
PHOTOSYNTHESIS



Photosynthesis
•Anabolic (builds)

•Endergonic (stores energy)

•Uses Carbon dioxide (CO2) and light 

(photons) and water (H2O) to make glucose 

(sugar).

6CO2 +  6H2O  → C6H12O6 +  6O2
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Question:

Where does 
photosynthesis 
take place?
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Plants
•Autotrophs – Make their own food (glucose)

•Called photosynthesis

•Mainly occurs in leaves:

a. stoma - pores

b. mesophyll cells
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Stomata-Pores where water vapor and 

gases (CO2 & O2) are exchanged

between the plant and the air.
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Mesophyll Cell of Leaf
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Cell Wall
Nucleus

Chloroplast

Central Vacuole

Photosynthesis happens in these 
cells!



Chloroplast
Organelle where photosynthesis takes place.
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Thylakoid stacks are connected together

GranumThylakoid
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Thylakoid
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Thylakoid Membrane

Thylakoid Space
Granum

Grana make up the inner membrane



Question:

Why are 
plants 
green?
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Chlorophyll pigment

•Found in the thylakoid membranes

•Pigments harvest energy (photons) by 

absorbing light (blue and red most 

important)

•Plants are green because the green 

wavelength is reflected, not absorbed.
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Absorption of Light by Chlorophyll

11wavelength

Absorption

violet blue green yellow orange red

Chlorophyll absorbs blue-violet & red light best



Question:

During the fall, 
what causes the 
leaves to change 

colors?
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Fall Colors
•There are other pigments in plants

•During fall, green chlorophyll pigments 
are reduced revealing the other pigments

•Carotenoids are pigments that are either 
red, orange, or yellow
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Question:

Why do cells 
use for 
energy?
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Energy for Life on Earth

•Sunlight is the ULTIMATE energy 
for all life on Earth

•Plants store energy in the chemical 
bonds of sugars
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Chemical energy is released 
as ATP during cellular 
respiration
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High Energy Phosphate Bond



Parts of 
Photosynthesis
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Two Parts of Photosynthesis

Two reactions make up 
photosynthesis:
1. Light Reaction or Light Dependent 
Reaction –

Produces energy (ATP and NADPH) 
from sun.

Occurs in the Thylakoid membranes
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Two Parts of Photosynthesis
2. Calvin Cycle or Light                       
Independent Reaction

•Uses energy (ATP & NADPH) from 
light reaction to make sugar (glucose).
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Cellular Respiration

How Cells Harvest Chemical Energy 



Cellular Respiration

• C6H12O6 +  602  6CO2 +  6H20

• A catabolic pathway-Tear down

• Oxygen is used along with Sugars.

• Has three stages:

• Glycolysis
• Krebs Cycle
• Electron Transport Chain





What Is ATP?

•Adenosine Triphosphate

•Energy used by all Cells

•Organic molecule that has high-energy 
Phosphate bonds



Chemical Structure of ATP



What Does ATP Do for You?

•It supplies YOU with ENERGY!



How Do We Get Energy From ATP?

•By breaking the 

high- energy bonds 

between the last 

two phosphates in 

ATP



NADH and FADH2-

• NAD+ traps electrons
from glucose to make 
NADH (energy stored)

• FAD+ stores energy as 
FADH2

•They are electron 
carriers



Where Does Cellular Respiration 
happen?

•It happens in two parts of the cell:

•Glycolysis happens in the Cytoplasm

•Krebs Cycle & ETC happen inside the 
Mitochondria



Review of Mitochondria Structure

•Folds called 

Cristae

•Space inside 

cristae called the 

Matrix



Diagram of the Process

Occurs in Cytoplasm

Occurs in 
Matrix

Occurs 
across 
Cristae



Glycolysis
1. Means “splitting of sugar”

2. Happens in the cytoplasm of the cell

3. Breaks down 1 glucose (6C) into 2 pyruvate (3C)

4. Happens whether or not oxygen is present.





Glycolysis Summary

•Happens in Cytoplasm
•Anaerobic (Doesn’t Use Oxygen)
•Uses 2 ATP before it makes ATP
•Glucose split into 2 molecules of 
Pyruvate
•Makes 2 NADH and 4 ATP



Krebs Cycle

•Requires Oxygen =Aerobic

•Circular series of reactions that release CO2

and make one ATP each cycle

•Happens in matrix of mitochondria





Krebs Cycle Summary
•Makes 2 ATP, 3 NADH, 1 FADH2, and 2 CO2

•Turns twice for every glucose 

•Therefore, for each Glucose molecule, the 

Krebs Cycle produces 6NADH, 2FADH2, 

4CO2, and 2ATP





Electron Transport Chain (ETC)

•Chain of proteins found in inner membrane of 
mitochondria.

•Oxygen pulls stored electrons from NADH and 
FADH2 down the chain.

•Every FADH2 makes  2 ATPs and NADH makes 3
ATPs.

•Oxygen is Final ACCEPTOR

•ETC makes 34 ATP or 90% of the ATP in the body.



ATP Synthase

•Chemiosmosis – the making ATP using the energy of H+

gradients across membranes to phosphorylate ADP.





Fermentation

• Happens when O2 NOT present =Anaerobic

• Called Lactic Acid fermentation in muscle cells (makes 

muscles tired)

• Called Alcoholic fermentation in yeast (produces 

ethanol)

• Only makes 2 ATP at end
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