
Cellular Energy

 All organisms require energy

 Some organisms (autotrophs) obtain energy directly 

from the sun and store it in organic compounds 

(glucose) during a process called photosynthesis

 Cells need energy for growth and repair, active 

transport, reproduction, protein synthesis, etc.

 Autotrophs (producers) convert sunlight, CO2, H2O 

into glucose

 Plants, algae, blue-green bacteria are producers



Chloroplasts

 Chloroplasts are special organelles in producers

designed to absorb light energy from the sun

 Chloroplasts are double membrane organelles 

with an inner membrane folded into discs called 

thylakoids

 Thylakoids contain chlorophyll (a pigment)

 Stroma is a gel-like substance that surrounds 

thylakoids inside chloroplasts



Pigments

 Chlorophyll is a green pigment found inside 

thylakoids

 Plants also contain red, yellow, and orange 

pigments

 Chlorophyll reflects green wavelengths of light 

that come from the sun and absorbs all other 

wavelengths



Photosynthesis

 2 Steps: Light Dependent (needs light) and Light 

Independent (does not need light)

 Photosynthesis equation: 

6CO2+12H2O+sunlight→C6H12O6+O2



Light Dependent Reaction

 First Step in Photosynthesis

 Light Dependent Reaction

 Light and water are 

absorbed by chlorophyll

 Happens in Thylakoids

 Creates Oxygen and ATP

 Photolysis- Light energy used 

to break apart water 

molecules into H and O



Photosynthesis- Light 
Independent Reaction

 Light Independent Reaction (Dark Reaction)

 Does not need light, uses products from the 

Light Dependent Reaction

 Carbon dioxide is fixed (carbon fixation) and 

turned into glucose

 Includes the Calvin Cycle

 Each turn of the Calvin Cycle fixes one CO2

molecule

 Takes place in the Stroma





Factors Affecting the Rate 
of Photosynthesis

 Light intensity- as light increases, the rate of 

photosynthesis increases, then levels off

 Temperature- enzymes in the reactions only work 

at specific temperatures

 CO2 amount- more CO2 in the atmosphere 

increases rates of photosynthesis

 Length of day- longer day = more photosynthesis



Cellular Energy

 #1 source of energy- SUN

 Cells use and store energy in ATP. It is the universal 

energy molecule for all cells

 ATP- Adenosine Triphosphate

 Removing a –P leaves A-P-P (ADP)

 Adenosine Diphosphate



Cellular Energy

 Energy Reaction:

 To release Energy→ break a phosphate bond

ATP--------------→ ADP + P

A R-P-P-P---------→ A R-P-P + P

Energy Released!!

 Reverse Energy Reaction:

 To store Energy → make a phosphate bond

ADP + P-------------→ATP

A R-P-P + P --------→ A R-P-P-P

Energy Stored!! (Phosphorylation)



Cellular Respiration

 C6H12O6 + 6O2→6CO2+6H2O+energy (Heat & ATP)

 Release of energy from organic molecules

 Makes ATP

 Can be Aerobic- needs oxygen

 Or Anaerobic- does not need oxygen



Mitochondria

 Smooth outer membrane and folded inner 

membrane

 Folds- cristae

 Empty space- matrix

 Site of aerobic respiration



Glycolysis (Anaerobic)

 Anaerobic(does not need 

oxygen)

 Happens in the Cytoplasm

 Makes 2 ATP by splitting 

glucose

 If Oxygen is available to 

the cell, the split glucose 

moves to the mitochondria



Aerobic Respiration

 Happens in the Mitochondria

 Requires Oxygen

 Krebs Cycle and Electron Transport Chain

 Releases Carbon Dioxide as waste

 Makes 34 ATP

 Turns Oxygen into water and releases water as 

waste



Aerobic Respiration



Anaerobic Respiration

 Fermentation- releases energy from food allowing 

Glycolysis to continue producing ATP in the 

absence of Oxygen

 Lactic Acid Fermentation- occurs during rapid 

exercise when the body cannot supply enough 

oxygen to the tissues/muscles

 Produces: soreness/pain in the muscles, CO2

 Makes: yogurt, cheese, pickles



Anaerobic Respiration

 Alcoholic Fermentation

 Happens in yeast and other microorganisms

 Begins with glycolysis, but is anaerobic

 Turns glucose into CO2 and alcohol (fermentation)

 Produces: Alcohol and CO2

 Makes: Beer, wine, bread


