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Teaching aims

Knowledge about functions of macromolecules 
macroelements and microelements



Most common compounds
Most common elements in living things are carbon, hydrogen,

nitrogen, and oxygen. These four elements constitute about 95% of your body 
weight. All compounds can be classified in two broad categories 

-organic compounds

-inorganic compounds. 

„Organic compound, any of a large class of chemical compounds in 
which one or more atoms of carbon are covalently linked to atoms of other 
elements, most commonly hydrogen, oxygen, or nitrogen. The few carbon-
containing compounds not classified as organic include carbides, carbonates, 
and cyanides. ” Encyclopædia Britannica



Each small organic molecule can be a unit of a large organic molecule called a 
macromolecule. There are few classes of macromolecules i.e. (proteins, 
nucleic acids, lipids and carbohydrates ). 

Proteins are made of carbon, hydrogen, oxygen, and nitrogen (CHON, S , P).

Nucleic acids such as DNA and RNA contain carbon, hydrogen, oxygen, 
nitrogen, and phosphorus (CHON P).

Carbohydrates and lipids are made of only carbon, hydrogen, and oxygen 
(CHO). 



Nutrients

Essential Nutrients for organisms

Proteins, amino acids and nucleic acids
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Proteins –general function

The function of proteins may be summarised as follows:

• To repair damaged or wasted tissue (tissue repair and maintenance) and 
to rebuild new tissue (as new protein and growth).

• Protein may be catabolized as a source of energy, or may serve as a 
substrate for the formation of tissue carbohydrates or lipids.

• Dietary protein are required within the animal body for the formation of 
hormones, enzymes and a wide variety of other biologically important 
substances such as antibodies or hemoglobin



Lipids



Lipids – general function

The function of lipids may be summarised as follows:

• Lipids are important sources of metabolic energy (ATP). In fact, the lipids 
are the most energy rich of all classes of nutrients: energy value of
– Lipid 9.5 kcal/g

– Protein 5.6 kcal/g

– Carbohydrate4.1 kcal/g

• Lipids serve as biological carriers for the absorption of the fat soluble 
vitamins A, D, E and K

• Lipids are a source of essential fatty acids, which in turn are essential for 
the maintenance and integrity of cellular membranes

• Lipids are the source of essential steroids, which in turn are the substrates 
for a wide range of biologically important molecules



Carbohydrates



Carbohydrates – general function
The function of carbohydrates may be summarised as follows:

• Carbohydrates are the most important source of energy

• Participate in structure of DNA and RNA

• Bound to proteins may serve as biologically active molecules such as 
receptors, hormones or structural elements of connective tissue



Vitamins – general function
• Vitamins allow your body to grow and develop. They also play important 

roles in bodily functions such as metabolism, immunity and digestion.

• Fat-soluble vitamins (A, D, E, K) are stored in the body's cells and are not 
excreted as easily as water-soluble vitamins.



Minerals – general function

The function of minerals may be summarised as follows:

• Minerals are essential constituents of skeletal structures, bones

• Minerals play a key role in the maintenance of osmotic pressure, and 
regulate the exchange of water and solutes within the animal body.

• Minerals are essential for the transmission of nerve impulses and muscle 
contraction.

• Minerals play a vital role in the acid-base equilibrium of the body, and 
regulate the pH of the blood and other body fluids.

• Minerals serve as essential components of many enzymes, vitamins, 
hormones.





Because of the content of particular elements in 
a given material, we divide it into two groups:

-Macroelements - from 0.1% dry matter

-Microelements - occurring in smaller quantities 
than one part per thousand (10-3)

1,000 ppm



Macroelements Microelements
Cations Anions

Calcium (Ca)
Magnesium (Mg)
Sodium (Na)
Potassium (K)

Phosphorus (P)
Chlorine (Cl)
Sulphur (S)

Iron (Fe)
Zinc (Zn)
Manganese (Mn)
Copper (Cu)
Iodine (I)
Cobalt (Co)
Nickel (Ni)

Fluorine (F)
Vanadium (V)
Chromium (Cr)
Molybdenum
(Mo)
Selenium (Se)
Tin (Sn)
Silicon (Si)





Calcium (Ca)

• Calcium is an essential component of bone and cartilage

• Calcium is essential for the normal clotting of blood, by stimulating the 
release of thromboplastin from the blood platelets

• Calcium is an activator for several key enzymes, including pancreatic 
lipase, acid phosphatase, cholinesterase and succinic dehydrogenase

• Calcium stimulates muscle contraction (ie. promotes muscle tone and 
normal heart beat)

• Calcium, in conjunction with lipids, plays a key role in the regulation of the 
permeability of cell membranes

• Calcium occurs in the form of calcium phosphate carbonates in bones

• The ionic form Ca2+  is present in extracellular fluids



Calcium homeostasis of blood
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Magnesium (Mg)

• Magnesium is an essential component of bone and cartilage

• Magnesium is an activator of several key enzyme systems

• Magnesium (like calcium) stimulates muscle and nerve irritability 
(contraction), is involved in the regulation of intracellular acid-base 
balance, and plays an important role in carbohydrate, protein and lipid 
metabolism.

• Magnesium occurs in the form of magnesium phosphate carbonates in
bones

• The ionic form Mg2+  is present in intracellular fluids





Sodium, Potasium and Chlorine
• Sodium, potassium, and chlorine occur almost entirely in the fluids and 

soft tissues of the body, sodium and chlorine being found mainly in the 
body fluids, and potassium occuring mainly in the cells. They serve a vital 
function in controlling osmotic pressures and acid-base equilibrium. They 
also play important roles in water metabolism.



Hormonal regulation of Na+, K+



Phosphorus

• Phosphorus is an essential component of bone and teeth

• Phosphorus is an essential component of phospholipids, nucleic acids, 
phosphoproteins (casein), high energy phosphate esters (ATP), hexose 
phosphates, and several key enzymes.

• As a component of these important biological substances, phosphorus 
plays a central role in energy and cell metabolism.

• Inorganic phosphates serve as important buffers to regulate the normal 
acidbase balance (ie. pH) of animal body fluids.



Phosphorus



Sulphur

The principal biological functions of sulphur may be summarised as follows;

• Sulphur is an essential component of several key amino acids (methionine 
and cystine), vitamins (thiamine and biotin), the hormone insulin

• Several key enzyme systems such as coenzyme A and glutathione depend 
for their activity on free sulphydryl (SH) groups





Iron
• Iron is an essential component of the respiratory pigments hemoglobin 

and myoglobin.

• Iron is an essential component of various enzyme systems

• As a component of the respiratory pigments and enzymes concerned in 
tissue oxidation, iron is essential for oxygen and electron transport within 
the body.

• More than half of this element is in hemoglobin

• Some iron is stored in the liver, spleen, kidney, serum or marrow in the 
form of ferritin (iron protein complex)



Zinc

• Zinc participates in the synthesis and degradation of carbohydrates, lipids, 
proteins and nucleic acids

• Boost immunity (especially against lower respiratory tract infection)

• It plays a role in cell division, cell growth, wound healing

• Zinc helps the cells in your body to communicate by functioning as a 
neurotransmiter

• Zinc is an essential component of more than 80

metalloenzymes

• Zinc is present inside the cell



Manganese

• component of the antioxidant enzyme 
superoxide dismutase (SOD), which helps 
scavage free radicals

• activator and a constituent of many enzymes



Copper 

Copper has an important role in a number of functions, including the:

• production of red blood cells

• regulation of heart rate and blood pressure

• absorption of iron

• prevention of prostatitis, or inflammation of the prostate

• activation of the immune system



Iodine

• Iodine is an essential constituent of the 
thyroid hormones

• Iodine plays an important role in development 
of the central nervous system

• Alcohol solution of iodine have antiseptic 
properities



Cobalt

• Essential in the structure of vitamin B12. 

• essential for red blood cell formation and the 
maintenance of nerve tissue



Nickel

• Nickel is component in specific 
metalloenzymes or metalloproteins

• It improves the absorption of iron by which to 
prevent anemia

• Improving  bone health.



Fluorine

• fluoride strengthens the enamel thus 
increasing the resist of teeth to acids 
produced by bacteria decay



Vanadium

Vanadium complexes:

• cofactors for several enzymes

• they are involved in the regulation of glucose metabolism

• normalize blood pressure and play a key role in the metabolism of iron as 
well as in the regulation of total cholesterol



Selenium

• Selenium in combination with vitamin E acts 
as an antioxidant, which protects cells, cell 
membranes and DNA from damage by free 
radicals.

• Stimulates immunity and thyroid activity

• It also supports fertility



Selenium

in excess
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Learning effects

Knowledge about importance of macromolecules 
macroelements and microelements for biological 

functions of living cells
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