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Important term 

1. Amino acids: Those compounds, whose molecule contains both the carboxylic acid group and 
the amino group are called amino acids. There are twenty amino acids which form protein.  

Essential Amino acids- The amino acids which are synthesised in body are known as non-essential 
amino acids, e.g., glycine, alanine.  

Non-essential Amino acids: - Those amino acids which cannot be synthesised in body and must be 
obtained through diet are known as essential amino acids, e.g., valine, lysine.  

Classification of - Amino acids have also been classified as neutral, acidic and basic amino acids.  

• Neutral- Amino acids like glycine, valine, etc. which contain one —NH2 and one —COOH group 
are called neutral amino acids.  

• Acidic-Those amino acids such as aspartic acid, glutamic acid, etc. which contain one —NH2 
group and two —COOH groups are called acidic amino acids and amino acids such as lysine, 
histidine, etc. 

• Basic- which contain two —NH2 groups and one —COOH group are called basic amino acids.  

2. Proteins: - These are complex nitrogenous organic molecules which are essential for growth 
and maintenance of body. Chemically, proteins are the polymers of a-amino acids which are linked 
by peptide bonds (—CO= NH—) 

Types of proteins based on molecular shape:  

(i) Fibrous proteins: They have thread-like molecules which tend to lie side by side to form fibres, 
e.g., keratin, collagen, myosin, fibroin, etc. In such proteins, the molecules are held together by 
hydrogen and disulphide bonds. They are insoluble in water. They are the chief structural materials of 
animal tissues. 

(ii) Globular proteins: They have molecules which are folded into compact units that often form 
spheroidal shapes. The area of contact between molecules are small and inter-molecular forces are 



comparatively weak, e.g., insulin, thyroglobulin, albumin, haemoglobin and fibrinogen. In clotting of 
blood, fibrinogen gets converted into fibrous protein, fibrin. 

Structure of Proteins:  

(i) Primary structure of proteins: The sequence in which various amino acids are arranged in a 
protein is called its primary structure. Any change in the sequence of amino acids creates different 
protein which alters biological functions.  

(ii) Secondary structure of proteins: It refers to shape in which a long polypeptide chain exists. A 
protein may assume a-helix structure or b-pleated sheet structure. The a-helix structure results due 
to regular coiling of polypeptide chain which is stabilised by intramolecular hydrogen bonding. 
Keratin in hair, nails, wool and myosin in nucleus have a-helix structure. In b-pleated sheet structure, 
all peptide chains are stretched to nearly maximum extension and then arranged side by side and 
held together by intermolecular hydrogen bonding. Silk has b-pleated sheet structure.  

(iii) Tertiary structure of proteins: The tertiary structure of proteins represents overall folding of the 
polypeptide chain, i.e., further folding of the secondary structure. It gives rise to two major molecular 
shapes, viz., fibrous and globular. The main forces which stabilise 2° and 3° structures of proteins are 
hydrogen bonds, disulphide linkages, van der Waals forces and electrostatic force of attraction.  

(iv) Quaternary structure: Some of the proteins are composed of two or more polypeptide chains 
referred to as sub-units. The spatial arrangement of these subunits with respect to each other is 
known as quaternary structure. 

 

Denaturation of Proteins: When a protein in its native form is subjected to a change, such as 
change in temperature or change in pH, the hydrogen bonds are disturbed. Due to this, globules 
unfold and helix get uncoiled and protein loses its biological activity. This is called denaturation of 
protein. During denaturation, 2° and 3° structures are destroyed but 1° structure remains intact, e.g., 
coagulation of egg while on boiling, curdling of milk, etc. 

3. Nucleic Acids: Nucleic acids are long chain polymers of nucleotides. They play an important role 
in transmission of hereditary characteristics and biosynthesis of proteins. Types of nucleic acids: 
There are two types of nucleic acids. These are DNA and RNA.  

(a) Constituents of nucleic acids: (i) Pentose sugar (ii) Phosphoric acid (iii) Nitrogenous bases. In 
DNA, b-D-2-deoxyribose sugar is present while in RNA b-D-ribose sugar is present.  

Nitrogen containing bases: There are two types of nitrogen containing bases found in nucleic acids. 
These are pyrimidines and purines. Pyrimidines: There are three bases derived from pyrimidines. 



These are cytosine (C), thymine (T) and uracil (U). In DNA, T is present but in RNA, U is present. 
Purines: There are two bases derived from purine. These are adenine (A) and guanine (G). 

 

 


