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Unit C- Food Microbiology and Safety


UNIT C
Food Microbiology and Safety
	C
	FOOD MICROBIOLOGY AND FOOD SAFETY
	20%
	
	
	

	FT05.00
	Understand how microorganisms affect food quality and safety.
	13%
	B2
	E,CS,H,M,SC
	

	FT05.01
	Understand microorganisms associated with food quality and safety.
	9%
	B2
	E,CS,H,M,SC
	Core

	FT05.02
	Understand fermentation and its influence on food quality and safety.
	4%
	B2
	E,CS,H,M,SC
	Core

	
	
	
	
	
	

	FT06.00
	Understand non-microbial food hazards and allergen labeling
	7%
	B2
	E,CS,H,M,SC
	

	FT06.01
	Understand non-microbial food hazards and allergen labeling.
	3%
	B2
	E,CS,H,M,SC
	Core

	FT06.02
	Understand ways to control common food hazards. 
	4%
	B2
	E,CS,H,M,SC
	Core


UNIT C:  Food Microbiology and Safety 

Unit C is an overview of the food microbiology as it applies to Food Technology.  Students will examine the categories of microorganisms found in foods, the role of fermentation in a wide array of food products, how food becomes contaminated, how to control microbial growth, and the role of the government in monitoring and protecting the food supply.

A basic issue of safety is the disposal of any hazardous waste you might create through completion of the unit activities.  Check with the biology teachers at your school on the procedures you must follow if you grow bacterial samples on agar plates. (NOTE:  If you cannot do this safely, then this should not be an activity that you complete in your classroom.)  A second safety issue is to instruct students about how to handle microbiological samples.  They must avoid direct skin contact and wash their hands frequently with soap and water.  The risk for illness is very limited as students are collecting and growing bacteria already present throughout the school.  The students will increase their awareness of how bacteria are spread and how easily the food supply can become tainted.  The goal is not only more informed students, but also students who follow food safety procedures in the lab, their workplace (your local food establishments), and at home.

During this unit the student will be exposed to discussions and activities regarding allergens.  The teachers and students needs to research www.FAAN.org .   It is important to get an understanding of public awareness and provide advocacy and education dealing with concepts of food allergies and anaphylaxis.
Advanced planning is necessary for scheduling equipment and resource speakers.  Environmental Health Specialists from the local health department are often very happy to come and speak with students about their role as inspectors, what they look for during an inspection, and the public health reasons for the citations.  Many health departments also have excellent websites that can also serve as a resource.   You will need to schedule speakers several weeks in advance.  It can take 4 to 6 weeks to order pre-filled agar plates depending on your school’s system for purchase orders.  

Incubators are not required to grow bacterial cultures but are helpful in that they are more reliable than growing in your classroom.  The biology department might have one you can use if it is scheduled well enough in advance.

Your science department or library might also have excellent media resources available for this unit.  

 

	COURSE: 
	7075 Foods II - Food Technology
	UNIT C
	Food Microbiology and Food Safety

	

	COMPETENCY:
	5.00 
	B2
	13%
	Understand how microorganisms affect food quality and safety.

	OBJECTIVE: 
	5.01 
	B2
	9%
	Understand microorganisms associated with food quality and safety.

	Essential Questions: 

· How do the five groups of microorganisms affect food?

· What is the difference between food safety and food quality?

· What is the hurdle concept?

· Which five risk factors must be controlled to keep food safe?

· Under what conditions will pathogenic bacteria grow in foods that are removed from their packaging?



	UNPACKED CONTENT

	· Microbiology is the study of living organisms too small to be seen by the naked eye without magnification.  Foods may be naturally contaminated with microorganisms or become contaminated with microorganisms through improper handling.  Microorganisms are everywhere.  There are three ways that microorganisms affect food.  They:

· cause food borne illness (pathogen microorganisms). 

· cause food to spoil and reduce its shelf-life (spoilage microorganisms).

· are used for food fermentation and are naturally present in and on the body (beneficial microorganisms).

Some microorganisms grow in food and some do not.  This affects how they are controlled in food.  The five major groups of microorganisms and their effect on food safety and quality are:

Five Major Groups of

Microorganisms

Pathogens

Spoilers

Beneficial 

Grow in Food

Bacteria

Yes

Yes

Yes

Yes

Viruses

Yes

No

No

No

Parasites

Yes

No

No

No

Yeast

No

Yes

Yes

Yes

Mold

Yes

Yes

Yes

Yes




	COURSE: 
	7075 Foods II - Food Technology
	UNIT C
	Food Microbiology and Food Safety

	

	COMPETENCY:
	5.00 
	B2
	13%
	Understand how microorganisms affect food quality and safety.

	OBJECTIVE: 
	5.01 
	B2
	9%
	Understand microorganisms associated with food quality and safety.

	UNPACKED CONTENT

	· Food microbiologists study foods to determine how to control the microorganisms that might naturally contaminate food or that might be introduced through improper handling.  Control measures focus on safety and quality.

· Food safety control measures are used to prevent food borne illness.  

· Food quality control measures are used to maximize shelf-life, slow spoilage, or produce a new product.  

· Food processors often use a combination of control measures, called the hurdle concept, to control the growth of microorganisms in food.  The three primary control measures used are:

· Controlling water activity and pH values of the food.

· Adding chemicals, such as additives or substances like salt, directly to the food.

· Adjusting the atmosphere surrounding the food using special packaging methods.

· The U.S. Food and Drug Administration has identified five risk factors that must be controlled to keep food safe.  These risks factors are:

· Food from an unsafe source – using food from home or an unlicensed provider.

· Inadequate cooking – not heating food to temperatures that kill pathogens.

· Improper holding temperatures – holding food at an unsafe temperature for more than four hours.

· Contaminated equipment – using unclean utensils or equipment when preparing food.

· Poor personal hygiene – unsanitary habits by workers.

· Food must be handled safely after it is removed from its packaging to keep food safe.  Pathogenic bacteria, which cause food borne illness, can grow well in:  

· A TCS food, which has a pH above 4.6 and a water activity greater than 0.85 that is in the temperature danger zone (between 41oF and 135oF) for more than four hours.  This is summarized as FAT-TOM – food, acid, temperature, time, oxygen, and moisture.

· Some pathogenic bacteria have specific oxygen requirements, such as:

· Aerobic – require oxygen to growth

· Anaerobic – grow only in the absence of oxygen

· Facultative – grow whether the atmosphere has oxygen or not

· Microaerophilic – grow only in reduced oxygen environments


	OBJECTIVE: 
	5.01 
	9%
	B2
	Understand microorganisms associated with food quality and safety.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	1.
	Teacher will facilitate a discussion using the PPT below on the role of microorganisms in food while students take notes on their PPT handout or create a graphic organizer of their own.
 (C5.01 PPT Microorganisms)  
	1.
	Provides students with knowledge and understanding about the role of microorganisms in food.

	2.
	Teacher will review “Classifying Microorganisms” using teacher handout below.  Through a class discussion students will begin to classify examples and characteristics of microorganisms.
(C5.01 TH Classify Microorganisms)
	2.
	Provides students with knowledge on microorganisms and their food sources.  They will CLASSIFY (B2) microorganisms and their food sources.

	3.
	Student teams (two per teams) will classify microorganisms using “Classifying Microorganisms” and provide examples of common food sources of microorganisms.
(C-5.01 SH Classify Microorganisms)
	3.
	Allows students to CLASSIFY  (B2) and EXEMPLIFY (B2) microorganisms.

	4.
	Teacher will facilitate a discussion using the teacher handout below on how to calculate the number of bacteria that grows in food held at different temperatures while students take notes.

(C5.01 TH Bacterial Growth)
	4.
	Provides students with knowledge about how to INTERPRET (B2) calculations of bacteria in food held at different temperatures.

	5.
	Students will calculate the number of bacteria that grows in food held at different temperatures using the student handout below.  
(C5.01 SH Bacterial Growth)
	5.
	Allows students to APPLY (C3) knowledge demonstrate their understanding and INTERPRET (B2) data on how bacteria grow in food at different temperatures.

	6.
	Teacher will present how to write a food safety song.

(C5.01 TH Food Safety Songs)  
	6.
	Allows students to INTERPRET (B2) how to write a food safety song to creatively express knowledge of food safety principles.

	7.
	Students will write a food safety song.  This may be done as an out of class activity and shared in class.
(C5.01 SH Food Safety Songs)
	7.
	Allows students to APPLY (C3) knowledge about how bacteria grow in food.

	8.
	Teacher will facilitate a discussion using the PPT below on control measures and the hurdle concept using the PPT below while students take notes.  Teacher and students will conduct a question answer to explain the benefits and control measures of the hurdle concept.
(C5.01 PPT Control Measures) 
	8.
	Provides students with knowledge on control measures and the hurdle concept.  They will EXPLAIN (B2) benefits and control measures and the hurdle concept.

	9.
	Teacher will discuss how to complete the activity on control measures.  Students will have questions and answers on activity.
(C5.01 TH Control Measures)
	9.
	 Provides students with knowledge on control measures and the hurdle concept.  


	OBJECTIVE: 
	5.01 
	9%
	B2
	Understand microorganisms associated with food quality and safety.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	10.
	Students will develop a way to control bacterial growth in one of three - five products.

(C5.01 SH Control Measures)
	10.
	Students will CLASSIFY (B2) and EXEMPLIFY (B2) microbes and apply (C3) their understanding about how to control bacteria growth in food.

	11.
	Teacher will facilitate a discussion on the five risk factors for foodborne illness.

(C5.01 PPT Five Risk Factors)
	11.
	Provides students with knowledge and EXEMPLIFY (B2) EXPLAIN the benefits of controlling the five risk factors for foodborne illness.

	12.
	Teacher will present an overview on how to develop a food safety plan.

(C5.01 TH Food Safety Plan)
	12.
	Provides students with procedural knowledge, understanding, and EXPLAIN (B2) about how to develop a food safety plan. 

	13.
	Students will develop a food safety plan to control for the five risk factors for food borne illness.

(C5.01 SH Food Safety Plan)
	13.
	Allows students to apply knowledge, EXEMPLIFY (B2) and EXPLAIN (B2) how to control for the five risk factors for food borne illness.

	14.
	Teacher will facilitate a discussion using the PPT below on TCS foods. Through a questions and answer time students will be able to provide examples of TCS foods and explain how and the effects of bacteria grow in food.

(C5.01 PPT TCS Foods)
	14.
	Allows students to EXEMPLIFY (B2) and EXPLAIN (B2) bacteria in TCS foods. 

	15.
	Teacher will present an overview on how to classify if a food is TCS or non-TCS foods.

(C5.01 TH Time-Temperature Control for Safety or Non-Time-Temperature Control for Safety)
	15.
	Provides students with procedural knowledge about TCS and non-TCS foods.  

	16.
	Students will classify and provide examples of whether a food is TCS or non-TCS.

(C5.01 SH Time-Temperature Control for Safety or Non-Time-Temperature Control for Safety)
	16.
	Allows students to EXEMPLIFY (B2) and CLASSIFY (B2) TCS and non-TCS foods.

	17.
	Teacher will demonstrate how to collect microbiological samples with an agar plate and scotch tape.  

Ward, J.  2006. “Principles of Food Science Teacher’s Resource Notebook”. pp 350-351.

	17.
	Provides students with procedural knowledge and understanding about how to collect microbiological samples.


	OBJECTIVE: 
	5.01 
	9%
	B2
	Understand microorganisms associated with food quality and safety.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	18.
	Student teams (2 per team) will take a sample from assigned spots (cafeteria tables, water fountains, doorknobs, gym lockers, student break areas, and places within the classroom are excellent collection sites). Exp 18B: “Growing Bacteria Cultures”.

Ward, J. 2006. “Principles of Food Science Lab Manual”. pp. 237-238
	18.
	Allows students to APPLY (C3) knowledge demonstrate and EXPLAIN (B2) procedures on collecting microbiological samples.

	19.
	Students will use knowledge of biological hazards to prepare an illustrated talk on Food Hazards for the FCCLA Illustrated Talk Event.

National FCCLA Star Events Manual.

www.fcclainc.org  
	19.
	Allows students to APPLY (C3) understanding about biological hazards to prepare an illustrated talk.

	20.
	Teacher will generate and administer a test that assesses student ability to classify additives and food substitutes.  (IMS Classroom Item Bank or another teacher generated and administered test).  After completion, the teacher will review, re-teach, and retest using the R-3 Chart (see Unit A overview).
	20.
	Allows students to check understanding of microorganisms associated with food quality and safety.


	OBJECTIVE: 
	5.01 
	9%
	B2
	Classify the types of microorganisms.

	REFERENCES
	WEBSITES

	Ward, J. 2006. “Principles of Food Science”.

Ward, J. 2006. “Principles of Food Science Lab Manual”.

Ward, J.  2006.  “Principles of Food Science Teacher Resource Notebook”.

      National FCCLA Star Events 

      Manual.

Potter & Hotchiss. “Food Science” 5th Edition


	www.fcclainc.org
http://www.wikipedia.org/



Objective 5.01
Appendix – Instructional Support Materials

C5.01 PPT Microorganisms  
C5.01 TH Classify Microorganisms
C5.01 SH Classify Microorganisms

C5.01 TH Bacterial Growth

C5.01 SH Bacterial Growth

C5.01 TH Food Safety Songs 
C5.01 SH Food Safety Songs
C5.01 PPT Control Measures
C5.01 TH Control Measures

C5.01 SH Control Measures

C5.01 PPT Five Risk Factors

C5.01 TH Food Safety Plan

C5.01 SH Food Safety Plan

C5.01 PPT TCS Foods
C5.01 TH Time-Temperature Control for Safety or Non-Time-Temperature Control for
           Safety
C5.01 SH Time-Temperature Control for Safety or Non-Time-Temperature Control for 
           Safety
	COURSE: 
	7075 Foods II - Food Technology
	UNIT C
	Food Microbiology and Food Safety

	

	COMPETENCY:
	5.00 
	13%
	B2
	Understand how microorganisms affect food quality and safety.

	OBJECTIVE: 
	5.02 
	4%
	B2
	Understand fermentation and its influence on food quality and safety.

	Essential Questions: 

· What is fermentation and what is its effect on food quality and safety?

· What is a starter culture and how is it used in food processing?

· How fermented foods and what are is the effects of fermentation on processing of foods?



	UNPACKED CONTENT

	· Fermentation is an enzyme controlled change in a food due to the activity of microorganisms.  Microorganisms release enzymes that will break down proteins, carbohydrates, and lipids into by-products.  These by-products can change:

· color

· texture

· flavor

· aroma

· pH 

· A starter culture is a culture of microorganisms, usually bacterial or fungal strains that are either pure or mixed, used to initiate a fermentation process.  It can be obtained either as pure culture from a commercial laboratory or from a portion of previously cultured product. The microorganisms are selected for their ability to produce lactic acid for curd production and a low pH to prevent spoilage, produce metabolites that give desirable flavors, or produce enzymes that mature the dairy product.  A starter culture can be:  yeast, bacteria, or mold.  Common starter cultures and their use in the food industry are:

FOOD PRODUCT

RAW INGREDIENT

STARTER CULTURE

Beer

Barley and hops

Yeast

Bread

Sugar in dough

Yeast

Yogurt

Milk

Bacteria

Cheese

Milk

Bacteria

Pickles

Cucumber

Bacteria

Vinegar

Cider, wine

Bacteria




	COURSE: 
	7075 Foods II - Food Technology
	UNIT C
	Food Microbiology and Food Safety

	

	COMPETENCY:
	5.00 
	13%
	B2
	Understand how microorganisms affect food quality and safety.

	OBJECTIVE: 
	5.02 
	4%
	B2
	Understand fermentation and its influence on food quality and safety.

	UNPACKED CONTENT

	· Fermentation is accomplished by adding salt or a starter culture to the food, or in some cases slightly acidifying the food.  The three types of fermentations are:

· Yeast fermentation – used to make leavened bread, wine, and beer

· Bacteria fermentation – used to make acidified foods, such as sauerkraut, pickles, olives, meats, cultured dairy products, and cheese.

· Mold fermentation – use to make soy sauce, tempeh, and cheese.

Most fermented foods are made using two or more fermentation steps:

· Lactic acid plus other microorganisms – used to make aged cheeses and sourdough bread.
· Acetic acid fermentation – used to make vinegar, turn cacao beans into chocolate, and to make candied citron.



	OBJECTIVE: 
	5.02 
	4%
	B2
	Understand fermentation and its influence on food quality and safety.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	1.
	Teacher will facilitate a discussion on the types of fermentation and examples of each.  Through question and answer students will be able to classify and examples other fermented foods.
(C5.02 PPT  Fermentation)  
	1.
	Allows students to EXEMPLIFY (B2) and CLASSIFY (B2) fermented foods.

	2.
	Teacher will demonstrate how a starter culture is made.

Exp 17B:  Making Sourdough Starter.  

Ward, J. 2006. “Principles of Food Science Lab Manual”. pp.  223-224    

Ward, J. 2006. “Principles of Food Science Teacher Resource Notebook”. pp. 335-336.
	2.
	Allows students to EXPLAIN (B2) the effects of fermentation.

	3.
	Teacher will facilitate a discussion using the PPT below on the steps to making yogurt while students take notes on the PPT handout or by creating a graphic organizer of their own.  Through question and answer students will be able to explain the effects of fermentation process in making yogurt.
(C5.02 PPT How to Make Yogurt)
	3.
	Allows students to EXPLAIN (B2) fermentation through procedural knowledge and making yogurt.

	4.
	Using the steps in the PowerPoint above, the students will make yogurt as a class.  Fruits and granola may be added when student sampling occurs.   


	4.
	Allows students to APPLY (C3) and further EXPLAIN (B2) the fermentation process in making yogurt.

	5.
	Teacher will facilitate a discussion using the PPT below on industrial applications of fermentation while students take notes on the PPT handout or by creating a graphic organizer of their own.  Students will brainstorm other examples and explain the effects of industrial applications of fermentation.

If time permits teachers and students may supplement the learning process by fermenting pickles or watch and discuss a DVD on the effects of fermentation.
(C5.02  PPT  Industrial Fermentation )
	5.
	Provides students with knowledge on industrial applications of fermentation.  Students will EXEMPLIFY (B2) and EXPLAIN (B2) fermentation in industrial applications.

	6.
	Students will research food microbiology careers and develop an appropriate resume for competition in the FCCLA Star Event Job Interview as an outside assignment.

National FCCLA Star Events Manual.

www.fcclainc.org
	6.
	Students will EXEMPLIFY (B2) food microbiology careers.

	7.
	Teacher will generate and administer a test that measures student understanding about fermentation.  (IMS Classroom Item Bank or another teacher generated and administered test).  After completion, the teacher will review, re-teach, and retest using the R-3 Chart (see Unit A overview).
	7.
	Checks student knowledge and understanding of fermentation through a formative assessment.


	OBJECTIVE: 
	5.02 
	4%
	B2
	Understand fermentation and its influence on food quality and safety.

	REFERENCES
	WEBSITES

	Ward, J.  2006.  “Principles of Food Science”.

Ward, J. 2006.  “Principles of Food Science Lab Manual”.

Ward, J.  2006.  “Principles of Food Science Teacher Resource Notebook”.
“National FCCLA Star Events Manual”.

Potter & Hotchiss. “Food Science” 5th Edition


	www.mayoclinic.com/print/food-allergies/AA00057/METHOD=print
www.fcclainc.org
http://www.wikipedia.org/



Objective 5.02
Appendix – Instructional Support Materials

C5.02 PPT Fermentation
C5.02 PPT How to Make Yogurt

C5.02 PPT Industrial Fermentation

	COURSE: 
	7075 Foods II - Food Technology
	UNIT C
	Food Microbiology and Food Safety

	

	COMPETENCY:
	6.00 
	7%
	B2
	Understand common food hazards. 

	OBJECTIVE: 
	6.01
	3%
	B2
	Understand non-microbial food hazards and allergen labeling.

	Essential Questions: 

· What are the classifications, sources, examples, and effects of non-microbial food hazards?

· What is the law regulating allergy labeling?  Why is this important to individuals and to  food processing?

· What are the eight classifications of food allergies and the effects on food labeling?

· What types of foods will be seized by the FDA if they do not meet allergy labeling requirements?


	UNPACKED CONTENT

	· Non-microbial hazards can also cause food borne illness or food-related injury.  The four primary classifications for non-microbial hazards are biological, chemicals, physical, and allergens.
HAZARD

CLASSIFICATION

SOURCE

EXAMPLES

CONTROL MEASURES

Biological

Toxins 

Poisonous seafood

Poisonous plants and mushrooms

Cooking does not destroy the toxins associated with poisonous seafood.  Purchase fish from approved suppliers.

Cooking may not destroy the toxins associated with poisonous plants and mushrooms.  Only purchase wild plants from approved suppliers.

Chemicals

Undesirable compounds that are toxic

Heavy Metals

Cleaning supplies

Food Additives

Pesticides and Herbicides

Prescription Drugs

Use food-grade surfaces to prepare food.  Do not use equipment or that contain lead (such as pewter) or that are zinc-coated.

Follow the manufacturer's directions. Store in original, labeled containers, separate from food and other chemicals.  

Follow regulatory guidelines for appropriate use.  

Applied by a licensed professional; wrap or store all food before pesticides are applied.

Do not allow food handlers to carry prescription medicines on their body while handling food.

Physical 

Undesirable substances that can cause injury and not illness

Hair

Metal

Bone

Follow good storage practices.  Closely inspect the food so that it does not contain any foreign objects.  




	COURSE: 
	7075 Foods II - Food Technology
	UNIT C
	Food Microbiology and Food Safety

	

	COMPETENCY:
	6.00 
	7%
	B2
	Understand common food hazards.

	OBJECTIVE: 
	6.01
	3%
	B2
	Understand non-microbial food hazards and allergen labeling.

	UNPACKED CONTENT

	· Food allergy labeling law was revised January 2006.  Food and Drug Administration (FDA) requires food manufacturers to:

· List common allergens on labels in simple terms that adults and older children can understand

· Big eight allergens listed in:

· ingredients list

· after the list

· right next to it

· Eight classifications, which account for 90% of all documented food allergies are:

· Milk

· Eggs

· Peanuts

· Tree nuts (such as almonds, cashews, walnuts

· Fish (such as bass, cod, flounder)

· Shellfish (such as crab, lobster, shrimp)

· Soy

· Wheat

Represent allergens most likely to cause a severe or life-threatening allergic reaction (anaphylaxis).  Other allergens of concern include:  latex, corn, and fruit.

· Any domestic or imported packaged food regulated by FDA is required to be labeled.  It lists the type of allergens as well as any ingredient that contains a protein from the eight major food allergens. Fresh produce, fresh meat, and certain highly refined oils are not required to be labeled.  Foods that might inadvertently come into contact with a food allergen during growing, harvesting, or manufacturing also do not need to be labeled.  Foods that contain undeclared allergens must be recalled from the market.

· FDA will seize foods suspected of containing an undeclared allergenic ingredient if:

· The FDA district office obtains inspection evidence showing that a food was manufactured to contain an allergenic ingredient as a primary or secondary ingredient, but the food’s label does not declare such allergenic ingredient, and
· The allergenic ingredient is one of the eight (8) ingredients listed.



	OBJECTIVE: 
	6.01
	3%
	B2
	Understand non-microbial food hazards and allergen labeling.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	1.
	Teacher will facilitate a discussion using the PPT below on biological, chemical, and physical hazards and allergens while students take notes using the graphic organizer on Non-Microbial Hazards. 

(C6.01 PPT Non-Microbial Hazards)

(C6.01 SH Types of Non-Microbial Hazards)
	1.
	Provides students with an understanding of non-microbial hazards.

	2.
	Teacher will explain how to classify non-microbial food hazards into biological, chemical, and physical hazard categories using the teacher handout below.

(C6.01 TH Classify Non-Microbial Food Hazards)
	2.
	Provides students with understanding on non-microbial food hazards.

	3.
	Students will classify, exemplify, and explain the benefits of non-microbial food hazards into biological, chemical, and physical hazard categories using the student handout below.

(C6.01 SH Classify Non-Microbial Food Hazards)
	3.
	Allows students to CLASSIFY (B2), EXEMPLIFY (B2), and EXPLAIN (B2) of non-microbial hazards.

	4.
	Teacher will facilitate a discussion on allergen labeling of foods using the PPT below.  Students will take notes on the PPT handout or create their own graphic organizer for note taking. Share and discuss.
(C6.01 PPT Food Allergen Labeling)
	4.
	Provides students with understanding of allergens and allergen labeling of foods.

	5.
	Teachers will explain how to identify which food ingredients are allergens and how to classify them into one of the big eight allergens using teacher handout below.

(C6.01 TH Allergens)
	5.
	Provides students with procedural knowledge about the big eight food allergens.

	6.
	Students will identify which ingredients are allergens and classify them into one of the big eight allergens.

(C6.01 SH Allergens)  
	6.
	Allows students to EXEMPLIFY (B2) food allergens from product labels and CLASSIFY (B2) the big eight food allergens.

	7.
	Teacher will explain how to develop an allergy recall communication plan using the teacher handout below.

(C6.01 TH Allergy Recall Communication Plan)
	7.
	Provides students with procedural knowledge about how to develop an allergy recall communication plan.  

	8.
	Student will develop and explain the reasons for an allergy recall communication plan.

(C 6.01 SH Allergy Recall Communication Plan)
	8.
	Allows students to APPLY (C3) procedures and EXPLAIN (B2) the effects of an allergy recall communication plan.

	9.
	Teacher will generate and administer a test that measures student understanding to classify food hazards.  (IMS Classroom Item Bank or another teacher generated test).  After completion, the teacher will review, re-teach, and retest using the R-3 Chart.
	9.
	Checks student an understanding of non-microbial food hazards as a formative assessment.


	OBJECTIVE: 
	6.01
	3%
	B2
	Understand non-microbial food hazards and allergen labeling.

	REFERENCES
	WEBSITES

	Ward, J.  2006.  Principles of Food Science.
Ward, J.  2006.  Principles of Food Science Lab Manual.

Ward, J.  2006.  “Principles of Food Science Teacher Resource Notebook”.

Potter & Hotchiss. “Food Science” 5th Edition


	www.cdc.gov
http://www.wikipedia.org/


Objective 6.01
Appendix – Instructional Support Materials


C6.01 PPT Non-Microbial Hazards
C6.01 SH Types of Non-Microbial Hazards
C6.01 TH Classify Non Microbial Food Hazards

C6.01 SH Classify Non Microbial Food Hazards

C6.01 PPT Food Allergen Labeling

C6.01 TH Allergens

C6.01 SH Allergens

C6.01 TH Allergy Recall Communication Plan
C6.01 SH Allergy Recall Communication Plan
	COURSE: 
	7075 Foods II - Food Technology
	UNIT C
	Food Microbiology and Food Safety

	

	COMPETENCY:
	6.00 
	7%
	B2
	Understand non-microbial food hazards.

	OBJECTIVE: 
	6.02
	4%
	B2
	Understand ways to control common food hazards.

	Essential Questions: 

· What is farm to table?

· Who is responsible for protecting the U.S. food supply?

· What is the difference between “Food Defense” and “Food Safety”?

· What is the effect of not having a food defense plan in place, such as the ALERT initiative?

· What is HACCP?

	UNPACKED CONTENT

	· Farm to table is the concept that food safety and sanitation standards must be implemented at each point along the food chain – from farm to table.  A variety of local, state, and federal agencies are responsible for protecting the food supply.  
· Many governmental agencies have a role in protecting the U.S. food supply.  The primary responsibility for enforcing federal regulations is USDA and FDA.
· USDA is responsible for overseeing approximately 20% of the food supply.
· FDA is responsible for overseeing 80% of the food supply.
· Other agencies are also responsible for some aspects of monitoring the safety of the food supply.  These agencies include:
· Environmental Protection Agency
· Department of Commerce
· Department of Treasury
· Federal Trade Commission
· Food defense controls for the intentional introduction of hazards into foods, whereas, food safety controls for the unintentional introduction of hazards in foods.  



	COURSE: 
	7075 Foods II - Food Technology
	UNIT C
	Food Microbiology and Food Safety

	

	COMPETENCY:
	6.00 
	7%
	B2
	Understand non-microbial food hazards.

	OBJECTIVE: 
	6.02
	4%
	B2
	Understand ways to control common food hazards.

	UNPACKED CONTENT

	· The FDA has launched the ALERT initiative, designed to increase awareness about food defense issues and preparedness.  ALERT identifies five key points and action steps that can be used industry to prevent the intentional contamination of food.

FIVE KEY POINTS

ACTION STEP

Assure

How do you assure that the supplies and ingredients you use are from safe and secure sources?

Look

How do you look after the security of the products and ingredients in your facility?

Employees

What do you know about your employees and people coming in and out of your facility?

Reports

Could you provide reports about the security of your products while under your control?

Threat

What do you do and who do you notify if you have a threat or issue at your facility, including suspicious behavior?

· HACCP is a proactive, systematic approach to developing a food safety plan. It has been adopted by many segments of the food industry including meat and poultry, processing, egg processing, dairy and in some retail food establishments. Seven steps are used to develop a HACCP plan.  These steps are:

· Conduct a hazard analysis.

· Determine critical control points (CCPs).

· Establish critical limits.

· Establish monitoring procedures.

· Establish corrective actions.

· Establish verification procedures.

· Establish recordkeeping.



	OBJECTIVE: 
	6.02
	4%
	B2
	Understand ways to control common food hazards.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	1.
	Teacher will facilitate a discussion using the PPT below on how to keep food safe from farm to table while students take notes on the PPT handout or create a graphic organizer for note taking.

(C6.02 PPT Farm to Table) 
	1.
	Provides students with knowledge and understanding about how to keep food safe from farm to table. 

	2.
	Teacher will facilitate a discussion on government regulations using the PPT below while students conduct a question and answer time discussing examples of responsibility for food safety.   
(C6.02 PPT  Government Regulations)
	2.
	Provides students with knowledge of government regulations and allows students to EXEMPLIFY (B2) guidelines for helping to keep the U.S. food supply safe.

	3.
	Teacher will explain the inspection process in a foodservice setting using the handout below.

(C6.02 TH Mock Inspection)
	3.
	Provides students an understanding of the inspection process.

	4.
	Students will critique a foodservice establishment based on a food inspection score using the student handout below.  (C6.02  SH Mock Inspection)
	4.
	Allows students to EXPLAIN (B2) food inspections.

	5.
	Teacher will facilitate a discussion on food defense and the FDA ALERT program while students take notes in their academic notebook.

http://www.cfsan.fda.gov/~dms/alerttoc.html
	5.
	Provides students with information on the effects of food defense and the FDA ALERT program.

	6.
	Students will discuss the differences between food safety and food defense.  Students will list these differences on a T Chart in their academic notebook.  Students will be assigned a 1-2 page research paper on “Critiquing the safety of the U.S. Food Supply” as an outside of class assignment.  Teacher will review guidelines and rubric with students.  
(C6.02 TH Critique of safety of U.S. Food Supply)
	6.
	Allows students to APPLY (C3) knowledge.  Students will COMPARE (B2) food safety and food defense.

	7.
	Teacher will facilitate a discussion on HACCP and compare FDA ALERT while students take notes on the PPT handout or create a comparison in a T Chart format in their academic notebook.   

(C6.02  PPT HACCP?)
	7.
	Provides students with knowledge and understanding of HACCP the FDA ALERT program.

	8.
	Students will create a HACCP plan in small groups for a specific food in their classroom/lab facility and explain by listing the benefits of the steps of the HACCP Plan in their academic notebook.
(C6.02 SH HACCP Plan)
	8.
	Allows students to apply (C3) knowledge and demonstrate an understanding about how to develop a HACCP Plan. The student will EXPLAIN (B2) the benefits of each step of   HACCP.

	9.
	Teacher will generate and administer a test that measures student understanding of non-microbial food hazards using the IMS Classroom Item Bank or another type of teacher’s generated test.  After completion, the teacher will review, re-teach, and retest using the R-3 Chart (see Unit A overview).
	9.
	Checks student knowledge about ways to control common food hazards as a formative assessment.


	OBJECTIVE: 
	6.02
	4%
	B2
	Understand ways to control common food hazards.
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Objective 6.02
Appendix – Instructional Support Materials

C6.02 PPT Farm to Table
C6.02 PPT Government Regulations

C6.02 TH Mock Inspection

C6.02 SH Mock Inspection

C6.02 TH Critique of Safety of the US Food Supply
C6.02 PPT HACCP
C6.02 SH HACCP Plan
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