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Enzyme
The enzyme, a substance that acts as a catalyst in living organisms, regulating the rate at which chemical reactions proceed without itself being altered in the process.
What are the characteristics of enzymes?
· Speed up chemical reactions.
· They are required in minute amounts.
· They are highly specific in their action.
· They are affected by temperature.
· They are affected by pH.
· Some catalyze reversible reactions.
· They are inhibited by inhibitors.
Enzymes Classification
· Oxidoreductases:	catalyzes the oxidation reaction where the electrons tend to travel from one form of a molecule to the other.
· Transferases	:  enzymes help in the transportation of the functional group among acceptors and donor molecules.
· Hydrolases:	which catalyze the hydrolysis reaction by adding water to cleave the bond and hydrolyze it.
· Lyases: Adds water, carbon dioxide or ammonia across double bonds or eliminate these to create double bonds.
· Isomerases:	The Isomerases enzymes catalyze the structural shifts present in a molecule, thus causing the change in the shape of the molecule.
·  Ligases: are known to charge the catalysis of a ligation process.
Active sites and substrate specificity
To catalyze a reaction, an enzyme will grab on (bind) to one or more reactant molecules. These molecules are the enzyme's substrates In some reactions, one substrate is broken down into multiple products. In others, two substrates come together to create one larger molecule or to swap pieces. In fact, whatever type of biological reaction you can think of, there is probably an enzyme to speed it up. The part of the enzyme where the substrate binds is called the active site (since that’s where the catalytic “action” happens).
[image: Illustration of the induced fit model of enzyme catalysis. As a substrate binds to the active site, the active site changes shape a little, grasping the substrate more tightly and preparing to catalyze the reaction. After the reaction takes place, the products are released from the active site and diffuse away.]

Proteins are made of units called amino acids, and in enzymes that are proteins, the active site gets its properties from the amino acids it's built out of. These amino acids may have side chains that are large or small, acidic or basic, hydrophilic or hydrophobic.
The set of amino acids found in the active site, along with their positions in 3D space, give the active site a very specific size, shape, and chemical behavior. Thanks to these amino acids, an enzyme's active site is uniquely suited to bind to a particular target the enzyme's substrate or substrates and help them undergo a chemical reaction.
Factors influencing enzyme activity
Knowledge of basic enzyme kinetic theory is important in enzyme analysis in order both to understand the basic enzymatic mechanism and to select a method for enzyme analysis. The conditions selected to measure the activity of an enzyme would not be the same as those selected to measure the concentration of its substrate. Several factors affect the rate at which enzymatic reactions proceed  temperature, pH, enzyme concentration, substrate concentration, and the presence of any inhibitors or activators.
Temperature 
The kinetic energy of molecules also increases with increasing temperature. This means that there are more random collisions between molecules per unit of time in a fluid. Because enzymes catalyze reactions by randomly colliding with Substrate molecules, increasing the temperature speeds up the reaction, resulting in more product formation. As temperature rises, the shapes of more enzyme molecules’ Active Sites become less complementary to the shape of their Substrate, and more enzymes are denatured. This reduces the rate of reaction. Because the Active Site is no longer complementary to the shape of the Substrate, it is less likely to catalyze the reaction. The enzyme will eventually become denatured and cease to function.
In summary, as temperature rises, the rate of reaction rises initially due to increased Kinetic Energy. However, the effect of bond breaking will increase over time, and the rate of reaction will begin to slow.


Concentration
The rate of an enzyme-catalyzed reaction is affected by changing the concentrations of the enzyme and the substrate. Controlling these factors in a cell is one way for an organism to regulate enzyme activity and thus metabolism. Changing the concentration of a substance affects the rate of reaction only if it is the limiting factor: that is, it is the factor that prevents a reaction from proceeding at a faster rate. A higher enzyme concentration means that there are more enzyme molecules available to process the substrate. Because of the high levels of the enzyme-substrate complex, the reaction has a faster initial catalytic rate, which gives it a head start in the shift toward reactant product equilibrium.
pH Value
Proteins, like enzymes, contain electrical charges due to the sequence of their amino acid residues because they are made up of a chain of amino acids. Overall, the amino acids determine substrate specificity and limit enzyme activity to a narrow pH range. Most enzymes work best in slightly acidic or basic environments.
Inhibitor or Effector
Many enzymes rely on non-substrate and non-enzyme molecules to regulate or initiate catalysis. Certain enzymes, for example, rely on metal ions or cofactors to establish catalytic activity.  Inhibitors may bind to the enzyme or its substrate in order to inhibit ongoing enzymatic activity and prevent subsequent catalytic events. When inhibitors form strong bonds to the enzyme’s functional group, the effect on enzyme activity is irreversible, rendering the enzyme permanently inactive.
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What are Vitamins?
The vitamins are natural and essential nutrients, required in small quantities, and play a major role in growth and development, repair and healing wounds, maintaining healthy bones and tissues, for the proper functioning of an immune system, and other biological functions. These essential organic compounds have diverse biochemical functions.
There are thirteen different types of vitamins and all are required for the metabolic processes. The discovery of the vitamins was begun in the year 1912 by a Polish American biochemist Casimir Funk. Based on his research and discoveries on vitamins, their sources, functions, and deficiency disorders, he is considered the father of vitamins and vitamin therapy.
Types of Vitamins
Based on the solubility, Vitamins have been classified into two different groups:
· Fat-Soluble Vitamins.
· Water-Soluble Vitamins.


Fat-soluble vitamin
Fat-soluble vitamins are stored in the fat cells and as the name suggests, these vitamins require fat in order to be absorbed. Vitamins A, D, E, and K are fat-soluble vitamins.
Water-soluble vitamin
Water-soluble vitamins are not stored in our body as their excess gets excrete through the urine. Therefore, these vitamins need to be replenished constantly. Vitamins B and C are water-soluble vitamins.
Sources of Vitamins
The human body is so designed that it takes what it needs from the food we eat and then it passes out waste as excreta.These organic substances are abundantly found in both plant and animals' source and play a vital role in both growth and development and optimal health.
The best sources of fat-soluble vitamins include:
Vitamin A: Found in potatoes, carrots, pumpkins, spinach, beef, and eggs.
Vitamin D: Found in fortified milk and other dairy products.
Vitamin E: Found in fortified cereals, leafy green vegetables, seeds, and nuts.
Vitamin K: Found in dark green leafy vegetables and in turnip.
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