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DESCRIPTION
Enzymes are biological catalysts that play a vital role in the 
regulation and acceleration of metabolic reactions in living 
organisms. They are proteins that facilitate chemical reactions by 
lowering the activation energy required for a reaction to occur. 
Enzymes are essential for maintaining the homeostasis of an 
organism, and any malfunction or deficiency in their function 
can lead to disease.

Enzymology is the study of enzymes and their properties, 
function, structure, and mechanisms of action. This field of 
science has been vital in advancing how enzymes work and how 
they can be manipulated for various applications, including drug 
development, biotechnology, and food production.

Structure of enzymes

Enzymes are globular proteins that are made up of long chains of 
amino acids. The structure and function of the enzyme are 
determined by the amino acid sequence. The unique shape of 
the enzyme's active site, where the substrate binds, is critical to 
its function. The active site is made up of specific amino acid 
residues that interact with the substrate and catalyze the 
reaction.

Enzymes can be categorized into six classes based on the type of 
reaction they catalyze. oxidoreductases, transferases, hydrolases, 
lyases, isomerases, and ligases. Each class of enzyme has a specific 
function and structure that determines its specificity for a 
particular substrate.

Enzyme kinetics

Enzyme kinetics is the study of the rate of enzyme-catalyzed 
reactions. It is essential to understanding how enzymes work and 
how they can be controlled or manipulated. Enzyme kinetics 
involves measuring the reaction rate under various conditions 
such as substrate concentration, temperature, pH, and enzyme 
concentration.

The Michaelis-Menten equation is a mathematical model that 
describes the relationship between the enzyme's activity and 
substrate concentration. The equation shows that at low 
substrate concentrations, the reaction rate increases linearly with 
substrate concentration until it reaches a maximum rate (Vmax). 
At high substrate concentrations, the reaction rate approaches a 
maximum, and the enzyme becomes saturated with substrate.

Enzyme inhibition

Enzyme inhibition is the process of slowing down or stopping 
the enzyme's activity. Inhibitors can bind to the enzyme's active 
site or another site on the enzyme, preventing the substrate from 
binding and reacting. There are two types of enzyme inhibition 
reversible and irreversible.

Reversible inhibition can be competitive, non-competitive, or 
uncompetitive. Competitive inhibitors connect to the active site 
and compete in binding competition with the substrate. Non-
competitive inhibitors connect to an alternative spot on the 
enzyme, changing its structure and preventing the substrate from 
binding. Uncompetitive inhibitors bind to the enzyme-substrate 
complex and prevent the reaction from occurring.

Irreversible inhibitors bind covalently to the enzyme, 
permanently inactivating it. Some irreversible inhibitors are used 
as drugs, such as aspirin, which irreversibly inhibits the enzyme 
Cyclooxygenase (COX), preventing the synthesis of 
prostaglandins and thromboxanes.

Applications of enzymes

Enzymes have a wide range of applications in various industries, 
including food production, biotechnology, and medicine. In the 
food industry, enzymes are used to enhance the flavor and 
texture of food products, such as cheese, bread, and wine. 
Enzymes are also used in the production of biofuels, such as 
ethanol, by breaking down plant material into simple sugars that 
can be fermented.
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