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A B S T R A C T

The purpose of this paper is to propose a more integrated and more aggressive system approach to food safety
rather than focusing on one segment of the industry, or on one approach as described by or constrained by one
set of regulations. We focus on the prevalence and control measures for Salmonella and pathogenic Escherichia
coli, particularly, Shiga toxin-producing E. coli (STEC) in live cattle on the farm and in the final raw beef product
at retail. We describe the antimicrobial and process control strategies most commonly used during slaughter and
processing to prevent and reduce the frequency and concentration of these pathogens in the final product, and
we propose points along the food chain where more interventions can be applied to ultimately reduce the
prevalence of foodborne pathogens associated with beef and beef products, and to protect public health as well
the global food supply.

1. Introduction

Over the past several decades, the meat industry around the world
has made significant efforts to improve food safety. The beef industry
has seen multiple advances in pathogen-reducing interventions, best
practices during production and processing, and improvements in
testing methods that have resulted in reduced prevalence of pathogens
in beef. When an outbreak or even a product recall occurs, the endpoint
confirmation is very specific – a bacterial colony observed on a petri
dish that is ultimately confirmed through biochemical, serological, and
genetic testing to be the culprit. However, the path that bacterium took
to get into the product is very complex, and preventing the incident
from re-occurring requires a more global view of our food production
systems.

While it is important to identify the source of the pathogen in any
outbreak or recall and any failures in process control that may lead to a
contamination event, the overall control of pathogens in our beef
supply must take a global farm-to-table approach. Whereas this concept
is often discussed, the comparison of pathogen prevalence in cattle
systems across different continents and the ultimate pathogen preva-
lence in the final products the corresponding locations has not been
previously published.

In the beef industry, most current food safety efforts originate on the
harvest floor. There is a great emphasis on good dressing procedures to
prevent contamination of the carcass combined with antimicrobial
interventions, when allowed by regulatory guidelines, to treat the

carcass and kill any surface pathogens that may have been transferred
from the hide or from the gastrointestinal tract to the carcass. This
segment of the beef production chain deservingly receives the most
attention in preventing food safety hazards from occurring. While the
product most likely becomes contaminated at this stage, there is a need
for a more comprehensive approach to controlling pathogens in beef
products. Little emphasis is put on the conditions on the farm or at the
feedyard where pathogen control can begin. There are even fewer
interventions and process control measures in processing steps beyond
the abattoir, such as fabrication and grinding. Additionally, there is
little consideration given across different regulatory systems and the
impact this has on the final pathogen prevalence.

The objective of this paper is to propose a more integrated and more
aggressive systems approach to food safety rather than focusing on one
segment of the industry or on one approach as described by or
constrained by one set of regulations. A review of the origin of the
pathogens on the farm as well as of the occurrence in final products will
help us illustrate that control can take place across the entire beef
production chain. Additionally, application of various interventions and
process control methods in a specific environment in Mexico is
described as an example to improve the overall final safety of beef
products.

2. Presence of pathogens along the beef production chain

Production of beef begins with a live bovine animal, referred to as
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