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Red Cabbage Indicator Activity
Standards:

3.1.7.C Identify patterns as repeated processes or recurring elements in science and technology
3.1.7.D Explain scale as a way of relating concepts and ideas to one another by some measure
3.2.7.B Apply process knowledge to make and interpret observations
3.4.7.A Describe concepts about the structure and properties of matter
3.7.7.B Use appropriate instruments and apparatus to study materials
Introduction and Background:

Acid-base indicators are generally large organic molecules that react with acids and bases.  When they react, the structure of the molecule changes and so does the color.  Many colored solutions found around the home can be sued as acid-base indicators: fruit and vegetable juices, food colorings, inks and even tea.  Some indicators such as litmus and phenolphthalein change color near the neutral point as a solution changes from acidic to basic or vice versa.  Others are one color in strongly acidic solution and a different color in weakly acidic or basic solutions.  Still others pass through a variety of color changes as the pH changes.
Red cabbage contains two principal types of plant dyes, anthocyanin and flavanol.  The anthocyanin pigments are red in strongly acidic solution, blue in neutral and weakly basic solutions and colorless in strongly basic solutions.  Weakly acidic solutions contain some of the form and some of the blue form and thus appear purple.  Flavanol pigments are colorless in acidic and neutral solutions and yellow in basic solutions.  Weakly basic solutions thus contain both blue (anthocyanin) and yellow (flavonol) dyes and appear to be green.
The pH corresponded to various colors will vary slightly with concentration, solvent, age and variety of cabbage, etc. Most flowers and fruits contain anthocyanin as pigments.

Materials:

· Red Cabbage
· Zip-lock bags

· Clear plastic cups

· Drinking straws (do not reuse)

· Various household chemicals such as:

· Vinegar

· Baking Soda

· Colorless Soda

· Alka Seltzer

· Fruit juices: lemon, orange, grape, etc.

· Tap water

· Household ammonia

· All purpose cleaner

· Liquid soap

Safety Notes:

Wear protective goggles.  Additional precautions depend on the identity of the substances used.  Be sure to check the labels on all of the household products in order to effectively prevent mishaps.  The vapor from the aqueous ammonia can damage the eyes. Should eye contact occur, rinse immediately and seek medical attention.  These vapors can also cause irritation to contact lenses.
Procedure:

Red Cabbage Indicator Preparation
1. Tear up two or three red cabbage leaves into small pieces.  Place the pieces into a zip-lock bag.  Add one cup of warm water to the bag and seal it.
2. Knead the cabbage by rubbing the pieces of cabbage together.

3. When the water has been well colored by the dye from the red cabbage, carefully open the bag and pour the dye solution into a cup or container.  Make sure the cabbage stays in the bag and does not fall into the container.

Testing Household Chemicals

1. Transfer a sample of household chemical into a separate cup.  Make sure you label the cup sp you know what is in it.

2. Transfer ¼ of a cup of the red cabbage indicator into another cup.

3. Place a straw into the household chemical cup.  Close off the end of the straw with your finger.

4. Carefully place five drops of the chemical into the ¼ cup of red cabbage indicator.  Swirl the cup to allow the chemical to mix with the red cabbage indicator.

5. Record the color and the approx pH of the chemical you tested on the data table.

6. Repeat steps 1-5 with the other household chemicals.  Be sure to use new or cleaned cups and straws after each trial to avoid contamination.

	Color Chart for Red Cabbage Indicator

	Color
	red
	violet
	    purple  
	blue
	  green
	yellow

	pH
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	
	Very acidic
	Moderately acidic
	Neutral
	Moderately basic
	Very basic


Data Table:
 There is a student data sheet that is attached to the lab.
Questions:
1. Is red cabbage indicator more useful than an indicator such as litmus, which only turns one color in acid and one color in base? Explain why or why not.
2. Is a solution which turns red cabbage indicator blue acidic or basic?

3. Is a solution which turns red cabbage indicator red acidic or is it basic?
References:

www.chemistry.org/portal/resources/ACS/ACSContent/education/wande/resourcechem/acids_bases/ab07.pdf
www.chemistry.org/portal/resources/ACS/ACSContent/education/wande/resourcechem/acids_bases/ab07.pdf
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Student Data Sheet

	Red Cabbage Indicator - Results

	Trial #
	Household Chemical
	Color in Red Cabbage Indicator
	Approx. pH

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	


Questions:

1. Is red cabbage indicator more useful than an indicator such as litmus, which only turns one color in acid and one color in base? Explain why or why not.

2. Is a solution which turns red cabbage indicator blue acidic or basic?

3. Is a solution which turns red cabbage indicator red acidic or is it basic?
Teacher Notes
Time for completion:  This lab takes about 30 to 45 minutes to complete depending on how many household chemicals are used.
Target Grade Level: Appropriate for grades 6 through 12

Objectives:  This lab is intended to teach students about pH, a measure of acidity or basicity.  Students will not be able to determine the exact pH of the household chemicals as each color covers a range of pH values, but should be able to grasp the main idea.
Major Concepts:


· Acids vs. Bases
· Determining pH

· Scientific Method
Answers to Questions:

1. Is red cabbage indicator more useful than an indicator such as litmus, which only turns one color in acid and one color in base? Explain why or why not.

Yes, red cabbage indicator would be more useful because it not only indicates whether a solution is acidic or basic, but also gives some indication of how acidic or basic the solution is.

2. Is a solution which turns red cabbage indicator green acidic or basic?

A solution which turns the red cabbage indicator blue would be basic.

3. Is a solution which turns red cabbage indicator red acidic or is it basic?
A solution which turns the red cabbage indicator red would be acidic.
Extension:

Ask about the pH of households lab, which is very similar, but determines the pH using 3 other methods.
