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Energy Flow in Organisms

What do a plant, a teenager, and bacteria have in common, besides being 
living organisms? One important similarity is that plants, animals, and 
bacteria require energy for life. Through chemical reactions, all living things 
use energy to live and grow. 

However, there is a major difference between how plants obtain energy and 
how bacteria and animals get energy. Phototrophs (plants, algae, and other 
energy-fixing microorganisms) absorb energy from the sun through 
photosynthesis. Phototrophs use light energy, carbon dioxide, and water to 
make their own food (carbohydrates or glucose) and release oxygen. 
Animals and bacteria cannot perform photosynthesis and must consume 
food to obtain energy, which is used to maintain proper body temperature 
and for metabolism. The process of breaking down food molecules to 
produce energy and release carbon dioxide and water is called cellular 
respiration.

photosynthesis – a chemical reaction during which plants convert 
radiant energy from the sun to chemical energy; the reaction 
converts carbon dioxide and water into sugar (glucose)
metabolism – all the chemical reactions in the body that produce 
energy from food
cellular respiration – the process of obtaining energy from the 
breaking of chemical bonds in nutrients

All living things 
require energy 
for life 
functions.

During chemical reactions, reactants recombine and 
form new substances called products. The products 
of photosynthesis become the reactants for cellular 
respiration and vice versa. In the process of making 
energy, animals require oxygen and glucose to 
release carbon dioxide and water, while plants 
require carbon dioxide and water to make glucose 
and oxygen. Additionally, many of the carbohydrate 
foods eaten by animals result from the metabolism 
of plants that create carbohydrate products.
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Energy Factories: Cell Powerhouses
The energy molecule in plants and 
animals is called ATP (adenosine 
triphosphate).

Inside plant and animal cells, the energy 
factory is located in the tiny 
mitochondrion, where ATP is produced 
through the process of cellular 
respiration. 

What do you think are the sources of the 
glucose and oxygen in the 
mitochondrion? Actually, there are 
several processes that lead to the 
formation of ATP: digestion, breathing 
and circulation, and cellular respiration.

Digestion: Energy production begins with the food 
you eat and the air you breathe! What did you eat 
for breakfast or lunch? That food is broken down 
into progressively smaller units and rearranged in 
your digestive system until it becomes small enough 
to squeeze into cells as glucose molecules. 

Breathing and circulation: Also, you are breathing 
in oxygen, which travels from your lungs to your 
blood vessels into smaller and smaller blood vessels 
until it reaches the cells of your body.

Cellular respiration: When the glucose and oxygen reach your cells, cellular respiration can 
begin in the cells’ cytoplasm and is completed in the mitochondria—the small powerhouses of the 
cells. In those tiny structures, one molecule of glucose with six molecules of oxygen are changed 
into 36 molecules of ATP—the energy that cells can use to do everything.
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Imagine that a student in your school falls and has difficulty 
breathing. Sirens wail as an ambulance pulls into the school 
parking lot. The emergency workers rush over to help the student. 
They begin rescue breathing. This is a procedure that allows them 
to push air into the student’s lungs. In seconds, the student wakes 
up. She is going to be fine, thanks to the quick work of the 
emergency workers.

Why is the student’s breathing trouble so dangerous? Humans need oxygen to survive. So do most 
organisms on Earth. Oxygen plays an important part in helping our bodies function. Where does 
the oxygen that we breathe in come from? What do we breathe out once we use the oxygen? How 
are plants and animals involved in the cycling of carbon dioxide and oxygen?

This air we breathe is made up of more than just carbon 
dioxide and oxygen. About 78% of it is actually nitrogen! 
Oxygen is only about 21% of air. Carbon dioxide and 
other gases, such as argon, make up the rest. An 
alarming amount of carbon dioxide is entering the air 
from pollution and is affecting the quality of the air we 
breathe.

Energy Flow in Organisms

Carbon dioxide and oxygen are two gases that are 
very important to life on Earth. Carbon dioxide is 
found in the air. The cells of organisms, including 
humans and other animals, also produce it. Carbon 
dioxide is released from the body when organisms 
breathe out, or exhale. Plants use carbon dioxide to 
make their own food, and they release oxygen in the 
process.

Oxygen is also found in the air. Organisms such as 
plants and green algae make their own food. During 
this process, the organisms release oxygen into the 
air. Many living things get oxygen from the air when 
they breathe in, or inhale. Oxygen helps the body’s

cells function normally. The cycle of carbon dioxide and oxygen on Earth is dependent on plants 
and animals. Plants provide the oxygen that animals and other living things need to survive. 
Animals and other living things provide the carbon dioxide that plants need to make their own 
food.
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What is the significance of the oxygen-carbon dioxide cycle in the survival of plants and 
animals?
The oxygen-carbon dioxide cycle is critical to life on Earth. Humans and most other organisms 
need oxygen to survive. When we inhale, oxygen moves from our lungs into our blood. Oxygen 
travels through the blood to all the cells in the body. The cells use oxygen to complete important 
jobs. For example, you are using oxygen right now as you read this sentence. The muscles that 
control your eyes use oxygen. Without oxygen, you could not use any of your muscles. In fact, our 
cells die quickly if they do not receive oxygen. That is why it is so important to help someone who 
cannot breathe by providing them with oxygen. Plants and other organisms that perform 
photosynthesis rely on animals for carbon dioxide. Every time you exhale carbon dioxide, you are 
providing a plant with a building block it needs to make its own food.

Looking to the Future: Carbon Dioxide and Global Warming
As with any cycle, it is important that the parts of the cycle stay balanced. Some scientists are 
worried that human activities are adding too much carbon dioxide to the air. Humans burn certain 
materials called fuels in order to generate electricity. Burning fuels can add a lot of carbon dioxide 
to the air. Activities such as cutting trees and clearing forests can also be harmful. These activities 
reduce the number of plants that can take in carbon dioxide from the air and give off oxygen. 
Scientists think that too much carbon dioxide in the air might be increasing Earth’s temperatures. 
This is a condition known as global warming, and it could cause problems by upsetting Earth’s 
natural balance. So what can we do? The first step may be to use fuels that do not produce carbon 
dioxide. Wind and solar power are two ways to generate electricity without burning fuels.

Solar panels such as the ones on this 
house can capture energy from the 

sun and use it to generate electricity.

Wind turbines are devices that can 
capture the energy in wind and use it to 

produce electricity.
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Part II: Comparing Photosynthesis and Cellular Respiration
Within individual organisms, food moves through a series of chemical reactions in which it is 
broken down and rearranged to form new molecules, support growth, or release energy. In most 
animals and plants, oxygen reacts with carbon-containing molecules (sugars) to provide energy 
and produce carbon dioxide. Anaerobic bacteria achieve their energy needs via other chemical 
processes that do not require oxygen.

You eat a hamburger and breathe in oxygen.

Oxygen and glucose combine to form carbon dioxide, water, and 
ATP.

Energy is used by cells in your body to function and grow; you 
exhale carbon dioxide.

Oxygen goes immediately from your lungs to blood vessels to 
cells.

Food molecules in the hamburger are broken down into glucose in 
the digestive system.

Part I: Turning Food into Energy
Read through this series of events that lead to cellular respiration, or the production of energy in 
your body. Put these events in the correct order by numbering them from 1 to 5 in the blank boxes 
next to each event.


