
FOOD SAFETY RESEARCH: A FOCUS ON

Salmonella
     Salmonella is the most 
frequently reported foodborne 
illness in the United States, and is 
the second most common 
foodborne illness worldwide. The 
incidence of human salmonellosis 
varies depending on the 
geographic, demographic, 
socioeconomic, meterological and 
environmental factors. The case 
rate can be approximately one to 
three hundred per 100,000 
population. In 1996, the CDC 
documented 39,027 salmonellosis 
cases in the U.S.
     The Salmonella family includes 
over 2,300 serotypes of bacteria, 
but only two types, Salmonella 
enteritidis and Salmonella 
typhimurium, account for about half 
of all human infections. Strains that 
do not cause symptoms in animals 
can affect humans and vice versa.
     Salmonella bacteria have been 
known to cause illnesses for more 
than 100 years when it was 
discovered by Dr. Daniel Salmon. 
Initially, the Salmonella serotype 
associated with foodborne illness 
was S. typhimurium. Then in the 
1980's, a public health concern 
emerged with S. enteritidis since it 
was capable of systemic 
colonization of poultry, leading to 
widespread contamination of raw 
eggs or lightly cooked food 
containing eggs.

Salmonella 
are mainly  
gram-
negative 
rod-
shaped 
bacteria.

General Facts

Since the 1990's, a specific type of 
S. typhimurium known as a 
definitive type (DT)104, has 
become a problem in the United 
Kingdom, Western Europe, and 
recently in the United States. 
Strains of S. typhimurium DT 104 
are invasive and may contain large 
plasmids conferring resistance to 
antibiotics such as ampicillin, 
chloramphenicol, streptomycin, 
sulphonamides,tetracycline, 
trimethoprim and cirpofloxacin.

USDA researchers develop a new poultry 
vaccine for  Salmonella enteritidis. The eggs 
of vaccinated chickens will be tested for S. 
enteritidis.

- Environmental factors such as 
temperature, pH, and water activity 
affect pathogen survival.
- Salmonella grows in foods within 
the range of 7-54C. The optimum 
temperature for growth is 37C.
- Salmonella can live for up to 7-14 
days on the surface of fresh fruit, 
such as melons. If fruit is stored at 
40F (4.4C), the organism will not 
multiply.
- A pH of 4.6 is not adequate 
control in pasteurized food. Some 
Salmonella spp. can multiply at a 
pH of 4.1 so egg products used in 
production of sauces and 
dressings must be kept at 4.1 or 
less.

RESEARCH AREAS
Understand the molecular ecology 
of Salmonella and develop 
effective intervention strategies to 
reduce their transmission in 
livestock.
Use a novel genetic system to 
identify Salmonella proteins that 
are essential for growth, virulence 
or antibiotic resistance.
Determine the effect of stress on 
the migration and numbers of 
Salmonella in swine.
Develop improved methods for 
detecting Salmonella enteritidis 
(SE) infections in laying flocks 
and SE contamination in eggs.
Develop a poultry vaccine against 
Salmonella enterica serovar 
Enteritidis.
Investigate why Salmonella 
enteritidis strains vary in their 
ability to contaminate eggs and 
why it is the only serotype to 
routinely contaminate eggs.
Determine whether Salmonella 
enteritidis infections are 
exacerbated in commercial hens 
that are undergoing molt via feed 
withdrawal.
Monitor animal Salmonella 
isolates to determine the 
frequency, characteristics and 
trends of resistance determinants 
present in the bacterial population 
studies.
Understand antibiotic resistance 
and prevent its spread and 
acquisition by other bacteria and 
other hosts.
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http://www.ars.usda.gov/is/AR/archive/may03/eggs05
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 States of America.  Its mission, stated simply, is "to ensure 
and enhance access to agricultural information for a better 
quality of life."  The Library's work in collecting, preserving 
and making agricultural information available is 
fundamental to the continued well-being and growth of 
U.S. agriculture, and the development of food supplies for 
the nation and the world.  NAL provides world leadership in 
developing and applying information technologies, 
ensuring that agricultural information is available to those 
who need it, whenever the need it and wherever they are.  
Visit the NAL web site at http://www.nal.usda.gov. 

The Food Safety Research Information Office (FSRIO) 
publicly launched its web site, www.nal.usda.gov/fsrio, on 
July 2, 2001, in support of the National Food Safety 
Initiative.

A key component of the web site is a database of food 
safety research projects.  The database is a resource for 
researchers and administrators to assess food safety 
research needs and priorities, thereby minimizing 
duplication of effort.  FSRIO was established in 
accordance with H.R. 2534 Agricultural Research, 
Extension and Education Reauthorization Act of 1997, 
SEC. 503.

This fact sheet was produced by the Food Safety 
Research Information Office at the National Agricultural 
Library, Agricultural Research Service, United States 
Department of Agriculture.  Date: 

The U.S. Department of Agriculture (USDA) prohibits 
discrimination in all its programs and activities on the basis 
of race, color, national origin, sex, religion, age, disability, 
political beliefs, sexual orientation, or marital or family 
status. (Not all prohibited bases apply to all programs.)

The National Agricultural Library (NAL), 
the largest agricultural library in the 
world, has been serving agriculture 
since 1862. NAL was established by 
Congress as the primary agricultural 
information resource of the  United
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Persons with disabilities who require alternative means for 
communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at 
(202) 720.2600 (voice and TDD). To file a complaint of 
discrimination, write USDA, Office of Civil Rights, Room 
326. W, Whitten Building, 1400 Independence Avenue, 
SW, Washington, D.C. 20250.9410 or call (202) 720.5964 
(voice and TDD).  USDA is an equal opportunity provider 
and employer.
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