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Lesson Number – M1.L9
Key Concept – Hazard Analysis and Critical Control Points (HACCP)
Unit – Module 1 – Food Safety
Lesson 9 - Hazard Analysis and Critical Control Points (HACCP)

Precepts
B – Relationships
	B2. Interact and work with other

J – Mental Growth
	J1. Think critically
	J3. Practice sound decision-making
	J4. Is a problem solver

National Standards
FPP.02.02.01.a. Describe contamination hazards (physical, chemical and biological) associated with food products and processing.

FPP.02.02.01.b. Outline procedures to eliminate possible contamination hazards associated with food products and processing.

FPP.02.02.01.c. Analyze the effectiveness of a food products and processing company’s Critical Control Point (CCP) procedures.

FPP.02.02.02.a. Identify the seven principles of HACCP.

FPP.02.02.02.b. Explain the implementation of the seven principles of HACCP.

FPP.02.02.02.c. Implement an HACCP program for a food products and processing facility.

Student Learning Objectives

As a result of this lesson, the student will…
1. Identify product and ingredient hazard analysis
2. Identify physical hazards in food
3. Identify chemical hazards in food
4. Identify biological hazards
5. Identify seven principals of HACCP

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:

Knipe, Lynn, Introduction to HACCP Principles for Meat and Poultry Processors (notes from the conference), December 8-9, 2011 (sections 1, 2, 3 & 5 used)

Additional teaching resources for this lesson:
Introduction to HACCP
http://www.youtube.com/watch?v=50e_Ic2rPK4&feature=related

Tools, Equipment, and Supplies
Packaging labels from different types of meat (i.e. frankfurters, summer sausage, chicken breasts, and ground beef)

Key Terms 

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

Foodborne infection - is caused by a person ingesting a number of pathogenic microorganisms sufficient to cause infection as a result of their multiplication, e.g., salmonellosi.

Foodborne intoxication - is caused by the ingestion of already formed toxins produced by some bacteria when they multiply in food, e.g., staphylococcal enterotoxin. 

Naturally Occurring - proteins associated with allergens. Major allergens, which account for 90% of all food allergic reactions, are milk, eggs, fish, crustacean shellfish, tree nuts, wheat, peanuts, and soybeans

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

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.

Content Outline
1. Identify the importance of HACCP Identify biological hazards
2. Identify chemical hazards in food 
3. Identify physical hazards in food
4. Identify seven principals of HACCP

Interest Approach
· Ask the students to watch Introduction to HACCP so they will have a basic understanding of the seven principles. And then you can discuss what they have previously learned and how it relates to the overall view of HACCP.

Objective 1. Identify the importance of HACCP
· What is HACCP
· HACCP, or the Hazard Analysis Critical Control Point system is a process control system that identifies where hazards might occur in the food production process and puts into place stringent actions to take to prevent the hazards from occurring. By strictly monitoring and controlling each step of the process, there is less chance for hazards to occur.

· Why is HACCP Important?
· HACCP is important because it prioritizes and controls potential hazards in food production. By controlling major food risks, such as microbiological, chemical and physical contaminants, the industry can better assure consumers that its products are as safe as good science and technology allows. By reducing foodborne hazards, public health protection is strengthened.

· Is HACCP New?
· HACCP is not new. It was first used in the 1960s by the Pillsbury Company to produce the safest and highest quality food possible for astronauts in the space program. The National Academy of Sciences, National Advisory Committee for Microbiological Criteria for Foods, and the Codex Alimentarius have endorsed HACCP as the best process control system available today.

Objective 2. Identify biological hazards
· Biological contaminants include bacterial, fungal, viral, and parasitic organisms and/or their toxins.
· 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

· Biological Hazads, which are mainly bacterial, can cause either foodborne infections or intoxications.

· A foodborne infection is caused by a person ingesting a number of pathogenic microorganisms sufficient to cause infection as a result of their multiplication, e.g., salmonellosi.

· A foodborne intoxication is caused by the ingestion of already formed toxins produced by some bacteria when they multiply in food, e.g., staphylococcal enterotoxin.

· When assesing bacterial hazards to human health in meat and poultry products, nine pathogenic bacteria must be considered:
1. Bacillus cereus
2. Campylocter jejuni
3. Clostridium botulinum
4. Clostridium perfringens
5. Escherichia coli O157:H7
6. Listerua monocytogens
7.  Salmonella spp
8.  Staphylococcus aureus
9. Yersinia entercolitica

· M1.L9.T1  shows the Characteristics of Growth for Nine Patogens Associated with Meat and Poultry Products

· Zoonotic agents – are biological hazards that cause disease in animals and can be transmitted and cause disease in humans.
· Trichinella spiralis is a nematode parasite whose larval from encysts primarily in the striated muscle of pigs, horses, rats, bears, and other mammals. Infection in humans results in “flu-like symptoms” (diarrhea, fever, stiffness, muscle pain, respiratory distress, etc.). And heavy infection may lead to death.

· Taenia saginata is a human tapeworm whose larval form (Cysticercus bovis) encysts in the tissue of cattle. 

· Taenia solium is a human tapeworm whose larval form (cystricerus cellulosae) encyst in the tissues of pigs, dogs, and humans. Cysts in humans are most common in the subcutaneous tissues, eye and the brain.

· Toxoplasma gondii is a protozoan parasite that encyst in the tissues of a variety of mammalian hosts including pigs. Human infection may result in “flu-like” symptoms in adults, late term abortions in pregnant women or serious congenital infection in children

Objective 3. Identify chemical hazards in food
· While biological hazards are of great concern because contaminated foods can cause widespread illness outbreaks, chemical hazards may also cause foodborne illness, although generally affecting fewer people.

· Chemical hazards can originate from five sources:
1.  Agriculture chemicals: pesticides, herbicides, animal drugs, fertilizers, etc. 

2. Production Plant chemicals: cleaners, sanitizers, oils, lubricants, paints, pesticides, etc. 

3. Naturally-occurring toxicants: products of plant, animal, or microbial metabolisms such as aflatoxins, etc. 

4. Food chemicals: preservatives, acids, food additives, sulfating agents, processing aids, etc.

5. Environmental contaminants: lead, cadmium mercury, arsenic, PCBs

M1.L9.T2 shows Types of Chemical Hazards

· Naturally Occurring - proteins associated with allergens. Major allergens, which account for 90% of all food allergic reactions, are milk, eggs, fish, crustacean shellfish, tree nuts, wheat, peanuts, and soybeans. 
· Added – pesticides, fertilizers, antibiotics, plant chemicals (cleaners, lubricants, sanitizers, adhesives, inks), and food additives (when they exceed legal levels)

Objective 4. Identify physical hazards in food
· Physical hazards include a variety of materials referred to as extraneous materials or foreign particles or objects.

· A physical hazard can be defined as any physical material not normally found in a food that can cause illness or injury to a person consuming the product.

· Physical hazards in finished products can arise from several sources, such as contaminated raw materials, poorly designed or maintained facilities and equipment, faulty procedures during processing, and improper employee training and practices.

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

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

M1.L9.T3 show Types of Physical Hazards

Ask the students to complete the customer complaint letter (M1.L9.H1 & M1.L9.H2). To summarize physical, chemical, and biological hazards.

Objective 5. Identify seven principals of HACCP
1. Conduct a hazard analysis to identify potential hazards that could occur in the food production process.

2. Identify the critical control points (CCPs) -- those points in the process where the potential hazards could occur and can be prevented and/or controlled.

3. Establish critical limits for preventive measures associated with each CCP. A critical limit is a criterion that must be met for each CCP. Where appropriate, critical limits may reflect relevant FSIS regulations and FDA tolerances.

4. Establish CCP monitoring requirements to ensure each CCP stays within its limit. Monitoring may require materials or devices to measure or otherwise evaluate the process at CCPs.

5. Establish corrective actions if monitoring determines a CCP is not within the established limits. In case a problem occurs, corrective actions must be in place to ensure no public health hazard occurs.

6. Establish effective recordkeeping procedures that document the HACCP system is working properly. Records should document CCP monitoring, verification activities and deviation records.

7. Establish procedures for verifying that the HACCP system is working properly. Verification procedures may include reviewing the HACCP plan, CCP records, critical limits as well as conducting microbial sampling. Both plant personnel and FSIS inspectors will conduct verification activities.
E-Moment:
Using the Picasso Moment ask the students to draw their own representations of chemical and physical hazards that may be found in food.

Review/Summary
Divide the students into groups of four to create HACCP Teams. Each team will be given a product and will need to identify and create a HACCP plan. Each group will need to create a HACCP Plan with the following: cover page, product and ingredients, product description, and process flow diagram. This activity will take the knowledge from the previous lessons and allow students to apply their newly acquired knowledge. M1.L9.R1- M1.L9.R5 shows examples of each of the steps. 

Application

Extended classroom activity
Arrange for the students to meet with the cafeteria staff to create a HACCP Plan for the school cafeteria. Ask the students to work with the supervisor to develop a plan that addresses concerns and ask the student to identify possible solutions for the problem. 

FFA activity
Ask the students to participate in the Food Science CDE because the one of the components is the customer complain letter which is practiced in this lesson. There is also many components from previous lessons that are relevant to the Food Science CDE.

SAE activity
Ask the student to shadow a supervisor at a meat processing plant in the area. Ask the student to create a display of the knowledge they gained from this experience to share with the class. 


M1.L9.T1

Characteristics of Growth for Nine Patogens Associated with Meat and Poultry Products

	Pathogens
	Temperature of Growth
	pH
	Minimum Aw

	1. Bacillus cereus
	10 – 48 °C
	4.9 - 9.3
	0.95

	2. Campylocter jejuni
	30 – 47 °C
	6.5 – 7.5
	

	3. Clostridium botulinum( 
	3.3 – 46 °C
	> 4.6
	0.94

	4. Clostridium perfringens
	15 – 50 °C
	5.5 – 8.0
	0.95

	5. Escherichia coli O157:H7
	10 – 42 °C
	4.5 – 9.0
	

	6. Listerua monocytogens
	2.5 – 44 °C
	5.2 – 9.6
	

	7. Salmonella spp
	5 – 46 °C
	
	4-9 0.94

	8. Staphylococcus aureus
	6.5 – 46 °C
	5.2 - 9
	0.86

	9. Yersinia entercolitica
	2 – 45 °C
	4.6 – 9.6
	




M1.L9.T2
	Location
	Hazard

	Raw Material
	Pesticides, antibiotics, hormones, toxins, fertilizers, fungicides, heavy metals, PCB

Color additives, inks, indirect additives, and packaging materials

	Processing
	Direct food additives – preservatives (nitrite), flavor enhancers, color additives

Indirect food additives -  boiler water additives, peeling aids, defoaming agents

	Building and Equipment Maintenance
	Lubricants, paints, coatings

	Sanitation
	Pesticides, cleaners, sanitizers

	Storage and Shipping
	All types of chemicals, cross contamination








M1.L9.T3 Types of Physical Hazards
	Hazard
	Source or cause

	Glass
	Bottles, jars, light fixtures, utensils, gauge covers, thermometers

	Metal
	Nuts, bolts, screws, steel wool, wire, meat hooks

	Stones
	Raw materials

	Plastics
	Packaging materials, raw materials

	Bone
	Raw material, improper plant processing

	Bullet/BB Shot/ Needles
	Animals shot in field, hypodermic needles used for infections

	Jewelry
	Pens/pencils, buttons, careless employee practices






M1.L9.H1

October 3, 2005



Quality Assurance Manager
Moe and Larry Ice Cream Company
600 Brutus Avenue
Horseshoe, OH 94837

To Whom It May Concern:

I just wanted to let you know that I was eating your Chunky Chocolate Frog ice cream the other day, and I must say it was the worst ice cream I have ever had. I used to like that flavor, but it’s like you cheapened it up like a bad date. It is definitely not the premium product I used to buy.
First off I noticed that the nutrition label was different from the last time I bought it. There was less fat. Granted, people are looking for lower fat products, but if I wanted to eat low fat I wouldn’t buy ice cream! Then, once I opened it up and started to scoop out the ice cream, I noticed that there were less chocolate frogs, (I don’t even think they are chocolate anymore, not that I could find one to eat) and the fudge swirl was almost non-existent.
When I ate the product I was even more disappointed, the ice cream texture was horrible. Ice cream should be creamy and smooth, this was like I had an ice cream cone at the beach and it fell off in the sand and I was eating it anyway. It was very gritty. I tried to spit it out and see if there was actual sand in there, but that was just a messy endeavor. I got it all over everything trying to find one of the stupid grains and hold on to it... Anyway, I finally got one of the little grains in my hand, but it wasn’t sand, it was more like sugar.
I don’t know what you have done to your product, or even if the two problems are related, but I am very disappointed in the product. When I pay $4.50 for a pint of ice cream I want to enjoy every last bit of the ice cream. I let my dog eat this one. It was the most expensive dog treat I ever bought. When you change back to the food I have grown to love let me know. Until then, I will no longer be a customer of yours!

Sincerely disappointed,



Mary Potter
EX MOE & LARRY ICE CREAM LOVER!
25 Burrow Lane
Hogwart, MA 56901

2006 Ohio FFA Food Science and Technology Customer Complaint Letter


M1.L9.H2 (2006 Ohio FFA Food Science and Technology Customer Complaint Letter)

Student Name ____________________

CUSTOMER COMPLAINT LETTER
Directions:
You will be given a consumer complaint letter similar to those received by a food processing company. Assume you are responsible for food safety and food quality at the company. You have 15 minutes to study the letter and answer the questions below. Use your time wisely.

Questions 1 through 3 relate to the identification of the problem and count for 20
points. Questions 4 and 5 relate to the solution of the problem and count for 30 points.


Question 1 (10 pts.)
Check only one. Does the complaint indicate:
A Food Safety problem				____________
A Food Quality problem			____________

Briefly explain why you chose your answer:
____________________________________________________________
____________________________________________________________

Question 2 (5 pts.)
Check only one. Is the problem primarily:
Biological			____________
Chemical 			____________
Physical			____________

Briefly explain why you chose your answer:
___________________________________________________________
___________________________________________________________
Question 3 (5 pts.)
What is a possible cause of the problem described in the letter?
___________________________________________________________
___________________________________________________________
Question 4 (5 pts.)
Briefly describe your plan of action to find a solution to the problem.
___________________________________________________________
___________________________________________________________

Question 5 (25 pts.)
Write a brief letter reply to the customer, explaining the one or more steps you
plan to take to follow-up on the complaint. Your primary focus should be to restore the
customer’s trust in your company and the quality of your products.

Dear M___ ________________:
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Sincerely,

_______________________
(Your name)
Quality Assurance Manager

M1.L9.R1

HACCP Plan
For:
(Establishment Name)
(Establishment Number)
(Address)
(Phone/Fax Number)
(Date)





HACCP Team (Example)

Coordinator: ___________________________ Signature___________________________

Team Members: ________________________ Signature___________________________

      ________________________ Signature___________________________

      ________________________ Signature___________________________



M1.L9.R2 (Worksheet)
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M1.L9.R2 (Examples)
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M1.L9.R2 (Examples)

Product Description


Product: Fully Cooked, Not Shelf Stable

Common Name: Frankfurters

Use: Heat & Eat, Ready – to – eat

Package Type: Vacuum Packaged

Shelf Life Length: 60 days fresh (<40°F), 120 days frozen (<0°F)

Where It Will Be Sold: Retail and Wholesale

Labeling Instructions: Keep Refrigerated or Frozen, Fully Cooked

Special Distribution Control: Keep Refrigerated, (<40°F) or Frozen



Product Description


Product: Fully Cooked, Not Shelf Stable

Common Name: Summer Sausage

Use: Ready – to – eat

Package Type: Vacuum Packaged

Shelf Life Length: 6 months, <0°F

Where It Will Be Sold: Retail and Wholesale

Labeling Instructions: Keep Refrigerated or Frozen

Special Distribution Control: Keep Refrigerated, (<40°F) or Frozen


M1.L9.R2 (Examples)

Product Description


Product: Pork Slaughter

Common Name: Pork Carcasses

Use: Processing

Package Type: None

Shelf Life Length: 7days, <40°F

Where It Will Be Sold: Retail, Wholesale, and In-House Use

Labeling Instructions: None

Special Distribution Control: Keep Refrigerated (<40°F) 



Product Description


Product: Raw Ground Beef

Common Name: Ground Beef Patties

Use: Fully Cooked By End-User

Package Type: Paper Overwrap

Shelf Life Length: Frozen (6 months), Refrigerated (2 – 3 days)

Where It Will Be Sold: Retail and Food Service

Labeling Instructions: Keep Refrigerated or Frozen, Safe Handling Label

Special Distribution Control: Keep Refrigerated, (<40°F) or Frozen



M1.L9.R3 (Worksheet)
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M1.L9.R3 (Example)
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M1.L9.R4 (Worksheet)
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M1.L9.R4 (Examples)
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M1.L9.R4 (Examples)

Cooked Sausage Flow Chart Example
Store Packaged Product
Rework Product
Package Product
Grind Meat
Formulate & Weigh Meat
Stuff Products
Cook & Smoke Product
Chill Product
Chop/Mix Product
Emulsify
Store Frozen Meat
Store Fresh Meat
Receive Packing Material
Receive Casings
Receive Meat

M1.L9.R4 (Examples)

Summer Sausage Flow Chart Example
Chill Product
Store Packaged Product
Package Product
Grind Meat
Formulate & Weigh Meat
Stuff Product
Ferment Product
Cook & Smoke Product
Mix Product
Final Grind Sausage
Store Frozen Meat
Store Fresh Meat
Receive Spices/ Casings/Packing Material
Receive Starter Culture
Receive Meat

M1.L9.R4 (Examples)

Pork Slaughter Flow Chart Example
Receive & Hold Hogs
Stun
Scald
Hoist/ Stick
Singe
Insert Gambrel & Hang
Scrape/ De-hair
Remove Head
Split Breast Bone
Wash
Drop Bung
Split Aitch Bone
Offal Handling
Eviscerate
Rinse
Chill
Split Carcass
Final Trim & Rinse
Chill
Pack

M1.L9.R4 (Examples)

M1.L9.R5 (Worksheet)Ground Beef Flow Chart Example
Formulate & Weigh Meat 
Thaw Frozen Meat
Store in Freezer
Rework Product
Grind Meat
Package Product
Store Frozen Meat
Store Fresh Meat
Receive Meat
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M1.L9.R5 (Example)
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