


First…Catalysts

• Manganese dioxide (a black powder) will catalyze the 
breakdown of hydrogen peroxide. 

• Car exhaust pipes use catalytic converters help convert 
carbon monoxide (CO) and unburned hydrocarbons
(HC), and oxides of nitrogen (NOx) to produce carbon 
dioxide (CO2), nitrogen (N2), and water (H2O). 

• Some catalysts are very expensive e.g. platinum in a 
catalytic converter. 

• The lead in leaded gas will bind with and “poison” the 
catalyst in a catalytic converter.



What is an Enzyme?
• A catalyst that accelerates a biological reactions in 

a cell 

• Most are tertiary or quaternary, globular proteins

• Lowers the activation energy of a 
reaction�increases the rate of reaction

• May contain prosthetic groups or cofactors such as 
metal ions or organic compounds (vitamins) 

• Only changes the rate of reaction. They do not 
change the equilibrium or end products.

• Specific to one particular reaction (substrate / 
reactant� products)



What is an Enzyme?  

Animations

• http://highered.mcgraw-
hill.com/sites/0072495855/student_view0/
chapter2/animation__how_enzymes_work.
html

• http://www.northland.cc.mn.us/biology/biol
ogy1111/animations/enzyme.swf



What is an Enzyme? (cont’d)

• The particular shape determines which chemical 

reaction the enzyme can speed up

• In speeding up the reaction, the enzyme 

combines temporarily with the substance(s) it is 

acting on

• Present in very small amounts due to high 

molecular activity

• Enzymes are not permanently changed nor “used 

up” in the process of catalyzing a reaction

• Activity is lost if denatured



Classification of Enzymes
• Generally end in –ase

• Identifies a reacting substance

sucrase – reacts sucrose

lipase  - reacts lipid

• Describes function of enzyme

oxidase – catalyzes oxidation

hydrolase – catalyzes hydrolysis

• Common names of digestion enzymes still use 

–in

pepsin (protein����peptides), trypsin (hydrolyzes protein)



Classification of Enzymes
Class Catalyzes

• Oxidoreductoases oxidation-reduction
oxidases - oxidize ,reductases – reduce

• Transferases transfer group of atoms
transaminases – transfer amino groups
kinases – transfer phosphate groups

• Hydrolases hydrolysis
proteases  - hydrolyze peptide bonds
lipases – hydrolyze lipid ester bonds

• Lyases add/remove atoms from double bonds

carboxylases – add CO2

hydrolases – add H2O

• Isomerases rearrange atoms

• Ligases combine molecules using ATP



• http://www.stolaf.edu/people/giannini/biological%20anam
ations.html



Enzymes lower the activation energy of a reaction
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Enzymes lower activation energy by forming an 

enzyme/substrate complex

Substrate + Enzyme

Enzyme/substrate complex

Enzyme/product complex

Product + Enzyme



Examples of Enzymes              

• Salivary Amylase

– is an enzyme that catalyses the breakdown of starch

into sugars. Amylase is present in human saliva, where 
it begins the chemical process of digestion. Food that 

contains much starch but little sugar, such as rice and 
potato, taste slightly sweet as they are chewed 

because amylase turns some of their starch into sugar 
in the mouth. 

– The pancreas also makes amylase (alpha amylase) to 

hydrolyse dietary starch into disaccharides and 
trisaccharides which are converted by other enzymes to 

glucose to supply the body with energy. 



Enzymes are globular proteins

• Active site has a specific 

shape due to tertiary 
structure of protein.

• A change in shape of the 

protein affects shape of 
active site and the function 

of the enzyme.

Click to link to jmol interactive representation courtesy of 
University of Arizona







• http://www.stolaf.edu/people/giannini/biolo
gical%20anamations.html



• http://highered.mcgraw-
hill.com/sites/0072943696/student_view0/chapte
r2/animation__protein_denaturation.html



• http://www.kscience.co.uk/animations/mod
el.swf



• http://bioweb.wku.edu/courses/Biol120/Web/en
zyme2.asp



• pH affects the formation of hydrogen bonds and sulphur bridges in 
proteins and so affects shape.





Characteristics of enzymes

• Rate of enzyme action is dependent on number of 
substrate molecules present

Vmax = maximum rate of reaction

Vmax approached as all 

active sites become 

filled

Some active sites free 

at lower substrate 

concentrations
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Why do scientists measure the initial rate of 

reaction of enzyme-catalysed reactions?
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Independent variable

Initial rate of reaction

They measure rate 
at start of reaction 
before any factors, 
eg. substrate 
concentration, have 
had time to change.









• http://highered.mcgraw-
hill.com/sites/0072943696/student_view0/chapter2/animation__a_bi
ochemical_pathway.html



• http://www.footprints-
science.co.uk/Bloodclotting.htm





• http://www.northland.cc.mn.us/biology/biol
ogy1111/animations/enzyme.swf







• http://www.stolaf.edu/people/giannini/flash
animat/enzymes/allosteric.swf





• http://en.wikipedia.org/wiki/Renin-angiotensin_system

• http://www.wiley.com/college/pratt/0471393878/student/animations/enzyme_inhibitio
n/index.html

• http://www.heartfailurematters.org/EN/Animation/Pages/animation_7.aspx



• http://highered.mcgraw-
hill.com/olcweb/cgi/pluginpop.cgi?it=swf::535::535::/sites/dl/free/007
2437316/120070/bio10.swf::




