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Dear Science Explorers, 

The world is full of things to see, stories to hear and tell, expe-
riences to collect, not to mention all those delicious cakes to try… 
But sometimes making sense of everything can be challenging. 
Luckily, Nature has equipped humans with a multitude of sensory 
organs, which help us adapt to and interact with our environment. 
Sometimes, however, these sensory organs are simply not sen-
sitive enough or they stop working properly. This is why scien-
tists and engineers around the world work hard to develop new 
technologies that can overcome the limitations of our senses. 
They have designed sensors that monitor different things, such 
as sugar or drug level in blood, air pollution, or behaviour of mole-
cules in a single cell. They are looking for ways to repair damaged 
senses by using computer technology and new materials. 

To challenge your senses and to inspire you to take a closer look 
at them, we are inviting you on a journey through the CEB Sense 
Experiment Book. In this book you will find lots of interesting facts 
about how our senses are built and how they work. You will also 
find instructions for a few do-it-yourself experiments-that give 
unexpected results. Some of these experiments are inspired by 
the work done by scientists in our Department.

We have written this book with curious science lovers in mind, 
and for all of those who always wanted to turn their kitchens into 
laboratories. We believe there is a scientifically minded detective 

in each of us, so we’ve left some space for you to write your 
own personal experimental observations. The ingredients you 
will need are readily available. If you follow the steps descri-
bed by our scientists and engineers,  you will learn how to 
extract DNA from strawberries, create a volcano in a glass, 
or use a pineapple for biochemical reactions. 

We hope that some of the information and experiments 
will challenge your senses (check that Albert Monroe 

image on page 15!) and show you how our natural 
senses (touch, sight, smell, taste, and hearing) 
can be affected and stimulated.

Science way
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WHAT IS THAT? 
Connecting the Dots 

In this booklet the instructions are given in Italic 
Connect the dots and find a very useful scientific instrument

Answer : Test tube (vital equipment for a scientist!)
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From Atoms to Amino Acids 
Atoms are formed of  3 basic tiny particles

Electrons fly around a nucleus made of protons and neutrons. Atoms of 

different elements will have different number of these particles and this 

will determine their position in the Periodic Table of Elements. For example, 

hydrogen has one proton, Oxygen 8 protons, Carbon 12...

proton

      Oxygen

Atoms can make bonds with each other by sharing electrons and form larger 

structures, molecules. We are all made of molecules, small and big. For exam-

ple, all our proteins are made of basic building blocks called amino acids. 

They are really small, smaller than a nanometer (1 nm = 0.000000001 m)
The largest known protein in our body, titin, is made of ~30 000 amino acids 

and it can be found in muscles.

Did you know that only 20 different amino acids make up proteins for 37.2 

trillion cells in our body? 

Electron neutron
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Extract DNA Strawberries
Experiment 1

5 Source: Exctract DNA from strawberries
https://www.scientificamerican.com/article/squishy-science-extract-dna-from-smashed-

strawberries/

    Materials 
 Rubbing alcohol     Measuring cup     Measuring spoons     Salt

 Water     Dishwashing liquid (for hand-washing dishes)     Glass

 Cheesecloth     Funnel     Tall drinking glass     Three strawberries    

 Resealable plastic sandwich bag     Small glass jar 

 Bamboo skewer, available at most grocery stores.

    INSTRUCTION 
1.  Chill the rubbing alcohol in the freezer. (You'll need it later.)

2.  Mix 1/2 teaspoon of salt, 1/3 cup of water and one tablespoon of dishwashing liquid 
in a glass or small bowl. Set the mixture aside. This is your extraction liquid. 

3.  Completely line the funnel with cheesecloth. Insert the funnel tube into the 
tall drinking glass (not the glass with the extraction liquid in it).

4.  Remove and discard the green tops from the strawberries.

5.  Put the strawberries into a resealable plastic sandwich bag and push out all of 
the extra air. Seal the bag tightly.

6.  With your fingers, squeeze and smash the strawberries for two minutes. 

7.  Add three tablespoons of the extraction liquid you prepared to the strawberries 
in the bag. Push out all of the extra air and reseal the bag. 

8.  Squeeze the strawberry mixture with your fingers for one minute.

9.  Pour the strawberry mixture from the bag into the funnel. Let it drip through 
the cheesecloth and into the tall glass until there is very little liquid left in the 
funnel (only wet pulp remains). 
 
10.  Pour the filtered strawberry liquid from the tall glass into the small glass jar 
so that the jar is one quarter full.

11.  Measure out 1/2 cup of cold rubbing alcohol.

12.  Tilt the jar and very slowly pour the alcohol down its side. Pour until the alco-
hol has formed approximately a one-inch-deep layer on top of the strawberry liquid. 
You may not need all of the 1/2 cup of alcohol to form the one-inch layer. Do not 
let the strawberry liquid and alcohol mix.

13.  Study the mixture inside of the jar. The strawberry DNA will appear as gooey 
clear/white stringy stuff. Do you see anything in the jar that might be strawberry 
DNA? If so, where in the jar is it?

14.  Dip the bamboo skewer into the jar where the strawberry liquid and alcohol 
layers meet and then pull up the skewer. Did you see anything stick 

to the skewer that might be DNA? Can you spool any DNA onto the 
skewer?
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Protein builder
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The instructions on how to make a protein are stored 

in DNA, a spiral shaped molecule  (called a double 

helix), which is made of two intertwined strands. 

Each strand is composed of 4 bases: adenine (A), 
thymine (T), cytosine (C) and guanine (G). They bind 

to each other in pairs: A to T and C to G  forming 

long double stranded sequences of DNA. 

If stretched, the DNA from a single 

human cell, which contains all the 

information needed to make a per-

son, would be 3 m long!

Proteins are large molecules made of amino acid chains 
that perform many different functions in our cells. 
They can be structural scaffolds, molecular chemists, 
information transfer officers or cell cleaners . . . you 
name it, they do it. 

Some proteins are fluorescent: when you shine a light 
onto them, they glow with different colours. Those can 
act as lighthouses for various cell processes, helping 
scientists see otherwise invisible processes.

Protein & DNA

Complete the DNA by gluing a wool thread onto the 
paper and do not forget to pass it through the hole.  

Light shines onto a 

protein

Protein absorbs light 

and emits some back as a 

different colour

Start gluing the 
thread here.

Pass the thread 
through the hole
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Viruses

phage Virus

on cell MembranE

Glue an end from DNA thread in the previous page on to the virus 
head.  

Some of the simplest organisms that contain DNA (or RNA, 

DNA’s sister molecule) are viruses. Viruses exist 

on the border between life and 

death, their sur- vival depends on 

the living cells of other orga-

nisms. They bo- rrow machinery 

of host cells to make their own 

building blocks. 

They are cunning thieves! They use 

their own code to reprogram host 

cells to do exactly what they want them 

to do, which usually means turning cells into virus 

factories. Cell machinery               is so busy making new 

viruses that it does not have time or energy to 

make its own building blocks, so it gets weak 

and eventually dies. 
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Hydrophobic Sand
Experiment 2

8

     Prepare outdoors with adult supervision 

Materials
  Sand from craft store or Pet store

  water repellent spray

  aluminium tray or Newspaper

  Container as bottle for the sand 

Instruction

 Spread the sand on Tray/Newspaper in a thin layer 

 Spray the sand with the water repellent spray 

 wait until it "dries" 

 mix the sand and repeat the procedure 5 times 

How to use it
 Treated sand can be put into the glass of water. 

 Observe what happens: does it look wet?

 Pour the water out. Is it wet or dry?! Magic? 

Explanation

[1]http://www.mtu.edu/news/stories/2017/march/virus-hydrophobicity-can-help-purify-vaccines.html
[2] Experimental and computational surface hydrophobicity analysis of a non-enveloped virus
and proteins. Caryn L.Heldt,Amna Zahid,K. Saagar Vijayaragavan, Xue Mi

Aluminium traySand

Water Repellent spray

The waterproofing spray coats the sand and creates a shield 

that protects it from water. Scientists call this shield hydro-

phobic (afraid of water).
Hydrophobic layers are important for our cells: they help 

form a membrane, which separates the interior of the cell 

from its surroundings. 

In Biotechnology scientists try to understand hydrophobicity 
of proteins and virus surfaces to improve design of new medical 
treatments and vaccines ! [1,2]



What happens when 
 yeast senses heat?

Experiment 3

9

    Materials
 -Lukewarm water 

 -sugar or honey

 -living Yeast, not the chemical one

 -heat source, as a radiator

 -container

    Step 1
Mix the sugar and yeast with warm water 

in a container.

    Step 2
Put the container in a warm place  

(on top of the radiator), and wait 

for few minutes.  Be careful: DO NOT 

place the mixture on very hot sur-

faces like a hob , if you do that, the 

experiment will not work.  

 Step 3
Observe the formation 

of the foam

    Explanation
Yeast is a single cell organism (Microorganism) from the 

mushroom kingdom. Like us, It needs to breathe, eat and 

dispose waste in order to thrive. 

The foam is produced as the yeast starts to get back to 

life after it senses that the temperature is increased. 

Yeast starts to breathe and release carbon dioxide gas ( as 

we do), the breathing continues within the dough and it is 

the gas that makes the holes in the bread. 

  Step 4
Add the mixture to the flour 
and water ( you might add 
a bit of olive oil too), mix it 
well, leave it to rise in a warm 
place, bake it and you will get 
a very airy dough full of big 
holes.

Authors: Mogana Das Murtey and 
Patchamuthu Ramasamy

Photo of Yeast
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cell

Nucleus

(The DNA Safe)

Endopliasmic Reticulum

Mitochondrion

(The Power Station)

Golgi

APPARATUS

Lysosome

Vesicles

Cell Membrane

ribosomes

(The Protein factory)

Cells
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Bacterium
E. Coli

Human
cell

Bacterium
E. Coli

Phage 
Virus

10 x bigger

10 x bigger

Animal and plant cells have a nucleus, a small compartment separated from 

the rest of the cell, which contains well protected information code within 

DNA (Scientis call it a genome). This type of cells is called eukaryotic cell: 

Typical animal cell (And humans belong to the animal kingdom too) as shown 

below:

E. Coli
cellPhage on

E. coli

Check the function of every cell part written above!
What do you think; how rough is their surface? Find different materials
 (paper, plastic, fabric, tissue, sand, etc...) and glue it on to each part.



Colouring Cells
There are way more cells in your body than the people in the world!
Get to know some of them and colour them.

Enterocytes: they love food! They can be found in 
our intestines. The hair on top of their heads makes 
the surface area larger so they can absorb more food. 
Did you know that if we took out and unfolded a human 
intestine, it could cover an entire tennis court?

Red blood cells transport the oxygen from your 

lungs everywhere to your body. Oxygen is 

needed to power (or feed) all the cells. 

Did you know that red blood cells can do 

a complete journey through your body 

within 1 minute?

Neurons are our body’s 

messengers! They send 

information to other 

cells when we are hurt, 

hungry, when we smell 

something nice and 

when we see something 

beautiful. 

Did you know that some 

neurons are as long as 

1 metre?11
Credit: Anna-Maria Pappa & Cassandre Vuillaume

Enterocytes:

Red blood cells

Neurons



Human body
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Brain: 
Function: The operations centre of our body. It controls everything we 

do, even when we sleep.

Weight: 3 pounds (1.4 kg).
Trivia: It uses 20% of our total energy consumption. Albert Einstein’s 

brain was smaller than the average (1.2 kg). 80% of it is water.

Lungs:

Function: Breathing, that is, 

absorbing oxygen from the 

air.

Weight: 390-450 gr. the left 

one is smaller than the right 

one to accommodate the 

heart.

Trivia: The total surface 

area of one lung is about 

75m2, the size of a tennis 

court!

Stomach:

Function: part of the diges-

tive system, splits food in 

smaller parts.

Dimensions: 75 millilitres 

(empty) to 1 litre (full).

Trivia: It contains very 

corrosive acid for food 

digestion. The stomach pH is 1, 

the same as battery acid! 

Intestine

Function: part of the 

digestive system, absorption of 

food

Dimensions: 8 metres long.

Trivia: In a lifetime, about 50 

tonnes of food and drinks pass 

through you intestine!

Muscle:

Function: Movement

Dimensions: From 1 mm (stapedius, 

shortest muscle) to 60 cm (sar-

torius, longest muscle).

Trivia: The heart is a muscle 

that never stops moving. It is 

powered by regular electric 

impulses generated by our own 

body.

Credit: Luca Mascheroni

Skin
Function: protection, Sensing

Dimensions: Largest organ in the 

body. adult human has ~2 m2 of 

skin. skin accounts for ~15% of 

your body weight.

Trivia: In skin there are at least 5 different types of nerve endings: Heat 

Sensitive, cold sensitive, pain sensitive, itch sensitive, pressure sensitive. 

The average person has ~300 million skin cells. The skin renews itself 

every 28 days.



Human Senses
Sensory cells can transform  the information from our En-
vironment into electrical signals. Neurons transmit these sig-
nals into the brain where they are processed and converted 
into pictures, smells, tastes or feelings. 

Eye: The image is formed on the retina, but it is upside down and 
converted again within the brain. There are two types of cells which 
detect light: cone and rods. Cones detect colour. Colour blindness is a 
consequence of some missing cones. Rods cannot distinguish colour but are 
very good in detecting light of different intensities. We can use them to 
see during the night 

Skin: Skin has a lot of receptor cells. When we touch something, those cells 
are squashed and send the signal to our brain. 

Nose & Tongue: Smell and Taste are very similar and related. Nose detects 
‘‘odorant’’particles flowing in the air through specific receptors, adapted 
to the shape of the odour molecules the particle is made of. When a mole-
cule meets the receptor, it generates a signal. Taste buds on your tongue 
work in a similar way and can distinguish between sweet, sour, salty, bitter 
and umami ( what tastes like umami?). As they work in a similar way, sometimes 
it helps to block your nose when eating something that does not taste so 
good. Try it out next time you really dislike something you have on your 
plate.

13
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When light touches Cone or 

Rod cells. Cell emits an elec-

trical signal to the brain

cone cell Rod cell

Eye Retina

Image

Object

optic nerve

particles

Smell/Taste Receptor

sound

Eye:

Ear: Sound is a consequence of vibration travelling through different media 
such as air and water. These vibrations are invisible waves, similar to those 
made by a rock thrown into water. Our ears are like resonating soundboards 
and amplify these waves. When the wave passes near cells in your ears contain-

ing lots of tiny hair-like structures, they vibrate at certain 
frequency and generate signals, which are sent to your brain.
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Feeling Hot or Cold?
Experiment 4

Material

    3 cups of water at different temperature 

Step 1

Step 2

Explanation:
Your right finger should be feeling hot and the left 

cold, even though they are both in the cup with the same 

temperature. Our senses are not entirely reliable, our 

brain can be fooled. The temperature sensor in our skin 

is very good at detecting the difference in 

temperature to determine if something is 

hot or cold, but it is not so good at esti-

mating the exact temperature. 

Hot water

Water at room Temperature

cold water

Move your both fingers to the cup in the middle containing water 

at room temperature. How does the water feel? Warm or cold?  

Put a cup of water into the fridge for 1 hour. Once it is done, 

heat the other cup in the microwave.  The water should not 

be too hot.  The third cup should be filled with water at room 

temperature.
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Step 3

When three cups are ready, put one of your left fingers into the 

hot water and one of your right fingers into the cold water for 

10-30 seconds. 

Hot water

Water at room Temperature

cold water



Optical  illusion

Albert Monroe  or Marilyn Einstein

Two famous personalities are shown on the Above image. Can you see 

them? Try to look at the image from far away or squinT. 

Our brain is used to dealing with different level of detail. When we 

look at something from far away, details are not so important and 

we can recognise the blurred images such as the image of a famous 

actress.

As  you look at the image without changing the distance or squin-

ting, you can see a famous scientist.

Our senses are quitE  good for their intended use. We can re-

cognise faces or detect different shapes in cloud, but optical 

illusions can still trick the mind. 
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Which of the two red lines is 

bigger?

Why do these red lines look 

like they are INSTEAD diffe-

rent sizes?

human eye is used to pers-

pective and the rail pattern 

looks like it goes away from 

us. The red lines have the same 

size, but their position within 

the pattern makes them look 

different.

Ponzo illusion

Which one of the red dots is bigger?

Why does one red dot seems bigger than the 

other?

This weird effect comes from the way we 

judge the size of an object based on its 

surrounding environment. The illusion oc-

curs as a consequence of how we perceive 

perspective, or distance; a far away object 

always looks smaller. If an object is sur-

rounded by smaller objects, it could appear 

as though it is far away and therefore 

bigger than it actually is. On the other 

hand, if it is surrounded by large objects, it 

appears smaller because it seems closer.

Ebbinghaus illusion

16



What you need:

   2 Clear plastic cups (as many as you want, these are where the reaction will happen)

   1 tsp Dish soap

   1/2 cup Cold water

   1/2 Cup White vinegar

   Food colouring

   Baking soda slurry, fill cup with half baking soda, and rest of water

NOTE: The bubbles will over flow, so be sure to do this experiment on a washable 

surface, or place the bottle on a tray or in the sink.

What to do:

 

What do you notice? What could you experiment with? 

What is going on? 

The bubbles you see are carbon dioxide (the same gas that you exhale). Baking 

soda is a weak base (sodium carbonate) and vinegar a weak acid (acetic acid). 
When they are mixed, sodium acetate and carbonic acid are made.Carbonic acid is 

unstable and falls apart into carbon dioxide and water. This causes the rapid 

release of the gas.

Inverted reality experiment 
Volcano in the cup 
Experiment 5

17

1.  Make your volcano base, combine water, baking soda, food colouring and 

dish soap in one cup, filled half way, Making sure everything is well mixed, 

and the colours are nice.

2.  Place that cup in the sink or tray and get ready 

for the bubbles!

3.  Pour half cup of vinegar into the base cup and 

observe the volcano.

1.  What does adding more soap do?

2.  What about more baking soda, or vinegar?

3.  What about the holder of the reaction? What if you used a pop bottle?

4.  What is your favorite colour? What about your friend’s?

5.  What happens to the temperature of the solution? The bubbles?

1.           3.      Eruption

Volcano 
base
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1.           3.      Eruption
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Observation
Personal Note

Draw your Volcano



Artichoke created by Clockwise from Noun Project
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Things you will need:

   An artichoke     An adult

   Sauce pan     Water

   Kitchen tongs    Glass of water, juice, or Sweets

   Possibly just canned artichoke (it is debated whether this works or not)

What to do:

 

More ways to explore

How did it work?

                                 

Taste Perversion with Artichokes
Experiment 6

20

1.   Have an adult steam the artichoke until heart is tender, 20-30 mins

2.  Remove from steamer with tongs and let cool for 3 min

3.  Remove pedals and eat, you do not eat the whole pedal, but scrap the inside of 

it off

4.  After that try various other foods, observe how the flavours change

1.   Can you find other foods that do this?

2.  What foods taste good with artichoke, what taste bad?

3.  Does it change the taste in any other way, making it salty, umami, or sour?

4.  What are some similarities with the structures of the compounds

The exact mechanism is not completely understood, but artichokes contain 

two compounds, cynarin and chloregenic acid. Both of these compounds 

cause foods and drinks consumed after eating an artichoke to taste sweet. 

These compounds bind to sweet receptors, and then when something new is 

consumed they are washed off, and you perceive that as sweet!

cynarinchloregenic acid

HO CO2
H

HO
OH

OH

OH

O

O

OH

HO

HO

HO

O

O

O

OH
O

HO

HO
O
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Elephant Toothpaste (Imaginary)
Experiment 7

Things you will need:

    Liquid dish washing soap      Food colouring

    Small cup        Safety goggles

    A clean 2L plastic drink bottle     3 Tablespoons of warm water

    1 Tablespoon (one packet) of dry yeast

    100-200 mL of 20-volume hydrogen peroxide liquid (20-volume is a 6% solu-

tion, ask an adult to get this from a beauty supply store or hair salon)

NOTE: The foam will overflow from the bottle, so be sure to do this experi-

ment on a washable surface, or place the bottle on a tray.

What to do: 

How did it work?

2 H
2
O

2  
             2 H

2
O + O

2

1.  Hydrogen peroxide can irritate skin and eyes, so put on those safety 

goggles and ask an adult to carefully pour the hydrogen peroxide 

solution into the bottle.

2.  Add 8 drops of your favourite food colouring into the bottle.

3.  Add about 1 tablespoon of washing up liquid into the bottle and mix.

4.  In a separate small cup, combine the warm water and the yeast to-

gether and mix for about 30 seconds.

5.  Finally, pour the yeast water mixture into the bottle (a funnel 

helps here) and let the foaminess begin!

The foam you made is filled with oxygen due to the yeast acting as a 

catalyst (a helper) to remove the oxygen from the hydrogen peroxide. 

Since it did this very fast, it created lots and lots of bubbles!

Did you notice the bottle got warm? Your experiment created a reaction 

called an Exothermic Reaction – that means it not only created foam, it 

created heat! 

The foam produced is just water, soap, and oxygen so you can clean it 

up with a sponge and pour any extra liquid left in the bottle down the 

drain.

22



Observe Kitchen Kaleidoscope 
Experiment 8

What you need :

    Milk        Saucer 

    Food colouring Cotton bud   Washing up liquid / dish soap 

What to do

What’s going on?

Milk is made of millions of tiny droplets of fat suspended 

in water. At the surface, there is a very thin layer of mo-

lecules creating a ‘surface tension’. It’s a bit like the 

stretched rubber at the surface of a balloon. When 

you add the soap, it interacts with the fat molecules, 

decreasing the surface tension, and acts like a pin 

pricked into the balloon. The surface withdraws to 

the edges of the saucer, and as the soap spreads 

the surface tension keeps decrea-

sing, pulling the food colouring 

into amazing new shapes! 

 1.  Pour some milk into the saucer, so it nearly reaches the brim.

2.  Carefully drip some food colouring into the centre of the milk, being 

careful not to mix it. The colouring should float on the surface in litt-

le blobs. 

3.   Dip the tip of the cotton bud in the washing up liquid, and then 

slowly touch the surface of the milk near the food colouring 

4.  Wow!

side view

Top view Step 2 Step 3, 4

23

milk
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Experiment 9

Things you will need:

       2-4 Emser pastilles     10 mL Ethanol

     Ashes                           Sand

   1 Porcelain Tray             Pipette 

             Lighter           Safety goggles

  What to do:
 

1.  Ethanol can irritate skin and eyes, so put 

on those safety goggles and ask an adult to 

carefully pour it on the pastilles and light it 

up.

2.  Place sand-ashes (1:1) mixture in a porcelain tray 

3.  Place the Emser pastilles on top of the sand-

ashes mixture 

4.  Pour ethanol over the pastilles and light it up

How did it work?

Soon after lighting the ethanol up, the pastilles turn 

black and start to grow snake-like out of the tray. Emser 

pastilles are made of sodium bicarbonate (NaHCO
3
) and sugar. 

The sugar in pastilles starts to burn as soon as you light it up 

to form carbon (black colour) and the gas CO
2
, which froths 

up the pastilles. Moreover, the pastilles contain NaHCO
3
. When 

NaHCO
3
 is heated up, it starts to decompose and form even more 

CO
2
. This is similar to baking a cake at home, where you add baking 

soda to the dough to get a nice and fluffy cake. 
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Really? You can make 
Pharaoh’s snake?

2 NaHCO3(s)
Na2CO3(s) + CO2(g) + H2O

C12H22O11(s) + 9 ½ O2(g) 12 CO2(g) + 6 H2O (g)

C12H22O11(g) 12 C(s) + 11 H2O (g)



Pineapple Enzyme and Gelatin
Experiment 10

Things you will need:
        A large glass container/cup
        Boiling water (ask an adult to help you with the boiling water)
        Gelatin sachets (ask an adult to help you buy it from a supermarket)
        Freshly cut pineapples (ask an adult to help you with the cutting)
        A pot
        A mixing spoon 
        Safety goggles and a lab coat (for safety purposes)

What to do: 

How did it work?

1.  Every scientist starts their experiment by putting on their safety goggles 

and lab coat!

2.  Add 2 packages of gelatin to your container.

3.  Bring a pot full of water to a boil.

4.  Pour in 700ml of boiling water into the container with gelatin.

5.  Stir the solution until all the gelatin is dissolved.

6.  Place in fridge until the gelatin becomes a semi-solid.

7.  Repeat the last five steps in a different container to be used as a control 

for your experiment.

8.  Once the gelatin has cooled, take both containers out of the fridge.

9.  Place a fresh piece of pineapple on top of the gelatin in one of the contai-

ners and leave the other one as is.

10. Over time, you can see the gelatin in the container with the pineapple return 

to liquid, while the control container with no pineapple stays solid!

Gelatin is made from a protein called “collagen” – a protein found in animal 

connective tissue and helps with skin elasticity. When the collagen is heated, 

the protein breaks down. When it is cooled again in water, the collagen tries to 

reassemble but is disorganised and traps water in the middle of its structure. 

That’s how you get the wiggly gelatin! It stays in that form at room tempera-

ture. 

Pineapples have a mixture of enzymes called Bromelain that can digest (break 

down) proteins like collagen. When in contact with the gelatin, the bromelain 

starts to break it down slowly turning it back to liquid in front of your very 

eye!

That is why it can sometimes hurt your tongue and mouth when you eat raw pi-

neapples. The bromelain is slowly breaking down proteins in your mouth!

Another cool experiment would be to boil the pineapple before putting it on 

the gelatin. The bromelain is sensitive to high temperatures. Boiling the 

pi- neapple destroys the bromelain. Your gelatin should not be affected 

by the boiled pineapple slice!27



Observation / Personal Note
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Observation / Personal Note

Draw your crystals 



Experiment 11

What you need: 

      Table salt – sodium chloride 

      Distilled Water

      A clean, clear glass container – a jam jar is perfect

      String 

      A spoon for stirring

What to do:

 

Observe

Salty Crystals

1.  Stir salt into boiling hot water until no more salt will dis-

solve (crystals start to appear at the bottom of the contai-

ner). Be sure the water is as close to boiling as possible.

2.  Carefully pour the solution into your jar. (putting a spoon 

into the jar before adding the water should prevent the jar 

breaking.)

3.  Suspend your string into the jar from the spoon laid across 

the top of the jar.

4.  Leave your jar somewhere it will not be disturbed and wait 

for your crystal to grow!

Once your crystals have grown, here are some things for you to 

look for in them:
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-Any impurities in the salt or the water will change the shape 

and colour of the crystals you grow. What shape and colour 

are yours? Can you make some colorful crystals by adding food 

coloring?

-Try using different types of table salt – try iodised salt, 

un-iodised salt, sea salt, or even salt substitutes. Is THERE any 

difference in the appearence of the crystals?

-Try using different types of water, such as tap 

water compared with distilled water. Is there any 

difference in the appearance of the crystals?



Note
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Note
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The Department of Chemical Enginee-
ring and Biotechnology (CEB) state 
of the art building is situated in the 
University’s science and engineering 
hub on the West Cambridge site and 
perfectly placed to maximise links with 
neighbouring faculties like Physics at 
the Cavendish Laboratory, the Com-
puter Science Laboratory, the Institute 
for Manufacturing and Cambridge 
Enterprise. Such an environment gives 
our academic and business leaders 
the facilities, resources, and inspiration 
to accelerate solutions to the world’s 

most pressing challenges, bringing tangible benefits to society, and acting as a 
powerful catalyst to boost the economy locally and nationally, assisting employ-
ment and wealth creation in the UK and beyond. 
Our goal is to increase our visibility as a global beacon for advances in chemical 
engineering and biotechnology, which in turn will enable the cross-fertilisation of 
ideas and their transfer into the marketplace. 

CEB, one of the UK’s leading research departments, ranks highly in both national 
and international University league tables and conducts internationally-leading 
research and creating a unique multidisciplinary research environment within 
the University of Cambridge, where collaborations with academic and industrial 
organisations flourish. CEB has an inclusive approach and proactive international 
outlook, making it an attractive place for the very best global talent.

We perform experiments to explore sustainable reaction engineering, chemical 
product and process design, healthcare, measurement, and materials science. 
The fusion of leading biotechnology research with chemical engineering skills, 
helping to solve commercial, industrial problems, supports our continuing deve-
lopment and discovery at the science-engineering interface. The Department’s 
research strategy responds to the global drive for ‘sustainability’, addressing the 
need for novel chemical engineering and biotechnology processes and mate-
rials. 

The Department’s research strategy responds to the global drive for ‘sustainabi-
lity’, addressing the need for novel chemical engineering and biotechnology pro-
cesses and materials. Research across CEB adopts a whole system approach, 
taking innovation from concept to exploitation (C2X) with a focus on Health and 
Energy.

One of the strategic goals is to strengthen outcomes in key areas of Materials, 
Sensors, Reaction and Process Engineering and Big Data, while also positio-
ning the department to contribute to strategic initiatives in the University. 

Working effectively with industry is a core strength of the CEB teaching and 
research, as is progressing novel technologies through spinout companies and 
licensing agreements to ultimate launch of marketed products.

About CEB
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