Energy Flow in Living Things
All organisms need energy in the form of ATP.  Glucose is needed to make ATP.

There are some organisms that can make their own glucose.  These are called autotrophs (ex. plants).  They make glucose in a chemical reaction called photosynthesis:

6CO2 + 6H2O + Energy from Sun ( C6H12O6 + 6O2
Other organisms need to get their glucose from other living organisms.  These are called heterotrophs (ex. humans, animals).  

All organisms (plants and animals) need to convert that glucose into ATP.  This happens in a series of reactions called cellular respiration.

C6H12O6  +  6O2  (  6CO2  +  6 H2O  +  36 ATP

Photosynthesis

The chloroplast is the main site of photosynthesis.  

Photosynthesis happens in 2 steps:

1) The light reactions: chlorophyll from chloroplast absorbs light energy and makes ATP
2) The Calvin cycle: carbon dioxide from atmosphere is transferred into glucose with the ATP made from light reactions.

Cellular Respiration

Once living organisms have glucose, they covert it into ATP for energy.
There are 2 types of cellular respiration:

1) aerobic (oxygen present)

2) anaerobic (oxygen absent)

Aerobic Cellular Respiration

Occurs in 2 stages:

1) Glycolysis 
· 1 molecule of glucose is broken down into 2 pyruvate molecules

· occurs in cytoplasm

· makes 2 ATP
2) Oxidative Respiration

· pyruvate molecules are transferred to the mitochondria where they are broken down into carbon dioxide and water

· makes 34 ATP

Anaerobic Respiration

Occurs when there is no oxygen present.
There are 2 types:
1) ethanol fermentation 

· occurs in yeast cells

· produces only 2 ATPs for every 1 glucose

· is used to make bread, wine, liquors

· yeast cells ferment the glucose and release ethanol (type of alcohol) and carbon dioxide as byproducts
2) lactic acid fermentation

· occurs in animals during strenuous exercise, muscles need to break down glucose faster than oxygen can be supplied

· produces only 2 ATPs for every 1 glucose

· lactic acid is released as a byproduct which cause muscle stiffness/soreness 

***Both photosynthesis and cellular respiration require many enzymes which assist all the reactions to occur.
***Photosynthesis and cellular respiration are interdependent.  Photosynthesis uses the products of cellular respiration and cellular respiration uses the products of photosynthesis.  Draw figure 6 from page 81 in your text below.

