
Photosynthesis / Respiration 



Photosynthesis 

 Organisms that carry on photosynthesis 
are called autotrophs or producers.  
They contain chlorophyll inside cell 
organelles called chloroplasts. 

 Organisms that are not able to carry on 
photosynthesis are called heterotrophs 
and capture their food.  They depend 
on plants directly or indirectly as their 
source of food. 



Pigments 

 In order to capture sunlight, plants 
require special pigments.  A pigment is 
any substance that can absorb light.  
Several types of pigments are necessary 
to trap the full light spectrum.  These 
pigments consist of: 

 red, orange, yellow, green, blue, and 
violet 



Major Types of Pigments 

 1. Chlorophyll 

 - most important pigment 

 - present in the largest numbers compared 
to other pigments 

 - capture red and blue light while reflecting 
green 

 - green in color 



Photosynthesis 

 2. Carotene (orange in color) 

 3. Xanthophylls (yellow in color) 

 Carotene and xanthophylls absorb light 
in regions of the light spectrum not 
covered by chlorophyll. 



Photosynthesis 

 The process by which an organism captures 
the energy of the sun to convert CO2 and 
water into glucose. 

 Radiant energy is converted into chemical 
energy. 

 The process looks as follows: 

 carbon dioxide + water  

sunlight 

chlorophyll glucose + oxygen 



This is an important process because: 

 (1) It is the chief source of energy on 
earth. 

 (2) It supplies most of the oxygen 
found in the atmosphere. 

 (3) It is the first step in food chains. 



Overall Formula: 

 6 CO2 + 6 H2O 

light 

chlorophyll 

C6H12O6 + 6O2  



Rate of Photosynthesis 
Four factors control the rate: 

 (1) Light Intensity - the greater the amount 
of light, the more photosynthesis occurs 

 (2) Temperature - below 0oC and above 35oC 
there is little photosynthesis 

 (3) Water - when in short supply, 
photosynthesis slows down 

 (4) Minerals - when in short supply, 
photosynthesis slows down 



Cellular Respiration 

 This is the process of releasing energy, 
within a cell, through a complex series 
of chemical reactions. 

 It occurs at the mitochondria, and 
consists of the step-by-step breakdown 
of a nutrient, most commonly glucose, 
in order to release energy. 

 This energy is then stored in the cell in 
the form of ATP. 

 



The formation of ATP is important for two 
reasons: 

 (1) the energy stored in glucose is not 
readily available to all cell parts, whereas 
ATP is. 

 (2) releases energy in the cell with greater 
control than if the energy came directly 
from glucose. 

 The ATP acts as the intermediary between 
energy-releasing (exergonic) and energy-
requiring (endergonic) reactions in the cell. 



ATP 

 Definition - high energy chemical compound 
found within cells 

 Structure - composed of a molecule of 
adenosine and three molecules of 
phosphate.  The phosphates are held to the 
adenosine by high energy bonds. 

 A ---- P ---- P ---- P 

High energy bonds 



Cellular Respiration 

 ATP is formed when energy released 
from the breakdown of glucose is used 
to add a phosphate to a molecule of 
ADP (adenosine diphosphate). 

 Function - ATP is the battery of the cell.  
It is the chief source of energy in the 
cell.  Whenever the cell needs energy, a 
molecule of ATP is broken down and 
energy is released. 



ADP / ATP Cycle 

ADP ATP 

breakdown of glucose (energy in) 

+ P 

cellular activity (energy out) 

- P 



Forms of Cellular Respiration 

 1. Aerobic Respiration 

 - O2 must be present 

 2. Anaerobic Respiration 

 - O2 not necessary 



1. Aerobic Respiration 

 Definition - process by which glucose is 
completely oxidized into CO2 and H2O in 
the presence of O2 to release energy. 

 It is the most common form of glucose 
breakdown, and allows for the 
maximum amount of energy to be 
released from the glucose. 



Formula for Aerobic Respiration: 

C6H12O6 

(glucose) + 
    6 O2 

(oxygen) 

6 CO2 

(carbon 

dioxide) 

+ 
6 H2O 

(water) 
+ 

36 ATP 

(energy) 



2. Anaerobic Respiration 

 Definition - process by which glucose is 
broken down in the absence of oxygen 
to release energy.  It creates little 
energy for the cell.  It occurs in smaller 
organisms and in larger organisms 
when oxygen is not present. 

 Location - it occurs in the cytoplasm of 
plant and animal cells. 



There are two forms of anaerobic respiration: 

 

 

(A) Alcohol Fermentation: 

C6H12O6   

(glucose) 

2 C2H5OH 

(ethyl 

alcohol) 

+ 
  2 CO2 

(carbon 

dioxide) 

(B) Lactic Acid Fermentation: 

C6H12O6 

(glucose) 

 2 C3H6O3 

(lactic acid) 



Respiration         Photosynthesis 

 Respiration and photosynthesis are 
dependant upon each other. 

 Photosynthesis produces the raw 
materials for respiration, and respiration 
produces the raw materials for 
photosynthesis. 



(light) Photosynthesis glucose Respiration ATP 

O2 

CO2 + H2O 


