Module 1 / Lesson 2 – Food Safety and Defense Issues

Lesson Number – M1.L2
Key Concept – Food Safety vs. Food Defense
Unit – Module 1 – Food Safety
Lesson 2 – Food Safety and Defense Issues

Precepts
E - Awareness
E1.Address issues important to the community

F – Continuous Improvement
F5.	Acquire new knowledge

G – Physical Growth
G1.	Practice healthy eating habits.

J – Mental Growth
	J1. Think critically

National Standards
FPP.01.01.01.a. Discuss the history and describe and explain the components (e.g., processing, distribution, byproducts) of the food products and processing industry.

FPP.01.01.01.b. Evaluate changes and trends in the food products and processing industry. 

FPP.01.01.01.c. Predict trends and implications in the food products and processing industry

FPP.01.01.02.a. Identify and explain environmental and safety concerns about the food supply. 

FPP.01.01.02.b. Discuss the issues of safety and environmental concerns about foods and food processing (e.g., Genetically Modified Organisms, microorganisms, contamination, irradiation).

FPP.01.01.02.c. Determine appropriate industry response to consumer concerns to assure a safe and wholesome food supply.

Student Learning Objectives

As a result of this lesson, the student will . . .
1. Contrast the differences in food safety and food defense issues
2. Explain intentional and unintentional threats to our food system 
3. Explain the three types of contamination hazards in foods

Time: Instruction time for this lesson: 2-3 days (50 minutes). (Time is estimated and may vary depending on teaching style) 
Resources used in lesson development:

Brewer, M. S. Food storage, food spoilage, and foodborne illness. (1991). 

FDA Center for Food Safety and Applied Nutrition. Food Safety A to Z Reference Guide

Food Safety and Inspection Service. Food Safety and Antimicrobial Residues in Food Animals. 1999. https://www.gao.gov/assets/rced-99-74.pdf

Ohio FFA Food Science and Technology Career Development Event Rules. Revised 8/1/2011. 
https://ohioffa.org/cde/rules-registration/

Outbreaks of Methomyl Poisoning Caused by the Intentional Contamination of Salsa at the
Mi Ranchito Restaurant in Lenexa, KS -- August 2009
https://www.ice.gov/news/releases/disgruntled-former-restaurant-worker-pleads-guilty-poisoning-salsa#:~:text=On%20two%20occasions%2C%20De%20La,chest%20discomfort%20after%20consuming%20salsa.


Seperich, G. J. Food Science and Safety. 1998. Intestate Publishers, Inc. Danville, IL

United States Department of Agriculture, Food Safety and Inspection Service. Food Safety vs. Food Defense: Differences and Similarities. 2008 http://www.maktabatmepi.org/sites/default/files/resources/english/Maczka%20-%20MEPI%20Egypt-%20Food%20safety%20vs%20food%20defense%20012208.pdf

Washington Military Department Emergency Management Division. Radiological Definition. 2012. http://www.emd.wa.gov/hazards/haz_radiological.shtml

Weight Watchers. Food Facts: How to Read the Nutrition Fact Label. 2012 http://www.weightwatchers.com/util/art/index_art.aspx?tabnum=1&art_id=31121&sc=3017

Additional teaching resources for this lesson:

You Tube clip on food safety and food defense
http://www.youtube.com/watch?feature=endscreen&NR=1&v=hPeRYJoWzZE

Tools, Equipment, and Supplies
· PPE- Gloves, Apron, Safety Glasses
· Poster board or paper
· Scissors
· Glue stick or tape
· Printer
· Computer with internet access
· Colored pencils or markers
· Plastic spoons or forks
· Fresh ground meat
· Cooked ground meat
· Fresh fruit (ripe banana, berries)
· Petri dishes-6 or plastic Ziploc bags
· Tape
· Refrigerator

Key Terms:

Biological Hazard – a microbe, such as a bacterium, viruses, parasites, protozoa, and fungi that can result in illness or death of consumers

Chemical Hazard - a chemical that is not allowed in food such as pesticide residue and cleaning solution that can cause illness or death

Food Defense – the protection of food products from intentional contamination by biological, chemical, physical, or radiological agents that are not reasonably likely to occur in the food supply

Food label – information on food package that includes the: product name, manufacturer’s name and address, amount of product in the package and product ingredients

Food Safety – a system to ensure that illness or harm will not result from eating food. Everyone along the farm-to-table continuum – farm (production), processing, transportation, retail, and table(home) – plays a role in keeping our nation’s food safe.

Food Security - is the reliable availability of a sufficient quantity and quality of nutritious food for a population

Intentional Contamination – is when harmful substances are purposefully used to contaminate food to scare, injure, or kill people.

Physical Hazard - material that is neither biological nor chemical, such as extraneous matter or a foreign object, that might get into food product that would cause physical injury to the consumers.

Radiological Hazard - the uncontrolled release of radioactive material that can harm people or damage the environment (some foods may be irradiated during processing, which should not result in harmful levels of radiation in the food.)

Unintentional Contamination - is accidental, which means that there was nothing purposely added by anyone to taint the food product

Content Outline
1. Contrast the differences in Food Safety and Food Defense issues

2. Identify the difference between pathogens, spoilage, and good bacteria.

3. Explain the three types of contamination hazards in foods
a. Biological
b. Chemical
c. Physical Hazards

4. Explain the Unintentional and Intentional threats to our food system
a. Unintentional threats and examples
b. Intentional threats and examples 

Interest Approach	
Ask the students to watch the YouTube video clip until 2:03 minutes. http://www.youtube.com/watch?feature=endscreen&NR=1&v=hPeRYJoWzZE
This video explains the major difference between food safety and food defense. The video also explains one way to deter potential hazards from entering the food system. The FIRST Program helps employees remember ways to check for contamination. (The video continues to discuss the program but it very repetitive after the 2:03 minute mark.)

Objective 1. Contrast the differences in food safety and food defense issues (Activity 1)

· Define Food Safety. Explain to the students that Food Safety is free of contamination of actual product.
· Food safety looks closely at the accidental contamination of food.

· Let us say that from the time that an apple is picked until it arrives at the store, the apple is mishandled and is inedible. The apple was not purposely mishandled so we would be discussing food safety

· Define Food Defense. Explain to the students that Food Defense is the protection of all the food products. 
· Food defense looks at the intentional contamination or sabotage of food.

· Food Defense plans are divided into four areas to protect food; outside security, inside security, personnel security, and incident response. Each area presents unique conditions or circumstances that present food defense problems. Plans are made to help food processors prevent contamination of their food products. 

· Looking back at the apple example, let us say that the transportation operator was trying to contaminate the product so he dumps a chemical cleaner over all the apples in his truck. This was an intentional contamination trying to make many people very sick. This would be an issue of food defense. 

Objective 2. Identify the difference between pathogens, spoilage, and good bacteria. (Activity 2)
· Pathogens cause death and illness
· Spoilage organisms cause color, aroma and flavor changes
· Spoilage detracts from food quality
· Pathogens are not as competitive as bacteria
· Good bacteria are used in foods to help fermentation and age (e.g. cheese) the food to produce a different flavor
· In order for pathogens to grow they need favorable conditions. Pathogens need some type of food(energy source) to grow. They also need sufficient time to grow and/ or produce toxins (i.e., need time, temperature, food and water). Meat is a perfect food host for many toxic pathogens.

Objective 3. Explain the three types of contamination hazards in foods

· Biological hazards are normally very small and cannot be seen by the naked eye. Most of the time you need a microscope to see them. Sometimes Biological hazards are known as microbiological hazards because they are so small. Biological hazards - disease-causing microorganisms or toxins that are found in some plants and animals. Includes bacteria, viruses, parasites, protozoa, and fungi.

· Spoilage Bacteria – Bacteria that cause changes to the taste, texture, and/or odor of a food. They will not likely pose a risk of making someone sick.

· Pathogenic Bacteria – Bacteria that lead to food-borne illnesses. A few of the common bacteria in this class are: E. coli, Listeria, Salmonella, Clostridium botulinum, and Staphylococcus aureus.


· Chemical hazard-a chemical that is not allowed in food such as pesticide residue and cleaning solution that can cause illness

· There are two types of chemical hazards. The first is chemicals commonly found in nature that can be very toxic. These naturally occurring toxins are associated with specific types of foods, so the manufacturer has to be aware of the materials used in producing a food product. These toxins are not always present; however, one critical control point would be to test the presence of toxin before accepting the product.

· Naturally Occurring – Proteins associated with Allergens. Major allergens, which account for 90% of all food allergic reactions, are milk, egg, fish, crustacean shellfish, tree nuts, wheat, peanuts, and soybeans. Aflotoxins are found in nuts and grains.

· The secondary category is chemical acquired during growing, harvesting, and processing stages. Included are pesticides, insecticides, fungicides, fertilizers, antibiotics, and growth hormones. Chemicals that are potentially harmful to us when ingested are referred to as deleterious chemicals. 

· Added – Pesticides, fertilizers, antibiotics, plant chemicals (cleaners, lubricants, sanitizers, adhesives, inks), and food additives (when they exceed legal levels)

· A partial list of Deleterious Chemicals can be found on table M1.L2.T1 at the end of the lesson

· Physical hazard-material that is neither biological nor chemical, such as extraneous matter or a foreign object, that might get into food product

· Items that become part of the food from the natural environment or contaminated during processing/packaging. Common types of physical contaminants include metal, glass, plastic, wood, jewelry, insect parts, dirt, stones, hair, seeds, etc.

· A physical contaminant is a food safety hazard when is has the potential to cause injury to a consumer. Examples include choking, cut mouth, broken tooth.

· A list of potential physical hazards and common sources can be found on table M1.L2.T2 at the end of the lesson.

· Radiological hazard- the uncontrolled release of radioactive material that can harm people or damage the environment (some foods may be irradiated during processing, which should not result in harmful levels of radiation in the food.)

· Examples of each type of contaminants can be found in table M1.L2.T3

Objective 4. Explain the intentional and unintentional contamination of our food system 

· Unintentional Contamination is accidental, which means that there was nothing purposely added by anyone to taint the food product
· 2011
· Listeria in cantaloupe
· The 2011 Listeria outbreak resulted in 146 people infected and 30 deaths caused by any of the four outbreak-associated strains of  Listeria monocytogenes were reported to CDC from 28 states was linked to Colorado’s Jensen Farm.

· FDA identified the following factors as those that most likely contributed to the introduction, spread, and growth of Listeria monocytogenes in the cantaloupes:

· Introduction: There could have been low level sporadic Listeria monocytogenes in the field where the cantaloupe were grown, which could have been introduced into the packing facility .A truck used to haul culled cantaloupe to a cattle operation was parked adjacent to the packing facility and could have introduced contamination into the facility

· Spread: The packing facility’s design allowed water to pool on the floor near equipment and employee walkways. The packing facility floor was constructed in a manner that made it difficult to clean. The packing equipment was not easily cleaned and sanitized; washing and drying equipment used for cantaloupe packing was previously used for postharvest handling of another raw agricultural commodity

· Growth: There was no pre-cooling step to remove field heat from the cantaloupes before cold storage. As the cantaloupes cooled there may have been condensation that promoted the growth of Listeria monocytogenes

· FDA’s findings regarding this particular outbreak highlight the importance for firms to employ good agricultural and management practices in their packing facilities as well as in growing fields. FDA recommends that firms employ good agricultural and management practices recommended for the growing, harvesting, washing, sorting, packing, storage and transporting of fruits and vegetables sold to consumers in an unprocessed or minimally processed raw form. FDA has issued a warning letter to Jensen Farms based on environmental and cantaloupe samples collected during the inspection. FDA’s investigation at Jensen Farms is still considered an open investigation.

· Salmonella in ground turkey
· Cargill recalls 36 million pounds of fresh and frozen ground turkey products after one person dies and more than 10 are sickened by a strain known as Salmonella Heidelberg. 

· Europe E. coli outbreak from sprouts
· A massive outbreak of bacterial infections sickens thousands of people in Europe after consumers eat sprouts from an organic farm in northern Germany

· 2010
· Salmonella in eggs
· More than half a billion eggs are recalled after an Iowa egg producer is linked to an outbreak of salmonella poisoning that sickened more than 1,000 people

· 2008
· Salmonella in peppers 
· Salmonella sickens about 1,440 people in 43 states. The outbreak is blamed on Mexican jalapeno and Serrano peppers and traced to a produce distribution center in Texas

· 2007
· Frozen beef patty recall
· E. coli contamination sickens dozens of people and sparks the recall of 21.7 million pounds of beef, driving New Jersey based Topps Meat Co. into bankruptcy.

· Salmonella in peanut butter
· A salmonella outbreak that sickened 425 people is linked to the Peter Pan and Great Value brands of peanut butter made at ConAgra Foods Inc. plant in Syvester, Ga. 

· Intentional Contamination is when harmful substances are purposely used to contaminate food to scare, injure, or kill people.

· 2009
· Methomyl Poisoning of Salsa at the Mi Ranchitio Restaurant in Lenexa, KS August 2009

· On August 11, 2009, Johnson County Environmental Department (JCED) notified the Bureau of Epidemiology and Public Health Informatics at the Kansas Department of Health and Environment (KDHE) of a possible foodborne illness outbreak associated with Mi Ranchito Restaurant, Lenexa, KS. Five patrons developed a rapid, acute onset of vomiting, dizziness, nausea, and diaphoresis while still at the restaurant. 

· On August 30th, JCED notified KDHE of a second incident at Mi Ranchito Restaurant in which 28 patrons once again developed a rapid, acute onset of vomiting, diaphoresis, nausea, and dizziness. 

· KDA initiated an emergency suspension order and closed the restaurant pending the outcome of this investigation. 

· Methomyl is an chemical agent that is only registered for use on field, vegetable, and orchard crops, turf grass, livestock quarters, commercial premises, and refuse containers. Methomyl is not licensed for use indoors on any food contact surface, and no methomyl-containing product was found on the restaurant premises.

· On November 5, 2009, the U.S. Attorney for the District of Kansas issued a press release stating that two former employees had been charged with mixing methomyl into salsa that was served to patrons on August 11th and August 30th. On February 23, 2010, the US Attorney for the District of Kansas issued a second press release stating that one of the former employees indicted had pled guilty to a charge of conspiracy to tamper with a consumer product; on February 9, 2011 the U.S. Attorney announced she was sentenced to 87 months and ordered to pay more than $478,000 in restitution. On March 23, 2011 the US Attorney for the District of Kansas issued a press release that the second former employee had pled guilty to a charge of conspiracy to tamper with a consumer product. Sentencing is set for June 28, 2011. This former employee faces a maximum penalty of 10 years in federal prison and a fine of up to $250,000.

· Food Safety: May involve many illnesses but usually few deaths.

· Food Defense: Has potential to result in many deaths.
Radiological Plutonium-238, cesium-137
Review/Summary
Using the $10,000 Pyramid Moment ask students review the key terms. Students can also make cards for  intentional and unintentional contaminants. This will show what the students have learned through the lesson. Have students write questions they want answered about food safety and food defense. This lesson can be tailored to answer questions that the students might have.

Application

Extended classroom activity
Ask the students to look for recent articles in the newspaper or online to see if there has been an recent food safety or food defense issues in their local area, state, or in the country. Once the students have found an article ask them to summarize it to their classmates. 

FFA activity
Prepare a 5 minute speech about food science and food defense. Have the students give their speech to another class or at a FFA meeting or external audience in the area. 

SAE activity
Research and recent examples of intentional and unintentional contamination of the US food supply


M1.L2.T1

Partial List of Deleterious Chemicals

	Deleterious Chemical
	Natural or Synthetic
	Source(s)

	Mycotoxin
	Natural
	Fungal contamination

	Mushroom toxins
	Natural
	Wild mushrooms

	Shellfish toxins
	Natural
	Diseased shellfish

	Pyrrolizidine alkaloids
	Natural
	Particular plants

	Phytohemagglutinin
	Natural
	Particular plants

	Polychorinated biphenyls
	Natural
	Particular plants

	Agricultural chemicals
	Synthetic
	Pesticides, insecticides, fungicides, fertilizers, and growth hormones

	Prohibited substances
	Synthetic
	

	Toxic elements
	Natural/ Synthetic
	Lead, zinc, arsenic, mercury, cyanide

	Food additives, above limits
	Synthetic
	

	Color additives, above limits
	Synthetic
	

	Chemicals intentionally added
	Synthetic
	Sabotage





M1.L2.T2

Potential Physical Hazards and Common Sources

	Physical Hazard
	Source(s)

	Bone
	Improper plant processing, raw material

	Filth
	Building, vermin intrusion

	Glass
	Light fixtures, gauge covers, bottles/jars

	Insulation
	Building materials

	Insects
	Post-process entry

	Metal
	Machinery, wire, employee personal effects

	Plastic
	Plant packaging material, pallets, containers

	Stones
	Fields, parking lots, buildings

	Wood
	Pallets, boxes, building materials





M1.L2.T3

Examples of each type of contaminants

	Contaminant Type
	Unintentional
	Intentional

	Biological
	Escherichia coli E.coli,
Salmonella, Listeria
montcytongenes

	Heat Resistant: Bacillus
anthracis (Anthrax),
Clostridium botulinum, 
Staph toxin
Heat Sensitive: Yersina pestis
(Plague), Vibrio cholerae
(Cholera)

	Chemical
	Pesticide residues, antibiotics, hormones, growth regulators, cleaning supplies
	Heat Resistant: Arsenic, Rat
Poison
Heat Sensitive: Ricin

	Physical Hazards
	Metal, hair, bone, rodent
droppings, sneezing, coughing using drinking fountains, and
mercury
	Nails and metal shavings

	Radiological
	
	Plutonium-238, cesium-137



United States Department of Agriculture, Food Safety and Inspection Service. Food Safety vs. Food Defense: Differences and Similarities.






















Introduction to Food Science
[bookmark: L2A1]Lesson 2, Activity 1

Key Term(s):

· Food Defense: the protection of food products from intentional contamination by biological, chemical, physical, or radiological agents that are not reasonably likely to occur in the food supply.

· Food Safety – a system to ensure that illness or harm will not result from eating food. Everyone along the farm-to-table continuum – farm (production), processing, transportation, retail, and table(home) – plays a role in keeping our nation’s food safe.

Concept(s):  (What we are going to learn?)

· Food Safety and Food defense play different but important parts to keeping the worlds food supply safe.

Objective(s):  (What we are going to do to learn?)

· Explain intentional and unintentional threats to our food system

Purpose:  (Why do we need to know this?)

Why is food safety important?  Would you eat at a restaurant that you knew had poor food safety, handling, and defense procedures?  Food safety and food defense are vital aspects of keeping the worlds food supply safe and edible.  Food safety specifically deals with keeping illness or harm from occurring as the result of eating food.  Food defense is focuses on keeping harmful products from being intentionally introduced into the food supply.  

Materials:  (What things do we need?)

Per Student:
· Notebook
· Computer with internet access
· Colored pencils or markers

Per group of 4 students:
· Poster board or paper
· Scissors
· Glue stick or tape
· Printer
Procedure:  (What are the steps involved?)

Part one:  Research

1. As a group of 4, determine what part of food defense each member will research. (outside security, inside security, personnel security, incident response).
2. Research your area of food defense.  Determine how best to represent the information and construct ¼ of your group’s poster on food defense.  You may use pictures, phrases, statistics, etc.
3. Once all members have finished their ¼ of the poster board, label it Food Defense.
4. On the other side construct a poster together with your group to explain Food Safety and label it appropriately.
5. Be prepared to present your poster.  Your teacher may also wish for you to display your poster for a gallery walk.

Conclusion:  (What did we learn and what does it mean?)

1. What is the difference between food safety and food defense?






2. Why is food defense important?





3. Describe a food safety issue.  (What would it look like or how would it happen)






4. Describe a food defense issue.  (What would it look like or how would it happen)







Introduction to Food Science
[bookmark: L2A2]Lesson 2, Activity 2

Key Term(s):

· Pathogen: Any disease-producing agent, especially a virus, bacterium, or other microorganism.

Concept(s):  (What we are going to learn?)

· Introducing contaminants into foods, by failing to store foods at the appropriate temperature, or by failing to process foods properly typically causes Foodborne illness.

Objective(s):  (What we are going to do to learn?)

· Identify the difference between pathogens, spoilage, and good bacteria

Purpose:  (Why do we need to know this?)

Most food does not last forever.  Have you ever opened a container of food and been taken back by the awful odor or taken a look into a container of leftovers just to see that what you wanted to eat no longer looks like something you should eat?

What impacts food storage and safety?  Does the type of food, or conditions have an impact on food preservations?  What do pathogens, spoilage, and bacteria have in common and what do they have to do with food safety?

Materials:  (What things do we need?)

	Per Student:
	Per team of 3 students:

	· Notebook
· PPE- Gloves, Apron, Safety Glasses
Per Class:
· Refrigerator
	Food Samples-
· Plastic spoons or forks
· Fresh ground meat
· Cooked ground meat
· Fresh fruit (ripe banana, berries)
Other supplies:
· Petri dishes-6 or plastic Ziploc bags
· Tape






Procedure:  (What are the steps involved?)

Part one:  Safety note; once food is placed in a petri dish or Ziploc bag and sealed do not reopen for observation.  Your instructor will provide instructions on disposal upon completion.

Day one:

1. Obtain one spoonful of each food sample and place in a petri dish or Ziploc bag and label.
2. Make initial observations on the observation chart.
3. Place samples in the refrigerator or area designated by your instructor.
4. Repeat steps 1-3 for room temperature samples.
Day two:
1. Collect samples and observe any changes.  Write observations in chart under day 2
2. Return samples.
Collect observations every day for one week.  Record observations in the observation chart daily.
Final Day:
1. Collect all samples
2. Make final observations and record
3. Do not open petri dishes or Ziploc bags.  Dispose of all items as instructed by the instructor.
4. Share your results with at least one other group to compare.
5. Answer conclusion questions
Conclusion:  (What did we learn and what does it mean?)

1. What differences were observed in the samples?







2. Why do you thing the differences were observed?






3. What factors do you think led to the differences observed between the different samples?







4. What can you do as a consumer to help limit exposure to food borne illnesses?






























	Day
	Sample
	Storage type
	Observation

	2
	Fruit
	Refrigeration
	Fruit looks fresh, no changed

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




