How Does pH Paper Work?
A chemical indicator is a substance that changes color by acid-base reaction when the pH changes in the surrounding solution.  These compounds occur naturally in foods such as red cabbage, blueberries, tea, cherries, and strawberries, and some flower pigments even have this capability.  
In this experiment, you will create pH paper, calibrate it and use it to test the pH of several household substances.

Materials:


goggles


glass mortar and pestle or blender (I used a flat-bottom shell vial and 100 mL 



beaker for each fruit)

purple, blue or red fruits to test (such as cherries, strawberries and blueberries)


funnel and filter paper


distilled water


Stirring rods

Plastic transfer pipettes


White filter or chromatography paper


Various household substances

0.1 M, 0.01 M, 0.001 M, 0.0001 M  HCl solutions

0.1 M, 0.01 M, 0.001 M, 0.0001 M  NaOH solutions

Colorimeter probe, loggerpro software and laptop computers

Cuvettes with lids (provided in colorimeter box)

Microwell plate (for making serial dilution)

Plastic wrap

Parafilm and scissors


Microcentrifuge and microcentrifuge tubes
Procedure:

Make the indicator solutions


1) Obtain 30 mL of fruit mash.  Keep each fruit separate.  

2) Dilute to 80 mL with DI water.


3) Cover with parafilm and let set for 15 minutes.


4) Set up filter apparatus.  Place 4 strips of filter paper in each filter (about the
 size of pH paper strips).  


5) Filter the fruit mash into a second small beaker.  Cover the resulting filtered 


liquid.

6) Remove filter strips from the filtered mash.  Lay them out to dry on plastic

 wrap.

Prepare solutions of specific pH (serial dilution technique):

1) Place 100 drops of 0.10 M HCl in the upper left corner of a microwell plate.

2) In each of the next five cells to the right, add 90 drops of distilled water.

3) Remove 10 drops of 0.10 M HCl from the first cell.  Put it into the second cell.  Mix well.

4) Remove 10 drops from the second cell (now 0.010 M) and place them into the third cell.  Mix well.
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5) Repeat until each of the six cells has had HCl added to it.

6) You should have HCl solutions now with pH of 1 – 6 in those cells.

7) Prepare the NaOH solutions in the same manner, but work from the lower right to the left this time.  Place 100 drops of 0.10 M NaOH in the lower right cell.

8) In each of the next five cells to the left, add 90 drops of distilled water.

9) Remove 10 drops of 0.10 M NaOH from the last cell.  Put it into the second cell.  Mix well. 
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Prepare solutions for run in colorimeter
1) Centrifuge filtrate.  Then using transfer pipette, fill each of 5 centrifuge tubes about ¾ full with fruit extract.  
2) Add one mL of each of four solutions to four of the fruit tubes.   pH values of 1, 4, 11 and 14 were used in preliminary trials.  The fifth cuvette should only contain the fruit extract and water.

3) Make a sample blank cuvette containing only distilled water.
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Test absorbances

1) Connect colorimeter to loggerpro to computer.

2) Turn on the computer.  Select Loggerpro software from the desktop.

3) Insert the blank in the colorimeter.  Close the lid.  Select your first wavelength by pressing the arrows on the colorimeter.  The selected wavelength will be indicated by a green LED indicator light.  Then calibrate the equipment by pressing the calibrate circle in the middle of the arrows.  The machine should respond with a blinking red LED at the bottom of the colorimeter.  When it is calibrated, the blinking will stop.

4) Open the lid and remove the blank.  Set it aside.  Insert the first sample, and close the lid.  

5) On the computer screen, select the “collect” button on the right side.  Pressing that same area again will cause the equipment to stop measurement.  Read the second measurement rather than the first.  The loaded program will continue to read for several minutes.  Don’t wait for it to stop.  
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http://www.nwcherries.com/health.php
http://en.wikipedia.org/wiki/Anthocyanin
http://madsci.org/FAQs/anthocyanins.html
http://madsci.org/posts/archives/1997-08/870973063.Ch.r.html
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This is the cherry extract.  A color range from an intense red to pink through a green-blue color was seen in the development trial.





This is the strawberry extract.  A color range from a bright pink through a light purple was seen in the development trial.











