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Abstract
Crude oil is widely used in our everyday life to produce
plastics, streets, fuel and other items. Unfortunately, oil is
toxic to plants and animals (including humans). If it gets
spilled, for example in a transportation accident, it needs to
be cleaned up to prevent damage to the environment.
One way to do this is to use bacteria that eat oil. But
methods to find these special bacteria are very expensive
and take time. Consequently, other methods are often used

for cleaning up. The problem is that those other methods
also harm the environment – just not as much as oil does.
We wanted companies to be more willing to use the
environmentally friendly oil-eating bacteria for clean-ups.
We developed an inexpensive test to identify these special
microorganisms. If companies can pay less, they are more
likely to use these bacteria and be kinder to the environment
while they’re at it!

Introduction
Oil is used in many things around us: as fuel for transport, to
produce plastic – it’s even what our streets are made of. To
get to oil we have to extract it from the ground or the ocean
floor, and accidents can happen. Oil spills are disastrous for
the environment, killing animals and plants and polluting
water supplies. But did you know some bacteria actually eat
oil – removing it from the environment in a quick and safe
way?

Our solution? We wanted to invent a new, cheaper test, by
which oil-eating bacteria can be identified. That way, more
companies will use them!

Oil-eating bacteria can be found in the ground and then
grown in the laboratory. Once enough of them have been
grown, they can be put back into the ground or ocean in
very high numbers. They then eat the oil with no further
damage to the environment. This method of cleaning up oil
is a type of bioremediation.
Unfortunately, the tests that are used to differentiate
between bacteria that eat oil and those which don’t are very
expensive. This is because special machines are needed.
Also, they can’t be done everywhere, because not every
laboratory has the right machines. Instead, companies
often use other methods which aren’t very good for the
environment. Their use is only justified because the oil itself
is even worse.
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Methods
To identify which bacteria are able to eat oil, we used a
substance called Nile Red. Nile Red is usually clear, but
when it comes into contact with crude oil, it turns red. The
stronger the intensity of the red, the more oil is present.
This is known as the fluorescence intensity.

To make sure our test worked correctly, we used a control
group of bacteria. We knew beforehand that these bacteria
cannot break down oil. So if our test worked, test tubes with
these bacteria should have a high color intensity. This was
the case. Therefore, we knew that the bacteria in the tubes
with less color intensity were able to eat oil.

Figure 1:
How the Nile Red test works.

STEP 1
We took bacteria from the ground
of areas contaminated with oil and
sorted them into different types.

STEP 3
We measured the intensity
of the color of each mixture.

STEP 2
We added each type of bacteria to a prepared
mix of crude oil and the dye, Nile Red.

Our new test worked really well! In as little as 4 days, we
were able to identify bacteria which ate more than half of
the oil we gave them (Fig.2).

Figure 2:
The intensity of the red color indicates how much oil the different bacteria ate.
In the control test, we used bacteria that we already know doesn’t eat oil.
Therefore, we used them to check if our new test works correctly.
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Discussion
Cleaning up toxic crude oil from our environment is very
important to save animals, our own water resources, and
the land we need to grow food. Most methods to remove
spilled oil are expensive and harmful for the environment
in themselves. Therefore, bioremediation is a really useful
alternative.
Our new test can cheaply identify which bacteria in a piece
of contaminated ground are able to eat oil. Scientists only

need Nile Red, which is far less expensive than specialised
machines. Such a test can be done in nearly any laboratory.
Plus, growing bacteria in laboratories is easy. So once the
bacteria with this special ability have been identified, their
number can be greatly enhanced in the laboratory. After that
they can be put back into the contaminated ground in much
higher numbers than they were before. This way, they can
eat all the oil and clean up the environment – naturally!

Conclusion
In the media you sometimes hear about accidents involving
cargo ships or oil drilling stations where toxic crude oil leaks
into the ocean. Still, this is only part of the problem. The
burning of oil as fuel contributes to climate change – which
will be a disaster for all of nature, including humans, if we
don’t stop it. Also, the plastic items we make from oil end
up back in the environment, where they also cause pollution
and damage living things.

It is very important to make people aware of these problems.
Talk to your family and friends about the harm oil and oil
spills do.
There are also lots of organizations which you can support,
like Ocean Conservancy https://oceanconservancy.org/ or
Climate First: Replacing Oil and Gas https://www.cfrog.org/.
Ultimately, if we want to stop oil harming the environment,
we need to move beyond relying on it for our industries,
transport and products.

Glossary of Key Terms
Bioremediation – the use of naturally occurring microorganisms (such as bacteria) to clean up polluted areas.
Climate change – a change in climate patterns apparent since the mid-20th century and attributed largely to the
increased levels of atmospheric carbon dioxide produced by the use of fossil fuels (such as oil). Most scientists attribute
climate change to man-made causes such as fossil fuel energy use.
Crude oil – a natural resource found deep in the ground under layers of rocks. It is used by humans to produce fuel, but
it is also used for toys, make-up and all kinds of other things. Parts of it are harmful to most lifeforms on Earth, like plants,
animals and humans.
Fluorescence – some substances emit light in a specific color when they are illuminated with light in another specific
color. For example, a mix of crude oil and Nile Red looks red when it is illuminated with a green light. Nile Red only looks
this way when it is mixed with substances similar to crude oil. Without crude oil, it is colorless.
Nile Red – a colorless substance that turns red when it comes into contact with crude oil.
Oil spills – Sometimes when oil is being extracted from the ground or ocean floor, or being transported, accidents happen
and lots of oil leaks into the environment. This can kill or injure any living things nearby, and the oil can spread across
hundreds of miles in the ocean. It also pollutes water and land, dirtying water supplies and making crops inedible. Some
companies also dump oil and its byproducts into the environment intentionally, to save the cost of proper disposal.
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Check your understanding
1

Why is it bad when crude oil gets into the environment?

2

Why do conventional methods of cleaning up oil spills present us with a problem?

3

What is a better alternative to conventional clean-up methods?

4

What does a higher intensity of the red color of Nile Red say about the oil-eating ability of the
bacteria in the new test?
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