
WATER



Water is the most abundant inorganic compound of the living 
cells.
It constitutes 60-95% of a living system and 80-95% of the 
protoplasm.
Wate ris found in two forms in a cell i.e. free water and bound 
water.
Water available for metabolic process is free water where as 
water loosely attached to protein molecules by hydrogen bonds is 
bound water.
Structure of water







Functions(biological roles) of water
Water shows following biological functions:

1. Solvents: water acts as a solvent for many inorganic and organic and organic compounds. So, it is 
commonly called universal solvent.

2. Dispersion medium : Water serves as a good dispersion medium for the colloids of cells.
3. Ionizer: Water help in ionization of inorganic compounds present in the cells.
4. Due to low density water permit rapid diffusion of molecules in cytoplasm.
5. Transport medium: Water transport food and nutrients from one part to the other part of organisms.
6. Metabolites: Water help in cellular reactions occur in solution.
7. Turgidity: Water help in maintenance of turgidity in growing cells.
8. Movement: The gain and loss of water from cells is responsible for movement of plants parts.
9. Raw material: Water is raw material for photosynthesis.

10. Germination: Water is needed for germination of seeds and spores.



LIPIDS or FATS
Lipids are a heterogenous group of fats and fatlike substances. They 
are insoluble in water and soluble in non-polar solvents like ether, 
acetone, chloroform etc.
They are made up of carbon, hydrogen, and oxygen . Oxygen content 
is very low.
Some lipids also contain small amount of  phosphorus , nitrogen and 
Sulphur.
Fatty acids
Fatty acids are organic acids having hydrocarbon chains of 4-30 
carbon atoms that ends in a carboxylic group.
Plants can form all types of fatty acids.
Animals can form all fatty acids except linoleic and arachidonic acids.



The fatty acids which are not synthesized in animals are called 
essential fatty acids which must include in diet . They are present 
in oils of sunflower, groundnut etc.
Types of fatty acids
Fatty acids are of two types saturated and unsaturated fatty 
acids.
Differences between saturated and unsaturated fatty acids





Types of lipids

Lipids are of three types :Simple , compound and derived lipids.
1.Simple lipids:
They are the esters formed by the combination of fatty acids and 
alcohol without any additional groups.
They are neutral fats, oils or plant fats, wax , cutin and suberin.
2. Compound lipids: They are lipids in which lipids join with non 
lipids compounds. Like glycolipids ,lipoproteins ,phospholipids .
3. Derived lipids: They are lipid like chemicals 
steroids/sterols(cholesterol).



Function(biological significance) of lipids
Lipids have the following biological significances:

1. Lipids are the main source of energy for living beings.
2. Lipids are storage food of both plants and animals.
3. Phospholipids, glycolipids and lipoprotein are the structural components of cell 

membrane. Cholesterol is the component of cell membrane of animals. Lipoprotein are 
structural component  of blood, milk and egg.

4. Unsaturated oils present in spores and seeds protect the embryo from ultraviolet 
radiations during their dispersal through air.

5. Subcutaneous fats present below skin helps in heat insulation.
6. Vital organs of the body like eyeballs, kidney, gonads are surrounded  by shock 

absorbing cushions of fats.
7. Fats are solvent of vitamins A, D, E and K .
8. Cuticle made up of cutin and wax reduces the rate of cuticular transpiration.
9. Cholestrol produes sex hormones like progestrone, estrogen and testosterone.



MINERALS

Minerals are inorganic substances that are present in small 
amounts and regulate various metabolic functions of organisms.
They are present only about 2-3% of the cell but they are 
essential in different metabolism, growth and development of 
body.
Categories of minerals
Plants contain about 40 different elements. 
Some of them are necessary for normal growth and development 
of plants, which are called essential elements. They are 17 in 
number.
Rest of the elements are called as nonessential elements, which 
are not necessary for growth and development.



Essential elements may be classified into two groups based on 
their concentration required.
They are Macronutrients and Micronutrients.





Differences between macro and micro 
molecules





Specific roles and deficiency symptoms 
of essential mineral elements




