
PROPERTIES OF WATER AND ITS IMPORTANCE IN A CELL
• Polarity of water
• Cohesive force and adhesive force of water
• Specific heat capacity of water

POLARITY OF WATER
• Water is an inorganic compound consisting of the 

hydrogen (H) and oxygen (O) elements.
• Water molecules are polar molecules because shared 

electrons between oxygen and hydrogen will be 
attracted towards oxygen which is more 
electronegative (δ–).

• This polarity produces hydrogen bonds and allows 
water to act as a universal solvent 

• The universal solvent properties of water allow 
solutes such as glucose and electrolytes to be 
transported through the plasma membranes into 
cells for biochemical reactions.

COHESIVE FORCE AND ADHESIVE FORCE OF WATER
• Water molecules are attached to each other through 

a cohesive force.
• At the same time, water molecules are also attached 

to other surfaces through adhesive force.
• Both forces produce the capillary action which allows 

water to enter and move along narrow spaces, such 
as in the xylem tube.

SPECIFIC HEAT CAPACITY OF WATER
• Water has a high specific heat capacity of 4.2 kJ kg-1 

°C-1.
• This means that 4.2 kJ of heat energy is required to 

raise the temperature of one kilogram of water by 1°C.
• Water absorbs a lot of heat energy with a small rise 

in temperature. This characteristic is very important 
to maintain the body temperature of organisms
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4.3 protein4.3 protein
 Protein is a complex compound composed of carbon, hydrogen, oxygen and 

nitrogen elements. 
 Most proteins also contain sulphur and phosphorus. Foods rich in proteins 

include fish, meat, milk, beans and eggs. All proteins are composed of one 
or more polymers known as polypeptides.

 Each polypeptide is made up of monomers or small units known as amino 
acids. 

 A polypeptide can consist of fifty to thousands of amino acid molecules. 
 acids are linked together through the condensation process.
 Dipeptides are composed of two amino acid molecules which are linked 

together by a peptide bond through the condensation process.
 In this process, one water molecule is removed.
 Further condensation can link more amino acids to form a polypeptide 

chain.
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 Proteins are used to build new cells, repair damaged tissues and for the 
synthesis of enzymes, hormones, antibodies and haemoglobin 

 Proteins also form building blocks such as keratin in the skin, collagen in 
bones and myosin in muscle tissues

 The breakdown of proteins or polypeptides by digestive enzymes gives us 
the energy to carry out our daily activities

 PPolypeptides can disintegrate into amino acids. 
 This amino acid is then used again to build the protein molecules needed by 

the body

 Each dipeptide can be broken down into an amino acid through hydrolysis. 
There are about 20 types of amino acids present naturally.

 Various types of polypeptide molecules can be formed from the 20 types 
of amino acids. 

 This is because each type of protein differs in terms of the amino acid 
sequence in its polypeptide chain.
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Ribonucleic acid (RNA)

•

•

•

•

Importance of nucleic acids in a cell

•

•

•

•

–



Formation of chromosomes from DNA and proteins
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