Essential Trace Elements and Vitamins in Animal Nutrition
. Introduction
Minerals and vitamins are essential micronutrients required in small amounts but play a crucial role in maintaining animal health, growth, and productivity.
Trace elements, also called micro minerals, are those required in minute quantities (less than 100 mg/kg of diet).
-There are about 20 or so inorganic mineral elements which are considered to be essential to animal life. 
Classification of Trace Elements
The essential mineral elements are usually classified into two main groups according to their concentration in the animal body; the macroelements and the microelements 
A. Major (Macrominerals):
Required in larger amounts, usually expressed as % of diet.
Calcium (Ca): mportant for healthy bones and teeth; helps muscles relax and contract; important for nerve functioning, blood clotting, blood pressure
Phosphorus (P): Important for healthy bones and teeth; found in every cell; part of the system that maintains acid-base balance
Sodium (Na): Needed for proper fluid balance, nerve transmission, and muscle contraction
Potassium (K): Needed for proper fluid balance, nerve transmission, and muscle contraction.
Chlorine (Cl): Needed for proper fluid balance, stomach acid
Magnesium (Mg): Found in bones; needed for making protein, muscle contraction, nerve transmission, immune system health
Sulfur (S): Found in protein molecules

B. Trace (Microminerals):
Required in very small quantities but are vital for enzyme systems and hormones.
Iron (Fe): Formation of hemoglobin, oxygen transport 
Copper (Cu): Enzyme cofactor, pigmentation, connective tissue formation
Zinc (Zn): Enzyme function, skin and hoof health
Manganese (Mn): Bone formation, reproduction
Iodine (I): Component of thyroid hormones
Selenium (Se): Antioxidant with Vitamin E
Cobalt (Co): Component of Vitamin B₁₂
Molybdenum (Mo): Cofactor for enzyme





General function
The general function of minerals and trace elements 
1-Minerals are essential constitutents of skeletal structures such as bones and teeth.
2-Minerals play a key role in the maintenance of osmotic pressure, and thus regulate the exchange of water and solutes within the body.
3-Minerals serve as structural constituents of soft tissues.
4-Minerals are essential for the transmission of nerve impulses and muscle contraction.
5-Minerals play a vital role in the acid-base equilibrium of the body, and thus regulate the pH of the blood and other body fluids.
6-Minerals serve as essential components of many enzymes, vitamins, hormones, and respiratory pigments, or as cofactors in metabolism, catalysts and enzyme activators.
Vitamins in Animal Nutrition
Vitamins are organic compounds required in small quantities for normal metabolism, growth, and health.
They are classified into fat-soluble and water-soluble vitamins.
A. Fat-Soluble Vitamins:
Vitamin A: Vision, epithelial tissue maintenance
Vitamin D: Calcium and phosphorus metabolism
Vitamin E: Antioxidant, reproduction
Vitamin K: Blood clotting
B. Water-Soluble Vitamins:
B-complex group: (B₁, B₂, B₆, B₁₂, Niacin, Pantothenic acid, Biotin, Folic acid) — act as coenzymes in energy metabolism
Vitamin C: Collagen formation, antioxidant, immunity

. Interaction Between Trace Elements and Vitamins
Selenium and Vitamin E work together as antioxidants.
Cobalt is required for synthesis of Vitamin B₁₂.
Excess of some minerals (like Mo or S) can interfere with the absorption of others (like Cu).

Practical Considerations in Animal Feeding
Provide balanced mineral-vitamin premix in feed.
Avoid deficiency or toxicity by following recommended levels.
Regularly check feed and water quality, as both can affect mineral intake.
-Trace elements and vitamins are vital for enzyme systems, metabolism, growth, and reproduction.
- Even minor deficiencies can lead to serious health and production problems.
- Proper feed formulation ensures adequate supply and maintains animal performance.
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