Natural Indicators

Curriculum Connections:

This demonstration addresses the following specific learning outcome from the Senior 2 science curriculum in Cluster 2: Chemistry in Action:

S2-2-08
Experiment to classify acids and bases using their characteristic properties.



Include: pH, indicators, reactivity with metals.

Materials:

Required:


Optional Indicators:
10 Erlenmeyer flasks

Red grape juice

Universal indicator

Blueberry Juice

Red cabbage juice

Coke/Pepsi/other sodas

Vinegar


Steeped teas

Baking soda


Flower petals

Procedure:

· Setup:
Fill 2 Erlenmeyer flasks with water to the 200ml mark. Add 2 drops of universal indicator to both of the flasks.

· Observe:  With the students watching, add 2-3 drops of an acid (vinegar) to one of the flasks and watch for a color change. On the board have a chart where you record the amount and type of acid added, and the speed of the color change. Do the same with a base (baking soda) to the second flask.

· Explain:  Ask the students why they think the color changes occurred and what the color changes mean. For example, the base turned blue, indigo or violet, while the acid turned red, orange or yellow. (The universal indicator should be green before the addition of the acid or base)

· Setup 2: Tell the students that other solutions can be used as indicators and show them which substances you have to test for properties of an acid and a base (one must be red cabbage juice as this will be the example potential indicator used, the rest of the potential indicators may be chosen at the teachers discretion). Fill two more flasks with water to the 200ml mark and use red cabbage juice as an indicator. Add 2 drops of the indicator to each of the flasks.

· Observe 2: Ask the students what they expect to happen when the acid and base are added to the potential indicator. With the students watching add the same amount of the same acid and base to the two flasks, again watching for color change and time it takes for the change to occur.

· Explain: Did the indicator meet the students’ predictions? Why or why not? If the indicator changed color, have the students explain the color changes. For example, the indicator may only show the presence of an acid or a base. It may not indicate both. Explain to students that natural juices and liquids that contain pigments which react with either acids and/or bases change color to indicate their presence.

· Investigate:  Ask the students what questions they may want to try to answer in regards to the other potential indicators and substances that may be acids or bases.

· Below are a list of variables that can be changed.

· What would happen if you:

· Change the indicator?

· Change the amount of the same indicator? (faster/slower reaction time)

· Change the temperature of the water?

· Test all the acids and bases you have with one indicator? Does it show everything?

· Test different potential indicators with the same acid and base? Does one work better than another, or show more than another?

Background Information

The key concept in this investigation is that certain solutions can be used as indicators to show the presence of acids or bases. In most chemistry investigations, universal indicator is used because it clearly shows color change in the presence of acids or bases. The important idea for the students to realize is that some natural juices and liquids contain plant dyes which react and change color when exposed to acidic or basic solutions. For example, in red cabbage there are two principle plant dyes, anthocyanin and flavonol. 

The pigments of the anthocyanin plant dye react with acids. As an indicator it is red in strongly acidic solutions, blue in neutral solutions, and colorless in strongly basic solutions. Weakly acidic solutions contain some of the red form and some of the blue form, and thus appear purple. 

The other type of plant dye, flavonol, has pigments which react with bases. As an indicator it is colorless in strongly acidic solutions, blue in neutral solutions, and yellow in strongly basic solutions. Weakly basic solutions will contain some of the blue form and some of the yellow form, thus appearing green.

In all of the indicators available to use, there are pigments which will react with acids and/or bases in this manner. It is important to note that some natural indicators will only detect either acids or bases whereas others can detect both. This is dependent upon the pigments located in the indicator. 

Below is a chart showing the indicator colors and pH values of red cabbage juice:

	Red Cabbage Indicator Colors and pH Values

	Color
	Red
	Violet
	Purple
	Blue
	Green
	Yellow

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

	Acidity - Basicity
	Strong Acid
	Moderate Acid
	Weak Acid
	Neutral - Weak Base
	Moderate Base
	Strong Base


Safety:

There are no major safety considerations for the experiment as all substances used will be household products the students normally come into contact with. The major safety concern is the proper use of glassware.
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An Investigation of Natural Indicators

Introduction:

During the class demonstration we discovered that a universal indicator shows acids and bases with a range of colors. We also discovered that various liquids and substances from home are acids and bases. A third thing investigated was that natural juices or liquids can show acids and/or bases as well. The purpose of the demonstration was to show how universal indicators work and then to show possible natural indicators. As well, I wanted to show you that liquids from our home we don’t think of as acids or bases do in fact have these properties.

Questions for Further Inquiry:
1. What happens if you use the same indicator (same amount each time) to test various substances for properties of acids or bases?

2. What happens if you use the same acid and base (same amounts of each) to test various potential indicators for their ability to show the presence of acids and bases?

3. What happens if you use different amounts of an indicator and/or acid or base? 

4. What happens if you change the temperature of the water?

5. Your own question(s).
Directions:

Working in groups of 3 or 4, choose one of the questions provided above or develop your own question to test (you must run your question by your teacher for approval). Test your hypothesis (question) using the following procedures:

1) Purpose: 

Write your question you are testing here.

_______________________________________________________________________________________________________________________________________________________________________________________

2) Independent Variable: 

This is the variable you will be changing.

_______________________________________________________________________________________________________________________________________________________________________________________

3) Dependent Variables:

These are the variables that will remain the same.

_______________________________________________________________________________________________________________________________________________________________________________________

4) Other Variables:

Are there other things that may affect your test? What are they and how can you try to control the effect they have on your test?

_______________________________________________________________________________________________________________________________________________________________________________________

5) Equipment:

List the equipment needed to test your hypothesis.

_______________________________________________________________________________________________________________________________________________________________________________________

6) Method:

Write the procedures you will follow and in what order to test your hypothesis.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7) Observations:

Describe the results of your test by making a chart below (remember to use a ruler to draw all lines). 

8) Summary:

Did your test results meet your predictions? Why or why not? As a group, try to explain why your experiment worked or didn’t work and what you can maybe do differently next time.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Jarrett Seidler & Toni Wereschuk



