Biological Indicators Lab
In this lab, we will be testing the color range of chemicals that can be used in lieu of pH paper.  Many common fruits and vegetables have pigments that can be used to determine pH.
Materials:

pH paper

5% acetic acid solution

water-ammonia mixture

Red cabbage indicator

Blueberry indicator

Onion Indicator

Grape Indicator

Cranberry Indicator

Test tube

Pipette

Procedures:  
pH of  acid and base standard:

1. Use pH paper to test the strength of the acid (5% acetic acid).  Record the pH on your lab data.

2. Use pH paper to test the strength of the base. (Water/ammonia base) Record the pH on your lab data.

Tests for indicator:

1. Take an empty test tube.  Place 20 drops of the acid in the tube.  Place 10 drops of the indicator in the tube.  Swirl gently to mix. 

2. Test the pH of the solution in the test tube.  Record the pH and color of the solution at “0 drops of base”.

3. Add 5 drops of the base solution to the test tube. Swirl gently to mix.

4. Test the pH of the solution in the test tube.  Record the pH and color of the solution at “5 drops of base.”

5. Repeat steps 3-4 until a pH of 10 is reached.

6. Wash out the test tube before starting with a different indicator.

	Red Cabbage Indicator

	Drops of base
	pH
	Color

	0 drops
	
	

	5 drops 
	
	

	10 drops
	
	

	15 drops
	
	

	20 drops
	
	

	25 drops
	
	

	30 drops
	
	

	35 drops
	
	

	40 drops
	
	

	45 drops
	
	

	50 drops
	
	

	55 drops
	
	

	60 drops
	
	

	65 drops
	
	

	70 drops
	
	

	75 drops
	
	

	80 drops
	
	

	85 drops
	
	

	90 drops
	
	

	95 drops
	
	

	100 drops
	
	

	105 drops
	
	

	110 drops
	
	

	115 drops
	
	

	120 drops
	
	

	125 drops
	
	

	130 drops
	
	

	135 drops
	
	

	140 drops
	
	

	145 drops
	
	

	150 drops
	
	

	155 drops
	
	

	160 drops
	
	

	Onion Indicator

	Drops of base
	pH
	Color

	0 drops
	
	

	5 drops 
	
	

	10 drops
	
	

	15 drops
	
	

	20 drops
	
	

	25 drops
	
	

	30 drops
	
	

	35 drops
	
	

	40 drops
	
	

	45 drops
	
	

	50 drops
	
	

	55 drops
	
	

	60 drops
	
	

	65 drops
	
	

	70 drops
	
	

	75 drops
	
	

	80 drops
	
	

	85 drops
	
	

	90 drops
	
	

	95 drops
	
	

	100 drops
	
	

	105 drops
	
	

	110 drops
	
	

	115 drops
	
	

	120 drops
	
	

	125 drops
	
	

	130 drops
	
	

	135 drops
	
	

	140 drops
	
	

	145 drops
	
	

	150 drops
	
	

	155 drops
	
	

	160 drops
	
	

	Blueberries Indicator

	Drops of base
	pH
	Color

	0 drops
	
	

	5 drops 
	
	

	10 drops
	
	

	15 drops
	
	

	20 drops
	
	

	25 drops
	
	

	30 drops
	
	

	35 drops
	
	

	40 drops
	
	

	45 drops
	
	

	50 drops
	
	

	55 drops
	
	

	60 drops
	
	

	65 drops
	
	

	70 drops
	
	

	75 drops
	
	

	80 drops
	
	

	85 drops
	
	

	90 drops
	
	

	95 drops
	
	

	100 drops
	
	

	105 drops
	
	

	110 drops
	
	

	115 drops
	
	

	120 drops
	
	

	125 drops
	
	

	130 drops
	
	

	135 drops
	
	

	140 drops
	
	

	145 drops
	
	

	150 drops
	
	

	155 drops
	
	

	160 drops
	
	

	Beet  Indicator

	Drops of base
	pH
	Color

	0 drops
	
	

	5 drops 
	
	

	10 drops
	
	

	15 drops
	
	

	20 drops
	
	

	25 drops
	
	

	30 drops
	
	

	35 drops
	
	

	40 drops
	
	

	45 drops
	
	

	50 drops
	
	

	55 drops
	
	

	60 drops
	
	

	65 drops
	
	

	70 drops
	
	

	75 drops
	
	

	80 drops
	
	

	85 drops
	
	

	90 drops
	
	

	95 drops
	
	

	100 drops
	
	

	105 drops
	
	

	110 drops
	
	

	115 drops
	
	

	120 drops
	
	

	125 drops
	
	

	130 drops
	
	

	135 drops
	
	

	140 drops
	
	

	145 drops
	
	

	150 drops
	
	

	155 drops
	
	

	160 drops
	
	

	Carrot Indicator

	Drops of base
	pH
	Color

	0 drops
	
	

	5 drops 
	
	

	10 drops
	
	

	15 drops
	
	

	20 drops
	
	

	25 drops
	
	

	30 drops
	
	

	35 drops
	
	

	40 drops
	
	

	45 drops
	
	

	50 drops
	
	

	55 drops
	
	

	60 drops
	
	

	65 drops
	
	

	70 drops
	
	

	75 drops
	
	

	80 drops
	
	

	85 drops
	
	

	90 drops
	
	

	95 drops
	
	

	100 drops
	
	

	105 drops
	
	

	110 drops
	
	

	115 drops
	
	

	120 drops
	
	

	125 drops
	
	

	130 drops
	
	

	135 drops
	
	

	140 drops
	
	

	145 drops
	
	

	150 drops
	
	

	155 drops
	
	

	160 drops
	
	

	Red Cabbage Indicator

	Drops of base
	pH
	Color

	0 drops
	
	

	5 drops 
	
	

	10 drops
	
	

	15 drops
	
	

	20 drops
	
	

	25 drops
	
	

	30 drops
	
	

	35 drops
	
	

	40 drops
	
	

	45 drops
	
	

	50 drops
	
	

	55 drops
	
	

	60 drops
	
	

	65 drops
	
	

	70 drops
	
	

	75 drops
	
	

	80 drops
	
	

	85 drops
	
	

	90 drops
	
	

	95 drops
	
	

	100 drops
	
	

	105 drops
	
	

	110 drops
	
	

	115 drops
	
	

	120 drops
	
	

	125 drops
	
	

	130 drops
	
	

	135 drops
	
	

	140 drops
	
	

	145 drops
	
	

	150 drops
	
	

	155 drops
	
	

	160 drops
	
	


Data Analysis:  Create graphs for each indicator.

1. Title the graph with the name of the indicator and the type of reaction occurring.

2. Put the number of drops on the x-axis.

3. Place the pH on the y-axis.

4. Connect the data points with a smooth line.

5. Color the graph under the line with the approximate color of the indicator at that pH.  Crayons will be available.

Conclusion: You are a product designer at Sigma Aldrich which is a major chemical supply company.  Chemists have been interested in new pH indicators that are not hazardous to the environment.  Write a marketing memo describing each of the indicators that you have tested and what range of pH each can be used to distinguish pH.
