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Career, Technical, & Agricultural Education







PATHWAY:  
Nutrition and Food Science
COURSE:  

Food Science
UNIT 10: 

FCS-FS-10 Food Additives and Analogs
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Annotation: 
This unit covers food additives and analogs, their importance to the food supply and the governmental agencies that control their use in the food supply. Several research and teaching projects for the students are available.
Grade(s):  

	
	9th

	
	10th

	x
	11th

	x
	12th


Time:  
15 Hours
Author: 
Rhonda L. Barlow (Savannah-Chatham)
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-10: Students will discuss the reasons for the use of food additives and food analogs in food preparation and in processed products. 


a. Define food additive, discuss the various purposes of food additives, and identify advantages and disadvantages of their use. 


b. Identify regulations of food additives and the agencies involved. 


c. Explain the difference between natural and artificial additives. 


d. Define food analog and list the main functions of food analogs. 


e. Conduct a sensory evaluation of foods with and without food additives, compile data, and examine the results. 

GPS Academic Standards:
SCSh1. Students will evaluate the importance of curiosity, honesty, openness and skepticism in science. 

SCSh6. Students will communicate scientific investigations and information clearly. 

MC4P5. Students will represent mathematics in multiple ways. 

ELA11SV2. The student formulates reasoned judgments about written and oral communication in various media genres. The student delivers focused, coherent and polished presentations that convey a clear and distinct perspective, demonstrate solid reasoning and combine traditional rhetorical strategies of narration, exposition, persuasion and description. 

National / Local Standards / Industry / ISTE:

NFCS 9.5.6. Conduct sensory evaluations of food products.
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Enduring Understandings: 

All processed foods have some type of food additives in them to make them taste good. Food additives 
and food analogs are essential for people with special dietary needs. Food additives keep our food supply 
safe. Understanding the benefits and hazards associated with food additives and analogs will help 
students make informed food choices in the future.
Essential Questions: 
· What is a food additive?

· What are the different food additives available on the market?

· Why do processed foods have food additives in them?
· What are food analogs?

· What are food analogs used for in food production?

· How can a person use food analogs to meet their special dietary needs?

· What government agencies ensure the safety of additives in our food supply? 

Knowledge from this Unit:  
Students will be able to: 
· Define the terms food additive, and food analog

· List the basic purpose and function of food additives

· Identify how specific food analogs can meet specific dietary needs  

· Determine the difference between artificial additive and natural additive
Skills from this Unit:  
Students will:
· Perform taste tests according to industry standard
· Calculate food additives in processed foods

· Use food analogs in a diet to provide sustenance for specific diets
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Assessment Method Type: 
	
	Pre-test

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

	
	_x_ Quizzes/Tests

__ Unit test

	x
	Group project

	
	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

_x_ 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

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ 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

_x_ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 

NONE
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•
LESSON 1:  Introduction to Food Additives 

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


FCS-FS-10: Students will discuss the reasons for the use of food additives and food analogs in food preparation and in processed products. 


a. Define food additive, discuss the various purposes of food additives, and identify advantages and disadvantages of their use. 


b. Identify regulations of food additives and the agencies involved. 


c. Explain the difference between natural and artificial additives. 


d. Define food analog and list the main functions of food analogs. 


e. Conduct a sensory evaluation of foods with and without food additives, compile data, and examine the results. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· What is a food additive?

· What are the different food additives available on the market?

· Why do processed foods have food additives in them?

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

	Food additive
	FDA
	Natural additives

	Artificial food additives
	Food analog
	Ingredient

	Incidental food additive
	GRAS List
	Delaney Clause

	Preservative
	Antimicrobial agent
	Humectants

	Maturing and bleaching agent
	pH control agent
	Sulfite

	Ester
	Margin of safety
	Controlled use

	Fat replacers
	Artificial sweeteners
	Artificial flavors

	Salt substitutes
	Taste test
	Food label nutrient claims

	Pre-sanctioned substances
	Natural flavors
	


4.
Day 1 to 5
Warm-up/Journal Activity:  Ask students if they preserve food at home; if they do, then ask what kind of food.  What kind of preservatives do they use? Have a class discussion on their answers.  

5. 
Show the class the FDA Food Additives PowerPoint.
6. 
Class work:  
1. Distribute the Food Additives Teaching Project Handout. 
2. Student provides a definition, and example of appropriate usage in the food production industry, for each of the unit terminology terms on the.
3. Present teaching activity to class. Grade the presentations using the attached, Group Presentation Rubric. Also distribute the Teammate Evaluation Rubric to the team members of the group.
•
LESSON 2: Food Additives 

1. 
Review Essential Questions. Post Essential Questions in the classroom.
· What is a food additive?

· What are the different food additives available on the market?

· Why do processed foods have food additives in them?

2. 
Day 6 and 7 


Warm-up/Journal Activity:  Ask students if they were a food additive, what would they want to be and why.  Have a class discussion on their answers.  

3. 
Class work:  

Distribute the Food Additives Q and A Information Poster Worksheet .  

Students complete information poster from teaching activity notes.

4. 
Day 8 and Practical Sensory Lab: 

Hand out the Food Science Laboratory Report.

The laboratory experiment is:  "Using Lemon juice as a preservative".


Students will perform a sensory lab using lemon juice and apples. 
Directions:
 peel and cut apple into 6 slices




Submerge 2 pieces per group into each bowl (1 bowl with plain water only; 1 bowl with 2 tsp 


vinegar; 1 bowl with lemon juice.




Leave apples submerged in the water for 5 minutes




Take apple slices out of each bowl, observe appearance, and taste.



Taste only one slice from each bowl.  The remaining slices, place on a plate; place plate in 



refrigerator.  Taste next day to evaluate taste quality between the three preservation 



methods.  
5. 
Use the Food Science Lab Rubric for grading. 
6. 

Summary:


Lab Questions:  
Did the apple slices taste any different on the second day?





Which acid preserved to apple’s color the best?  






How was the taste affected by the acid being added to the water?

•
LESSON 3:  Food Analogs [5 days]

1.
Review Essential Questions. Post Essential Questions in the classroom.

· What are food analogs?

· What are food analogs used for in food production?

· How can a person use food analogs to meet their special dietary needs?

2.
Day 1 to 5

Warm-up/Journal Activity:  Ask students the question; "Do diet sodas really help people control their weight?"   Have a class discussion on their answers.  
3. 
Class work:  

1.
Distribute the Food Analogs Teaching Project Handout .

2. 
Break students up into groups and have them sign up on the Teaching Project: Food Analog Sign-up 
Sheet for an assigned lesson.

3.
Student provides a definition, and example of appropriate usage in the food production industry, for 
each of the unit terminology terms. 
4. 
Present teaching activity to class. Grade using the Group Presentation Rubric  and the Teammate 
Evaluation Rubric.
5. 
Summary

· Exam several snack boxes/bags to identify the food additives found in the product.  
· List them out on a piece of paper; identify any that may be food analogs also.  
· See if you can determine their function in the food.

•
LESSON 4:  Government Regulations

1.
Review Essential Questions. Post Essential Questions in the classroom.

· What government agencies ensure the safety of additives in our food supply? 

2. 
Have students research governmental agencies responsible for maintaining the health and safety of America's food supply. You may break students into groups and divide the governmental agencies into: Local, State, Federal. 

3. 
The groups of students should present on different entities within the government that protect and govern the food supply. 
4. 
Presentations should take about 10 minutes and cover:

· The role of the government agency

· Chain of command

· Consequences for breaking the rules or a violation of law

· The logo for the entity, where the home office is, and full name of the agency

· Any well known cases that the entity has reported (i.e. peanut butter recall)

•
ATTACHMENTS FOR LESSON PLANS:
FDA Food Additives PowerPoint

Food Additives Teaching Project Handout 

Group Presentation Rubric

Teammate Evaluation Rubric

Food Additives Q and A Information Poster Worksheet

Food Science Laboratory Report
Food Science Laboratory Rubric
Food Analogs Teaching Project Handout  

Teaching Project: Food Analog Sign-up Sheet 
•
NOTES & REFLECTION: 

Several publications are attached for further reading and use by students to complete the unit's activities.

Food Allergy Booklet


Food Ingredients and Colors Booklet


Resource List on Food Allergies and Intolerances for Consumers Booklet
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Culminating Unit Performance Task Title: 
The Perfect Food
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have students develop a "Perfect Food" for the general public. This product should include both fictional and non-fictional additives and analogs. Make sure to give extra points for creative ideas. Have the students present their ideas with either a poster or computer generated presentation.
Attachments for Culminating Performance Task: 
Group Presentation Rubric
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Web Resources:
· Vegetarian Resource Group; www.vrg.org
· Food and Drug Administration; www.fda.gov
· FDA Food Ingredients and Colors  http://www.fda.gov/Food/FoodIngredientsPackaging/ucm094211.htm 

· Summary of Color Additives for Use in United States in Foods, Drugs, Cosmetics, and Medical Devices

· http://www.fda.gov/ForIndustry/ColorAdditives/ColorAdditiveInventories/ucm115641.htm 
· United States Department of Agriculture; www.usda.gov/cnpp
· Centers for Disease Control and Prevention; www.cdc.gov
· Environmental Protection Agency; www.epa.gov/safewater
· WebMD; www.webmd.com
· Tufts Nutrition and Health; www.healthletter.tufts.edu
· USDA National Nutrient Database for Standard Reference http://www.nal.usda.gov/fnic/foodcomp/search
Materials & Equipment: 
· Lab supplies (will need enough for each group)


1 whole apple; 



2 tsp lemon juice; 



2 tsp vinegar; 



3 small bowls; 



paring knife; 



2 cups of water



Paper



Writing instruments

· Computer with Internet access

· Projection equipment

Additional Reading Material

A Consumer’s Dictionary of Food Additives (Author: Ruth Winter)
On Food and Cooking: The Science and Lore of the Kitchen (Author: Harold McGee)
“Functional Ingredients” [Trade Magazine] (Published by New Hope Natural Media)
Vegan Lunch Box (Author: Jennifer McCann)

What Einstein Told His Cook (Author: Robert L. Wolke)

21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	X
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
	
	


[image: image8.jpg]



Family and Consumer Sciences











	CTAE Resource Network
	Food Science • Grades 11-12 • Unit 10
	Page 1 of 8



