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Hi! I’m Bunsen and 
this is my awesome 

friend, Belle!
We’d love to know how you g

et on with 

all this science...

Send us photos via 
social media or email 

to feature in our ex
clusive gallery!

On Facebook and In
stagram

@BigBangScienceLtd

Share your creation
s with us!

We’re here to help guide 
you through this month’s 
box and help you become 

experts in Mighty 
Micro-organisms.

MICRO-ORGANISMS

MIGHTY 
WELCOME TO
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They are found ever
yw

he
re

! 

In the soil, air, water, y

ou
r s

ki
n

and in your digestive syste
m

.
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Micro means ‘tiny’ 
and organism means 
‘a living creature’.

Micro-organisms, also known as microbes, 
cannot be seen with your eye without 

using a microscope. There are more 
microbes than all the other living 

creatures combined.

There aren’t millions, billions, or trillions. 
There are trillions of trillions of trillions 
of microbes around the Earth.

Most of the time the majority of 
micro-organisms are very useful and often do 

a lot of good like breaking down waste and 
making bread - we couldn’t live without them!  

Occasionally however, they can do a lot of harm 
causing disease and food poisoning. There are

 5 types o
f living 

micro-organ
isms. 

They are 
bacteria, 

viruses, 

fungi, alg
ae and pr

otozoa.

WHAT ARE 
MICRO-ORGANISMS?

They are so tiny that hundreds of them would   
fit on the full stop at the end of this sentence.
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D Seaweed is a 
type of multicellular 

algae (made up of many 
cells) grown commercially 

for food, particularly in Japan, 
China and Korea. For 

example Nori is a 
seaweed used to 

wrap sushi.

FE

RT
ILISER

Algae has been 
used for many years 
to fertilise crops as 
they provide a rich 
source of nutrients 

and organic 
matter. 

BIOPLASTIC

BIOFUEL

Algae naturally 
produce polymers 

(long chains of molecules) 
that have great potential for 

bio-plastic production. 
(Plastic that is 

biodegradable and 
environmentally 

friendly).

Algae also has 
the potential to be 
used as a carbon-

neutral fuel. This means 
they wouldn’t contribute 
to global warming like 

other fuels.

POLLUTION CONTRO
L

Algae can be 
used in wastewater 
treatment as they 

metabolise (breakdown) 
waste materials. This 
reduces the need for 

toxic chemicals.
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Wow! Who knew algae 
tasted this good!

Algae are single-celled micro-organisms that get 
their food from their surrounding environment. 
They can be found in fresh 
water, sea water and soil. 

Algae multiply rapidly and as a result of this are used in many ways.

AWESOME 
ALGAE

They share many characteristics 
with plants such as photosynthesis 
(the ability to make food using sunlight) 
but also differ from plants as they don’t have true leaves, roots, or stems. 

DANC ING
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POLLUTION CONTRO
L

Dinoflagellates are one of the largest single celled 
algae and are found in oceans all over the world. 

They have a wonderful ability to 
bioluminescence which means they can emit 

light. They do this at night when they are 
disturbed.  Dinoflagellates photosynthesise 

just like plants, allowing them to grow and divide. 

We’re still learning lots 
about these amazing 

micro-organisms. With 
adult permission look them 
up on YouTube for some 
amazing displays in their 
natural environment.

Their ability to bioluminescence 
when disturbed could be a 

defence mechanism. When 
small shrimps start to eat them 

the disturbance of the water 
causes the dinoflagellates to 

light up. This alerts bigger fish 
to come over and eat the 
shrimps which saves the 

dinoflagellates. 

In your box you have your very 
own dinoflagellates.

What to do with your Dinoflagellates.

Your Dinoflagellates will last for just over 
a month but will last longer if fed with 
dinoflagellate nutrients which can be 
bought online.

This can only be seen in a 
dark room at night by: 

✔   Gently swirling the test tube 
with the lid on. 
✔  Gently tapping / flicking the 
test tube
✔  Using a pipette to gently suck 
some of the dinoflagellates up and 
then dropping them back in.

Your Dinoflagellates have been in a 
dark box for 2/3 days so need to 
readjust to light. After 3 days of 12 
hour light and dark cycles they will 
begin to emit light at night.

Dinoflagellates are easy to look after. They need 
to be placed somewhere that is exposed to light 
for up to 12 hours a day where the room 
temperature remains reasonably consistent. 
Don’t put them by a radiator or a window where 
they are likely to experience extreme 
changes in temperature. 

You need to pour your algae from their 
travelling container into the test tube 
with a lid right away

Remember to take the lid off once a day 
to let oxygen in.

DINOFLAGELLATESDANC ING



06 05 

AMAZING
FACT

Bacteria are some of the best 
decomposers – they break 
down dead and decaying 

organic matter, including leaves and 
insects. They can be used to 

clean up oil spills to keep 
the environment healthy too. 

Very few bacteria are harmful to 

you, most help to keep you 

healthy. Good bacteria are used 

to make dairy products like milk 

and cheese and some types 

of medicines.

Bad bacteria love it best when your environment is unhygienic or dirty. 
They take any chance they can get to take over and multiply.  Bacteria can make 
copies of themselves very quickly so just one bad bacterium can make you sick 
or spoil your food very quickly.

Bacteria have only one cell, shaped 
like a sphere, rod or spiral. 

Photographs: CNX OpenStax - CC-BY 4.0

Bacteria have 
been found living 
in volcanic vents on 
the ocean floor that reach 
temperatures of 250oC. 

There are more 
bacterial cells present in 

our bodies than there are 
actually human cells!

BRILLIANT 
BACTERIA

Bacteria are really important 
microbes and life on earth 

couldn’t exist without them!

A single one, called 
a bacterium, is 

really tiny; millions 
would fit on the 
head of a pin! 

Bacteria grow in colonies and have been around for millions 
of years. They can be found all over the world and in every 
environment – even where no other life can exist.

TRUE
OR

FALSE

Answer: true
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MAIN 

EXPE
RIMENT

6

A microbiologist is a 
scientist who studies micro-organisms 

(bacteria, viruses, algae, 
fungi and parasites). They 
try to understand how they 
live, grow and interact 
with their environment. 

In order for scientists to study and learn 
about microbes they give them the best 

environmental conditions to grow. We 
grow them on a jelly called agar. 

Agar is a type of algae full of nutrients 
and supports the rapid 

growth of bacteria.

This helps scientists to establish 
what may be causing an infection 
and the best way to treat it. It 
might involve creating a new 
antibiotic or a new form of treatment.

✔ Petri dish x 5 ✔Agar Powder

✔ Lollipop stick ✔ Ear bud

✔ Measuring jug ✔ Microwave

✔ Clear sticky tape

Adult supervision is required for the 
preparation of agar due to high temperatures. 
Dispose of ear buds immediately after use. 
Once your petri dish is prepared with bacteria, 
seal with sticky tape and never open again. 
These can be disposed of in your outside bin 
when finished with.

GROWING BACTERIA

What you need from your box

What you need from your home

Health and safety

GET
ADULT 
HELP
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Measure 100ml of 
water into your 
measuring jug.

METHOD
1

Place in a microwave 
and heat for 20 
seconds.

3

Add the agar and stir 
with the lollipop stick 
until most has dissolved.

2

Take out and stir with 
the lollipop stick 
(careful it will be hot).

4

Repeat stages 3 and 4 twice more. It should 
have boiled. If it hasn’t boiled repeat until it has.

5

Collect your petri dish and open the lid. The lid is 
the wider, shallower part that overlaps the base.

6

Fill the base of the petri dish half full with agar 
solution and leave to cool and set for 30 minutes. 
The agar will turn into a solid gel.

7
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Place the dishes on a piece of 
white paper and draw around 
them carefully. In each drawn 
circle label where the swab 
will be taken. You will choose 
3 locations and one will be left 
untouched for comparison at 
the end.

8

Gently rub the earbud all 
over one of the agar plates 
to transfer any bacteria 
across.

10
Dispose of the ear bud 
immediately, put the lid on 
the petri dish and seal 
with sticky tape.

11

Repeat stage 9 to 11 for the remaining 2 
dishes, remembering to leave one clean.

12

It can take between 4-7 days for bacteria 
to start to grow and be seen.

13

9
When the agar is set, dampen the end of an earbud and roll it 
over one of your chosen surfaces. This could be a computer 
keyboard, a phone or iPad screen, a remote control, a door 

handle or pens and pencils from your pencil case 
(or something that is often touched 

but rarely cleaned).
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AMAZING
FACT
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There are thousands of different types of fungi with estimates 
of between 1 – 1.5 million species worldwide. The oldest 
living fungi was found in America and is estimated to be 

around 2400 years old!

Learn more about yeasts on the following page!

They especially like warm and damp places. 
Fungi can’t move around so in order to 
reproduce they make spores that are like seeds. 
Spores fly away on the breeze or in water, 
on animals or clothing and find a new place to 
grow that has everything they need. If they 
can’t find a suitable place, they just hibernate 
(sleep until the right place comes along).

Fungi are interesting organisms that neither fall into 
the plant or animal kingdom and can be found growing 

almost anywhere. They cannot make food by themselves 
like algae and plants but have to get their nutrients by feeding on 

mostly dead and decaying matter.  Because of this they are called decomposers.  

There are 3 major types of fungi:

Probably the most recognised 
fungus, often seen growing 

out of damp wood in cool, wet 
weather. They have a stalk 
and a large cap. Many are 

edible but some can be very 
poisonous so eating wild 

mushrooms is never 
a good idea.

Moulds can be seen growing on 
foods that are outside their sell 
by date. A greenish blue fuzz on 
breads or cheeses is a sure sign 

that moulds are present. The 
fuzzy appearance is due to the 
long strands or filaments that 
spread over the food as it is 

decomposed.

FUNNY FUNGI

Spores

M
US

HR

OOMS

M
OU

LD
S

YE
AS

TS
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Yeast investigation

✔ Test tubes x 2

✔  Balloons x 2
✔  Yeast x 2

✔  Sugar x1

✔Warm water

Do not eat the yeast

What you need from your box

What you need from your home

Health and safety

MAIN 

EXPE
RIMENT

Yum!
Sugar
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Yeast is a single celled organism that dates 
back hundreds of millions of years. 

There are about 1500 species of yeast that 
are currently known about and some are 

very useful to us.

As yeast grows... ...it converts its food 
(sugar)...

...into alcohol and 
Carbon dioxide.

Yeast is used commercially in the process of making 
wine and beer (brewers’ yeast) and also baking bread 
(baker’s yeast). Yeast can also be problematic and 
result in some skin infections. This can happen when 
the naturally occurring yeast on your skin gets out 
of control. An example is athletes’ foot 
and nappy rash.

YEAST

This process is called fermentation

CO2Alcohol

You have enough 
equipment to do this 
experiment twice.
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The better the conditions are for 
respiration, the more CO2  gas 
that will be produced. We will 

collect the CO2  in a balloon. 
We will find out which 

conditions are better by 
measuring the amount 

of CO2 produced.  

Respiration is the
 process 

where living thing
s convert 

food (sugar in thi
s case) 

into energy. In do
ing so 

they produce Carb
on 

dioxide gas (CO２
). 

In this experiment you are going to be instigating the best 
conditions needed to make your yeast respire. 

You have been provided with half a teaspoon (equivalent to 1 vial) of sugar to 
add to one of your test tubes. For the other one you can either add nothing 
more than the yeast and water and use as a comparison in your experiment 
or turn it into an investigation.

To make it an investigation you can change one of the conditions 
in the experiment for the other test tube.
✔  The temperature of the water (1 test tube of cold water versus 
1 test tube of warm water).
✔  The type of food (1 vial of sugar versus half tsp of honey). 
✔  How much food you add  (1 vial versus 2 vials of sugar).

Test 
tube 1

Test 
tube 2

Conditions

Size of 
balloon

METHOD

Make it an investigation
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Stand each test 
tube upright in 
a small glass.

Place 1 vial 
of yeast 
into each 
test tube. 

Add 10 ml 
(roughly half full) 
of warm water. 
Swirl around 
to mix and 
dissolve. 

1 2

3
Next add 

1 vial of sugar 
to one of the 
test tubes.

4

To the second 
test tube change 
the condition (see 

investigation ideas) 
or leave with just the 

yeast and water 
(a control).

5

Place a balloon 
over the top of each 
test tube and allow 

respiration to occur over 
a period of 15 mins. 
As CO2 is produced 

the balloon will 
inflate.

6

After 15 minutes 
compare the balloons 

sizes. This can be a simple 
comparison by looking or 
using a tape measure to 

measure the circumference 
(around the fattest part of 

the balloon) and record 
in your table.
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He came back to find that this green 
mould had killed a lot of the 

bacteria he was growing and 
after further experiments 

realised it had the ability to 
cure many bacterial 

infections seen in humans. 
The first name he gave to 

this new antibiotic was 
‘Mould juice’.
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Scottish scientist Alexander 
Fleming was the first person to 

discover penicillin. 

This is an important antibiotic which fights 
bacterial infections. It has saved many lives 

since its discovery in 1928.

Penicillin comes from a mould (a type of 
fungus) called penicillium notatum. 
Fleming discovered it by accident as it had 
contaminated his petri dishes in his 
laboratory while he was on holiday. 

ALEXANDER 
FLEMING
1881- 1995

He’s a Fun-guy.



14 

It’s really easy to grow mould on bread. 
On shop bought bread that contains 
preservatives, it may take a little longer than 
on home made bread but all you need is some 
moisture, some warmth and a bit of time and 
you’ll have a furry green sandwich bag to 
impress or disgust your family!
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GROWING MOULD

✔ A clear sealable sandwich bag

Lightly spray your bread 
with some water. 

You don’t want to soak 
your bread,  just make it 

damp. If you don’t have a 
spray hold it under a small 
trickle of water from the 

tap and sprinkle the water 
over the surface.

Place the 
moistened 

bread into the 
bag and seal it 

closed.

Store the bag in a 
warm place as 

mould thrives in 
warm, damp 

conditions best.Make daily 
observations of your 

bread through the sealed 
bag. It should take 

between 7-10 days 
for there to be visible 

mould growth on 
the bread.If you notice that the 

bread has dried out inside 
the bag, do not open and 
add more water, but start 
again. You do not want to 

allow any of the mould 
spores that may be 

present in the bag, out.

Once the experiment is 
observed and finished dispose of 

the sealed bag in the rubbish. 
Remember to wash your hands 

every time you handle the bag 
whilst growing the mould!

✔ A water spray bottle or the tap

✔A slice of bread

You will need Method

1

2

3
4

5
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Well done for completing this 
month’s box, you are now 

an expert in Mighty 
Micro-organisms!

We’ll be back next month 
with a load more awesome 
science… get ready for 
Soapy Science!

Do you want a lab coat like Bunsen and Belle? 
Head over to our website to get yours 

delivered with your next kit!

Join us to make your 
own home-made 

soap bars and fizzy 
bath bombs!

Next month we’re 
investigating the 

chemistry of 
keeping clean…

SOAPY SCIENCE

Coming Up...


