Lesson 10: Food Safety 

Risk of Acquiring a Foodborne Illness (10.2)
· Risk, is a measure of the probability that a substance or activity will cause hard under defined conditions of exposure. 
· Defined conditions of exposure refers to the fact that risk is dependent on behavior. Eating well, exercising, and not smoking can substantially lower your risk, thus risk is dependent on your behavior. 

The Relationship Between Risk & Behavior
· Example; of 500,000 people who bungee jump, 1 will die. Therefore, the risk of dying is = 0.0002%.
· Each year in Canada, 4 million people get sick from domestically acquired foodborne illness (1 in 8 people acquire foodborne illnesses per year).
· For healthy people, the risk of dying from a foodborne ill ness is quite low. 
· A serious infection can lead to ‘chronic sequelae’, which is a chronic disease. 
· “Several authors have estimated that chronic sequelae may occur in 2% to 3% of foodborne disease cases and suggest that the long-term consequences to human health and the economy may be more detrimental than the acute disease.”

Pathogens & Pathogenicity (10.3)

Microorganism, Microbes, & Pathogenic Bacteria
	Microbes
	Pathogens

	Most people thing of microbes as disease causing bacteria.
	Microorganisms capable of causing disease.

	But not all microbes are bacteria, and not all bacteria are pathogenic.
	Some pathogens are more pathogenic than others.

	Microorganisms too small to be seen with the naked eye.
· Bacteria
· Protists (e.g. algae)
· Fungi
	Some people are more susceptible than others, high risk groups include;
· The very young
· The very old
· Pregnant women
· Those with compromised immune systems





Foodborne Illnesses
· Foodborne illnesses are transmitted to human beings through food and water and infections are caused by an agent or an agent’s toxic secretions. 
Foodborne Infections
· Foodborne infections are caused by eating foods contaminated with live pathogens. 
· These pathogens can find a hospitable environment for growth in the small intestine and begin to proliferate. Symptoms include; abdominal cramps, fever, vomiting, diarrhea. 
Foodborne Intoxications
· Food intoxications are caused by eating foods containing natural toxins, usually produced by pathogens.
· The pathogens need not be present for intoxication to occur, toxin producing bacteria need only to have, at some point, infused the food with their toxin.   
Enterotoxins: that effect the intestines, the onset of symptoms depends on the length of time it takes for the pathogens to grow and multiply in the small intestine. This could range from 1 day to several weeks, conversely the onset of symptoms is much shorter for food intoxication, usually in the order of a few hours.  
Neurotoxins: that effect the nervous system. 

The most common bacterial pathogens in Canada are;  

	Foodborne Bacterial Pathogens
	Bacterial Toxin Producers
	Foodborne Viral Pathogens
	Other Microorganisms Producing Toxins

	Campylobacter jejuni: contamination can occur from eating undercooked meat or improperly handling poultry.
	Staphylococcus aureus
	Norwalk virus (gastroenteritis)
	Aflatoxin (fungal toxin) 

	Salmonella
	Clostridium botulinum
	
	

	Escherichia coli
	
	
	

	Listeria
	
	
	











	Foodborne Bacterial Pathogens
	Contamination
	Occurrences
	Related Diseases
	Manifestations

	

Campylobacter jejuni &
Salmonella
	From eating undercooked meat or improperly handling poultry. 
	Splashing of contaminated water may lead to the transfer of pathogens to other foods & other kitchen surfaces. 
	Guillain-Barre Syndrome (GBS)
	Causes impairment of neurons leading to neuro-muscular paralysis.

	
	
	
	Reactive Arthritis
	

	
	
	
	Irritable Bowel Syndrome (IBS)
	

	






Escherichia coli
	Intact Piece of Beef; 

The interior portion of any intact piece of beef is relatively free of bacteria, the pathogens are confined to the surface, where oxygen is present.
	Infection occurs from improperly handling raw ground meat and by eating ground meat that is undercooked. 
	MTB: Mechanically Tenderized Beef

Health risk assessment showed a five-fold increase in risk of contracting E. coli from MTB products when compared to intact cuts of beef. 

	
	Minced Meat (ground up Beef);

Pathogens are mixed throughout in the grinding process of meat which increases the surface area of protein-rich tissue and supplies oxygen for microbes to grow and multiply.  
	
	In 2012, 18 cases of E. coli infection were reported. The source of the infection was mechanically tenderized beef (MTB). 

MTB is made by making incisions on the surface of an intact meat to break apart the muscle fibres in an effort to tenderize the meat. 

All MTB must be accompanied with labels indicating the products have been mechanically tenderized.

	Listeria
	Is commonly found in soil and water. It has two adaptations that increase its pathogenicity.  

1) Forms biofilm on surfaces.
2) Can grow and multiply in the refrigerator.
	When listeria bacteria get into a food processing factory, they form biofilms, a sticky, slimy film that adheres strongly to surfaces. 

A small inoculum of this community can find its way into packaged food and proliferate before the food gets to the consumer. 
	Listeria and other microbes can also grow on vegetation thus, buying precut lettuce can increase your risk. 
	Because cutting liberates nutrients previously confined to the inside of plant cells, and these released nutrients become food for pathogens to grow and multiply. 




	Bacterial Toxin Producers
	Contamination
	Occurrences
	Process
	Manifestations

	Staphylococcus aureus: also known as staph, affects < 1 million people per year
	Produces a toxin that can make you sick.

Is a bacterium that is commonly found on the surface of the skin, especially the hands and nose.
	Cooked food is contaminated with bacteria & Staphylococcus aureus, when served by a person with unwashed hands.

Just a single bacterial cell from unwashed hands can transfer to food.  
	Bacteria multiply in unrefrigerated food and produce a toxin. When the food is later reheated, the bacteria is destroyed but not the toxin that the bacteria produced. 
	After 1-6 hours, diarrhea, vomiting, and abdominal cramps manifest.   

	Clostridium botulinum
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Bacteria Uncouples Sexual Reproduction
· Bacteria produce pili, extensions of their membrane that reach over to neighboring cells, where an exchange of generic elements is made. This exchange of genetic information is sex, two cells came together and then two cells slightly different went their own way. 
· Bacteria thriving inside of livestock are constantly exchanging genes even genes for antibiotic resistance, given the indiscriminate use of antibiotics in farms, a foodborne pathogen may be one that exhibits multi-drug resistance. 

















