
THE SET UP

  

1. Summary   

Demonstrating that plants have natural pH indicators in them that can be calibrated to 

create a pH scale.

2. Context 

Acids and alkalis provide an opportunity for some ‘kitchen’ science. An excellent experiment 

to use as a challenge for students to show their practical expertise in creating a pH scale 

using natural indicators - they can then assess known solutions to see who is closest.

  3. Apparatus   

   •   Red cabbage x ½

   •   Yellow tumeric (small pot)

   •   Selection of acids and alkalis - Detergent, soap, shampoo, fruit juice, vinegar etc.

   •   Large beaker x 2

   •   Small beaker x 2

   •   Boiling tubes x 6

   •   1 molar HCl (or similar acid)

   •   1 molar NaOH (or similar acid)

   •   Ethanol

   •   Universal indicator

   •   Kettle

4. Preparation 

Red Cabbage:

Chop or blend the red cabbage and put into a large beaker. Cover with boiling water and 

wait ten minutes for the colour to leach out. Pour out the fluid into another small beaker. 

This should be a red-purple-bluish colour depending on the pH of the water.

               Experiment 3: Natural Indicators

Red cabbage tea is a cheaper solution

Resource B.3 - Guide to Experiment 3: Natural Indicators
To be used with the Creative Experiments - Biology DVD

© 2011 Creative Education Ltd



5. Safety 

   •   Take care when handling the sharp knife.

   •   Ethanol is highly flammable; check your school policy on using alcohol.

   •   Risk assess the chemicals you are testing.

   •   Goggles should be worn.

   •   Hands should be washed after the experiment.

THE DEMONSTRATION 

  

1. Procedure 

     •   Introduce the topic of acids and alkalis and remind the class of the pH scale (and 

          possibly demonstrate it).

     •   Outline the challenge to create a pH scale with natural indicators (optional).

     •   Show them how to create red cabbage and tumeric indicators (see preparation).

     •   Test solutions and compare them with universal indicators to create a scale (or have 

          the students do this).

     •   Give them three known solutions, one acid, one neutral and one alkali to test with 

          their natural indicators to determine the pH (optional).

2. Suggested Script Ideas

“Acids turn universal indicator red and alkalis blue or purple. Some flowers such as 

Hydrangeas show whether soils are acid or alkali by the colour of their flowers.
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Red Cabbage pH/Colour scale

Colour                                     

  2 4 6 8 10 12pH

Red Purple Violet Blue Blue-Green Greenish Yellow

Tumeric:

Add a teaspoon of tumeric to 250ml of ethanol and stir. Leave to settle and carefully pour off 

the yellow liquid. The liquid will turn red with an alkali.

When testing various substances for their pH, line them up in containers and add a few 

drops to the indicator.



Have you ever noticed in Autumn that some leaves on trees go orange and red and others 

turn purple? The reason for this is that the leaves stop producing the green chlorophyll, 

as there is no longer enough light for photosynthesis, and instead they start producing a 

substance called anthocyanin – a natural indicator. If the sap in the leaves is acid the leaf 

will turn red, if alkali they will turn purple.

These anthocyanins are found in most red fruit or vegetables and can be used as a 

homemade pH indicator. Red cabbage is a good example.  Extracting the indicator is easy, 

we just chop the cabbage and cover it in boiling water for ten minutes, then collect the 

liquid.

We can add various acids and alkalis and you will see the how the colour changes to indicate 

it’s pH [demonstrate this].

So how could you create a pH scale if you are given the cabbage, different solutions and 

universal indicator? I am going to give you three solutions when you have created your 

scale that I know the pH value of. You are going to have to tell me what they are just using 

your cabbage indicator.

Another type of indicator is tumeric, used in cooking to add colour to food and to fight 

bacteria.  To extract the colour, Ethanol is used as a solvent. I add the tumeric, stir it and 

then leave it to settle.

This yellow liquid that I pour off the top is my indicator. If we test the same solutions as 

before look at the colours they turn [demonstrate].

So which is the best indicator?”
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THE CONCLUSION 

  

1. Explanation 

Many plants contain natural indicators that change colour depending on the pH of a solution.  

This can be converted into an accurate indicator scale with some analysis and calculation.

2. Useful Questions and Answers

Q) What other vegetables work?

A) Red grapes, cherries, beetroot and most red flowers do because they all contain 

    anthocyanin.

Q) How do I create a pH scale?

A) Test the substance with universal indicator so that you know it’s pH. Then test it 

    with your natural indicator. Add the colour to the scale. Check it against the scale in the    

    Preparation section, above.


