Food Technology 7075

Unit A- Basic Food Technology Principles


UNIT A

BASIC 

FOOD TECHNOLOGY 

PRINCIPLES

	A
	BASIC FOOD TECHNOLOGY PRINCIPLES 
	20%
	

	FT01.00
	Understand food analysis.
	10%
	B2

	FT01.01
	Understand objective methods in a food analysis laboratory.
	5%
	B2

	FT01.02
	Understand subjective methods in a food analysis laboratory.
	5%
	B2

	
	
	
	

	FT02.00
	Understand the physical and chemical properties of food.
	10%
	B2

	FT02.01
	Understand changes to physical properties of food.
	5%
	B2

	FT02.02
	Understand the changes to the chemical properties of food. 
	5%
	B2


	 COURSE: 
	7075 Foods II - Food Technology
	UNIT A
	Basic Food Technology Principles

	

	COMPETENCY:
	1.00 
	B2
	10%
	Understand food analysis.

	OBJECTIVE: 
	1.01 
	B2
	5%
	Understand objective methods used in a food analysis laboratory.

	The Essential Questions: 

· What is food analysis?

· What is the difference between an experiment and proximate analysis?

· What are some examples of objective methods in food analysis?



	UNPACKED CONTENT 

	· We must understand food analysis in order for the industry and our class to be able to create new, improved, or modified food products.  

· Food analysis is the process of assessing the physical, chemical, and/or microbiological properties of food.  The two types of analytical methods commonly used are:

· Objective methods

· Subjective methods

· Within food technology, food analysis is a core component of experiments and proximate analysis.

· Experiment –conducting a controlled test or investigation using a system of procedural steps: 

· Define the problem. 

· State the research question(s).

· Select the appropriate methods to answer the research questions.

· Conduct the experiment. 

· Evaluate the results.

· Report the results. 
· Proximate analysis -- quantitative analysis of a mixture (as food) to determine the percentage of components.  Sometimes proximate analysis is called product testing and is used in the food industry to determine:

· the composition of a mixture, 

· if a food product meets product specifications or government standards.

· To yield valid results (implies being supported by objective truth or generally accepted authority) and reliable results (giving the same result on successive trials) results, one must:  

· use appropriate equipment,

· take precise measurements, and

· accurately keep records.  




	 COURSE: 
	7075 Foods II - Food Technology
	UNIT A
	Basic Food Technology Principles

	

	COMPETENCY:
	1.00 
	B2
	10%
	Understand food analysis.

	OBJECTIVE: 
	1.01 
	B2
	5%
	Understand objective methods used in a food analysis laboratory.

	The Essential Questions: 

· What is food analysis?

· What is the difference between an experiment and proximate analysis?

· What are some examples of objective methods in food analysis?



	UNPACKED CONTENT 

	· Basic classifications of food analysis equipment includes:

· Mass

· Length

· Volume

· Temperature

· Time

· pH

· Water activity

· Color

· Viscosity

· Refractometer

· Resistance to force

· Stretchability

· All analytical methods must also follow five basic safety procedures:

· Follow procedures exactly.

· Protect eyes, skin, and clothing.

· Handle instruments and equipment carefully.

· Handle chemicals safely.

· Clean-up the laboratory space.




	 COURSE: 
	7075 Foods II - Food Technology
	UNIT A
	Basic Food Technology Principles

	

	COMPETENCY:
	1.00 
	B2
	10%
	Understand food analysis.

	OBJECTIVE: 
	1.01 
	B2
	5%
	Understand objective methods used in a food analysis laboratory.

	UNPACKED CONTENT 

	· The objective method is the first type of analytical method commonly used in the food industry.  It involves the process of obtaining reliable and valid quantitative (or objective) data.

There are simple measures and complex measures common to the objective method.  

The universal standard is to use metric units rather than English units when analyzing food.

Simple measures:

· Mass – quantity of matter, such as solids and liquids

· Length – distance between two points

· Volume – amount of space occupied by a substance

· Temperature – heat intensity

· Time -- years, days, minutes, or seconds

Complex measures:

· pH -- a way to measure acids and bases in food that is expressed as the concentration of hydrogen and hydroxide ions in solution

· Water activity  -- partial water pressure over food

· Color – the appearance of a substance involving value (lightness/darkness), hue (predominant wavelength reflected), and chroma (intensity strength of the color)

· Viscosity – resistance of a mixture to flow

· Resistance to force – assessment of texture, such as compression, shearing, cutting, tearing, toughness, or tenderness

· Stretchability – capacity of a substance to be stretched or elongated until it breaks




	OBJECTIVE: 
	1.01 
	B2
	5%
	Understand objective methods in food analysis.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	1.
	Teacher will facilitate a discussion on trends driving the food industry while students take notes in their academic notebook.  Students will provide examples of areas and careers in which they are interested.

(A1.01 TH Trends In The Food Industry) 
	1.
	Allows students to UNDERSTAND (B2) an overview of the food industry, and the students will be able to EXEMPLIFY (B2) career opportunities in Food Technology.

	2.
	Teacher will facilitate a general discussion on the Food Analysis using (PowerPoint A 1.01 Food Analysis).  
Students will take notes on classifications of experiments, comparing experiments and proximate analysis and interpreting safety guidelines using a “teacher selected graphic organizer” from http://www.eduplace.com/graphicorganizer/,  the one provided by the teacher or students may create their own graphic organizer for note taking.

(A1.01 SH Graphic Organizer for Note taking on Food Analysis)
	2.
	Allows students to UNDERSTAND (B2) food analysis, steps in experiments and proximate analysis, and safety guidelines.

	3.
	Teacher will facilitate a discussion on food analysis using a question and answer format.

(A 1.01 TH  Q & A on Food Analysis)
	3.
	To check to see if students UNDERSTAND (B2) food analysis. 

	4.
	Teacher will review laboratory safety guidelines while students provide examples in their own words in their academic notebook.

(A1.01 SH Q&A on Labortory Safety Guidelines)  
	4.
	Students will INTERPRET (B2) and EXEMPLIFY (B2) food analysis safety guidelines in a laboratory setting.  

	5.
	Teacher will demonstrate how to report laboratory findings. (A1.01 TH. -- Laboratory Reporting Form found in Unit A Overview) while students make notes on a copy of the lab reporting form to keep in their academic notebook. 
	5.
	Provides students with knowledge for reporting laboratory findings, which is essential to the scientific method.

	6.
	Teacher will facilitate a discussion on measurements commonly used in food analysis while students take notes in their own words on the PPT handout for their academic notebook and for future study and reference.

(A-1.01 PPT Measurement)
	6.
	Students will INTERPRET (B2) and EXEMPLIFY (B2) measurement as it relates to food analysis and the scientific method. 

	7.
	Teacher will facilitate a discussion on the basic equipment used to measure foods while students take notes on the PPT handout or a self designed graphic organizer where the students will classify types of equipment, examples and compare the function of each.

(A 1.01 PPT Food Analysis Equipment)
	7.
	Allows students to CLASSIFY (B2) EXEMPLIFY (B2) equipment needed in a food analysis laboratory.

	8.
	Teacher will demonstrate how to accurately measure food ingredients.  Teacher will demonstrate two or three from the 

PPT below.  Then, divide students into teams to experiment on the remainder of measurements.

(A 1.01 TH How To Measure)  
	8.
	Provides students with procedural knowledge about accurate measurement as it relates to food analysis and the scientific method.


	OBJECTIVE: 
	1.01 
	B2
	5%
	Understand objective methods in food analysis.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE


	9.
	Teacher will demonstrate how to use an electronic balance using Experiment 2-A Balancing Chewing Gum. 
Students teams (3-4 per team) will complete Experiment 2-A.

Ward, J. 2006. “Principles of Food Science Lab Manual”, pp 25-26.  
	9.
	Allows students APPLY (C3) procedures for using the electronic balance and will  EXEMPLIFY (B2) the objective method used in food analysis.

	10.
	Students will complete Laboratory Reporting Form for the results from Experiment 2-A Balancing Chewing Gum.   Students will discuss their findings.

(Laboratory Reporting Form found in Unit A Overview) 
	10.
	Allows students to APPLY (C3) procedures to accurately and precisely complete laboratory findings.

	11.
	Teacher will demonstrate how to measure the stretchability of different types of mozzarella cheese using the fork test, which is a type of tensile stretch test and an objective method while students observe and take notes.

(A 1.01 TH Stretchability_Different Types of Mozzarella Cheese)
	11.
	Allows students to APPLY (C3) about temperature and its effect (EXPLAIN B2) on stretchability, an objective method, which is the basis of food analysis and the scientific method.

	12.
	Students will complete the laboratory to assess the stretchability of mozzarella cheese using (A 1.01 SH Stretchability of Different Types of Mozzarella Cheese). Teacher may substitute pizzas for cheese and crackers or other ingredients based on the food.

 (A 1.01 SH Stretchability of Different Types of Mozzarella Cheese)
	12.
	Allows students to APPLY (C3) knowledge about temperature and its stretchability, and EXEMPLIFY (B2) an objective measure common to the scientific method.

	13.
	Teachers will generate and administer a test that measures student understanding of the objective method using the IMS Classroom Item Bank or another teacher administered test.  After completion, the teacher will review, re-teach, and retest using the R-3 chart (see Unit A overview).


	13.
	Checks student understanding of objective methods using a formative assessment. 


	OBJECTIVE: 
	1.01 
	B2
	5%
	Understand objective methods in food analysis.

	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/
http://www.eduplace.com/graphicorganizer/



Objective 1.01
Appendix – Instructional Support Materials


A1.01 TH Trends In The Food Industry

A1.01 PPT Food Analysis

A1.01 SH Graphic Organizer for Note Taking on Food Analysis
A1.01 TH Q & A on Food Analysis

A1.01 SH Q&A on Labortory Safety Guidelines

A1.01 PPT Measurement

A1.01 PPT Food Analysis Equipment

A1.01 TH Stretchability of Different Types of Mozzerella Cheese
A1.01 SH Stretchability of Different Types of Mozzarella Cheese

	 COURSE: 
	7075 Foods II - Food Technology
	UNIT A
	Basic Food Technology Principles

	

	COMPETENCY:
	1.00 
	B2
	10%
	Understand food analysis.

	OBJECTIVE: 
	1.02 
	B2
	5%
	Understand subjective methods in a food analysis lab.

	The Essential Questions: 

· What is the subjective method?

· What are examples of sensory properties used in a food analysis laboratory?

· What influences the results of a sensory analysis?    

	UNPACKED CONTENT 

	· The second category of analytical methods used to analyze food is the subjective method, often called sensory analysis. This method analyzes food preferences or bias that vary from person to person.

· The subjective method is an assessment of how people interpret appearance, texture, and flavor. 

· Sensory analysis is conducted by food scientists, trained taste panels, and/or consumers using valid and reliable scoring forms that assess the sensory properties of food samples.

· Sensory analysis involves assessing: 

· Appearance -- shape, color, and size of a product. 

· Flavor -- combination of aroma and taste which are impacted by astringency, and volatility. 

· Texture -- chewiness, graininess, brittleness, firmness, and consistency 

· The factors that influence one’s perception of flavor include:

· Psychological factors -- personal positive and negative experiences with food 

· Cultural factors -- impact of society, family, and religion 

· Environmental factors -- impact of immediate surroundings 

· Physical factors --

· Appearance

· Texture of the food

· Tasting ability

· Body chemistry of the taster

· Taste panels are used to analyze food samples using a subjective method.

· Understanding the influences on perceptions of taste includes:

· Attributes of Food

· Pyschological

· Cultural

· Enviromental




	 COURSE: 
	7075 Foods II - Food Technology
	UNIT A
	Basic Food Technology Principles

	

	COMPETENCY:
	1.00 
	B2
	10%
	Understand food analysis.

	OBJECTIVE: 
	1.02 
	B2
	5%
	Understand subjective methods in a food analysis lab.

	UNPACKED CONTENT 

	· Characteristics of taste used in taste panels

· Appearance

· Flavor

· Aroma

· Texture 

· Taste testing procedures

· Understanding the purpose of taste testing

· Setting up the taste panel

· Trained vs. untrained

· Taste Procedures

· Scoring the taste testing 

· Sensory analysis is conducted by taste panels composed of food scientists, trained tasters, and/or consumers.  Taste panels are used to analyze food samples using a subjective method.  

· Taste panelists use valid and reliable scoring forms that assess the sensory properties of food samples.

· Variables researchers control during sensory analysis include:

· time of day

· environment

· temperature of samples (food flavors are most intense at room temperature)

· labeling and number of samples

· clearing the palette of food residues between samples.
· Target market



	OBJECTIVE: 
	1.02 
	B2
	5%
	Understand subjective methods in a food analysis laboratory.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	1.
	Teacher will facilitate a discussion on sensory analysis and sensory characteristics.  Teacher will also lead a discussion on a comparison of objective and subjective analysis while students take notes on the PPT handout or create their own graphic organizer for note taking. Teacher / students may share examples of the best graphic organizers.  All notes will be placed in their academic notebooks for study and review.  Students will begin to classify, exemplify and compare objective and subjective analysis.  
(A 1.02 PPT Sensory Analysis)
	1.
	Provide students with understanding of sensory analysis, a subjective method.  Students will CLASSIFY (B2) and EXEMPLIFY (B2) sensory characteristics.  Students will also COMPARE (B2) objective and subjective analysis. 

	2.
	Students will complete Sensory Evaluation:  The Human Factor.

Ward, J. 2006. “Principles of Food Science Lab Manual”, pp 35-36.  
	2.
	Allows students to EXPLAIN (B2) the effects of sensory analysis.

	3.
	Students will complete Sensory Preferences. 

Ward, J.2006.  “Principles of Food Science Lab Manual” pp. 37-38.
	3.
	Allows students to apply knowledge about sensory analysis in terms of their own preferences.

	4.
	Students will complete Experiment 3-A Odor Recognition 

Ward, J. 2006. “Principles of Food Science Lab Manual”, pp 39-41.  Teacher will summarize the results from Experiment 3-A.
	4.
	Allows students to apply key facts about odor recognition, and EXEMPLIFY (B2) sensory analysis.

	5.
	 Teacher will review the principles of a taste panel.

(A 1.02 PPT Taste Panels) and students will take notes on PPT handout or in their own academic notebook of classifying, exemplifying, and comparing trained and untrained panelist.  They will also begin to explain the cause and effect of taste panel procedures on product development.

(A 1.02 PPT Taste Panels)
	5.
	Students will UNDERSTAND (B2) the purpose of trained / untrained panelist.  They will also EXPLAIN (B2) taste panel procedures.   

	6.
	Students will complete Experiment 3-B Taste Panel and discuss their results and explain the cause and effect of sensory analysis.  Students will have the opportunity to classify, exemplify, and compare trained and untrained panelist in this activity. 

Ward, J. 2006. “Principles of Food Science Lab Manual”, pp. 43-44.  
	6.
	Students will UNDERSTAND (B2) trained / untrained taste panelist.  They will also EXPLAIN (B2) taste panel procedures.   

	7.
	The teacher will generate and administer a test to assess student understanding of subjective methods 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).
	7.
	Check student understanding about sensory analysis, a subjective method using a formative assessment.


	OBJECTIVE: 
	1.02 
	B2
	5%
	Understand subjective methods in a food analysis laboratory.

	REFERENCES
	WEBSITES

	Ward, J. 2006. “Principles of Food Science”

Ward, J. 2006. “Principles of Food Science Lab Manual” 

Potter & Hotchiss. “Food Science” 5th Edition


	http://www.wikipedia.org/



Objective 1.02
Appendix – instructional Support materials


A1.02 PPT Sensory Analysis

A1.02 PPT Taste Panels

	COURSE: 
	7075 Foods II - Food Technology
	UNIT A
	Basic Food Technology Principles

	

	COMPETENCY:
	2.00 
	B2
	10%
	Understand physical and chemical properties of food.

	OBJECTIVE: 
	2.01 
	B2
	5%
	Understand changes to the physical properties of food.

	The Essential Questions: 

· What is matter?

· What is the periodic table and how is it classified?

· What are types and examples of physical properties of food?

· What is energy?

· What are types and examples of heat transfer?

	UNPACKED CONTENT 

	· Matter is a pure substance or a mixture.  Food is matter.  All matter is composed of one or more elements, which are displayed on the periodic table.  The periodic table is a tabular way to display all known chemical elements and to provide a framework to classify and compare chemical elements.  

· Matter, such as food, has physical and chemical properties that can be changed.  Examples of physical properties include:

· thermodynamics – the effect of change in temperature, pressure, and volume on the food (canning) 

· heat transfer – the passage of thermal energy from a hot to a cold body (cooking and cooling)

· microwave -- passing microwave radiation through the food and water, fat, and sugar so they absorb energy (cooking)

· texture -- properties held and sensations caused by the external surface of objects received through the sense of touch
· appearance --outward or visible aspect of something
· Understanding the physical properties of foods is crucial in product development, process design, shelf life, and quality.  Therefore, food technologists must understand the changes to the physical properties of food.  

These changes include:  

· changing its shape and/or size, 

· its phase, and/or 

· temperature of matter without changing its chemical identity.   

· A phase change is a physical change in the state of matter (such as food) that does not change the molecular structure.  

The three states of matter are:

· Solid

· Liquid

· Gas




	COURSE: 
	7075 Foods II - Food Technology
	UNIT A
	Basic Food Technology Principles

	

	COMPETENCY:
	2.00 
	B2
	10%
	Understand physical and chemical properties of food.

	OBJECTIVE: 
	2.01 
	B2
	5%
	Understand changes to the physical properties of food.

	UNPACKED CONTENT 

	· Thermodynamics, heat transfer, and microwave all require knowledge about the types of energy and temperature.  Energy, measured by heat and temperature, affects changes in the physical as well as chemical properties of food.  The types of energy and an example for each include:

· Mechanical – water falling over a wheel used to grind flour

· Chemical – digestion

· Electrical – cooking appliances

· Radiant – sun or microwave oven

· Heat is transferred by one of three methods:

· Conduction – heat moves from one particle in a substance to another by contact

· Convection – movement in the substance being heated

· Radiation – waves of energy that are absorbed by a substance




	OBJECTIVE: 
	2.01 
	B2
	5%
	Understand changes to the physical properties of food.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	1.
	Teacher will facilitate a discussion on matter while students take notes in their academic notebook on classifications within the periodic table.

(A 2.01 PPT Matter)
	1.
	Provides students with knowledge and understanding about matter.  Allows students to CLASSIFY(B2) within the periodic table

	2.
	Teacher will briefly describe the periodic table. 

Ward, J.  2006.  “Principles of Food Science”, p. 82.
	2.
	Allows students to CLASSIFIY (B2) within the periodic table.

	3.
	Students will complete Q&A on periodic table.

(A 2.01 SH Questions and Answers on the Periodic Table)
(A 2.01 TH Questions and Answers on the Periodic Table)
	3.
	Provides students with key knowledge for using the periodic table.

	4.
	Teacher will facilitate a discussion on physical properties, examples of physical properties, and how to change the physical properties of matter using the below PPT while students take notes on the classifications of physical changes.

(A 2.01 PPT Physical Change)
	4.
	Students will be able to understand physical properties; CLASSIFY (B2) physical properties, and changes of physical properties of matter.

	5.
	Teacher will demonstrate ice melting and pureeing food as physical changes to matter.  Students will assist in t he demonstration.  Teacher and student will discuss other examples of physical changes in foods.  Students will take notes on examples discussed. 
	5.
	Students will experiment and EXEMPLIFY (B2) physical changes in matter and food.

	6.
	Teacher will explain the brainstorming activity on physical changes. 

(A 2.01 TH Brainstorming Physical Changes to Food)
	6.
	Students will be able to EXPLAIN (B2) how to determine what physical changes occur with food.

	7.
	Students will brainstorm ways to physically change a select group of foods

(A 2.01 SH Brainstorming Physical Changes of Foods)
	7.
	Allows students continue to EXEMPLIFY (B2) physical changes in food.

	8.
	Teacher will facilitate a discussion on Energy and Heat Transfer using PPT while students take notes on self developed graphic organizers.  Following the discussion students will be able to classify, exemplify heat transfer and explain how these types effect food. 

(A 2.01 PPT Energy and Heat Transfer)
	8.
	Provides students with an understanding about energy and heat transfer, essential to the physical properties of matter. Students will be able to UNDERSTAND (B2) energy and heat transfer.

	9.
	Students will complete experiment 5-B “Heat Transfer in Potatoes.”  Students will record the data from experiment 5-B into an Excel spreadsheet.  Teacher will summarize lab results from experiment 5-B.

Ward, J. 2006. “Principles of Food Science Lab Manual”, pp 61-67 and 70-71  
	9.
	Allows students to APPLY (C3) knowledge about heat transfer.  Allows students to apply knowledge about recording laboratory data.

	10.
	Students will cook refried beans in different dishes in the microwave oven for different lengths of time.  

(A 2.01 SH Microwave Refried Beans) 
	10.
	Allows students to APPLY (C3) knowledge about heat transfer to microwave heating.  Allows students to apply knowledge about recording laboratory data.


	OBJECTIVE: 
	2.01 
	B2
	5%
	Understand changes to the physical properties of food.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	11.
	Teacher will facilitate a discussion  using the PPT below on physical changes in food while students are taking notes on a student developed graphic organizer classifying  and providing examples of physical changes to matter and discussing the effects on food.

(A 2.01 PPT Physical Changes)

	11.
	Allows students to UNDERSTAND (B2) physical changes of food.

	12.
	Teacher will generate and administer a test to assess student understanding of physical changes of matter 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.


	12.
	Checks student understanding of the physical properties of matter as a formative assessment.


	OBJECTIVE: 
	2.01 
	B2
	5%
	Understand changes to the physical properties of matter in food.

	REFERENCES
	WEBSITES

	Ward, J. 2006. “Principles of Food Science” 
Ward, J. 2006. “Principles of Food Science Lab Manual”

Potter & Hotchiss. “Food Science” 5th Edition

http://www.wikipedia.org/

	


Objective 2.01
Appendix – Instructional Support materials


A2.01 PPT Matter

A2.01 SH Questions and Answers on the Periodic Table
A2.01 TH Questions and Answers on the Periodic Table

A2.01 PPT Physical Changes

A2.01 TH Brainstorming Physical Changes to Food
A2.01 SH Brainstorming Physical Changes of Foods
A2.01 PPT Energy and Heat Transfer

A2.01 SH Microwave Refried Beans
A2.01 PPT Physical Changes

	COURSE: 
	7075 Foods II - Food Technology
	UNIT A
	Basic Food Technology Principles

	

	COMPETENCY:
	2.00 
	B2
	10%
	Understand the physical and chemical properties of food.

	OBJECTIVE: 
	2.02
	B2
	5%
	Understand the changes to the chemical properties of food.

	The Essential Questions: 

· What are chemical properties of food?

· What are changes to the chemical properties of food?

· What is an acid and what is a base and how do the compare?

· How are acids and bases commonly identified in food?

· How are acids and bases commonly measured in food?   

· What are the basic properties of acids and bases?

· Why is it important to know the pH of a food?



	UNPACKED CONTENT 

	· Chemical properties of food include: 

· pH – a way to measure acids and bases 

· total solids -- total content of suspended and dissolved solids in water

· ash -- mineral content of the food
· titratable acidity -- approximation of the solution's total acidity

· total sugars – approximation of all carbohydrates

· total fatty acids

· A chemical change occurs whenever new substances with different chemical and physical properties are formed.  Chemical changes result in:

· Changes in color – enzymatic browning, carmelization of sugar

· Changes in odor – cooked cabbage smell 

· Flavor changes – cooked onions, fermented foods

· Release of gas – mixing baking soda and vinegar, alcoholic beverages

· Acids and bases  (acidity and alkalinity) are chemical properties commonly studied by food technologists. 
·  An acid can donate hydrogen ions.  Acids, such as lemon juice, usually have a sour test, sting when touched, and react strongly when combined with metals.  
· A base can accept hydrogen ions.  Examples include soap and other bases have a bitter taste, feel slippery to the touch, and do not react when combined with most metals.

· Acids and bases are related compounds that affect the quality (color, taste, texture) and safety of food.  They are commonly identified by:

· Sensory analysis

· Organic dyes

· pH and titration


	COURSE: 
	7075 Foods II - Food Technology
	UNIT A
	Basic Food Technology Principles

	

	COMPETENCY:
	2.00 
	B2
	10%
	Understand the physical and chemical properties of food.

	OBJECTIVE: 
	2.02
	B2
	5%
	Understand the changes to the chemical properties of food.

	UNPACKED CONTENT 

	· Properties of acids and bases are:

· Acids taste sour, turn litmus red, and have a pH between 0 and 6.9. 

· Bases taste bitter, turn litmus blue, and have a pH between 7.1 and 14.

· Food scientists need to know the pH value of food because different pH values affect the quality and safety of the food.  

· Quality – pH affects the color, texture, and stability of baked goods, such as angel food cake, white cake, and chocolate cake.  pH is also tested to determine the harvest time for many fruits, such as grapes used to make wine. 

· Safety – foods are generally acid (pH less than 7).  Pathogenic bacteria can grow when the pH is above 4.6.  In processing, acids need to be formed through fermentation or directly added to food to make them safe.

· The pH scale, which is a scale between 0 and 14, is a way to measure acids and bases in food. 

·  pH is an expression of the concentration of hydrogen and hydroxide ions in an aqueous solution.  

· pH is measured using litmus paper or a pH meter.  

· Titration is another way to measure acids and bases in food.  It is the process of adding an acid with a known pH to a base or adding a base with a known pH to an acid. 



	OBJECTIVE: 
	2.02
	B2
	5%
	Understand the changes to the chemical properties of food.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE



	1.
	Teacher will facilitate a discussion on chemical changes in food while students take notes on classifying chemical properties and explaining chemical changes in matter.  During Q & A students will verbalize classifications and explanations. 

(A 2.02 PPT Chemical Properties of Food)

	1.
	Provides students with an overview about chemical changes to matter. Students will be able to CLASSIFY (B2), chemical properties and EXPLAIN (B2) chemical changes.

	2.
	Students will make stir fry using onions, cabbage, meat, carrots, and/or vegetables of your choice.  

(A 2.02 TH Chemical Changes—Experiment 4-B) 
(A 2.02 SH Chemical Changes in Stir Fry)
	2.
	Allows students to APPLY (C3) knowledge through a hands-on experiment/lab about chemical changes.



	3.
	Teacher will facilitate a discussion on acids and bases while students participate in a Q & A plus take notes on a self developed graphic organizer on the classifications of acids and bases and the effects on food. 

(A 2.02 PPT Acids and Bases)


	3.
	Provides students with knowledge and understanding about acids and bases. Students will CLASSIFY (B2) chemicals by acids or bases and EXPLAIN (B2) the effects on food.

	4.
	Students will view the DVD “Elements of Chemistry:  Acids and Bases” There are six units.  Students will only view:  

I. Properties of Acids and Bases (2 min.)

II. What Makes an Acid? (4 min.)

III. Weak or Strong? (4 min.)

While students are viewing the DVD, they will add to their notes on acids and bases and review with the class.


	4.
	Provides students with knowledge and understanding about acids and bases. Students will CLASSIFY (B2) chemicals by acids or bases and EXPLAIN (B2) the effects on food.

	5.
	Teacher will facilitate a discussion on the DVD using a set of questions.

(A 2.02 TH DVD Acids and Bases Discussion Questions)

	5.
	Allows students to APPLY (C3) what they have learned about acids and bases. 

	6.
	Students will complete experiment 6-B “Red Cabbage as an Acid/Base Indicator”.   

Ward J.  2006, “Principles of Food Science Lab Manual”, pp. 83-85.  

	6.
	Allows students to practice measuring acid in cabbage and EXPLAIN (B2) the reaction.

	7.
	Teacher and students will summarize and compare lab results with students.


	7.
	Allows students an opportunity to COMPARE (B2) and discuss laboratory results related to acids and bases.

	8.
	Students will prepare and compare four different versions of a buttermilk biscuit recipe and compare the differences between versions.

(A 2.02 SH Affect of Acid on Buttermilk Biscuits)
	8.
	Allows students to COMPARE (B2) the effect of different levels of acid on the quality characteristics of a biscuit.


	OBJECTIVE: 
	2.02
	B2
	5%
	Understand the changes to the chemical properties of food.

	
	INSTRUCTIONAL ACTIVITIES
	RELEVANCY TO OBJECTIVE

	9.
	Teacher will classify pH and explain how to measure pH while students take notes on classifications.

(A 2.02 PPT pH Measurement)
	9.
	Allows students to CLASSIFY (B2) and EXPLAIN (B2) the reason for pH measurements, which is essential to determining acid and base profile of food.

	10.
	Teacher will demonstrate how to measure the pH using litmus paper and a pH meter, if available.  
	10.
	Allows students to COMPARE (B2) pH methods of measuring acids and bases.

	11.
	Students will measure the pH for select items and compare results between using litmus paper and a pH meter.

(A 2.02 SH Elements of Chemistry:  Acids and Bases)
	11.
	Allows students to APPLY (C3) procedural knowledge about measuring pH and COMPARE (B2) different measurement methods.



	12.
	The teacher will generate and administer a test to assess knowledge about the properties of acids and bases.   After completion, the teacher will review, re-teach, and retest using the R-3 Chart (see Unit A overview)


	12.
	Check student understanding the chemical properties of food as a formative assessment.


	OBJECTIVE: 
	2.02
	B2
	5%
	Understand the changes to the chemical properties of food.

	REFERENCES


	WEBSITES

	Ward, J. 2006. “Principles of Food Science” 
Ward, J. 2006. “Principles of Food Science Lab Manual”

Potter & Hotchiss. “Food Science” 5th Edition


	http://teacherstore.discovery.com
Search for Acids and Bases DVD -- $69.95

http://www.wikipedia.org/



Objective 2.02
Appendix – Instructional Support Materials

A2.0PPT Chemical Properties of Food
A2.02TH Chemical Changes Experiment 4-B
A2.02 SH Chemical Changes in Stir Fry

A2.02PPT Acids and Bases

A2.02TH DVD Acids and Bases Discussion Questions
A2.02SH Affect of Acid on Buttermilk Biscuits

A2.02PPT pH Measurement

A2.02SH Elements of Chemistry: Acids and Bases
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