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History 

Å9ŀǊƭȅ мфллΩǎ 

ÅContaminated food, milk and water caused many foodborne 
illnesses 

ÅSanitary revolution 

ÅSewage and water treatment 

ÅHand-washing, sanitation 

ÅPasteurization of milk- 1908 

ÅRefrigeration in homes- 1913 
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History 

ÅAnimals identified as a source of foodborne pathogens 

ÅImproved animal care and feeding 

ÅImproved carcass processing 

ÅSurveillance and research 

ÅOutbreak investigations 

ÅLaws and policies regarding food handling 



Bacterial Diseases 
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Airborne Bacterial Diseases 

Foodborne & Waterborne Bacterial Diseases 

Soilborne Bacterial Diseases 

Arthropodborne Bacterial Diseases 

Sexually Transmitted Bacterial Diseases 

Miscellaneous Bacterial Diseases 



Foodborne Intoxications vs Infections 

Foodborne 
intoxications: Caused 

by the exotoxin 
secreted by bacteria 
in contaminated food 

Foodborne infections: 
Caused by the 

ingestion of live 
bacteria that colonize 

the digestive tract 
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Epidemiology 

ÅFoodborne diseases each year in US 

ÅAffects 1 in 4 Americans 

Å76 million illnesses 

Å325,000 hospitalizations 

Å5,000 deaths 

Å1,500 of those deaths caused by Salmonella, Listeria, and Toxoplasma 
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Epidemiology 

ÅMany unrecognized or unreported 
ÅMild disease undetected 

ÅSame pathogens in water and person to person 

ÅEmerging pathogens unidentifiable 

ÅGreatest risk 
ÅElderly 

ÅChildren  

ÅImmunocompromised 



Foodborne & Waterborne Bacterial Diseases 

Botulism 

Staphylococcal Food Poisoning 

Clostridial Food Poisoning 

Typhoid Fever 

Salmonellosis 

Shigellosis 

Cholera 

Diseases associated with Escherichia coli 

Camphylobacteriosis and Helicobacteriosis 
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Foodborne diseases 
ÅBotulism 

ÅClostridium botulinum  
ÅClostridium perfringins  
ÅClostridium tetani  

ÅStaphylococcal Food Poisoning 
ÅStaph. aureus  
ÅStaph epidermidis 

ÅClostridial Food Poisoning 
ÅClostridium perfringins 

ÅTyphoid Fever 
ÅSalmonella typhi 

ÅSalmonellosis 
Å Salmonella enteriditis  
Å Salmonella gallinarum  
Å Salmonella typhimurum 
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Foodborne diseases 
ÅShigellosis 

Å Shigella sonnei  
Å Shigella dysenteriae  
Å Shigella flexneri  
Å Shigella boydii  

ÅCholera 
Å Vibrio cholerae  
Å Vibrio parahaemolyticus 

ÅDiseases associated with Escherichia coli 
ÅE. coli strain O157:H7  

ÅCamphylobacteriosis and Helicobacteriosis 
Å Camphylobacter jejuni 

Å Helicobacter pylori 
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Soilborne Bacterial Diseases 

Anthrax 

Tetanus 

Gas Gangrene 

Leptospirosis 

Listeriosis (Listeria monocytogenes) 11 

1
0

/4
/2

0
1

3 



Incubation period of foodborne diseases 
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At the Slaughter Plant 

ÅFSIS target organisms 

ÅSalmonella and E. coli 

ÅControl points  

ÅRemoval of internal organs 

ÅMinimize contact between        carcasses 

ÅProper movement through facilities  

ÅChilling  

ÅCooking processes (time, temperature) 
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Irradiation  

ÅUsed since 1986 for Trichina control in pork 

ÅGamma rays 

ÅPoultry in 1990/1992 

ÅMeat in 1997/1999 

ÅReduction of bacterial pathogens 

ÅKills living cells of organisms 

ÅDamaged and cannot survive 
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In the Home 

ÅDrink pasteurized milk and juices 

ÅWash hands carefully and frequently 

ÅAfter using the bathroom 

Å/ƘŀƴƎƛƴƎ ƛƴŦŀƴǘΩǎ ŘƛŀǇŜǊǎ 

ÅCleaning up animal feces 

ÅWash hands before preparing food 
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In the Home 

ÅWash raw fruits and vegetables before eating 

ÅAfter contact with raw meat or poultry 
ÅWash hands, utensils and kitchen surfaces 

ÅHot soapy water 

ÅDefrost meats in the refrigerator 
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On Farm Strategies 

ÅTesting and removal for Salmonella 

ÅSerologic, fecal culture, hide culture 

ÅVaccinating  

ÅMany serotypes 

ÅVarying effectiveness 

ÅMinimize rodents, wild birds 

ÅIsolation of new animals 



Microbiological testing of foods 

Åan integral part of food production,  

Åmost often applied for end-product control 

Åineffective because of:  

Ålogistical complexities in sampling and the heterogeneous 
distribution of contamination.  

ÅThe implementation of the hazard analysis and critical control points 
(HACCP)  

Åshifted the burden from testing to process control to ensure food safety 
όC!hѷ²IhΣ нллоύΦ 

ÅHowever 

Åmicrobiological testing remains a critical tool in process control 
monitoring, quality control, surveillance, risk assessment.  

ÅMoreover, environmental sampling and analysis have become 
routine in food production as well as in outbreak tracing and 
tracking 
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Reasons for Testing 
Primary purposes 

Åto establish the absence of pathogens or their toxins  

Åto ensure the safety of foods, and to enumerate total or indicator 
microbial load  

Åto monitor effectiveness of hygienic processing and to verify 
product quality and shelf-life stability 

Secondary purposes  

ÅFood safety emphasis on the farm-to-fork approach has increased 
field testing 

Åincreased number of tests for large-scale data collection for risk 
assessment 

Åsurveillance and monitoring at the primary production levels  

Åthe increasing need of food producers to quantify the level of 
pathogens in food samples. 
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Methods 

1. Detection method must be rapid 

2. The method should detect the desired specific pathogen 

3. Method must be sensitive to detect small numbers of 
pathogens 

4. The detection method should produce a quantitative 
analysis to help determine the severity of the hazard 

5. The method should be multiplex (i.e., capable of 
detecting more than one contaminant simultaneously) 
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Testing Methods 
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Paniel, N., et al.. Methods, 2013. 



Sequenced Genomes 
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Bar Coding DNA 
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Barcode searching 

25 

1
0

/4
/2

0
1

3 


