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Career, Technical, & Agricultural Education







PATHWAY:  
Nutrition and Food Science
COURSE:  

Food Science
UNIT 9: 

FCS-FS-9 Importance of Vitamins, Minerals, and Phytochemicals
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Annotation: 
In this unit students will explore phytochemicals (vitamins and minerals) and why they are important for a healthy diet and a healthy life.  
Grade(s):  

	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
10 Hours
Author: 

Angie Castleberry

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-9 
Students will discuss why vitamins, minerals, and phytochemicals are important food components impacted by food preparation and preservation. 


a) List the vitamins and minerals and the eight groups of phytochemicals present in food. 


b) Explain the impact of food preparation, food processing and preservation methods on the vitamin and mineral value in food. 


c) Explain the impact food preparation, food processing and preservation methods will have on phytochemicals. 

GPS Academic Standards:
ELA10RL5. The student understands and acquires new vocabulary and uses it correctly in reading and writing. 

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

National / Local Standards / Industry / ISTE:

 NFCS9.5. 
Demonstrate use of current technology in food product development and marketing.
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Enduring Understandings: 
The role of phytochemicals, how they function in the body, and why they are important to include in a regular diet will be investigated. Methods to protect these phytochemicals in canning and freezing food make food more nutritious.
Essential Questions: 

· What are phytochemicals?

· Why are phytochemicals important in our diet?

· What effects do food preservation methods have on phytochemicals?

· Which food preservation and food processing methods protect the phytochemicals in our foods?

Knowledge from this Unit:  
Students will be able to:

· List 8 groups of phytochemicals and relate food sources to each.
· Link health concerns and nutritional disease prevention to phytochemicals.
· Describe how food processing and preservation affects phytochemicals in foods.
Skills from this Unit:  
Students will:

· Compare the labels of foods. 

· Discuss phytochemicals.

· Differentiate between healthy and unhealthy foods.

· Prepare a bulletin or brochure on techniques to maintain the nutritional values of foods.

· Measure phytochemicals.

· Make a Venn Diagram, comparing the labels of foods.  
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Assessment Method Type:
	X
	Pre-test

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

	
	__ 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

__ 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

__ 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
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•
LESSON 1: Intro to Phytochemicals 

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

FCS-FS-9 
Students will discuss why vitamins, minerals, and phytochemicals are important food components impacted by food preparation and preservation. 


a) List the vitamins and minerals and the eight groups of phytochemicals present in food. 


b) Explain the impact of food preparation, food processing and preservation methods on the vitamin and mineral value in food. 


c) Explain the impact food preparation, food processing and preservation methods will have on phytochemicals. 
2.
Review Essential Questions. Post Essential Questions in the classroom. 
· What are phytochemicals?

· Why are phytochemicals important in our diet?

· What effects do food preservation methods have on phytochemicals?

· Which food preservation and food processing methods protect the phytochemicals in our foods?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.
	Phytochemical
	Ellegic acid
	Carcinogen

	Nutrient -dense
	Phenols
	Flavonoids

	Allyl sulfides
	Polyphenols
	Carotenoids

	Terpenes
	Saponins
	Indoles

	Isomer
	Tannins
	Cruciferous

	Lycopene
	Phytochemicals
	Zeaxanthin

	Lutein
	Isothiocyanates
	Glucosinolates

	Phytofluence
	Phytoene
	


4.
Start by asking students how they know if a food is healthy. 
· What factors indicate good nutrition? (color, animal, plant, mineral…etc.) Rainbow colors- pick a rainbow color from the bag and name all the food that are that color.
· Teacher Note: Suggest you cover health concerns first, what diseases are in your family heritage? Research one disease and report back to the class. 
5.
Ask if anyone has heard the word phytochemical?  Explain that the word phyto means plant. Now can they guess what this means? Do you think these are healthy or unhealthy? Have students define vocabulary words using internet source.
6.
Show students the Phytochemical PowerPoint and have them complete the Phytochemical Unit Test and the Phytochemical Chart and Foods Worksheet as they watch the PowerPoint. Use the Phytochemical Chart and Foods Teacher Guide to help 
7.
Summary:

· Review the lesson and chart worksheet and answer any questions that students may have. 
•
LESSON 2: PHYTOCHEMICAL LAB

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

· What are phytochemicals?

· Why are phytochemicals important in our diet?

· What effects do food preservation methods have on phytochemicals?

· Which food preservation and food processing methods protect the phytochemicals in our foods?

2.
Popcorn Lab:

· Students should use the Super Popcorn Balls Lab Handout to complete the Super Popcorn Ball lab.

· Have students complete the Traditional Popcorn Ball Lab using the Traditional Popcorn Balls Lab Handout.

3.
Discuss with students the benefits of phytochemicals and the possible connection between disease prevention and phytochemicals.
· Show students the following video: http://www.5min.com/Video/Phytochemicals-Health-Benefits-234119100
· Also have students view the following short clip: http://www.youtube.com/watch?v=1J6_b338kag&feature=player_embedded
· The following article shares good information about disease prevention and phytochemicals. http://www.cdcg.org/disease.html. Have students read article. 

4.
Have students compare the labels of one food that is available fresh, canned, frozen, and dehydrated using the Comparing Nutrients Worksheet. 
5.
Have students create a PowerPoint on the most effective techniques in maintaining the nutritional value of home preserved food. Grade the PowerPoints using the Nutritional PowerPoint Rubric. Be sure students research:
· Different cooking and preserving methods

· What nutrients are lost in each of these methods and why

· Various cook times and temperatures that can secure vitamins, minerals, and phytochemicals from being lost
6. 
Roasted Vegetables with Penne Lab:

· Have students complete the lab using the Baked Penne With Roasted Vegetables Recipe Lab Handout.

· They should measure the phytochemicals found in this recipe.

7. 
Direct students to the following link: http://www.dole.com/Phytochemicals/tabid/859/Default.aspx
· This should shed more light on phytochemicals and how they function. 

8.
Summary

· Lead a discussion on what students learned on each lab.
•
ATTACHMENTS FOR LESSON PLANS:

Phytochemical PowerPoint
Phytochemical Chart and Foods Worksheet 

Phytochemical Chart and Foods Teacher Guide
Super Popcorn Balls Lab Handout
Traditional Popcorn Balls Lab Handout
Nutritional PowerPoint Rubric

Baked Penne With Roasted Vegetables Recipe Lab Handout
Comparing Nutrients Worksheet

Phytochemical Unit Test
•
NOTES & REFLECTION: 

NONE
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Culminating Unit Performance Task Title: 
Superfood Phytochemical Project 
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

Give each student a copy of the Superfood Phytochemical Project Instructions. Have students sign up for a “superfood” to research. Be sure students answer all questions in the project. 
Attachments for Culminating Performance Task: 

Superfood Phytochemical Project Instructions
Superfood phytochemical Project Rubric
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Web Resources:
http://www.5min.com/Video/Phytochemicals-Health-Benefits-234119100

http://www.youtube.com/watch?v=1J6_b338kag&feature=player_embedded

http://www.cdcg.org/disease.html

http://www.dole.com/Phytochemicals/tabid/859/Default.aspx
http://www.fcs.uga.edu/ext/pubs/
Materials & Equipment: 
· Computer with internet access
· Lab equipment
· Popcorn and other food ingredients for the Popcorn Lab
· Projection Equipment
21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	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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