Enzymes
Enzymes: Enzymes are specialized proteins acting as “biological catalysts”.  Proteins are organic compounds made of subunits known as amino acids. A protein is really a polymer containing 50 or more amino acids held together by peptide bonds.  The sequence of amino acids and length of the polymer give each protein a uniquely ordered arrangement and three-dimensional shape designed for a specific function.  Enzymes, therefore as proteins, each have a specific shape and function. 

Biological meaning they are substances derived from living organisms, while catalyst means a compound that speeds up chemical reactions. Catalysts increase the rate of a chemical reaction (breaking and forming of chemical bonds) without themselves being altered in the reaction or altering the product of the reaction. (e.g. 2 H2O2 MnO2 2 H2O + O2 in this reaction manganese dioxide is used to more rapidly release oxygen from hydrogen peroxide producing water, but notice none of the MnO2 itself is broken down to form the oxygen ).  Enzymes as catalysts are capable of increasing the reaction rate by as much as 1020.  They are able to do this in many ways: reduce the activation energy, reduce energy of transition state, temporarily react with the chemical creating a compound form more likely to react, reduce entropy by changing orientation, and finally increase temperatures speeding up reactions.  So, enzymes are compounds that help chemical reactions like digestion occur faster within a living organism.

Enzyme Activation: Enzymes often catalyze only a single reaction.  A simple example is peroxidase.  It decomposes hydrogen peroxide (H2O2) into hydrogen (H2) and oxygen (O2) gases.  Humans view this reaction when they use hydrogen peroxide on a small wound.  The hydrogen peroxide does not react (appears as a clear liquid) until placed on the cut then the enzyme peroxidase in the blood speeds up the break down releasing bubbles or the gases.  The oxygen gas kills anaerobic bacteria and viruses within the cut preventing infection.  Enzyme activation occurs when the enzyme comes in contact with the substrate.  Substrate is the beginning molecule before the reaction.  In the example above, the hydrogen peroxide is the substrate. The enzymes shape is designed specifically for the substrate.  The exact location on the enzyme where the substrate fits is known as the active site. Once the substrate is placed in the active site like a puzzle piece, the resulting molecule is called the enzyme-substrate complex. After the substrate is locked into place, the chemical reaction occurs such as hydrogen peroxide decomposing into hydrogen and oxygen gases.  These are the products or new compounds after the reaction of the substrate.  The enzyme, unaffected by the reaction, will release them and wait to repeat the process all over again. Subsequently, the activation of enzymes is deemed as a lock and key model. The enzyme is the specific “key” that fits the substrate “lock”.  Once in place the enzyme is able to “unlock” the complex compound or begin a chemical reaction.
Nomenclature of Enzymes:  The naming system for enzymes usually abides by the following principles.  First, each enzyme ends with the suffix –ase (few exceptions include pepsin, rennin, and trypsin).  The suffix follows the name of the substrate involved in the reaction (e.g. lactase is the enzyme breaking down the sugar, lactose). However, the enzyme can also be named after the type of reaction it catalyzes (e.g. DNA polymerase is the enzyme that forms DNA polymers, which is the process of making DNA).
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