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Colour 
 

Sunlight is made up of all the colours of the rainbow. 

a prism:  

Objects can either absorb, or reflect the different colours (wavelengths) of the 

light; we see the colours that are reflected. For example, a red apple appears 

red because chemicals in 

yellow light, but reflects the red light back into our eyes. 

Plants display a huge variety of colour, 

responsible for that colour (in the majority 

Chlorophylls, Anthocyanins and Carotene

 

Green is all around the plant world: Grass is green, leaves are green, 

stems are green and even some flowers are green. 

“green” about in the garden because plants contain 

“chlorophyll-a

 

All living things need energy. Animals release energy 

eat so they get their energy indirectly 

Chlorophyll that captures the sunligh

Chlorophyll is made up of a magnesium ion surrounded by a lot of carbons, hydrogens and 

oxygens and nitrogens. It’s not particularly soluble in water as it is non

the molecular formula C55H72MgN4O5

Green: 

                         

Winterbourne House & Gardens Chemistry Trail

Sunlight is made up of all the colours of the rainbow. We can see this if we shine sunlight through 

Objects can either absorb, or reflect the different colours (wavelengths) of the 

we see the colours that are reflected. For example, a red apple appears 

chemicals in the skin absorbs all of the purple, blue, green and 

yellow light, but reflects the red light back into our eyes.  

lants display a huge variety of colour, so it is perhaps surprising that we group the molecules 

responsible for that colour (in the majority of plants) into just three chemical “families

Carotenes. 

Green is all around the plant world: Grass is green, leaves are green, 

stems are green and even some flowers are green. There is so much 

“green” about in the garden because plants contain a chemical 

a” (usually just called chlorophyll) which is green. 

All living things need energy. Animals release energy directly from the food they eat

indirectly from sunlight through a process called photosynthesis. 

captures the sunlight to allow this to happen so it’s a pretty important chemical!

made up of a magnesium ion surrounded by a lot of carbons, hydrogens and 

It’s not particularly soluble in water as it is non-polar. Chlorophyll
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we shine sunlight through 

Objects can either absorb, or reflect the different colours (wavelengths) of the 

we see the colours that are reflected. For example, a red apple appears 

the skin absorbs all of the purple, blue, green and 

so it is perhaps surprising that we group the molecules 

of plants) into just three chemical “families”: 

Green is all around the plant world: Grass is green, leaves are green, 

There is so much 

chemical called 

green.  

they eat; plants don’t 

from sunlight through a process called photosynthesis. It is 

so it’s a pretty important chemical!   

made up of a magnesium ion surrounded by a lot of carbons, hydrogens and a few 

Chlorophyll-a has 



 

http://www.rsc.org/Education/Teachers/Resources/cfb/chime/index.htm?molecule=Chlorophyll.mo

l&display=jmol 

Sunlight is made up of light of all colours. Chlorophyll appears green because it absorbs the red 

and blue-violet parts of the sunlight (and traps this light energy for photosynthesis) but reflects 

and transmits the green.  

 

 

Chlorophyll is a great, environmentally friendly dye. How about dying a teddy’s T-Shirt?   

You will need:  

• T-Shirt or piece of cloth to dye 

• Green plants (spinach or grass works well) 

• Pestle and mortar, or something to crush up the plants 

• Large pan (and some help to do the heating) 

• Sieve  

• Wooden spoon (or stick – the spoon will go green too!) 

What to do:  

1. Crush up the plant materials with a little bit of water in the pan 

It works best if you can leave the pan in the sun for a few days at this stage, but if you’re 

impatient, move straight onto step 2…. 

2. Gently heat the pan for about an hour gently stirring and prodding at the plant material on 

occasion to encourage the dye to come out. 

3. Let the pan cool and then strain through the sieve to remove the plant material 

4. Dampen the fabric to be dyed and add to the pan 

5. Gently heat the pan back up again and simmer for about 30mins, stirring on occasion 

6. Let everything cool down again, remove the fabric from the pan and hang it out to dry   

 

 Chloros is the Greek for “yellowish green” and phyllon is Greek 

for leaf. Chlorine gas is also a yellowish green colour and got its 

name from the Greek … there’s no chlorine in chlyorophyll!  

Did you know: Chlorophyll has a very similar structure to the red, “heme” part of haemoglobin in 

our blood. The most significant difference between heme and chlorophyll is that heme contains 

iron, whereas chlorophyll contains magnesium, but both are examples of “chelates”, molecules 

with a metal ion surrounded by an organic “casing”.     

 

 

Have fun with Chlorophyll: 

Did you know: 



 

A family of organic (carbon 

backboned) compounds called 

“Anthocyanins” are usually 

responsible for the red, purple and 

blue colours of many fruits and 

leaves. There are more than 550 members of the anthocyanin family, they all have the same basic 

structure as shown below, but have slightly different groups made up of oxygen atoms (shown 

red), carbons (shown grey) and hydrogens where the white balls are shown. 

http://www.chemspider.com/ImageView.aspx?id=128674&mode=3d 

Whereas chlorophyll and carotene are insoluble in water and found together in the chloroplasts of 

plants, anthocyanins are more polar (put simply: because they have more oxygen atoms) and 

therefore do dissolve in water. Anthocyanins are therefore found in the cell sap, the aqueous 

solution found in the vacuoles of plant cells.    

Anythocyanins are sensitive to acidity and appear red if 

the conditions are acidic (e.g. in strawberries) and blue 

if the surroundings are alkaline (e.g. in blueberries). 

These molecules are also the reason why hydrangeas are 

pink if grown in acidic soils and blue if grown in 

alkaline soils.  

Anthocyanins are good antioxidants in lab experiments but 

it has been found that only a very small fraction of 

anthocyanins eaten are actually absorbed into the 

bloodstream. Even these seem to be eliminated fairly quickly so there is some debate as to 

whether the antioxidant effect is actually of benefit in the body. 

Another notable red molecule found in plants is that responsible for the colour of beetroots; 

Betanin. http://www.chemspider.com/ImageView.aspx?id=82672&mode=3d  

 

 

Anthocyanins are fantastic natural 

pH indicators. They appear red in 

acids, are purple in neutral 

conditions and go through blue to greenish-yellow in alkaline. Why not test some household 

substances using an indicator made from the anthocyanins from red cabbage?   

You will need:  

• Red Cabbage (or red poinsettia petals also work well!) 

• Chopping board and knife (and some help to chop things up) 

• Large pan (and some more help to do the heating) 

• Sieve  

Red/Blue/Purple 

Have fun with Anthocyanins: 



 

• Wooden spoon 

What to do: 

1. Cut the cabbage into shreds 

2. Put the cabbage into a pan with a small amount of boiling water (you don’t want the 

indicator to be too dilute!) 

3. Boil the cabbage for about 10mins. 

4. Allow to cool 

5. Strain off the cabbage and save the juice. 

6. Find some substances to test! (Try vinegar, baking powder and soap for starters).  

 

 Anthos is the Greek for “flower” and the English word cyan 

means blue-green (which was also originally from the Greek for 

dark blue: kyanos). Anthocyanin effectively means “blue 

flower”.  

Anthocyanins are more stable than chlorophyll and whilst chlorophyll degrades as the weather 

turns in autumn, the anthocyanins do not – so leaves go from green to red. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Did you know: 



 

Carotenes are a family of molecules 

made of only hydrogen and carbon, 

with some carbons linked together by 

double bonds (unsaturated), others 

linked by single bonds. Every carotene 

has 40 carbon atoms but a slightly different number of hydrogen atoms. 

http://www.chemspider.com/ImageView.aspx?id=4444129&mode=3d 

Carotenes absorb blue-green light from sunlight and therefore appear yellow or orange. They are 

found with chlorophyll in the chloroplasts of plant cells and take part in the photosynthesis 

process by absorbing the blue-green light that chlorophyll does not absorb and passing the energy 

to the chlorophyll for photosynthesis. Leaves usually appear 

green because there is a lot more chlorophyll than 

carotene present however, you can see the carotene in 

autumn leaves. Chlorophyll is not very stable and 

degrades as the temperature decreases, the 

carotenes remain however so the green colour fades and the 

leaves appear orange. 

Carotenes do not dissolve in water (they are non-polar), but do dissolve in fats. Animals don’t 

digest carotenes well, so those that eat plants containing carotene end up with it being dissolved 

in their body fat – which appears yellow-ish as a result (think chicken, or human fat!).  

 

As mentioned, carotene is not soluble in 

water, but is soluble in fats. Betanine (the 

red colour in beetroots) is water soluble 

and not soluble in fats. You can use this to set up a challenge! 

You will need: 

• Beetroot and Carrot (fresh) 

• Chopping board & Knife (and some help to chop) 

• Food blender (and some help to use it). 

• Some oil and water 

• Sieve 

• Empty squash bottle (or other water tight container) 

What to do:  

1. Set the challenge – to separate out the beetroot from the carrot. 

2. Prepare the challenge: Chop up the beetroot and carrot and blend them in the processor 

with a little water 

3. The answer: 

a. Put some oil (experiment on different types to see which ones work best!) and water 

in the squash bottle so it’s about half full 

Orange/Yellow: 

Have fun with Carotene: 



 

b. Add a teaspoon or two of the carrot & beetroot “smoothie” 

c. Shake a lot! 

d. Smile in a knowing way when the aqueous (water) layer goes red and the organic 

(oil) layer goes orange 

e. Pour off the top layer leaving the bottom layer in the bottle – you’ve done it! 

  

 Carotene comes from the Latin word for carrot, carota.  

The old wives’ tale that “carrots make you see in the dark” is 

supposedly a rumour started by the Brits during World War II. 

The Brits were using radar to find enemy planes but didn’t want the Germans to know that they 

had a new piece of technology so made up the carrot story. It is true however that carrots contain 

chemicals such as vitamin A which are important for optical health!  

 

Further information on the chemistry behind photosynthesis can be found in the RSC resource “Chemistry for 

Biologists”: http://www.rsc.org/Education/Teachers/Resources/cfb/Photosynthesis.htm 

Further information on the colours of autumn leaves: http://scifun.chem.wisc.edu/chemweek/chemweek.html?  

Chlorophyll was also “Molecule of the Month”: http://www.chm.bris.ac.uk/motm/motm.htm#may2000 

 

 

 

 

 

 

 

 

 

 

 

 

 

Did you know: 


