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Vitamins & Minerals roles and responsibilities

Vitamins and minerals are micronutrients that are essential for converting foods into energy healing wounds quicker, boosting the immune system and repairing cellular damage.  There are 13 types of vitamins and 16 types of minerals the human body needs to stay healthy. Hemophilia Federation of America, (2010). Catabolism is a chemical reaction that causes complex molecules getting broken down into simple molecules; energy gets released after the reaction. A chemical reaction called anabolism has the opposite effect of what catabolism does. Anabolism causes a chemical reaction to synthesis complex molecules to simple molecules. For an anabolic reaction to take place, energy from nutrients are required. For food to be broken down, cells need to use anabolic reactions to synthesize enzymes, hormones, sugars and other molecules that are needed in order to grow and reproduce. Catabolism and anabolism are two biochemical pathways that makeup metabolism. Numerous hormones are needed to regulate food conversion and the amount of energy needed.  Different organs have specific regulatory profiles to store cellular energy when the body requires it. 

Vitamins are organic compounds which cannot be synthesized by the body whereas minerals are inorganic elements that cannot be synthesized or converted via the body. Micronutrients have a fundamental role during metabolism and act as coenzymes and cofactors in different sections of metabolic processes. The process of energy getting transferred into adenosine triphosphate is known as cellular respiration. When cellular respiration takes place, it is carried out within the mitochondria of cells which activate electrons and protons in the generating respiratory chain. 

For Carbohydrates, fats and proteins to transfer into cellular energy, adenosine triphosphate require Vitamins in order metabolism to act. The three Macronutrients all get digested and broken down in different ways because they contain different nutrients. The body needs to use energy to process metabolism which can only be done by eating and digesting food.  According to Huskisson, Maggini and Ruf (2007), there are 5 types of vitamins and minerals which are specifically important for metabolism which are vitamin B’s, vitamin D, Calcium, Iron and Magnesium. There are two groups type of vitamins which are fat -soluble ( A, D, E and K) and then there are water soluble vitamins (B -complex and C).Ha and Bhagavan, (2015) explain vitamins are usually needed in catalytic quantities and they do not function structural elements in cells. 
Different micronutrients are needed for during energy metabolism they are. 
Vitamin Thiamine (B1) – Essential for being a cofactor in the conversion of carbohydrates to energy. They are needed to maintain health muscle and are involved in oxidative decarboxylation reactions. 
Riboflavin (B2) – Cofactor in the mitochondrial respiratory chain and help to release energy from foods. 
Nicotinic Acid – Helps to release niacin (B3) of energy from foods. Nicotinic also helps transform NAD and NADP for oxidation reduction reactions. 
Pyridoxine (B6) – Helps the release of energy from foods as well as being used as a cofactor for enzymatic reactions.
Vitamin (B12) - Are essential for metabolism of fats and carbohydrates and are needed for the synthesis of proteins. 
Biotin - Gets involved in metabolism of fatty acids, amino acids and utilization vitamin B.
Vitamin C – Is to transport long - chain fatty acids into ascorbic acid. 
Folic acid – Essential for metabolic pathways involving cell growth and replication. Cofactors synthesis of thymidylate, purines and methionine to help cause methylation reactions. 
Calcium - Used for excitability of muscles and nerves as well as causing other reactions such as fatty oxidation. Calcium is also a mitochondrial carrier for ATP.
Phosphorus - Phosphorus is a structural component for nucleotide coenzymes. ATP contains phosphorus that is needed for energy transformation and molecule activation. 
Magnesium – Is needed for muscles and nerves. Magnesium is also a cofactor in over 300 enzyme reactions.
Copper – Copper is a cofactor for cytochrome C oxidase and copper also gets involved in iron metabolism.
Iron - Is essential for haemoglobin during oxygen transport. Myoglobin transports and stores oxygen in muscles in need for muscle contractions.  Iron also transfers electrons within the respiratory chain used during ATP synthesis.
Manganese – Manganese is a cofactor for various enzymes involved metabolism of carbohydrates and gluconeogenesis. 
Zinc – Zinc is needed for more than 100 enzymes, which includes energy metabolism. 
Vitamins and minerals are involved not only involved in energy - yielding metabolism. They also contribute DNA synthesis, oxygen transport and neuronal functions for the brain and skeletal muscles roles. According to Huskisson, Maggini and Ruf (2007), various vitamins and minerals have fundamental responsibilities for maintaining energy metabolism. For example, Vitamin B (complex), have the main role in functioning mitochondrial whereas several minerals and trace elements are responsible for energy generation. Tardy, Pouteau, Marquez, Yilmaz and Scholey (2020), explain that the skeletal muscles are the most in demand for energy because they have a lot of main responsibilities to function the human body. Micronutrients are responsible for both biological and psychological acts the human body performs. Lack or excessive amounts of micronutrients have been found to result in susceptible infections, tiredness, lack of energy and poor concentration. Vitamins and minerals are important for maintaining brain structure and intracellular connections and are essential for maintaining a strong and healthy immune system. To maintain a healthy mind and body, it is important to research and understand the dietary reference values and understand the number of vitamins and minerals everyone should be consuming daily. Not everyone will need the same amount of nutrients as other due to a person factors, such as gender, age, race, disability and a person’s active life. 
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