
Module 1- Aspects of Biochemistry
1.1. Structure & Properties of Water

· Good Solvent (ionization): Because water is charged, polar (hydrophilic) substances can dissolve in it. The substances dissociate and can move around freely in solution, making them more chemically reactive. When salts dissolve in water they form separate positive and negative ions e.g. NaCl to Na + and CL
Biological Advantage: Water’s solvent properties make it a good medium for transport of substances around the body. Examples:  
a) Ionic substances like salts e.g. NaCl
b) Non-ionic substances like sugars contain polar groups (-OH)
c) Some proteins e.g. antibodies, fibrinogen, enzymes

· High Specific Heat Capacity- [4.2Jg-1°C]. Amount of heat required to raise the temperature of 1kg of water by 1°C. Water doesn’t change temperature easily because the heat energy is primarily needed to break hydrogen bonds which limit the movement of the molecules. 
Biological Advantage: Temperature changes in organisms can be minimized- kept relatively constant (homoeostasis is achieved). Reduce disruption of chemical reactions or molecules due to extreme temperatures. 
· High latent heat of evaporation(vaporization): Water needs a lot of heat energy to change state from liquid to gas, overcoming the attractive forces between molecules so they can escape as a vapor. Thus water has a high boiling point 100 °C.
Biological Advantage: Reduces the amount of water loss as gas in organisms. E.g. transpiration in plants

· High Heat of Fusion: A large amount of heat required to melt ice into liquid water/ to freeze water into ice. Biological Advantage- Prevents the freezing of water within cells of organisms who live in cold environments. 

· Density: The solid state (ice) is less dense than the liquid state, so ice floats on water.
Biological Advantage-  i) Organisms living in water can survive even during temperate and arctic conditions.  ii) Circulation of water can be maintained. 

· High Cohesion & Surface Tension- Water molecules stick together due to hydrogen bonding. Gives rise to high surface tension. Higher than in any other molecule. 
 Biological Advantage- i) Enables water to be transported in xylem vessels in plants. ii) Many organisms rely on surface tension to settle on water and skate over its surface.
