
Properties of Proteins:
1. Denaturation:
Partial or complete unfolding of the native (natural) conformation of the 
polypeptide chain is known as denaturation. This is caused by heat, acids, alkalies, 
alcohol, acetone, urea, beta- mercaptoethanol.

2. Coagulation:
When proteins are denatured by heat, they form insoluble aggregates known as 
coagulum. All the proteins are not heat coagulable, only a few like the albumins, 
globulins are heat coagulable.

3. Isoelectric pH (pH1):
The pH at which a protein has equal number of positive and negative charges is 
known as isoelectric pH. When subjected to an electric field the proteins do not 
move either towards anode or cathode, hence this property is used to isolate 
proteins. The proteins become least soluble at pHI and get precipitated. The pHI of 
casein is 4.5 and at this pH the casein in milk curdles producing the curd.

4. Molecular Weights of Proteins:
The average molecular weight of an amino acid is taken to be 110. The total 
number of amino acids in a protein multiplied by 110 gives the approximate 
molecular weight of that protein. Different proteins have different amino acid 
composition and hence their molecular weights differ. The molecular weights of 
proteins range from 5000 to 109 Daltons. Experimentally the molecular weight can 
be determined by methods like gel filtration, PAGE, ultra centrifugation or 
viscosity measurements.

Classification of Proteins:
Proteins are classified based upon:
(1) Their solubility and
(2) Their structural complexity.
A. Classification Based upon Solubility:
On the basis of their solubility in water, proteins are classified into:
1. Fibrous proteins:



These are insoluble in water. They include the structural proteins. They have 
supportive function (e.g., collagen) and/or protective function (e.g., hair keratin 
and fibrin).

2. Globular proteins:
They are soluble in water. They include the functional proteins, e.g., enzymes, 
hemoglobin, etc.

B. Classification Based upon Structural Complexity:
On the basis of their structural complexity they are further divided into:
(1) Simple

(2) Conjugated and

(3) Derived proteins.

1. Simple proteins:
Proteins which are made up of amino acids only are known as simple proteins.

They are further sub-divided into:
(a) Albumins:
They are water soluble, heat coagulable and are precipitated on full saturation with 
ammonium sulphate, e.g., serum albumin, lactalbumin and ovalbumin.

(b) Globulins:
They are insoluble in water, but soluble in dilute salt solutions. They are heat 
coagulable and precipitate on half-saturation with ammonium sulphate, e.g., serum 
globulin and ovo-globulin.

(c) Glutelins:
They are insoluble in water and neutral solvents. Soluble in dilute acids and 
alkalies. They are coagulated by heat, e.g., glutelin of wheat.

(d) Prolamines:
Water insoluble but soluble in 70% alcohol, e.g., gliadin of wheat, proteins of corn, 
barley, etc.

(e) Histones:



Water soluble, basic in nature due to the presence of arginine and lysine, found in 
nucleus. They help in DNA packaging in the cell. They form the protein moiety of 
nucleoprotein.

(f) Protamine’s:
Water soluble, basic in nature, not-heat coagulable. Found in sperm cells, hence 
component of sperm nucleoprotein.

(g) Globin’s:
They are water soluble, non-heat coagulable. e.g., globin of haemoglobin.

(h) Albuminoids or scleroproteins:
Insoluble in all neutral solvents, dilute acids or alkalies, e.g., keratin of hair and 
proteins of bone and cartilage.

2. Conjugated proteins:
Proteins which are made up of amino acids and a non-amino acid/protein substance 
called the prosthetic group are known as conjugated proteins.

The various types of conjugated proteins are:
(a) Chromo proteins:
Here the non-protein part is a coloured compound in addition to the protein part. 
Ex. Haemoglobin has heme as the prosthetic group and cytochromes also have 
heme.

(b) Nucleoproteins:
These proteins are bound to nucleic acids, e.g., chromatin (histones + nucleic 
acids).

(c) Glycoproteins:
When a small amount of carbohydrate is attached to a protein it is known as 
glycoproteins, e.g., mucin of saliva. (Note: Glycoproteins have major amounts of 
protein and some amount of carbohydrates and proteoglycans contain major 
amounts of carbohydrates and little amount of proteins).

(d) Pbosphoprotein:
Phosphoric acid is present with the protein. Ex. Milk casein and egg yolk (vitellin).



(e) Lipoproteins:
Proteins in combination with lipids, e.g., LDL, HDL.
(f) Metalloproteins:
They contain metal ion in addition to the amino acids, e.g., hemoglobin (iron), 
ceruloplasmin (copper).
3. Derived proteins:
They are the proteins of low molecular weight produced from large molecular 
weight proteins by the action of heat, enzymes or chemical agents.

Proteins → Proteans → Proteoses → Peptones → Peptides → Amino acids

Classification on the basis of functions:
Proteins are classified into six groups on the basis of their functions:
A. Structural proteins:
These proteins participate in the formation of different body parts. More than half 
of the total protein of the mammalian body is collagen found in skin, cartilage and 
bone.
B. Contractile proteins:
These special types of proteins are responsible for the contraction and relaxation of 
muscle cells, e.g., actin and myosin. These proteins are also present in the 
unicellular animals.
C. Enzymes:
They represent the largest class of proteins. Nearly 2,000 different kinds of 
enzymes are known. The enzymes are called biological catalyst and are vital for 
any activity in the living organism.
D. Hormones:
Many of the hormones are protein in nature, e.g., insulin. Some other hormones are 
steroid.
E. Antibodies:
Higher organisms (birds, mammals, etc.) produce antibodies to destroy any foreign 
material (antigen) released into the body by an infectious agent. Gamma globulins 
are example of antibodies in mammals.
F. Blood proteins:
The albumins, globulins and fibrinogen are the three major protein constituents of 
blood.


