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Career, Technical, & Agricultural Education







PATHWAY:  
Nutrition and Food Science
COURSE:  

Food Science
UNIT 8: 

FCS-FS-8 Importance of Proteins
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Annotation: 
Proteins play an important role in the body’s nutrition and in food preparation. Made up of a chain of amino acids, the understanding of proteins from a food science point of view goes far beyond keeping our bodies healthy. In this unit, students will learn the functions of proteins, as well as practice using the methods in a few food labs. 
Grade(s):  

	
	9th

	
	10th

	X
	11th

	X
	12th


Time:  
15 Hours
Author: 
Helen Hawver
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
FCS-FS-8. Students will discuss why proteins are important in food preparation and preservation. 

a) Describe ways in which protein is used in food preparation. 

b) Identify the essential and nonessential amino acids. 

c) Compare and contrast complete and incomplete proteins. 

d) Explain what happens during the denaturation of protein and how the process occurs. 

e) Explain coagulation and apply basic principles of the chemistry of protein to cooking eggs, milk, and meat products and in creating egg foams and meringues. 

GPS Academic Standards:
SB1  

Students will analyze the nature of the relationships between structures and functions of living things. 

SC2 

Students will relate how the Law of Conservation of Matter is used to determine chemical composition in compounds and chemical reactions. 

ELA10RL5 
The student participates in student-to-teacher, student-to-student and group verbal interactions. 

ELA11LSV1 
The student participates in student-to-teacher, student-to-student and group verbal interactions. 

NFCS9.6.2
Implement food preparation, production, and testing systems.
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Enduring Understandings: 
Proteins play an important role in food preparation as well as completing a healthy diet. With a basic grasp on the importance of the chemical structure of proteins and their nutritional benefits, better diet choices can be achieved.  Combining different proteins in the same dish can improve the quality of the dish, and may also complete the chemical make-up of the proteins. Proteins are a crucial part of every person’s diet, no matter what their eating choices entail. Vegetarians and non-vegetarians alike should be aware of the impact of proteins for their body’s nutritional needs. 
Essential Questions: 
· How are proteins used in food preparation?

· What are the essential and nonessential amino acids?
· How are complete and incomplete proteins alike and how are they different?

· What is the denaturation and coagulation of protein and how do both occur?

Knowledge from this Unit:  
Students will be able to: 
· Describe how proteins are used in food preparation.
· Comprehend the role of essential and non essential amino acids, as well as complete and incomplete proteins.

· Understand the process of denaturation and coagulation.
Skills from this Unit:  
Students will:
· Demonstrate how proteins play an important role in food preparation (for example, using coagulation in food preparation).
· Have the ability to prepare dishes that contain sufficient sources of protein 

· Identify complete and incomplete proteins
· Be able to explain the importance of adding protein to a vegetarian diet
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Assessment Method Type: 
	
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	
	_X_ Quizzes/Tests

_X_ Unit test

	X
	Group project

	X
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
_X_ Partner and small group discussions

_X_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment Attachments and / or Directions: 
Importance of Proteins Test – Administer following Lesson 4
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•
LESSON 1: PROTEINS: AMINO ACIDS and COMPLETE/INCOMPLETE PROTIENS

1.
Identify the standards. Standards should be posted in the classroom.

FCS-FS-8. Students will discuss why proteins are important in food preparation and preservation. 

a) Identify the essential and nonessential amino acids. 

b) Compare and contrast complete and incomplete proteins. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· What are the essential and nonessential amino acids?
· How are complete and incomplete proteins alike and how are they different?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Protein
	Amino Acids
	Non-essential Amino Acids

	Essential Amino Acids
	Incomplete Proteins
	Complete Proteins

	Protein
	Denaturation
	Coagulation


4.
Show slides 1-5 of the Importance of Proteins PowerPoint
· Hand out the Importance of Proteins Worksheet. Have students work on this as you show the Importance of Proteins PowerPoint.

· Discuss the information presented on slides 1-5. These slides give an overview of amino acids and incomplete/complete proteins.
· Students should understand the role proteins play in the nutrition of the body first, so they can then understand why certain proteins are placed together when preparing food. 

5.
Pass out the Proteins Graphic Organizer Handout. Have students complete.
LESSON 2: IMPORTANCE OF PROTIENS IN FOOD PREPARATION

1.
Identify the standards. Standards should be posted in the classroom.

FCS-FS-8. Students will discuss why proteins are important in food preparation and preservation. 

a) Describe ways in which protein is used in food preparation. 
b) Explain what happens during the denaturation of protein and how the process occurs. 

c) Explain coagulation and apply basic principles of the chemistry of protein to cooking eggs, milk, and meat products and in creating egg foams and meringues. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· How are proteins used in food preparation?

· What is the denaturation and coagulation of protein and how do both occur?

3.
Food Lab
· In this food lab, students will make hummus, which combines two incomplete proteins to create a complete protein. 
· Tahini paste (sesame seed paste) can be found at most grocery stores in the natural or health foods section. 

· It is an important ingredient to make the hummus a complete protein when combined with the chickpeas.

· If it becomes a problem to find, choose another recipe for another complete protein or purchase hummus at the grocery store.

· Ingredients

· 2 cups canned chickpeas, drained and rinsed

· 1 lemon, juiced

· 2 tablespoons tahini paste

· 1 tablespoon garlic

· 1/4 cup olive oil, plus more, for drizzling

· Salt

· Freshly ground black pepper

· 1 cup kalamata olives, pitted

· Fresh pita bread

· Directions

· In a food processor, combine the chickpeas, lemon juice, tahini paste, and garlic. 
· Process until smooth. 
· With the machine running, add 1/4 cup olive oil, a little at a time. Season with salt and pepper.

· Spoon the hummus in the center of a large platter. Drizzle the hummus with olive oil. Arrange the black olives and fresh pita bread around the hummus.

4.
Vegetarian Point of View

· Since most proteins are found in animal products, students need to take into consideration the diet of a vegetarian, especially those that have restricted themselves to only plant based foods, or vegans.
· In this activity, students will write a letter to a fictional vegetarian, explaining to them the importance of protein in their diet and how they can incorporate proteins into their diets. 

· The object of the letter is to educate vegetarians on the concept of complete proteins, but not make them animal product consumers. 
· Students should focus on the education of how to combine incomplete proteins to create complete proteins.

•
LESSON 3: IMPORTANCE OF PROTIENS

1.
Videos
· Introduce this lesson with a video on how cheese can be made through denaturation. 

· Access this website from NBC Learn: http://www.nbclearn.com/portal/site/learn 

· Click on the video “The Chemistry of Cheese”

· Access the same website to view the video “The Chemistry of Burgers”

· This video describes what happens to protein when it is exposed to heat (also denaturation)
· If this site does not take you directly to the videos, click on the “Chemistry Now” box link

· After the videos, ask students if they have ever really thought about how their food is prepared and the chemistry behind it. Now ask them to brainstorm on how other proteins react when cooked. This should open a brainstorm discussion for coagulation.

2.
Show slides 6-10 of the Importance of Proteins PowerPoint
· Discuss the information presented in slides 6-10. These slides describe the processes of denaturation and coagulation (both discussed in the NBC Learn videos). The slides also cover how proteins are used in food preparation. Students will use several of these methods in the labs listed below.
•
ATTACHMENTS FOR LESSON PLANS:
Importance of Proteins PowerPoint
Importance of Proteins Worksheet
Proteins Graphic Organizer Handout
•
NOTES & REFLECTION: 

Considering the complexity of proteins, this unit covers the basics. If time permits, a closer “chemistry” (chemical bonds, etc.) view of proteins could be an extension of this unit. Also, if time permits, other food labs can be incorporated into the unit, especially those that focus on eggs. 
For students with special learning needs, a set of modified notes is offered in this unit. Students can follow along with the PowerPoint and fill in the blanks where appropriate. These students may also need to be partnered with a strong student group during the food lab portion of this unit. 

Additional resources such as Alton Brown’s videos can be added to this unit for enrichment. 
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Culminating Unit Performance Task Title: 
Protein Food Labs
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

These labs are outlined in the Protein Food Labs Handout. Students will conduct food labs that require the use of one or more protein functions. The recipes provided can be utilized, or other recipes may be used. Additional labs can be added if time permits. Students with special learning needs should be paired with a group of strong students. The art of working with proteins is very precise and labs that use meringues should be demonstrated so that students understand the sensitive process. To grade students, individually or in groups, use the Protein Food Labs Rubric. 

Administer the Importance of Proteins Test.
Attachments for Culminating Performance Task: 
Protein Food Labs Handout

Protein Food Labs Rubric
Importance of Proteins Test
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Web Resources:
http://www.foodnetwork.com/recipes/emeril-lagasse/chickpea-spread-with-sesame-seed-paste-hummus-bi-tahina-recipe/index.html 
http://www.nbclearn.com/portal/site/learn 

http://find.myrecipes.com/recipes/recipefinder.dyn?action=displayRecipe&recipe_id=10000000257560 

Materials & Equipment: 
· Ingredients needed to make hummus:
· 2 cups canned chickpeas, drained and rinsed

· 1 lemon, juiced

· 2 tablespoons tahini paste

· 1 tablespoon garlic

· 1/4 cup olive oil, plus more, for drizzling

· Salt

· Freshly ground black pepper

· 1 cup kalamata olives, pitted

· Fresh pita bread
· Ingredients needed to make baked macaroni and cheese:
· ½ box of elbow macaroni; cooked and drained

· 2 tablespoons butter

· 1 egg

· Salt and pepper

· 2 cups shredded cheddar cheese

· 1 cup milk
· Ingredients needed to make coconut cream pie:
· 3/4  cup  sugar, divided

· 1/4  cup  cornstarch

· 2  cups  half-and-half

· 4  egg yolks

· 3  tablespoons  butter

· 1  cup  flaked coconut

· 2  teaspoons  vanilla extract,divided

· 1  baked (9-inch) pastry shell

· 1  cup  whipping cream

· Garnish: toasted coconut chips

· Computer with Internet Access
· Projection Equipment
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	X
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	X
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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