Name:_______________

              pH Indicator Molecules                    

Introduction

Litmus and phenol are two examples of a group of molecules known as pH indicator molecules. The color of these molecules depends on the pH. The addition/loss of H ions to these molecules changes their shape and

thereby changes their color. By incorporating these kinds of molecules into test solutions or growth media it is now easy to determine if a change in pH has occurred by just observing a change in color. This is

particularly useful in determining the ability of bacteria to ferment various types of carbohydrates to acids.

Materials

Screw capped test tubes, in dropper bottles:  phenol red solution,

methyl red solution, 1M HCl, 0.1M NaOH, 100ml beaker, 5 ml pipettor,

pipettor dispenser attachment, screw capped 10x100mm test tube (flat bottom)

Methods
Work in groups of four. For each group obtain: 

1 bottle of methyl red 

1 bottle of phenol red

2 test tubes

one  5 ml pipette and dispenser

one  50/100 ml beaker filled with tap water.

1. Obtain two test tubes and label one tube MR and the other PR.

2. Record color of the dye in the original bottles in the results section below.

3. Using the pipette, fill each tube with 5 ml of tap water.

4. Add 5 drops of methyl red dye to the tube labeled MR. Mix. 

    Add 5 drops of phenol red dye to the tube labeled PR. Mix

    *Record the colors below.

3. Add 1 drop of 1M HCl to each tube. Mix

    *Record the color below.

4. Add 5 drops of NaOH to each tube. Mix

    *Record the color below.

5. While counting, continue to add NaOH one drop at a time until the color changes. 

Be sure to mix after each drop.

Record the total number of drops it takes to change the color.

    *Record the color below.

Results

	
	Phenol Red
	Methyl Red



	Color of dye before addition to water


	
	

	Color of dye after addition to water


	
	

	Color after addition of 1 drop of 1 M HCl

	
	

	Color after 5 drops of NaOH



	
	

	Color after _______ drops of NaOH




	
	


Discussion

These molecules are very useful as their color is determined by pH. For example, bromthymol blue is yellow below pH 6.0 and blue above 7.6 with an intermediate color at pH values in between. Methyl red is red below pH 4.2 and yellow above pH 6.3. Phenol red is yellow below 6.6 and red above pH 8.0.  By incorporating these molecules into the media, one can tell, within a certain range, whether the pH has changed?

Questions

1. Did the color of the dye change when added to the water? If so, why?

2. Did the color change upon addition of the acid? If so, why?

3. Why did the color not change back until approximately 10 drops of base was added to the solution? (Hint, look at the solution concentrations, think neutralization)

4. If a mixture of bacteria were streaked onto a nutrient agar plate containing lactose and a pH indicator, such as phenol red, could you, after growth:


a. Determine which colonies of bacteria were fermenting lactose to acid


from those that were not?


b. What color would you expect to see if acid is being produced?


c. Would you want to put a buffer in that media?

5. What was the approximate starting pH of the tap water? 

