
In the March issue of EasyScience we discussed acids and
bases and how you can test for them using red cabbage as indi-
cator. Here is another quick and easy way to test whether a liquid
is an acid or a base. The colour changes are especially interest-
ing. Watch out – this indicator can stain your hands and clothes!

White paper towels

or coffee filters

Liquid substances to

test, like vinegar, tap

water, lemon juice,

cream of tartar 

dissolved in water, 

detergent, milk

Turmeric 

(from the grocery store)

Your science notebook

and pen

You will need:

Look for colour changes. You can expect a reddish change with

bases and a less obvious yellow with acids (because the

turmeric solution is already yellow). For each substance, write

down whether it is
 an acid or base. 

Another excellent turmeric test

Here is a
nother test w

ith turmeric that produces interesting

colour changes, especially with bases.

A glass jar with a lid

Turmeric

Rubbing alcohol (from

the pharmacy)

Labels

A drinking straw

White paper towels or

coffee filters

✎ Place a drop of each substance you want to 

test on a paper towel or coffee filter. Label the 

substance directly on the paper.

✎ Pinch a bit of turmeric between your thumb and  

forefinger. Drop a pinch on each test sample.

Watch for a colour change. The 

turmeric stays yellow when it is 

dropped on acids. With bases, 

you will see a range of red 

colours. Write acid or base 

beside the name of each 

substance you have tested.

TurmericTurmeric is a spiceused by chefs to addflavour to curries andto give mustard a deepyellow colour. Chefsalso use it to colourrice. You can buy it in agrocery store.

In the glass jar, mix one teaspoon (5 ml) of

turmeric in 1/4 cup (60 ml) rubbing alcohol.

Leave the mixture until it t
urns bright yellow.

Label the jar: WARNING! POISON – TURMERIC INDICATOR.

Keep the lid on when you are not using the indicator and

keep it away from small children.

Dot the paper towels or filte
rs with a sample of each

substance you plan to test. La
bel each substance directly

on the paper. Tra
nsfer a little

 of the turmeric

indicator to the substance. Use your

drinking straw to do this, as shown in

the illustration.

Create another in
dicator 

for acids and bases

Turmeric solution can also be made

into indicator paper. D
ip a coffee filte

r

into the turmeric solution until it
 is

saturated. Place the wet filt
er paper on

a fla
t pan and let it 

dry completely. C
ut

the paper in
to strip

s of about 1.2
5 cm

by 7.5 cm and store the strip
s in a

plastic bag. Dry turmeric paper is

bright yellow and changes into red

when in contact w
ith bases.A blood-red trick

Save a bit of your turmeric indicator to play a
blood-red trick on your friends.

Mix one or two teaspoons (5 – 10 ml)
of baking soda with water in a glass.
Then carefully and slowly pour a little
of the turmeric indicator down the
inside of the glass.

Using a drinking straw as a medicine dropper
If you do not have a pipette or medicine dropper to trans-
fer a solution drop by drop, you can use a drinking straw.
Put one end of the straw into the solution. Put your finger
over the other end and lift the straw out of the solution.

Release the solution by removing your finger from the end
of the straw. Caution: Don’t drink from this straw!

If you take too much liquid into the straw it will all run out
when you open the top end of the straw.

Baking soda is a base, so you should see a reddish colour change.
The yellow alcohol-turmeric solution will float on top of the baking
soda solution, because it is less dense. Where the two solutions
meet, you should see a blood-red colour change.
Show this to your friends!
Now, add an acid like vinegar and see what happens. The solution
foams and the colour turns to pale yellow!

Chart for universal indicator papers:

Hydrochloric acid

Vinegar

Tap Water

Liquid soap

Household cleaner

ACIDS AND BASES
The word “acid” comes from the

Latin word “Acidus” which means “sour”.
Most acids have a sour taste. Some acids
are poisons, some can cause serious skin

burns, and thers are quite harmless. Some are
good to eat, like oranges. Our own bodies make

acids to digest food. Bases are substances
that are the opposite of acids. Some bases are

very reactive and corrosive, such as lime and
caustic soda. When an acid and base are
mixed in the right quantities, they neu-

tralise each other (cancel each
other out).

Acids and Bases
You will need:

Test 1

Test 2

Test 3
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✓ Read the instructions on the packets carefully and pre-
pare two dishes of clear jelly, one of gelatine, and the
other of agar. 

✓ On each jelly, put a small pinch of an ordinary powder
detergent, and of a so-called biological washing powder.

✓ The biological powder is supposed to contain an enzyme
which 'removes difficult stains like egg, gravy and blood'.
These contain proteins. 

✓ If this is a true claim, we would expect to find the gelatine (a
protein) dissolved away under the 'biological' washing powder,
but not under the ordinary powder. 

✓ The agar (not a protein) should not be dissolved by either. The
jelly might soften a little for many reasons, but do not be misled by
this. Look for a great hole in the jelly.

✓ Try this experiment and see what you find. If there is a hole in the
gelatine under the biological washing powder, but not one under the
ordinary washing powder, then the claims of the manufacturer are true. 

Two small plastic dishes 

An ordinary washing powder

A biological washing powder 

You will need: 

You will need:

Biological washing
powder 

Ordinary washing
powder 

Two glasses 

Two eggs 

Boil two standard eggs together, and push two
teaspoons into the yolks so that there is some
yolk left on the spoons. You may now eat the rest
of the eggs! 

Dissolve equal amounts of ordinary and 'biological'
detergents in two separate glasses of water, and leave a yolk-stained
spoon in each glass. After some time you will see that the spoon
in the ordinary detergent still has yolk on, but the yolk on the

other spoon has been digested by the 'biological'
detergent. This will happen if the 'biological'

detergent really contains enzymes that
break down the proteins in egg yolk. 

Enzymes
✽ Enzymes are special catalysts in our

bodies which allow changes such as a kind of
burning to take place very gently. 

✽ Digestive enzymes convert food to simpler substances,
but many other enzymes work in the opposite way, linking
simple substances together to form the more complex ones
needed to build up tissue. 

✽ Enzymes themselves are made of protein. 

✽ Enzymes work best at a particular temperature,
which is one of the reasons why our bodies are

kept at a constant temperature. 

There are many names and recipes floating

around for this stuff, but let’s call it “goop”.

Put the corn starch in the bowl and

add the water. Mix well with your fingers.

You may have to experiment to get the 

consistency right. When you touch the mixture

gently, it should be like a liquid. When you smack your

hand down on it, the mixture should resist like a solid. Pick

some up and see what happens. If you want, you can give your 

goop some zap by adding a few drops of food colouring.

What’s happening?

Substances can be solid, liquid or gas. These are called states of

matter. Substances can change between states when there is a

change in temperature or a change in pressure. Goop is on

the borderline between solid and liquid. When you smack it

(pressure), it acts like a solid. When you touch the goop gently

it acts like a liquid.

1/4 cup corn starch and 
3 1/2 teaspoons water

Bowl

Food colouring

Gelatine and Agar (you can buy

agar from specialist science

shops, or ask your teacher to get

some. It is a gel-like substance

made from seaweed) 

Catalyst
A catalyst is something

that allows or encourages
a chemical reaction to take

place, while it remains
unchanged itself.

Ordinary 
washing powder

Biological
washing powder

Hole

AGAR

GELATINE

AGAR

GELATINE

Biological washing powder - no egg yolk
Ordinary washing powder - egg yolk

Fun Fact
A bee sting is acidic, so it

can be treated with alkalines
such as bicarbonate of soda,

while a wasp’s sting is 
alkaline and can betreated
with acids such as vinegar.
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Do biological washing powders work?Do biological washing powders work?
Have you heard or seen advertisements for washing powders that claim the
powders contain enzymes that can remove specific stains? People have
been experimenting with ways to use the power of enzymes to clean clothing
for a long time; in fact, the first patent was in 1913. Are the claims of the
manufacturers true? Let’s see ... 

Our bodies use food to give us energy. Some foods like proteins, such as gelatine
and starch, need to be broken down before our bodies can use them. The units, or molecules
that make up proteins and starches are large, but they again are made up of smaller units.
This breaking down of the larger units into smaller ones is called digestion. Our bodies use
enzymes to burn the foods (or digest them) for energy. 
The enzymes which help in digestion are specialists. An enzyme which digests protein will
not digest starch, nor will a starch-digesting enzyme break down proteins.

To see how an enzyme can break down proteins, and at the same time see if the claims
of manufacturers of washing powders are true, try the following two experiments: 


