
Energy and Life
“Gardening in the Classroom”



Energy: “Ability to do Work”
All devices need energy to do work.

Most store energy in a rechargeable battery



Why Do We Need Energy?



Autotrophs
• Make their own food



Heterotrophs
• Cannot make their own food



Biochemical Energy Storage
“Life’s Batteries”

Molecules that Store Energy
• Lipids (fats) 
• Protein
• Carbohydrates (sugar)
• Adenosine Triphosphate (ATP)



Chemical Energy and ATP

• The principal chemical compounds 
that cells use to store and release 
energy is called ATP adenosine 
triphosphate



Storing Energy
• ATP stores energy in the third phosphate

• ATP is like a fully charged battery



Releasing Energy

A: Break bond between the second and 3rd

phosphates

ADP

2

Q: How is the energy in ATP released?





Energy Storage in Life

• Most cells only have enough ATP for a few 
seconds of activity

• Why?
– Not good at storing energy over the long term
– ATP very small. (takes 2,000,000 ATP to blink)
– Glucose stores 90X the chemical energy of ATP
– Cells generate ATP from ADP as needed by 

using the energy in foods like glucose



Photosynthesis
“Gardening in the Classroom”



During Photosynthesis…

• Organisms (plants☺) absorb light energy 
from the sun and store it in organic 
compounds.

• Energy is crucial to all life, without it work 
could not be done.



The Big Picture



Photosynthesis is the process by which autotrophic organisms 
use light energy to make sugar and oxygen gas from carbon 

dioxide and water 

DEFINITION OF PHOTOSYNTHESIS



Photosynthesis Equation

CO2 + H2O +C6H12O6 O2
light

(Carbon Dioxide) (Water) (Sun) (Glucose) (Oxygen)



Let’s take a closer look?



Photosynthesis a Closer Look



Photosynthesis an Even Closer Look



Pigments in chloroplasts

Chloroplasts
pigments absorb all 

wavelengths of 
light, except green 
which is reflected 

resulting in a plant’s 
green color. 

Light Reflected
light

Absorbed
light

Transmitted
light

Chloroplast



Absorption of Light by
Chlorophyll a and Chlorophyll b
Absorption of Light by
Chlorophyll a and Chlorophyll b

V B G YO R

Chlorophyll b

Chlorophyll a





Review: Photosynthesis uses light 
energy to make food molecules

Chloroplast

Light

Stack of
thylakoids ADP

+ P

NADP+

Stroma

Light
reactions

Calvin
cycle

Sugar used for

• Cellular respiration
• Cellulose
• Starch
• Other organic compounds



Scientists describe the reactions 
of photosynthesis in two parts

1. Light Dependent Reactions
(in the thylakoid membranes)
Sun’s energy is stored in molecules
“charging the battery”

2.  The Calvin Cycle
(takes place in stroma)
stored energy is used to build glucose
“draining the battery” to build glucose

http://www.youtube.com/watch?v=BK_cjd6Evcw
https://www.youtube.com/watch?v=E_XQR800AgM&feature=related


Review: Photosynthesis uses light 
energy to make food molecules
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Sugar used for

• Cellular respiration
• Cellulose
• Starch
• Other organic compounds



Factors Affecting Photosynthesis

• Amount of water
• Light intensity
• Amount of CO2

• Temperature 



Cellular Respiration
“Gardening in the Classroom”



Living things need energy…
• Our bodies have a lot of 

work to do every day…
– Moving muscles,
– Building essential 

molecules, and 
– Transporting 

substances across 
cell membranes.



Where do we get energy?

• Food provides the 
energy living things 
need to grow and 
reproduce.

• Food is the source 
of the material our 
cells use to build 
new molecules.



How much energy is present in food?
• Quite a lot!

• One gram of the sugar 
glucose (C6H12O6) when 
burned in the presence of 
oxygen, releases 3,811 
calories of heat energy. 

• A calorie is the amount of 
energy needed to raise 
the temperature of 1 gram 
of water 1 degree 
Celsius.



What is Cellular Respiration?

• Cellular respiration is the process that 
releases energy by breaking down 
glucose (sugar) and other food 
molecules in the presence of oxygen.

O2 + C6H12O6 CO2 + H2O + Energy

oxygen + glucose carbon dioxide + water + energy



Cellular Respiration Overview
• Glycolysis: a glucose 

molecule is split to produce 
two molecules of pyruvic 
acid.

• Krebs Cycle: pyruvic acid is 
used to produce carbon 
dioxide, NADH, ATP and 
FADH2. Sometimes called 
the citric acid cycle because 
citric acid is first formed.

• Electron Transport Chain:
uses high-energy electrons 
from the Krebs Cycle to 
convert ADP to ATP.



Glycolysis

2 ATP



Kreb Cycle

2 ATP



Electron Transport Chain

32 ATP



Cellular Respiration Summary

36 total ATP



What happens if oxygen 
is not available?

• Glycolysis is then followed 
by a different pathway.

• The combined process of 
this pathway and glycolysis 
is called fermentation.

• Fermentation releases 
energy from food molecules 
by producing ATP in the 
absence of oxygen.
Lactic Acid Fermentation - in muscles
Alcoholic Fermentation - micro organisms



Fermentation
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