enterocolitica, Bacillus
cereus enteric and diarrheal toxins, as well as direct enu-
meration and non-enrichment isolation techniques. These
contracts were funded with by over $700,000.00 of Patho-
gen Reduction Funds.

POST-HARVEST ACTIVITIES

During the time that animals are being slaughtered and
processed, pathogens originating in the animal or from the
environment may be transferred into the food. Under typi-
cal conditions of food processing, bacteria may attach them-
selves to products or environmental surfaces and multiply.
Post-harvest activities are designed to investigate what hap-
pens to bacteria during all phases of food processing and
design, and to test interventions which break up the chain
of bacterial contamination.

Needed research in this area includes pathogen surveys
to determine the prevalence, numbers and types of patho-
gens present on raw and processed products. Improved dress-
ing procedures should be designed to prevent the transmis-
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sion of pathogens from animal hides, feathers, gut or feet to
carcass surfaces during the slaughter process. Evaluation of
slaughter-floor interventions, such as hot water, TSP, organic
acid rinses, steam vacuuming, and steam pasteurization, in
removing bacteria from carcass surfaces after inadvertent
contamination has occurred. Rapid real-time and preferable
on-line tests for HACCP monitoring and verification are also
needed and constitute yet another research area for investi-
gators.

FSIS continues to conduct research in the post-harvest
slaughter and processing arena. Particularly, FSIS is in a
unique position to conduct nationwide surveys of both raw
and processed products to determine the types and num-
bers of pathogenic and indicator bacteria present. We have
also been assisting the industry in conducting in-plant trials
of promising slaughter-intervention strategies, such as de-
hairing cattle after slaughter and assessing the effectiveness
of antimicrobial and chemical carcass treatments, such as
organic acid rinses, trisodium phosphate, hot water, steam
pasteurization and steam vacuuming.

FOOD HANDLER AND CONSUMER
EDUCATION EFFORTS

Because food handlers share the responsibility for food
safety, we also will continue our comprehensive education
programs to inform the public and those who prepare and
serve food on how to properly handle, prepare and store

meat and poultry products to minimize the growth of
foodborne pathogens. Safe-handling labels, which are now
required on all raw meat and poultry products, is one ex-
ample of an educational strategy USDA has implemented.
We also continue to reach the public with food-handling
information through USDA’s Meat and Poultry Hotline and
a variety of educational materials. Current efforts are focus-
ing on obtaining an Internet Bulletin Board to further dis-
tribute educational materials to those who need them.

CONCLUSION

Microbial pathogens are a source of foodborne illness
associated with meat and poultry products. The responsibil-
ity for providing safe meat and poultry products must be
shared throughout the farm-to-table continuum to better pro-
tect consumers from products containing these pathogens.
Research which will give insight into the ecology of patho-
gens on the farm and in plant environments will lead to new
intervention strategies designed to prevent or reduce micro-
bial contamination. The development of new methods will
allow us to readily detect human foodborne pathogens in
live animals, on the farm and in plant environments, and in
laboratories. As outlined in FSIS’s Pathogen Reduction Stra-
tegic Research Plan, there is a wide variety of critically-
needed research throughout the farm-to-table continuum.
By forming partnerships with government, academia and
industry scientists, we can begin to elucidate some of the
knowledge necessary to truly win this “war on pathogens.”




