Food Technology 7075

Unit B Food Constituents


UNIT B
FOOD CONSTITUENTS
	Comp #

Obj #
	Unit Titles/Competency and Objective Statements

(The learner will be able to:)
	Course Weight
	RBT

	
	
	
	Designation

	B
	Food Constituents 
	30%
	

	FT03.00
	Understand the functions of food constituents.
	24%
	B2

	FT03.01
	Understand the functions of water in food.
	3%
	B2

	FT03.02
	Understand the functions of nutrients in food.
	16%
	B2

	FT03.03
	Understand the functions of other food constituents.
	5%
	B2

	
	
	
	

	FT04.00
	Understand food ingredient technology.
	6%
	B2

	FT04.01
	Understand additives and food substitutes used in foods.
	3%
	B2

	FT04.02
	Understand the role of the government regulation of food.
	3%
	B2


UNIT B: FOOD CONSTITUENTS
Unit A provides students with a foundation in basic scientific procedures. These principles will again be applied in Unit B as the student explores the function of water, nutrients (carbohydrates, proteins, lipids, vitamins, and minerals), and other constituents (enzymes and phytochemicals). 

Carbohydrates are further divided into sugars and starches. Proteins are studied as a group and then enzymes, which are proteins, are examined separately because of their unique function in food. The unit is organized so that the student explores the function of each constituent. 

A research project that requires the use of a computer lab is recommended for the study on phytochemicals, which is at the end of Objective 3.03, and for the study of additives presented in Objective 4.01. At most schools this will require advanced planning and scheduling. 

At the beginning of each laboratory activity students must be reminded about the importance of using basic food safety and sanitation procedures. Unsafe and unsanitary procedures can negatively affect laboratory findings. Students will also complete a sensory analysis, which is a key step in product development. Students must also have a source of safe water for cleansing the palate between each sample they taste. Although eating is an enjoyable aspect of this class, it is important that students remain focused on using the importance of following the scientific method throughout. Students will only be as accurate and methodical as their expectations dictate. 

Accuracy in methods and measurement will affect the reliability of the results. A sloppy process might result in data that contradicts expected outcomes making it more difficult for students to gain an accurate understanding of the content. The biotechnology industry is in need of science literate employees. That refers to workers who can measure and observe with accuracy and clarity and record data accurately and legibly. Requiring students to maintain high standards in dress, method, and technical lab write-ups will help establish positive habits. 

Objective 4 examines food additives and food substitutes. This unit has content that is very controversial and may provide an excellent opportunity to set up a pros and cons debate depending on your students and time. The goal is to help students make sense of the types of additives used in foods and their basic functions. Secondly, students will explore fat and sugar substitutes. They will look at the advantages and disadvantages of major substitutes in order to make wiser choices as consumers and understand how to evaluate what is right for them and their families. 

Incorporating label reading activities into this unit will help students make sense of what ingredient and nutrition fact lists mean. This is also a good place to help students understand how slowly research moves in uncovering the long-term side effects of 
additives, how media can alter the public perception of what research means, and how manufacturers gain approval for new products. New developments in food additives and substitute ingredients make it difficult to keep up-to-date. Reading the food sections of your local paper, research journals, and nutrition newsletters can help you stay abreast of many of the changes in this industry. 

Plan in advance for completion of the activities under Objective 4.02. One option is to schedule a field trip or invite a guest speaker. If neither of these is a viable option, complete the classroom activity that is described. 

	COURSE: 
	7075 Foods II - Food Technology
	UNIT B
	Food Constituents

	

	COMPETENCY:
	3.00
	24%
	B2
	Understand the functions of food constituents.

	Objective: 
	3.01
	3%
	B2
	Understand the functions of water in food.

	Essential Questions: 

· What food characteristics does water affect?

· How is the water content of food measured?

· How do substances affect the way that water functions in food?

· What are the functions of water in food preparation?



	UNPACKED CONTENT 

	· There are the six groups of nutrients found in food. 

· Water

· Carbohydrates

· Fats

· Proteins

· Vitamins 

· Minerals

·  Water, a main component of most food, affects food’s quality through: 

· appearance 
· safety 
· taste 
· texture 

· The amount of water in a food and how perishable the food is are related.  Moisture content and water activity are two common ways that the amount of water is measured in food.  
· The moisture content of all samples are determined by measuring the mass of the material before and after the water is removed by evaporation:

To calculate moisture content:

  Initial Sample Weight - Final Sample Weight/Initial sample weight X 100

· Water activity is a common way to measure the water content of food.  

· Water can be found in food in two forms: 

· Free – the water that is easily separated from food tissue

· Bound  -- the water that is tied to the structure of large molecules



	COURSE: 
	7075 Foods II - Food Technology
	UNIT B
	Food Constituents

	

	COMPETENCY:
	3.00
	24%
	B2
	Understand the functions of food constituents.

	Objective: 
	3.01
	3%
	B2
	Understand the functions of water in food.

	UNPACKED CONTENT 

	· Water quality is changed by adding
· minerals
· salt
· sugar 
By adding one of these substances it changes the way water reacts and its:

· physical characteristics, and
· chemical characteristics.
Hard water has a high mineral content.

Soft water, which has a low mineral content, change flavor and color.  
The addition of salt or sugar to water increases the boiling point and decreases the freezing point of food.   

· Water functions in food as a: 

· Heat medium – allows heat to be transferred to food so that it is cooked.

· Universal solvent – dissolves substances

· Gas-in-water solutions – carbonated beverages

· Liquid-in-water solutions – vinegar

· Solid-in-water solutions – salt or sugar solutions




	Objective: 
	3.01 
	B2
	3%
	Understand the functions of water in food.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	1.
	Teacher will facilitate a discussion on the six groups of nutrients found in food while students takes notes or create their own graphic organizers in their academic notebooks where they will classify, exemplify, compare, and explain the nutrient groups through question and answer period. 
(B3.01 PPT Six Nutrient Groups)
	1.
	Students will be able to UNDERSTAND (B2) the six groups of nutrients found in food.

	2.
	Teacher will display examples of foods representing the six food groups and ask students which nutrient is predominately found in each food displayed. 

(B3.01 TH Identifying the Six Nutrient Groups)
	2.
	Allows students to APPLY (C3) knowledge and CLASSIFY B2) about the six groups of nutrients in food.

	3.
	Teacher will display and lead a discussion of examples of foods that have lost much of their water content. Students will take notes in their academic notebooks
(B3.01 TH Effect of Water on Food Quality)
	3.
	Students will EXEMPLIFY (B2) foods that have lost water content by demonstrating the effect of water on food.

	4.
	Students will individually or in pairs discuss the effect of water loss on the quality of food and complete the handout below.

(B3.01 SH  Effect of Water Food Quality) 
	4.
	Allows students to apply knowledge and EXPLAIN (B2) the effect of water on food quality. 

	5.
	Teacher will demonstrate how water content is measured in select foods and students will take notes in their academic notebook in their own words about how to measure water content in food.  

(B3.01 TH Measuring Water Content)
	5.
	Provides students with knowledge about how to measure water content in food and INTERPRET (B2) water activity.

	6.
	Students will measure water content in selected food using the below handout and record notes.  

(B3.01 SH Measuring Water Content) 
	6.
	Allows students to APPLY (C3) knowledge about measuring water content and INTERPRET (B2) water quality.

	7.
	Teacher will facilitate a discussion on water and its two forms in food while students take notes or create graphic organizer in their academic notebook on how to classify forms of water.   

(B3.01 PPT Two Forms Water) 
	7.
	Students will be able to CLASSIFY (B2) the two forms and functions of water.

	8.
	Students will research the water content of specific foods by using the below handout.  Discuss and record findings.

(B3.01 TH Identifying Water Content in Food) 
	8.
	Provides students the opportunity to APPLY (C3) their knowledge about water content EXPLAIN (B2) the effect on food.

	9.
	Students will discuss the water content and the main form of water found in a variety foods and how it affects the texture and consistency of the food using the below handout.

( B3.01 SH Identifying Water Content in Food) 
	9.
	Students will be able to EXPLAIN (B2) through a hands-on activity how water content affects specific foods.

	10.
	Teacher will explain the effect of impurities on water while students explain the effects of  impurities on water in their notes
(B3.01 PPT  Water Quality)
	10.
	Students will be able to EXPLAIN (B2) the effect of impurities on water.

	11.
	Teacher will demonstrate and volunteer students will participate in the presentation on the effect of substances on water quality.  Students will discuss the effects on water quality
( B3.01 TH  Effect of Substances in Water on Quality of Soft Drinks)  
	11.
	Allows students to EXPLAIN (B2) how substances affect water quality.


	Objective: 
	3.01 
	B2
	3%
	Understand the functions of water in food.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	12.
	Students will record differences in taste and odor of a variety of soft drink and discuss these differences using the handout below and recording responses.  Place the completed form in their academic notebook 
( B3.01 SH  Effect of Substances in Water on Quality of Soft Drinks)
	12.
	Students will COMPARE(B2) and EXPLAIN (B2) with hands-on the effect of substances on water quality.

	13.
	Students will complete the Water Purity Experiment and review in class.

(Ward Principles of Food Science Laboratory Manual B-3.01 Water Purity, Experiment 7C, pp.97-99.)
	13.
	Have students to EXPLAIN (B2) the effects of substances on water quality.

	14..
	Students will complete activity on the impact of water on the quality of flavored drinks.

( B3.01 SH Effect of Substances in Water on Quality of Flavored Drinks)
	14.
	Students will EXEMPLIFY (B2) and EXPLAIN (B2) with hands-on experience the effect of impurities in water on flavored drinks.

	15.
	Teacher will facilitate a discussion on the two primary functions of water in food while students create a self created graphic organizer for note taking.  Share graphic organizers in class.
(B3.02 PPT Functions of Water)
	15.
	Students will be able to CLASSIFY (B2) and EXEMPLIFY (B2) the two primary functions of water in food.

	16.
	Students will complete an activity on water’s function as a heat medium and keep the activity in their academic notebook. Review and discuss the effect of water as a heat medium.
(B-3.01 SH Function of Water as a Heat Medium) 
	16.
	Allows students to APPLY (C3) knowledge and EXPLAIN (B2) through a hands-on activity the effect of water as a heat medium.

	17.
	Teacher will demonstrate and students will volunteer to assist with the different ways in which water is the universal solvent using the teacher handout below.  Students will provide examples and explain how water is used as an universal solvent. 
(B3.01 TH Function of Water as the Universal Solvent)
	17.
	Students will be able to EXPLAIN (B2) and EXEMPLIFY (B2) how water is a universal solvent.

	18.
	Students will complete the Universal Solvent Word Puzzle.

(Ward Principles of Food Science Laboratory Manual B-3.01 Water:  The Universal Solvent, pp. 89-90.


	18.
	Allows students to review how water as a universal solvent in a summative assessment.


	Objective: 
	3.01 
	B2
	3%
	Understand the functions of water in food.

	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


	http://www.wikipedia.org/



Objective 3.01
Appendix – Instructional Support Materials


B3.01PPT Six Nutrient Groups
B3.01TH Identifying the Six Nutrient Groups

B3.01TH Effect of Water on Food Quality

B3.01SH Effect of Water on Food Quality
B3.01TH Measuring Water Content

B3.01SH Measuring Water Content

B3.01PPT Two Forms of Water

B3.01SH Identifying Water Content in Food
B3.01PPT Water Quality

B3.01TH Effects of Substances in Water on Quality of Soft Drinks

B3.01SH Effects of Substances in Water on Quality of Soft Drinks

B3.01SH Effect of Substances in Water on Quality of Flavored Drinks

B3.01PPT Functions of Water

B3.01SH Function of Water as a Heat Medium

B3.01TH Function of Water as the Universal Solvent

	COURSE:
	7075 Foods II – Food Technology
	UNIT B
	Food Constituents

	

	COMPETENCY:
	3.00
	24%
	B2
	Understand the functions of food constituents.

	Objective:
	3.02
	16%
	B2
	Understand the functions of nutrients in food.

	Essential Questions:
· How do carbohydrates function in food?

· How do proteins function in food?

· How do lipids function in food?

· How do vitamins and minerals function in food?

	UNPACKED CONTENT 

	There are six nutrients in foods.  Water is one and the other five are:  carbohydrates, lipids, proteins, vitamins, and minerals.

CARBOHYDRATES

· Carbohydrates, a group of nutrients composed of carbon, oxygen, and hydrogen, are classified as sugars and complex carbohydrates.  
· Sugars, the simplest type of carbohydrate, are called monosaccharides and disaccharides.  Disaccharides, the most commonly consumed sugar, include:

· Sucrose – found in table sugar

· Maltose – found in malted grains

· Lactose – found in milk

· Sugars have six key functions in food:

· Sweetener

· Preservative

· Tenderizer

· Aid the process of crystallization

· Aid caramelization

· Aid fermentation

· Complex carbohydrates include starches, cellulose, gums, and pectin’s.  The key functions of complex carbohydrates in food include: 

· Structure
· Binding agent
· Thickening agent 
· The different physical properties of starches affecting its functionality in food include:

· Retrogradation

· Viscosity

· Stability

· Opacity vs. translucency

· Texture




	COURSE:
	7075 Foods II – Food Technology
	UNIT B
	Food Constituents

	

	COMPETENCY:
	3.00
	24%
	B2
	Understand the functions of food constituents.

	Objective:
	3.02
	16%
	B2
	Understand the functions of nutrients in food.

	UNPACKED CONTENT 

	LIPIDS

· Lipids, like carbohydrates, contain carbon, hydrogen, and oxygen.  
They do not provide structure to food and are insoluble in water.  
Lipids are categorized by their physical state at room temperature:  
· fats are solid at room temperature 
· oils are liquid at room temperature
· Three physical characteristics impact how lipids function in food:
· Melting and solidification points
· Less dense than water
· Tendency to deteriorate
· Lipids have six key functions in food preparation:
· Transfer heat
· Tenderize
· Aerate
· Enhance flavor
· Lubricate
· Serve as liquids in emulsions
PROTEINS

· Proteins made up of carbon, hydrogen, oxygen and nitrogen and usually sulfur.  Denaturation usually changes the physical characteristics of protein, is due to:  
· temperature changes
· physical methods
· chemical methods.
Protein has many functions in food, such as:
· Forms gels

· Texturizes

· Emulsifies

· Produce foams




	COURSE:
	7075 Foods II – Food Technology
	UNIT B
	Food Constituents

	

	COMPETENCY:
	3.00
	24%
	B2
	Understand the functions of food constituents.

	Objective:
	3.02
	16%
	B2
	Understand the functions of nutrients in food.

	UNPACKED CONTENT 

	VITAMINS AND MINERALS

· Vitamins are organic compounds categorized as fat-soluble or water-soluble.  Minerals are elements.   

· Fat soluble vitamins are:

· Found in fats and oils in food

· Fairly heat stable and water stable.

· Vitamins, A, D, E, and K

· Water soluble vitamins are:

· Sensitive to prolonged heating and water exposure

· B complex group and Vitamin C

· Effects of processing depend on the sensitivity of the nutrient to:

· Heat

· Oxygen

· pH

· Light

· Specific effects of processing on vitamins – vitamin content more likely to be affected by processing than mineral content.

(Effect of Processing Chart on Next Page)




	COURSE:
	7075 Foods II – Food Technology
	UNIT B
	Food Constituents

	

	COMPETENCY:
	3.00
	24%
	B2
	Understand the functions of food constituents.

	Objective:
	3.02
	16%
	B2
	Understand the functions of nutrients in food.

	UNPACKED CONTENT 

	Vitamin

Effect of Processing

Vitamin C (ascorbic acid)

Decrease during storage, drying, heating, oxidation, and chopping/slicing

Stable to heat under acidic conditions

Vitamin B1 (thiamine)

Destroyed by high temperature, neutral and alkaline conditions

Lost in cooking water

Vitamin B2 (riboflavin)

Sensitive to light at neutral and alkaline conditions

Moderately heat stable under neutral conditions

Sensitive to heat under alkaline conditions

Vitamin B3 (niacin)

Most stable vitamin

Stable to heat and light

Leaches in cooking water

Folate

Decreases with storage and prolonged heating

Lost in cooking water

Destroyed by using copper utensils

Vitamin B6 (pyridoxine)

Heat stable in alkaline and acidic conditions

Vitamin B12
Destroyed by light and high pH

Carotenes

Easily destroyed by heat

Destroyed when exposed to heat and light

Vitamin A

Easily destroyed by heat

Vitamins D and E

Oxidize when exposed to heat and light




	COURSE:
	7075 Foods II – Food Technology
	UNIT B
	Food Constituents

	

	COMPETENCY:
	3.00
	24%
	B2
	Understand the functions of food constituents.

	Objective:
	3.02
	16%
	B2
	Understand the functions of nutrients in food.

	UNPACKED CONTENT 

	· Additives perform useful functions in foods.  Vitamins and minerals added to make up for those lacking in person’s diet or lost in processing.  

· Enrichment – adding one or more nutrients already present in a food in lower than desirable amounts

· Fortification – adding significant quantities of a nutrient not originally present in a food or present only in nutritionally insignificant amount.



	Objective: 
	3.02 
	16%
	B2
	Understand the functions of nutrients in food.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	1.
	Teacher will facilitate a discussion using the PPT below on classifying, exemplifying, and explaining the effects sugars and their functions have on processing and altering foods while students create a graphic organizer for study.  Students will provide examples, classify, and explain how sugar will food and sugar will be affected through processing.  

(B3.02 PPT Sugar)
	1.
	Allows students to CLASSIFY (B2), EXEMPLIFY (B2) types of sugar.

	2.
	Students will complete the experiment “Sugar:  The Simplest of Carbohydrates.”

Ward Principles of Food Science Laboratory Manual B-3.02 Sugar: The Simplest of Carbohydrates, pg. 101
	2.
	Allows students to apply (C3) knowledge and understanding about sugar. 

	3.
	Teacher will facilitate a discussion on the six functions of sugars in food using the PPT below while students write in their own words in their academic notebooks what the function of sugar in foods means to them.

(B3.02 PPT Function of Sugar in Food)
	3.
	Students will be able to CLASSIFY (B2) and EXEMPLIFY (B2) the six functions of sugars in food.

	4.
	Teacher will present an overview using the PPT below of the experiment “The Effect of Sugar on Yeast Fermentation.”  Teacher and students will conduct a questions and answer period before students conduct the next experiment.

( B3.02 TH The Effect of Sugar on Yeast Fermentation)
	4.
	Allows students to EXPLAIN (B2) the effect of sugar on yeast.

	5.
	Students will complete an experiment on the effect of sugar on yeast fermentation.  Students will record findings and discuss and explain the effects of sugar on yeast fermentation.

( B3.02 SH The Effect of Sugar on Yeast Fermentation)
	5.
	Allows students to APPLY (C3) and EXPLAIN (B2) the functions of sugar and the effects of sugar on yeast.

	6.
	In groups of three, students will use the Internet to research functions of sugar in foods and discuss their findings with each other and the teacher.

(B-3.02 SH Functions of Sugar in Foods)

(http://www.exploratorium.edu/cooking/candy/index.html#)

(Links to review: Science of Sugar, candy making shop, candy recipes-how they are made, and Candy-O-Matic)
	6.
	Allows students to APPLY (C3) their knowledge and understanding about the functions of sugar in foods.

	7.
	Teacher will facilitate a discussion on complex carbohydrates using PPT below.  During the discussion students will be asked to classify examples of carbohydrates, provide additional examples, and explain their function on food.  Students will take notes or create their own graphic organizer to place in their academic notebook for further study.
(B3.02 PPT Complex Carbohydrates)
	7.
	Allows students to CLASSIFY (B2) and EXEMPLIFY (B2) complex and their effects on food processing.

	8.
	Students will complete the Carbohydrate Pyramid from the lab manual below and review in class.
Ward Principles of Food Science Laboratory Manual B-3.02 Carbohydrate Pyramid, pp.115-116
	8.
	Allows students to APPLY (C3) knowledge and understanding about complex carbohydrates.

	9.
	Teacher will facilitate a discussion on the function of complex carbohydrates in food preparation. During the discussion teacher will lead a question and answer period on the effects of complex carbohydrates in food.
(B3.02 PPT Functions of Complex Carbohydrates)
	9.
	Allows students to EXPLAIN (B2) the function of complex carbohydrates in food preparation.


	Objective: 
	3.02 
	16%
	B2
	Understand the functions of nutrients in food.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	10.
	Teacher will demonstrate how to determine the functions of various complex carbohydrates found on a food label using teacher handout below. Students will observe and take notes.

(B3.02 TH Complex Carbohydrates as Ingredients)
	10.
	Provides student with knowledge on how to identifying the function of complex carbs in food preparation.

	11.
	Students will complete an activity to determine the functions of various complex carbohydrates found on a food label using the student handout below.

(B3.02 SH Complex Carbohydrates as Ingredients)
	11.
	Allows students to APPLY (C3) their knowledge and understanding about the functions of complex carbohydrates in foods.

	12.
	Teacher will facilitate a discussion on physical properties affecting the functionality of starch in food using the PPT below while students take notes or create a graphic organizer providing examples of starches in foods and explaining how they effect foods.

(B3.02 PPT Physical Properties of Starch)
	12.
	Students will begin to understand physical properties affecting the functionality of starch in food.  Allows students to EXEMPLIFY (B2) each type, and will be able to EXPLAIN (B2) how starches affect foods in preparation.

	13.
	Students will complete, review and place in their academic notebook the lab assignment “Characteristics of Starch Experiment”.
Ward Principles of Food Science Laboratory Manual B3.02, Characteristics of Starch, Experiment 9A, pp. 117-119
	13.
	Allows students to APPLY (C3) their knowledge and understanding about the physical properties affecting the functionality of starch in foods.

	14.
	Teacher will generate and administer a test that measures student understanding of the function of carbohydrates in food using the IMS Classroom Item Bank or another teacher generated test.  After completion, the teacher will review, re-teach, and retest using the R-3 Chart (see Unit A overview)
	14.
	Checks the student’s knowledge and understanding of the function of carbohydrates (sugars and starches) in food as a formative assessment.

	15.
	Teacher will define and discuss lipids using PPT below.  During the discussion and questions and answer period the students will classify, exemplify, and explain the function of lipids in foods. 
(B3.02 PPT Lipids)
	15.
	Students will begin to understand how lipids.  Allows students to CLASSIFY (B2), EXEMPLIFY (B2) each type, and will be able to EXPLAIN (B2) the function of lipids in foods and the impact on the body.

	16.
	Students will complete the Lipids crossword puzzle found in the lab manual below.

Ward Principles of Food Science Laboratory Manual B-3.02, Lipids Crossword, pp. 128-129
	16.
	Allows students to APPLY (C3) knowledge and understanding of lipids with key terms and definitions.

	17.
	Teacher will facilitate a discussion on examples of characteristics that affect how lipids function in food.  During discussion and question and answer period students will be able to explain how lipids function in foods.  Students will take notes using the PPT handout or create a graphic organizer of their own.
(B3.02 PPT Characteristics of Lipids)
	17.
	Allows students to EXEMPLIFY (B2) characteristics of lipids and EXPLAIN (B2) how lipids function in food.

	18.
	Teacher will present an overview of “The Deteriorative Effect of Oxygen on Lipids” while students take notes and discuss the effect of oxygen on lipids.
(B3.02 TH The Deteriorative Effect of Oxygen on Lipids)
	18.
	Provides students with procedural knowledge and to EXPLAIN (B2) the effect of oxygen on lipids.


	Objective: 
	3.02 
	16%
	B2
	Understand the functions of nutrients in food.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	19.
	Students will complete, review, and place the activity “The Deteriorative Effect of Oxygen on Lipids” in their academic notebook
(B3.02 SH The Deteriorative Effect of Oxygen on Lipids)


	19.
	Allows students to EXPLAIN (B2) the physical characteristics affecting the functionality of lipids in foods.

	20.
	Teacher will present an overview of “The Non-polar Characteristics of Lipid Molecules:  Salad Dressing” using the teacher handout below.
(B3.02 TH The Non-polar Characteristics of Lipid Molecules:  Salad Dressing) 
	20.
	Provides students with procedural knowledge and understanding about the non-polar characteristics of lipids.

	21.
	Students will complete “The Non-polar Characteristics of Lipid Molecules:  Salad Dressing.”

(B3.02 SH The Non-polar Characteristic of Lipid Molecules:  Salad Dressing)
	21.
	Allows students to EXPLAIN (B2) their knowledge and understanding about non-polar characteristics of lipid molecules in food.

	22.
	Students will complete the experiment “Fats in Dropped Cookies.”

Ward Principles of Food Science Laboratory Manual B-3.02, Fats in Dropped Cookies, Experiment 10C, pp.137-139
	22.
	Allows students to EXPLAIN (B2) and apply their knowledge and understanding about the effect of fats in cookies.

	23.
	Teacher will facilitate a discussion on functions of lipids in food using the PPT below while students take notes and through a questions and answer period can explain the function of lipids in the body.
(B3.02 PPT  Functions of Lipids in Food)
	23.
	Students will continue to understand be able to EXPLAIN (B2) the function of lipids in foods and the impact on the body.

	24.
	Teacher will present an overview of “The Function of Lipids in Emulsions:  Mayonnaise” using the teacher handout below while students explain the function of lipids in mayonnaise.
(B3.02 TH The Function of Lipids in Emulsions:  Mayonnaise Experiment)
	24.
	Provides students with procedural knowledge and understanding on lipids; they will be able to EXPLAIN (B2) the function of lipids in mayonnaise.

	25.
	Students will complete “The Function of Lipids in Emulsions:  Mayonnaise.”

(B3.02 SH The Function of Lipids in Emulsions:  Mayonnaise Experiment)
	25.
	Allows students to APPLY (C3) their knowledge and understanding about the functions of lipids in foods.

	26.
	Teacher will present an overview of “The Ability of Lipids to Trap Air” using the teacher handout below.  Students will participate in a questions answer period and take notes.
(B3.02 TH The Ability of Lipids to Trap Air)
	26.
	Provides students with procedural knowledge and understanding about the ability of lipids to trap air.

	27.
	Students will complete “The Ability of Lipids to Trap Air” using the student handout below”.
(B3.02  SH The Ability of Lipids to Trap Air)
	27.
	Allows students to APPLY (C3) their knowledge and understanding about the ability of lipids to trap air and will EXPLAIN (B2) the effect on baked goods and pastries.


	Objective: 
	3.02 
	16%
	B2
	Understand the functions of nutrients in food.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	28.
	Students will complete the experiment “Testing Vegetable Oils for Frying.”

(Ward Principles of Food Science Laboratory Manual B-3.02, Testing Vegetable Oils for Frying, Experiment 10A, pp. 131-132)
	28.
	Allows students to APPLY (C3) testing vegetable oils for frying.

	29.
	Teacher will generate and administer a test that measures student understanding of the function of lipids in food.  (IMS Classroom Item Bank).  After completion, the teacher will review, re-teach, and retest using the R-3 Chart (see Unit A overview) 
	29.
	Checks students understanding of the function of lipids in food by using a formative assessment.

	30.
	Teacher will facilitate a discussion on proteins using the PPT below while students participate in a questions and answer about how to classify, exemplify and explain the function of proteins in food and the impact on the body.  Students will take notes or create their own graphic organizer for review.
(B3.02 PPT Proteins)
	30.
	Provides students with knowledge about proteins.  Students be able to UNDERSTAND (B2) the function of proteins in foods and the impact on the body.

	31.
	Students will complete an activity on classifying proteins.

Ward Principles of Food Science Laboratory Manual B-3.02 Proteins:  Amino Acids and Peptides – A Coded Phone Message, pp. 141-142
	31.
	Allows students to CLASSIFY (B2) proteins and APPLY (C3) their knowledge of proteins.

	32.
	Teacher will facilitate a discussion on denaturation of protein in food using the PPT below while students participate in a questions and answer about how to explain the denaturation of proteins in food.  Students will take notes or create their own graphic organizer for review.
(B3.02 PPT Denaturation of Protein)
	32.
	Provides students with knowledge and understanding about the denaturation of protein in food.  

	33.
	Teacher will present an overview using the handout below of “Enzymatic Denaturation of Proteins” while students classify examples and provide other examples found in foods.
(B3.02 TH Enzymatic Denaturation of Proteins:  Milk Curds)
	33.
	Provides students with procedural knowledge and understanding about enzymatic denaturation of proteins.  Students will be able to CLASSIFY (B2) methods of denaturation and EXEMPLIFY methods (B2).

	34.
	Students will complete “Enzymatic Denaturation of Proteins:  Milk Curds” using the handout below.
( B3.02 SH Enzymatic Denaturation of Proteins:  Milk Curds)
	34.
	Allows students to EXPLAIN (B2) enzymatic denaturation of proteins. 

	35.
	Teacher will present an overview of “The Denaturation of Proteins by Heat” using the below teacher handout while students take notes and participate in the discussion of explaining the denaturation of proteins.
(B3.02 TH The Denaturation of Proteins by Heat)
	35.
	Provides students with procedural knowledge and they will be able to EXPLAIN (B2) the denaturation of proteins by heat.

	36.
	Students will complete “The Denaturation of Proteins by Heat” using the student handout below.
(B3.02 SH The Denaturation of Proteins by Heat)
	36.
	Allows students to apply their knowledge, understanding, and EXPLAIN (B2) the denaturation of proteins.

	37.
	Teacher will facilitate a discussion on functions of proteins in food while students participate in questions and answers about the function of proteins in foods.

B3.02 PPT Function of Proteins)
	37.
	Provides students with knowledge and understanding about the functions of proteins in food and will EXPLAIN (B2) the impact on the body.


	Objective: 
	3.02 
	16%
	B2
	Understand the functions of nutrients in food.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	38.
	Teacher will present an overview of the experiment f Proteins in Gel Formation.”

(B-3.02 TH The Function of Proteins in Gel Formation)

Teacher may substitute (Homemade Marshmallows or Jelly) for this lab experience.  Appendices for each follow after Gel Formation)
	38.
	Provides students with procedural knowledge and understanding about “The Function of Proteins in Gel Formation.”

	39.
	Students will conduct an experiment and determine which type / classifications of proteins in are in the experiment and will explain the function of protein in the experiment.

(B-3.02 SH The Function of Proteins in Gel Formation)
	39.
	Allows students to CLASSIFY (B2) and EXPLAIN (B2) the functions of proteins in food.

	40.
	Students will conduct the experiment “Working with Egg White Foams”, record results and discuss. 
Ward Principles of Food Science Laboratory Manual B-3.02, Working with Egg White Foams, Experiment 11A, pp. 145-148
	40.
	Allows students to EXPLAIN (B2) egg white foams as related to proteins.

	41.
	Students will conduct, record and discuss the experiment “Making Gluten Balls.”

Ward Principles of Food Science Laboratory Manual B-3.02, Making Gluten Balls, Experiment 11B, pp. 1459-150
	41.
	Allows students to apply their knowledge, understanding, and EXPLAIN (B2) gluten in foods.

	42.
	Teacher will generate and administer a test that measures student understanding of the function of proteins in food using the IMS Classroom Item Bank or another teacher generated test.  After completion, the teacher will review, re-teach, and retest using the R-3 Chart (see Unit A overview)  As a review, the teacher may demonstrate making hotdogs (protein emulsifications) using the industry formulation.  The teacher will reduce the formulation and use a food processor.  Hand crank sausage machine and cellulose casing may be purchased or borrowed for this experiment.   Additives may be purchased at http://www.butchersandpackers.com/spices.htm.
	42.
	Checks students understanding of the function of proteins in food by administering a formative assessment.

	43.
	Teacher will facilitate a discussion on vitamins and minerals using the PPT below while students classify examples, compare and explain the benefits of vitamins and minerals in food and in the body.  Notes will be taken or graphic organizers created and reviewed,
(B3.02 PPT Vitamins and Minerals)
	43.
	Provides students with understanding about vitamins and minerals.  Students will begin to UNDERSTAND (B2) how vitamins and minerals function in the body.



	Objective: 
	3.02 
	16%
	B2
	Understand the functions of nutrients in food.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	44.
	Students will complete “The Micronutrients:  Vitamins and Minerals – Coded Vitamins and Minerals.”

Ward Principles of Food Science Laboratory Manual B-3.02, The Micronutrients:  Vit. and Minerals – Coded Vitamins and Minerals, pp. 165-166
	44.
	Allows students to APPLY (C3) knowledge and understanding of vitamins and minerals.

	45.
	Teacher will facilitate a discussion using the PPT below on how processing affects vitamins and minerals while students participate in a questions and answer regarding how vitamins and minerals are affected in processing of foods.

(B3.02 PPT Processing and Vitamins and Minerals)
	45.
	Allows students to EXPLAIN (B2) about how processing affects vitamins and minerals.

	46.
	Students will conduct an experiment to determine the vitamin content in specific foods. Record, discuss, and explain findings. 
Ward Principles of Food Science Laboratory Manual B-3.02, Determining Vitamin C Content. Experiment 13C, pp. 175-176
	46.
	Students will EXPLAIN (B2) the processing affects vitamins and minerals in food.

	47.
	Teacher will present an overview of “The Function of Vitamins and Minerals as an Additive” and an overview of “The Function of Vitamins and Minerals in the Enrichment and Fortification of Foods” while students participate in a questions and answer explaining the effects of food additives
(B3.02 TH The Function of Vitamins and Minerals as an Additive in the Enrichment and Fortification of Foods)
	47.
	Provides students with procedural knowledge and understanding about how to study the function of vitamins and minerals and EXPLAIN (B2) the effects of additives in foods.

	48.
	Students will complete an activity about the functions of vitamins and minerals in food using the student handout below. Record, discuss and explain the effects of additives.
(B3.02 SH The Function of Vitamins and Minerals as an Additive in the Enrichment and Fortification of Foods)
	48.
	Allows students to apply their knowledge and understanding about the functions of vitamins and minerals and EXPLAIN (B2) the effects of additives in food.

	49.
	Teacher will generate and administer a test that measures student understanding of the function of vitamins and minerals in food using the IMS Classroom Item Bank or another teacher generated test.  After completion, the teacher will review, re-teach, and retest using the R-3 Chart (see Unit A overview)


	49.
	Checks students understanding of the function of additives in food as a formative assessment.


	Objective: 
	3.02 
	16%
	B2
	Understand the functions of nutrients in food.

	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


	http://www.wikipedia.org/



Objective 3.02
Appendix – Instructional Support Materials


B3.02PPT Sugar

B3.02PPT Functions of Sugar of Food

B3.02TH The Effect of Sugar of Yeast Fermentation

B3.02SH The Effect of Sugar of Yeast Fermentation

B3.02PPT Complex Carbohydrates

B3.02PPT Functions of Complex Carbohydrates

B3.02TH Complex Carbohydrates as Ingredients

B3.02SH Complex Carbohydrates as Ingredients

B3.02PPT Physical Properties of Starch

B3.02PPT Lipids

B3.02PPT Characteristics of Lipids

B3.02PPT The Deteriorative Effect of Oxygen on Lipids

B3.02SH The Deteriorative Effect of Oxygen on Lipids

B3.02TH The Non-polar Characteristics of Lipid Molecules: Salad Dressing
B3.02SH The Non-polar Characteristics of Lipid Molecules: Salad Dressing

B3.02PPT Functions of Lipids in Foods

B3.02TH The Function of Lipids in Emulsions: Mayonnaise

B3.02SH The Function of Lipids in Emulsions: Mayonnaise

B3.02TH The Ability of Lipids to Trap Air

B3.02SH The Ability of Lipids to Trap Air

B3.02PPT Proteins

B3.02PPT Denaturation of Protein
B3.02TH Enzymatic Denaturation of Proteins:  Milk Curds

B3.02SH Enzymatic Denaturation of Proteins:  Milk Curds

B3.02TH The Denaturation of Proteins by Heat

B3.02SH The Denaturation of Proteins by Heat

B3.02PPT Function of Proteins
B3.02TH The Function of Proteins in Gel Formation
B3.02TH Gels Homemade Marshmallows

B3.02SH The Function of Proteins in Gel Formation

B3.02PPT Vitamins and Minerals

B3.02PPT Processing and Vitamins and Minerals

B3.02TH The Function of Vitamins and Minerals as an Additive in the Enrichment and Fortification of Foods

B3.02SH The Function of Vitamins and Minerals as an Additive in the Enrichment and Fortification of Foods

	COURSE:
	7075 Foods II – Food Technology
	UNIT B
	Food Constituents

	

	COMPETENCY:
	3.00
	24%
	B2
	Understand the functions of food constituents

	Objective:
	3.03
	5%
	B2
	Understand the functions of enzymes and phytochemicals.

	Essential Questions:
· How do enzymes function in food?

· How do phytochemicals function in food?



	UNPACKED CONTENT 

	Other food constituents include enzymes and phytochemicals.

ENZYMES

· Enzymes are proteins that catalyze specific chemical reactions.  The key properties of enzymes include:
· Ripen fruits and vegetables.

· Spoil fruits and vegetables after harvest.

· Change flavor, color, texture, and nutritive value of food.

· Decrease shelf-life if not inactivated.

· Extract and purify commercially to:

· Break down starch

· Tenderize meat

· Clarify wines

· Coagulate milk

· Naturally-occurring enzymes:
· trigger enzymatic browning.
· found in some fruits.
· found in some meat tenderizers.

· Factors that affect enzyme activity include:
· Water availability
· Amount of substrate
· Denaturization changes the structure of proteins and stops the enzyme activity.

· Factors that denature enzymes:

· Heat 

· Acids and bases
· Salts
· Enzyme inhibitors



	COURSE:
	7075 Foods II – Food Technology
	UNIT B
	Food Constituents

	

	COMPETENCY:
	3.00
	24%
	B2
	Understand the functions of food constituents

	Objective:
	3.03
	5%
	B2
	Understand the functions of enzymes and phytochemicals.

	UNPACKED CONTENT 

	· Enzymes have both positive and negative effects. 

Positive effects include:

· making food easier to eat

· preserving food, and 

· improving flavor, quality, or appearance.

Negative effects include:

· enzymatic browning 

· spoilage

PHYTOCHEMICALS

· Phytochemicals, compounds found naturally in plants that have been shown to have a wide range of health benefits, give plants their colors and flavors. 

· Seven families of phytochemicals have been identified:

1. Allyl sulfides – onions, garlic, leeks, and chives

2. Carotenoids – pumpkins, carrots, dark green and yellow vegetables, papayas, oranges, tangerines, tomatoes, watermelon, guava, and red peppers.

3. Flavonoids – yellow and red onions, red grape juice, apples, cranberries, broccoli, and tea,

4. Indoles – broccoli, cabbage, kale, and cauliflower

5. Phenolic acids – strawberries, raspberries, citrus fruits, tomatoes, carrots, whole grains, and nuts

6. Saponins – spinach, potatoes, tomatoes, oats, beans, and legumes 

7. Terpenes – citrus fruits




	Objective: 
	3.03 
	5%
	B2
	Understand the functions of enzymes and phytochemicals.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	1.
	Teacher will facilitate a discussion using the PPT below on enzymes while students create their own graphic organizer for note taking.  Students will note examples of enzymes and the effects of enzymes in foods.  Teacher might bring in examples of foods containing natural and chemical enzymes and questions and answer period will help to further students understanding.
(B3.03 PPT Enzymes)
	1.
	Allows students to EXEMPLIFY (B2) enzymes and EXPLAIN (B2) effect of enzymes in foods.

	2.
	Students will complete “Enzymes:  The Protein Catalyst.”   

Ward Principles of Food Science Laboratory Manual Enzymes:  The Protein Catalyst-Scrambled Vocabulary, pg. 153
	2.
	Allow students to APPLY (C3) knowledge and understanding about enzymes.



	3.
	Students will complete “Identifying Enzyme and Protein Qualities.”

Ward Principles of Food Science Laboratory Manual Identifying Enzyme and Protein Qualities, pg. 154
	3.
	Allow students to APPLY (C3) knowledge and understanding about enzymes.

	4.
	Teacher will facilitate a discussion using the PPT below on factors that denature enzymes while students create their own graphic organizer for note taking.  Share and review factors in small groups.
(B3.03 PPT  Denaturation of Enzymes in Food)
	4..
	Provides students with knowledge and understanding about factors that denature enzymes.

	5.
	Students will conduct an experiment using the handout below about the use of heat and pH to denature enzymes.  Students will review and discuss the effects of heat and pH. 
(B3.03 TH Catalysis Using Enzymes in Pineapple)
(B3.03 SH Catalysis Using Enzymes in Pineapple)
	5.
	Allows students to apply their knowledge and understanding about factors and EXPLAIN (B2) how enzymes are denatured.

	6.
	Teacher will facilitate a discussion using the PPT below on changes in food due to enzyme activity while students create their own graphic organizer or take notes on the PPT handout.  Students will review and discuss the changes in food due to enzyme activity. 
(B3.03 PPT Enzyme Activity)
	6.
	Allows students to EXPLAIN (B2) changes in food due to enzyme activity.

	7.
	Students will conduct experiment “Enzymatic Browning.” Using the lab activity below.  Students will be able to further explain the effects of enzyme activity on food.
Ward Principles of Food Science Laboratory Manual Experiment 12B, Enzymatic Browning, pg. 157-159
	7.
	Allows students to APPLY (C3) and EXPLAIN (B2) the impact of enzyme activity on food.

	8.
	Students will conduct experiment “Enzymatic Browning.”

Ward Principles of Food Science Laboratory Manual B-3.03, Experiment 12C, Proteolytic Enzymes in Fruit, pg. 161-163
	8.
	Allows students to EXPLAIN (B2) the impact of enzyme browning on food.


	Objective: 
	3.03 
	5%
	B2
	Understand the functions of enzymes and phytochemicals.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	9.
	Teacher will generate and administer a test that measures student understanding of the function of enzymes in food using the IMS Classroom Item Bank or another teacher generated test.  After completion, the teacher will review, re-teach, and retest using the R-3 Chart (see Unit A overview)
	9.
	Checks students understanding of the function of enzymes in food with a formative assessment.

	10.
	Teacher will facilitate a discussion using the PPT below while students discuss and begin to provide examples and classify examples of phytochemicals.  Students will take notes using the PPT handout or create their own graphic organizer. 
(B3.03 PPT Phytochemicals)
	10.
	Allows students to CLASSIFY (B2) and EXEMPLIFY (B2) functions of phytochemicals in foods.

	11.
	Students will complete “Phytochemicals:  The Other Food Components.”

Ward Principles of Food Science Laboratory Manual Phytochemicals:  The Other Food Components-Phytochemcial Terms, pg. 177-178
	11.
	Allow students to APPLY (C3) additional knowledge and understanding about phytochemicals.

	12.
	Teacher will facilitate a discussion using the PPT below while students discuss, provide examples, classify examples and provide benefits of phytochemicals.  Students will take notes using the PPT handout or create their own graphic organizer. 

on the seven groups of phytochemicals.

(B3.03 PPT Seven Families of phytochemicals)
	12.
	Allows students to UNDERSTAND (B2) the effect of phytochemicals on food and the body.

	13.
	Students will conduct an experiment to study the effect of heat and pH on plant pigments and further explain the benefits of heat and pH on phytochemicals.

( B3.03 SH The Effects of Heat and pH on Plant Pigments) 
	13.
	Allows students to APPLY (C3) their knowledge and understanding about phytochemicals and EXPLAIN (B2) the effect of heat and pH on them.

	14.
	Teacher will generate and administer a test that measures student understanding of the function of phytochemicals in food using the IMS Classroom Item Bank or another teacher test.  After completion, the teacher will review, re-teach, and retest using the R-3 Chart (see Unit A overview).

	14.
	Checks student’s knowledge about the function of phytochemicals in food as a formative assessment.


	Objective: 
	3.03 
	5%
	B2
	Understand the functions of enzymes and phytochemicals.

	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


	http://www.wikipedia.org/



Objective 3.03
Appendix – Instructional Support Materials


B3.03PPT Enzymes
B3.03PPT Denaturation of Enzymes
B3.03TH Catalysis Using Enzymes in Pineapple

B3.03SH Catalysis Using Enzymes in Pineapple

B3.03PPT Enzyme Activity in Food

B3.03 PPT Phytochemicals

B3.03 PPT Seven Families of Phytochemicals

B3.03SH The Effects of Heat and pH on Plant Pigments

	COURSE: 
	7075 Foods II - Food Technology
	UNIT B
	Food Constituents

	

	COMPETENCY:
	4.00 
	6%
	B2
	Understand food additives and food substitutes. 

	Objective: 
	4.01 
	3%
	B2
	Understand food additives and food substitutes.

	Essential Questions: 

· What are the two classifications and examples of additives used by the food industry?

· What are the two functions of food additives?

· What are the primary food substitutes used for in the food industry?



	UNPACKED CONTENT 

	· A food additive is a substance added to food to cause a desired change in product characteristics.  
· There are two classification of additives:

· Intentional – added on purpose

· Incidental – enter foods unintentionally

· Approximately 3,000 intentional food additives are classified into 12 major groups:

· Preservatives

· Antioxidants

· Sequestrants

· Surface active agents

· Stabilizers and thickeners

· Bleaching and maturing agents/starch modifiers

· Buffers, acids, alkalies

· Food colors

· Food substitutes

· Nutritional additives

· Flavoring agents

· Miscellaneous additives

· The two functions of food additives:

· Maintain and/or improve nutritional quality

· Facilitate production, processing, or preparation




	COURSE: 
	7075 Foods II - Food Technology
	UNIT B
	Food Constituents

	

	COMPETENCY:
	4.00 
	6%
	B2
	Understand food additives and food substitutes. 

	Objective: 
	4.01 
	3%
	B2
	Understand food additives and food substitutes.

	UNPACKED CONTENT 

	· Food substitutes (analogs) are classified as natural or manufactured substances designed to reduce caloric content while mimicking the functional properties, such as:

· flavor

· mouth feel
· texture

· appearance

· Primary substitutes used in the food industry are classified into three types.

They are classified as:

·  sugar substitutes.
·  fat substitutes.
·  salt substitutes.

Sugar substitutes are classified as non-nutritive sweeteners and nutritive sweeteners.

· Non-nutritive sweeteners include:  acesulfame potassium, aspartame, saccharin, stevioside,  sucralose, and neotame.  

· Nutritive sweeteners are sweet alcohols, such sorbitol and mannitol.  

Fat substitutes are classified as:

· Starch-based fat substitutes – vegetable gums, dextrain, maltodextrin, polydextrose, and pectin.

· Protein-based fat substitutes – Simplesse®

· Manufactured fats – Olestra
Salt substitutes designed to taste similar table salt, which is mostly sodium chloride. They usually contain potassium chloride.



	Objective: 
	4.01 
	3%
	B2
	Understand additives and food substitutes used in foods. 

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	1.
	Teacher will facilitate a discussion on the two classifications of additives using the PPT below.  Students will take notes on PPT handout or create their own graphic organizers.  Teacher and students will begin to identify examples of additives and classify examples of additives through exploring labels of foods in the classroom. 
(B4.01 PPT Additives)
	1.
	Allows students to CLASSIFY (B2) and EXEMPLIFY (B2) food additives.

	2.
	Teacher will explain the student activity “Identifying Additives on Food Labels.”

(B4.01 TH Identifying Additives on Food Labels)
	2.
	Provides students with procedural knowledge and understanding about how to CLASSIFY (B2) and EXEMPLIFY (B2) additives in food. 

	3.
	A few days before this activity ask students to bring three food labels from home.  They could be scanned copies of labels or those found on the Internet.  Students will classify food additives on three food labels brought from home using the student handout below.

(B4.01 SH Identifying Additives on Food Labels)
	3.
	Allows students to CLASSIFY (B2) and EXEMPLIFY (B2) additives in food. 

	4.
	Teacher will facilitate a discussion using the PPT below on why additives are added to foods while students are taking notes on the PPT handout or they will create a graphic organizer of their own.  Teacher and students will discuss the effect of additives on foods.
(B4.01 PPT Functions of Food Additives)
	4.
	Provide students with knowledge and understanding the effect (EXPLAIN (B2) of additives to foods.

	5.
	Teacher will explain “Functions of Additives in Foods” using the teacher handout below.  

(B4.01 TH Functions of Additives in Foods) 
	5.
	Provides students with knowledge and understanding about the functions of food additives.

	6.
	Teacher will discuss the student activity “Controversial Additives” using the teacher handout below.  Ask students to do an Internet search at home or outside of class on controversial additives and share their findings in class.
(B4.01 TH Pro’s and Con’s of Controversial Additives)
	6.
	Provides students with knowledge and understanding about the controversies behind the use of food additives.

	7.
	Students will complete an activity about the controversies of using of additives in foods using the student handouts below.  Students will continue to explain controversial food additives.   Teacher will use scoring rubric for student / group evaluation.
(B4.01 SH Pro’s and Con’s of Controversial Additives)

(B4.01 TH Food Additive Debate Rubric)
	7.
	Allows students to APPLY (C3) knowledge EXPLAIN (B2) controversies of using food additives.

	8.
	Teacher will facilitate a discussion using the PPT below on the types of food substitutes while students take notes on the PPT handout or create a graphic organizer.  Students and teachers will conduct a questions and answer where students will be given examples of food substitutes to classify and will explore other examples of food substitutes.
(B4.01 PPT Food Substitutes)
	8.
	Provide students with knowledge and CLASSIFY (B2) and EXEMPLIFY (B2) food substitutes.


	Objective: 
	4.01 
	3%
	B2
	Understand additives and food substitutes used in foods. 



	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	9.
	Teacher will discuss how to compare sugar substitutes using teacher handout below.  Students will take notes on the back of the student handout in #10.
(B4.01 TH Non-Nutritive Sweeteners or Sugar Substitutes)
	9.
	Provide students with procedural knowledge and understanding about how to COMPARE (B2) sugar substitutes.

	10.
	Students will compare sugar substitutes using the student handout below and conducting a taste test.
(B4.01 SH Sugar Substitutes)
	10.
	Allows students to COMPARE (B2) sugar substitutes.

	11.
	Teacher will discuss how to compare fat substitutes using the PPT below while students take notes on the PPT handout or create a graphic organizer for their own note taking.  Students will discuss from their own experiences the differences in fat substitutes. 
(B4.01 TH Fat Substitutes)
	11.
	Provides students with procedural knowledge and understanding about how to COMPARE (B2) fat substitutes.

	12.
	Students will compare fat substitutes using the student handout below and performing test tests.  Record and discuss results.
(B4.01 SH Fat Substitutes)
	12.
	Allows students to COMPARE (B2) fat substitutes.

	13.
	Student will prepare and present the FCCLA Star Event:  “Illustrated Talk” on the advantages and disadvantages of the use of food additives or food substitutes.

FCCLA Star Event Manual

National FCCLA Star Events Manual, 2005.  pp 73-76.
	13.
	This activity will check the students’ understanding of the controversy surrounding the use of food additives.

	14.
	Teacher will generate and administer a test that assesses student ability to classify and compare additives and food substitutes using the IMS Classroom Item Bank or another teacher generated test.  After completion, the teacher will review, re-teach, and retest using the R-3 Chart (see Unit A overview)


	14.
	Checks student’s ability to UNDERSTAND (B2) additives and food substitutes in a formative assessment. 


	Objective: 
	4.01 
	3%
	B2
	Understand additives and food substitutes used in foods. 



	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


	http://www.wikipedia.org/



Objective 4.01
Appendix – Instructional Support Materials


B4.01PPT Additives
B4.01TH Identifying Additives on Food Labels

B4.01SH Identifying Additives on Food Labels 

B4.01PPT Functions of Food Additives
B4.01TH Functions of Additives in Foods
B4.01TH Pro’s and Con’s of Controversial Additives

B4.01SH Pro’s and Con’s of Controversial Additives

B4.01TH Food Additive Debate Rubric
B4.01PPT Food Substitutes

B4.01TH Non-Nutritive Sweeteners or Sugar Substitutes

B4.01SH Sugar Substitutes

B4.01TH Fat Substitutes

B4.01SH Fat Substitutes

	COURSE: 
	7075 Foods II - Food Technology
	UNIT B
	Food Constituents

	

	COMPETENCY:
	4.00 
	6%
	B2
	Understand food additives and food substitutes.

	Objective: 
	4.02
	3%
	B2
	Understand government regulations related to food additives and food substitutes.

	Essential Questions: 

· Which government agencies oversee additives regulations?

· What is the process for additive approval?

· What other than safety does FDA consider when approving an additive for use in the food industry?

· What is the GRAS list and the five classifications?

· What is the Delaney Clause and why is this important?

	UNPACKED CONTENT 

	· The two government agencies that control the use of food additives in the United States are:

· FDA:  Food and Drug Administration

· The FDA regulates all food except red meat, poultry, and eggs, which are monitored by the USDA. The FDA oversees the use of additives and also sets the guidelines that manufacturers must follow.  FDA regulates processed foods.
· USDA:  United States Department of Agriculture

· The USDA enforces standards for the quality and wholesomeness of meat, poultry, and eggs. USDA also regulates all raw food products.
· Food additive guidelines are established after extensive testing and research to confirm safety. 
· Before an additive is approved, the manufacturer must complete six steps in order:

· Test its effectiveness.

· Measure the amount present in the final product.

· Feed it in large doses to animals under controlled conditions to prove its safety.

· Present all test results to the FDA for review.

· Complete a public hearing.

· Follow FDA’s written regulations stating permitted food usage.

· Safety is not the only requirement of food additives regulations.  To be approved, it must:

· Perform an intended and useful function.

· Not deceive the consumer or conceal faulty ingredients or defects in mfg. practices.

· Not substantially reduce the food’s nutritional value.

· Not be used in place of good manufacturing practices.

· Include a method for analyzing the presence of the additive in food.




	COURSE: 
	7075 Foods II - Food Technology
	UNIT B
	Food Constituents

	

	COMPETENCY:
	4.00 
	6%
	B2
	Understand food additives and food substitutes.

	Objective: 
	4.02
	3%
	B2
	Understand government regulations related to food additives and food substitutes.

	UNPACKED CONTENT 

	· Food additives that have long been used with known health hazards are exempt from completing the approval process. This is called the generally recognized as safe (GRAS) list.  There are five classifications of ingredients on the GRAS list:

· Class 1 – safe at present and anticipated levels of use.

· Class 2 – safe at current usages but must be studied if use level is increased.

· Class 3 – restricted use

· Class 4 – FDA must establish stricter guidelines.

· Class 5 – Ingredients recommended to be removed from the GRAS list 

· The Delaney Clause bars the approval of any food additive found to cause cancer in humans or animals at any level.




	Objective: 
	4.02
	3%
	B2
	Understand government regulations related to food additives and food substitutes.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	1.
	Teacher will facilitate a discussion using the PPT below on the government agencies that oversee food additives regulations while students take notes on PPT handout or create a graphic organizer of their own for further study.  Students will begin to research examples of regulations of additives and substitutes and explain how the government agencies affect these new food products.
(B4.02 PPT Government Agencies)
	1.
	Allows students to EXEMPLIFY (B2) and EXPLAIN (B2) how government agencies regulate food additives.

	2.
	Students will continue to research who regulates food additives and food substitutes using the student handout below.  This could be done as a homework assignment and discuss findings in class.
(B4.02 SH Exploring the Role of Government Agencies in Regulating Food Additives)
	2.
	Allows students to EXPLAIN (B2) the role of government in regulating food additives and food substitutes.

	3.
	Teacher will describe the process for government approval of food additives using the PPT below while students take notes on the PPT handout or create their own graphic organizer for further study.  Teacher and students will discuss factors and reasons for approval.  
(B4.02 PPT Food Additive Approval)
	3.
	Allows students to EXPLAIN (B2) the food additive approval process.

	4.
	Teacher will lead a discussion using the teacher handout below on additional considerations for additives in foods while students will participate through questions and answer session.  Students will begin to explain the additional considerations for additives in health benefits of food additives. 

B4.02 TH Additional Considerations for Additives in Foods)
	4.
	Allows students to EXPLAIN (B2) other considerations for additives in foods and the health benefits of food additives.

	5.
	Students will research additional considerations for additives using the internet using the student handout below.

(B4.02 SH Additional Considerations for Additives in Foods)
	5
	Allows students to research additional considerations regarding the additive approval process.

	6.
	Teacher will facilitate a discussion on the GRAS list and the Delaney Clause using the PPT below while students take notes or create their own graphic organizer.  Through a question and answer period students will begin to classify examples of ingredients in each GRAS list class and explain the benefit. 
(B4.02 PPT GRAS List and Delaney Clause)
(B4.02 TH GRAS List and Delaney Clause)
	6.
	Provides students to EXPLAIN (B2) and CLASSIFY (B2) the GRAS list and the Delaney Clause.

	7.
	The student will prepare and present the FCCLA Star Event “Illustrated Talk” on the challenges of implementing the Delaney Clause today.
	7.
	Allows students to APPLY (C3) their knowledge of career opportunities in government regulatory agencies to develop a resume for a job interview. 

	8.
	Teacher will generate and administer a test that assesses student ability to classify additives and food substitutes using the IMS Classroom Bank or another teacher generated test.  After completion, the teacher will review, re-teach, and retest using the R-3 Chart (see Unit A overview)
	8.
	Checks student’s ability to UNDERSTAND (B2) government regulations related additives and food substitutes as a formative assessment. 


	Objective: 
	4.02
	3%
	B2
	Understand government regulations related to food additives and food substitutes.

	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, 2005.  pp 81-84.

    BIO. "Biotechnology: The Choice for Your Future. A Resource Guide." Washington, D.C.: Biotechnology Industry Organization. 
Potter & Hotchiss. “Food Science” 5th Edition


	www.multimediatextbook.com
http://www.wikipedia.org/



Objective 4.02
Appendix – Instructional Support Materials


B4.02PPT Government Agencies

B4.02SH Exploring the Role of Government Agencies in Regulating Food Additives

B4.02PPT Food Additive Approval

B4.02TH Additional Considerations for Additives in Foods

B4.02SH Additional Considerations for Additives in Foods

B4.02PPT GRAS List and Delany Clause

B4.02TH GRAS List and Delany Clause
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