
Chemical Reactions & Enzymes 
  

SECTION 2.4  
 

Chemical Reaction: 
 

A basic reaction consists of simple “ingredients”, stuff that goes into the reaction, and the product, or 
the stuff made by the reaction. 
  

Reactant + Reactant --------- Product 
 
 LEARN:  Conservation of matter: states that matter cannot be created or destroyed.   Therefore in a 
chemical rxn elements and/or molecules are not gained or lost, just REARANGED.  
 

Energy in Reactions: 
 

 All chemical rxns involve energy.   
 Energy = heat, light, sound, chemical bonds 
 Activation Energy = the amount of energy needed to begin a 

chemical rxn. 
 There are two basic types of reactions with relation to energy.  

 
 
 
Energy Absorbing Reaction: 
 

 
 
 
 
 
 
 
 
 

Energy Releasing Reaction: 
 

 
 
 
 
 
 

 
 

 
LEARN:  Activation energy is the amount of energy needed to get any chemical rxn started. 
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>A.K.A Exothermic Reactions 
>Can happen spontaneously 
>Requires activation energy 
 
 
 
 
 
 
 
 
 
 
 gg >A.K.A. Endothermic Reactions 

>Require an energy source to occur 
>Requires activation energy 



 
IDEA:  Think of enzymes as “helpers” that help make all the chemical reactions inside a living 
organism go faster. 
 

 Nature’s Catalysts:  Enzymes are classified as catalysts, a substance that will speed up the rate of a 
chemical rxn by lowering the activation energy needed.  Inside living organisms enzymes are referred to as 
biological catalysts, which are made from proteins. 
 
Example:    
 

CO2 + H2O H2CO3      
 
Here carbon dioxide gas made by the cells in your body reacts with water in your blood to form carbonic 
acid.  This helps the blood to transport the carbon dioxide waste to the lungs more efficiently. 
 
Carbon dioxide is ALWAYS being produced in your body therefore this rxn needs to happen very quickly, or 
as a result the waste can build up faster than our bodies can get rid of it, and we would die.  Not good. 
 
The answer is an enzyme!!!  (Carbonic anhydrase).  The enzyme increases that rate at which carbon dioxide 
and water will react by over TEN MILLION times faster!! 
 
 
Enzyme-Substrate Complex: 
 
 For an enzyme to work, the reactants must have a very specific shape that fit together with the 
enzyme perfectly, this will allow the enzyme to do its job.  This is often referred to as the “Lock & Key 
Model”. 
 

        
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 



Chemical reactions can be categorized into two groups, Synthesis reactions or Digestion reactions, enzymes 
are involved in both. 
 
 
LEARN:   

>Each enzyme is “specific” to the substrate that it acts on.  
> Enzymes are not changed during the course of the rxn, therefore they can be used over and over 
again. 
>Enzymes are necessary for living organisms to stay alive!! 

 
 
FACTORS THAT AFFECT ENZYME ACTIVITY: 
 

1. Temperature:  Each enzyme works best at its “optimal” temperature.  Some enzymes will work 
great at room temperature, while others thrive at much higher or lower temperatures.  Excessive 
heating of an enzyme will cause the physical shape of the enzyme to change.  When the shape has 
been altered it is referred to as being “denatured”. 

 
2. pH:  Likewise enzymes work at different pH values.  This allows some to operate in the stomach 

(pH 2.5) while others work in the small intestine (pH 8).  Changing pH will not denature an 
enzyme like heat, but it will slow down how quickly it can catalyze a reaction. 

 
3. Concentration:  Simply put how many enzymes verse substrates are present. 

 
Each factor has a corresponding graph: 
 

 
 
 

 
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SHOW ME HOW BIG YOUR BRAIN IS….. 
Draw (on the same graph) an exothermic reaction that shows 
the curve for a reaction that is catalyzed and one for the same 

reaction that is not catalyzed. 



 

 IT’S MOVIE TIME  
 

 

Bozeman and Enzymes   Mr.D Chemical Reaction Learnin'     Mr. D Crushes Enzymes 
 
    
   
  
 
 
 
 
 

 
 
 
Mr. D Has the Wisdom to Control Enzymes 
 
 

http://www.youtube.com/watch?feature=player_detailpage&v=ok9esggzN18
http://www.youtube.com/watch?feature=player_detailpage&v=0YF3wQdGiGQ&list=PLbIMzi0gjFdO0baB-Fw6g5lptB25-QNyi
http://www.youtube.com/watch?v=b9FpG3_yimw&feature=player_detailpage&list=PLbIMzi0gjFdO0baB-Fw6g5lptB25-QNyi
http://www.youtube.com/watch?v=MpqGVtXBytA&feature=player_detailpage&list=PLbIMzi0gjFdO0baB-Fw6g5lptB25-QNyi

