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Minerals

Inorganic component of diet
Represented by total ash
Perform essential functions & must be present in food

In animal tissues and feeds, minerals are present in
varying amounts and concentrations.

Total body mineral = Ca (46%)
>P (29%)
> Mg, Na, K, Cl, S (25%)
— micro minerals (3%)



Minerals

e Essential Minerals:
— Major/macro- 07
— Minor/Micro-05

* Major/macro:

— The seven minerals that are present in high
concentration (>70 mg/kg live weight) are termed
as major minerals.

— Calcium (Ca),Phosphorus (P), Magnesium (Mg),
Sodium (Na), Potassium (K), Chlorine (Cl), Sulphur

(S)



Minerals
Trace elements or Micro minerals are those minerals that are present
in low concentration (<70 mg/kg live weight)
but are physiologically equally important.

The following fifteen trace elements are essential to fullfil
physiological functions in the body

Iron (Fe) Chromium (Cr)
Copper (Cu) Fluorine (F)
Cobalt (Co) Tin (Su)
Manganese (Mg) Vanadium (V)
Zinc (Zn) Silicon (Si)
lodine (1) Nickel (Ni)
Selenium (Se) Arsenic (As)
Molybdenum (Mo)



about:blank
about:blank
about:blank

Minerals: General functions

|. Structural: form structural components of body organs and
tissues,

eg. as calcium, phosphorus and magnesium in bones
and teeth; and phosphorus and sulfur in muscle proteins.

I1. Physiological: in body fluids and tissues as electrolytes
concerned with the maintenance of osmotic pressure, acid—base
balance, membrane permeability and transmission of nerve
Impulses.

eg. sodium, potassium, chlorine, calcium and magnesium in
the blood, cerebrospinal fluid and gastric juice

[11. Catalytic: act as catalysts in enzyme and endocrine systems, as
Integral and specific components of the structure of metallo
enzymes and hormones or as activators (coenzymes) within
those systems.



Minerals

Table 1.1. Some important metalloenzymes and metalloproteins in livestock.

Metal Metalloenzyme or metalloprotein ~ Function
Hepcidin Iron regulating hormone
Fe Succinate dehydrogenase Oxidation of carbohydrates
Haemoglobin Cncygen transport in blood
Catalase Protection against hydrogen peroxide, H,O,
Cu Cytochrome oxidase Terminal oxidase
Lysyl oxidase Lysine oxidation
Hephaestin Iron absorption
Caeruloplasmin Copper transport
Superoxide dismutase Dismutation of superoxide radical, O3
Mn Pyruvate carboxylase Pyruvate metabolism
Superoxide dismutase Antioadant by removing Os
Glycosyl aminotransferases Proteoglycan synthesis
oe Glutathione peroxidases (four) Removal of H,O, and hydroperoxides
Type 1 and 2 deiodinases Conversion of tetraiodothyronine to trilodothyronine
Selenocysteine Selenium transport and synthesis of selenoenzymes
Zn Carbonic anhydrase Formation of carbon dioxide

Alkaline phosphatase
Phospholipase A,

Hydrolysis of phosphate esters
Hydrolysis of phosphatidylcholine




Minerals: General functions

Regulatory: minerals regulate cell replication and
differentiation;

— eg. calcium ions influence signal transduction and selenocysteine
influences gene transcription, The pivotal metabolic role of thyroxine has
been attributed to the influence of triiodothyronine on gene
transcription

Component of biomolecules: of biologically important
compounds

— lron in haemoglobin

— Cobalt in vitamin B,

— lodine in the hormone thyroxine






