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Career, Technical, & Agricultural Education







PATHWAY:  
Nutrition and Food Science
COURSE:  

Food Science
UNIT 7: 

FCS-FS-7 Importance of Lipids
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Annotation: 
Students will learn the definitions, functions, and importance of lipids. Students will explore how lipids create gelatinous materials and utilize this understanding to make their own emulsion in the form of mayonnaise. 

Grade(s):  

	
	9th

	
	10th

	X
	11th

	X
	12th


Time:  
15 Hours
Author: 
Alice Mullis
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-7 
Students will discuss why lipids are an important ingredient in food preparation and preservation. 

a) Discuss the functions of fat in food preparation. 
b) Compare the properties of monounsaturated fats, polyunsaturated fats, and saturated and unsaturated fatty acids and list the advantages and disadvantages of their use in food preparation. 
c) Examine the functions of lipids in food preparation and analyze the nutritional impact of lipids in the diet. 
d) Define glycerides and phospholipids and list the advantages and disadvantages of their use in food preparation. 

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

National / Local Standards / Industry / ISTE:

NFCS 9.5.1 
Utilize various factors that affect food preferences in the marketing of food.
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Enduring Understandings: 
Lipids play different roles in diets and food preparation. They provide a source of energy for both humans and animal species. Chemistry is the foundation for understanding lipids. Understanding lipids’ basic composition will help students in other courses that pertain to chemistry. In the long term, students will be able to make smart decisions in their diets throughout their lives. 
Essential Questions: 
· What is a lipid? 
· Why are lipids important in food production?
· What are commonly used lipid terms and their definitions and/or properties?

· What is the function of lipids in food preparation?

· What are the advantages and disadvantages of using lipids in food preparation?

Knowledge from this Unit:  
Students will be able to: 
· Discuss why lipids are an important ingredient in food preparation.
· Know how lipids’ properties shape food preparation.

· Explain lipid advantages.

· Describe different lipids. 

· Demonstrate an understanding of lipid functions and roles in food production.
Skills from this Unit: 
Students will:
· Choose wisely when making food decisions.

· Analyze foods’ and food ingredients’ lipid composition.

· Prepare a dish and discuss lipid content.
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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

_X_ 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

	X
	Post-test


Assessment Attachments and / or Directions: 
Lipids Pre-Test
Lipids Pre-Test Key

Lipids Post-Test

Lipids Post-Test Key
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•
LESSON 1:  NATURE’S FLAVOR ENHANCER

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

FCS-FS-7 
Students will discuss why lipids are an important ingredient in food preparation and preservation. 

a) Discuss the functions of fat in food preparation. 
b) Compare the properties of monounsaturated fats, polyunsaturated fats, and saturated and unsaturated fatty acids and list the advantages and disadvantages of their use in food preparation. 
c) Examine the functions of lipids in food preparation and analyze the nutritional impact of lipids in the diet. 
d) Define glycerides and phospholipids and list the advantages and disadvantages of their use in food preparation. 

2. Review Essential Questions. Post Essential Questions in the classroom. 
· What is a lipid? 
· Why are lipids important in food production?
· What are commonly used lipid terms and their definitions and/or properties?

· What is the function of lipids in food preparation?

· What are the advantages and disadvantages of using lipids in food preparation?

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

	Lipid
	Glyceride
	Fatty Acid

	Phospholipid
	Saturated
	Unsaturated

	Monounsaturated
	Polyunsaturated
	Fat

	Oil
	Melting Point
	Hydrogenation

	Marbling
	Trans-Fatty Acid
	Rancidity

	Smoke Point
	Flash Point
	Essential Fatty Acid

	Omega-3 Fatty Acid


4. Continue the lesson plan with activities, discussions, and interest-grabbers. In the beginning of the unit, administer the Lipids Pre-Test. 
5. Orally go over the pre-test answers once students have taken it to ensure they all have the correct answers. Take up Pre-Tests to use as a benchmark, then return them to students at end of the unit for a study guide. Also review the vocabulary with students. 
6. Give the What are Lipids Study Guide to students and present What are Lipids PowerPoint. Orally go over What are Lipids Study Guide to check student answers. This will serve as notes for students to study for a unit exam.
7. Pass out Functions of Lipids Graphic Organizer Worksheet. Ask students to complete and take additional notes on the handout as they view the PowerPoint.
· Present the Functions of Lipids PowerPoint.  
· Orally go over Functions of Lipids Graphic Organizer Worksheet to check student answers. This will serve as notes for students to study for a unit exam.

•
LESSON 2:  DETERMINATION OF FAT IN POTATO CHIPS & FRENCH FRIES 

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

· What role do lipids play in food production?
· What nutritional impact do lipids have on my diet?
2. Teacher displays different brands of potato chips in the front of the classroom and eats some as students enter. Also have different fast food restaurant French fried potato bags/container displayed. Collect the bags prior to this lesson at various fast food restaurants in your own community if possible.

3. Divide students into lab groups.  Set up lab trays for use the next day.  Arrange to collect various French fried potato samples from different restaurants. 

4. Lab #1– Determination of Fat in Potato Chips and French Fried Potatoes:  Pass out Determination of Fat in Potato Chips & French Fried Potatoes – Instructions & Procedure and Determination of Fat in Potato Chips & French Fried Potatoes – Student Lab Sheet

· Have students complete the lab in small groups.
5. Summary

· Have students create a list of ten foods that may contain lipids. Have each student turn in list for a ticket out the door. Extra credit can be given at teachers discretion for each food item listed over tenth item. 
•
LESSON 3:  I SECOND THAT EMULSION 

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

· What is emulsion?
· What is the role of a lipid in the preparation of mayonnaise?
2. Have different brands of mayonnaise on display in front of classroom.  Teacher should be in the middle of making a sandwich by first spreading mayonnaise on the bread.
· Have students research a mayonnaise recipe they would like to use. This can be done in a classroom cookbook, or on the internet. Be sure to approve the recipe and collect to ensure the ingredients are available.  

· Present Emulsion PowerPoint.
3. Demonstrate to students on how to prepare mayonnaise. A lab option would be to measure the ingredients using the metric system and the US customary system in different lab groups.
· Review how to properly operate Kitchen equipment used to make mayonnaise – blender, food processor, immersion blender, whisking by hand.  I like to have different groups prepare mayonnaise using different methods and equipment.

· Emphasize that the oil should be added very slowly as in drops, not poured into the egg mixture.
· Review recipes for mayonnaise; divide class into lab groups; groups complete lab sheet and turn in.
· Student groups go into labs to set up equipment on trays for next day’s lab.

4. Lab #2—Complete Mayonnaise Emulsion Lab, I Second That Emulsion Handout and Worksheet. The attachment consists mainly of instructions and two post-lab questions for students to answer. 
· CAUTION STUDENTS that raw eggs are susceptible to salmonella and therefore they should not eat the mayonnaise. Hand out How to Pasteurize an Egg Handout and review with students. Some people believe the “acid” used in the mayonnaise kills the bacteria in the raw eggs. Eggs used in commercial production are pasteurized to avoid this. Afterwards, review lab outcomes. Did anyone’s mayonnaise “break down?” If so, why?
5. Summary

· Open the Mayonnaise Trivia PowerPoint and review with students. The PowerPoint can be used as a jeopardy style review of Mayonnaise. Instruct students to use notes from the PowerPoints as review for the test. 

6. Administer the Lipids Post-Test for students to complete. 

•
ATTACHMENTS FOR LESSON PLANS:
What are Lipids PowerPoint
What are Lipids Study Guide

Functions of Lipids PowerPoint
Functions of Lipids Graphic Organizer 

Determination of Fat in Potato Chips & French Fried Potatoes – Instructions & Procedure**
Determination of Fat in Potato Chips & French Fried Potatoes – Student Lab Sheet**
Emulsion PowerPoint

I Second That Emulsion Handout and Worksheet
How to Pasteurize an Egg Handout
Mayonnaise Trivia PowerPoint

•
NOTES & REFLECTION: 

** Reproduction permitted for educational use provided original copyright is included.

©2010, 2004 BY David A. Katz. All rights reserved.
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Culminating Unit Performance Task Title: 
Cooking with Mayonnaise 
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have each study research and prepare a dish containing mayonnaise. Each recipe should be different. As an alternative the student can create a presentation (can be on poster board or PowerPoint) about the recipe/dish, all students should explain their presentation or dish to class how mayonnaise is incorporated.   
Attachments for Culminating Performance Task: 
Presentation and Recipe Rubric
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Web Resources:
http://www.uga.edu/discover/sbof/  
GENERGAL INFORMATION ABOUT LIPIDS

http://en.wikipedia.org/wiki/Lipid
http://biology.clc.uc.edu/courses/bio104/lipids.htm
http://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/lipids.htm
http://bioweb.wku.edu/courses/biol115/wyatt/biochem/lipid/lipid1.htm
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/F/Fats.html
LIPIDS ONLINE LESSON

http://www.wisc-online.com/Objects/ViewObject.aspx?ID=AP13204
THE ATOMS FAMILY – 13 LESSONS on CHEMISTRY

http://www.usask.ca/education/coursework/mcvittiej/bio30unit1/lessons.htm 

Fast Fats: A Nutritional Analysis of America's Obsession with Fast Foods

LESSON PLAN


http://www.pbs.org/newshour/extra/teachers/lessonplans/health/nutrition.html 

FIGHTING FAT

http://www.pbs.org/newshour/bb/health/july-dec03/fat_7-09.html 

FAST FOOD NATION

http://www.pbs.org/newshour/extra/features/jan-june01/fast_food.html 

DAVID A. KATZ – ALL TYPES OF CHEMISTRY ACTIVITIES 
Programs and workshops for teachers, schools, museums and the public.
Reproduction permitted for educational use provided original copyright is included.

©2010, 2004 BY David A. Katz. All rights reserved.
http://www.chymist.com/  
http://www.chymist.com/cooking.html 
http://www.chymist.com/Laboratory%20Experiments.htm 
General Chemistry Survival Handbook is applicable to all chemistry courses http://www.chymist.com/survival.html 
Contact Information  David A. Katz can be reached at 
D. A. Katz Consulting
133 N. Desert Stream Dr. Tucson, AZ 85745
via voice/message/fax:  520-624-2207 via email:  dakatz45@msn.com   college email:  dkatz@pima.edu
Pima Community College - West Campus 
Department of Chemistry
2202 W. Anklam Road Tucson, AZ 85709-0270
Phone: 520-206-6044 Fax: 520-206-6902

HEXANE
http://en.wikipedia.org/wiki/Hexane 
a typical laboratory use of hexanes is to extract oil and grease contaminants for analysis,
Hexane is a hydrocarbon with the chemical formula C6H14 
Materials & Equipment: 
· Computer with Internet access

· Projection Equipment
	LAB #1
	LAB #2 – per group

	Safety Goggles
	Metals Mixing Bowl, large enough for stirring

	Digital Scales
	Wire Whisk 

	Potato Chips – various brands/types
	Liquid Measuring Cup 

	French fries from local/fast food restaurants
	Measuring Spoons

	Hexane, C6H14
	Two 5-oz. Plastic Sample Cups (for vinegar and oil)

	Graduated Cylinder, 10 ml
	1 Small Plastic Pipette (optional) 

	Erlenmeyer Flask, 250 ml
	1 Egg

	Beaker, 600 ml
	2 Tbsp. Vinegar

	Small plastic bag, quart size
	

	Hot Plate
	

	Ring stand
	

	Utility Clamp 
	


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

	X
	Interactive Whiteboard
	X
	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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