
 

 

CHEMISTRY OF LIFE      30 JANUARY 2013 

Lesson Description 

In this lesson, we will: 

 Investigate the structure and function of molecules that are essential for life. 

Key Concepts 

Terminology 

 A molecule is any chemical structure made up of atoms. 

 A compound is a chemical substance made up of two or more elements. 

Classification of Compounds 

Inorganic Compounds 
These are compounds made by a natural geophysical process in the environment. They form 
in living organisms as part of metabolism. 
Examples: Water, Carbon dioxide, oxygen; sulphur dioxide gas and sodium chloride 

 

Organic Compounds 
These are compounds made through chemical reactions in living organism. They are nutrient 
and energy sources. 
They contain Carbon, hydrogen and oxygen. 
Some may contain nitrogen, sulphur and phosphorus 
Examples of Organic compounds: 

 - Carbohydrate 
 - Proteins 

- Fats 
 - Nucleic acids 
 - Vitamins 
 

Comparison between Organic and Inorganic Substances: 
 

ORGANIC INORGANIC 

Carbon is present in their molecular formula. Carbon is not necessarily a constituent of their 
molecular formula. 

Bad conductors of electricity (e.g. sugar) Good conductors of electricity (e.g. iron). 

Low boiling and melting points. High boiling and melting points. 

Made by living organisms Formed by heat, pressure, volcanic eruptions, 
electricity, etc. 

Examples: 
Carbohydrates, proteins, fats and vitamins. 

Examples: 
Water, minerals and salts. 

 

Role of Inorganic Compounds in Living Organisms 
 

Water 
 

1. Water makes up 70% of our body. 
2. Water is the main components of our blood and body fluids. 
3. Water can dissolve a lot of other chemicals in our body and allows chemical to react. 
4. Waste substances such as urea and salts are passed from our body in water. 



 

 

5. Water helps us to regulate our body temperature. 
6. Water lost through urine and sweat MUST be replaced. 

 
The importance of water: 

1. Universal solvent 
2. Transportation medium 
3. Medium for chemical reactions 
4. Turgidity in plants 
5. Removes waste products 

 

Minerals: 
 
These are elements found naturally in the environment and are needed by the body. 
They are called essential nutrients 
 
Two Types: Macronutrients and Micronutrients 
Macronutrients: These are needed in large quantities 
Micronutrients: These are needed in small quantities 
 
Minerals 
Minerals are organic substances needed in our body in small amounts for healthy growth and 
development. 
 

Mineral Source Function Deficiency Disease 

Calcium 
Cheese, milk. Eggs. 
green vegetables 

- strong bones and teeth 
- blood clotting 
- muscle and nerve activities 

- rickets 
- osteoporosis 
- prolonged bleeding 
- muscular cramps 

Sodium 
Tables salt, cheese, 
meat 

- maintains body fluids 
- proper functioning of nerves 

- muscular cramps 

Iron 
Meat, eggs, green 
vegetables 

- needed to form haemoglobin   
in red blood cells 

- anaemia 

Iodine Seafood, iodised salt 
- needed to make hormones of 
the thyroid glands 

- goitre (swelling of the thyroid 
gland in the neck) 

Phosphorus 
Eggs, meat, milk, 
cheese, vegetables 

- strong bones and teeth 
- muscle contraction 
- stores energy 

- rickets 
- weakness 

Potassium Meat. Nuts, bananas 
- maintains body fluids 
- proper functioning of nerves 
- regulation of heartbeat 

- weak muscle 
- paralysis 

 
  



 

 

Role of Inorganic Compounds in Living Organisms 
 

Carbohydrates 

 Carbohydrates are organic compound made up of carbon, hydrogen and oxygen. 

 Carbohydrates give us the most energy. 

 The ratio of hydrogen to oxygen is 2:1. 

 Carbohydrates include sugar, starch, simple sugar and cellulose. 

 Examples of food rich in carbohydrates are rice, bread, potatoes, flour and sugar. 

 

 
 
Classification of Carbohydrates: 
 
Based on the number of Monomer (building blocks) 
Monomers for carbohydrates are Monosaccharides 
 

Types of 
Carbohydrates: 

Monosaccharides Disaccharides 

             

Polysaccharides 

glucose Maltose 
(glucose+ glucose) 

starch 

fructose Sucrose  
(glucose + fructose) 

cellulose 

 galactose Lactose  
(glucose + galactose) 

glycogen 

 
  



 

 

 

 
 

 
 

Proteins 

 Proteins are organic compound containing carbon, hydrogen, oxygen and nitrogen. 

 Sulphur and phosphorus are sometimes present. 

 A molecule of protein is made up of large number of subunits called amino acids. 

 Proteins are needed for growth and the repair of body tissues. 

 They are also needed for formation of enzymes, hormones, haemoglobin and antibodies. 

 Examples of proteins are milk, fish, eggs, chicken and bean curd. 
 
Structure: 
The monomers are amino acids that are held together by peptide bonds 

 

 



 

 

 

Lipids 

 Lipids are fats and oils 

 Made up of Carbon, oxygen and hydrogen 

 The monomers are one Glycerol and three Fatty acid molecules that are held together with 
and ester bond 

 

Saturated Lipids (Fats): 
These are from animals, are solid and have single bonds between atoms.  
Examples: Lard and butter 
 
Unsaturated Lipids (Oils): 
These are form plants, are liquid and have double bonds between some of the atoms. 
Examples of Oils (Mono-saturated and polysaturated oils) Olive oil; cod liver oil, sunflower and 
margarine. 
 
Uses of Lipids: 

1. Provide structure as phospholipids in cell membrane 
2. Absorb nutrients Vitamin A and D 
3. Stores energy- oils in plant seeds 
4. Provides insulation-fat layer under skin in many animals to prevent heat loss in winter 
5. Waterproofing: Forms a waxy cuticle on plants and in birds the have a preening gland to coat 

feather with wax  



 

 

 

 

Vitamins 
 

 Vitamins are organic compounds needed in small amounts by our body for health and 
growth. 

 Vitamins are divided into two groups which are water-soluble vitamins and fat-soluble 
vitamins. 

 Water-soluble vitamins are vitamins B and C, whereas fat-soluble vitamins are vitamins 
A, D, E and K. 

 

Vitamin Source Function Deficiency Disease 

A 
Milk, butter, egg yolk, carrot, 
tomato, green vegetables 

- night vision, 
- healthy skin 

- night blindness 
- skin defections 

B Yeast, eggs, liver 

- Releases energy from 
carbohydrates 
- Healthy nervous system 
- Healthy skin 
- Formation of red blood 
cells 

- beriberi 
- anaemia 

C Fresh fruits and vegetables 
- healing of wounds 
- resistance to disease 

- scurvy (bleeding gums) 

D Butter, fish oils, eggs - strong bones and teeth 
- rickets (soft bones and 
dental decay) 

E Cereals, green vegetables 

- May be needed for 
reproduction 
- Helps to fight against 
diseases 

- sterility 

K 
Milk, butter, egg yolk, carrot, 
tomato, green vegetables 

- clotting of blood - prolonged bleeding 

 

Fibre 
 

 Fibre is also known as roughage. 

 Fibre is made up of cellulose from plant cell walls. 

 Fibre CANNOT be digested in our body. 

 Fibre holds a lot of water so that our faeces remain soft and can pass from our body 
easily. 

 Fibre can prevent constipation. 



 

 

 

Enzymes 
 

 Enzymes are organic molecules with a specific structure made from Carbon; oxygen; 
hydrogen and nitrogen. Some of them contain sulphur 

 They are modified proteins. 
 
Properties: 

 They are specific in the actions  

 They are sensitive to change in temperature and pH 

 They are not used up in a reaction; i.e. they only participate in the reaction without being 
changed (destroyed or used) 

 
Functions of Enzymes 

1. Perform building up ( anabolic) and breaking (catabolic) reactions 
2. They control specific reactions due to their shape and chemical strucutre 
3. Act as Catalyst 

 

 
 

Nucleic Acids 
 
These are large organic molecules made of Carbon, hydrogen, oxygen, nitrogen and phosphate 
molecules 
 
There are TWO types:  

1. DNA Deoxyribonucleic acids: Found in the nucleus and codes for genetic information to make 
proteins 

2. RNA Ribonucleic acid: Found in the nucleus, ribosome and cytoplasm and helps in protein 
synthesis from amino acids. 

 

Questions 
 

Question 1 
 
The following nutritional information is printed on the container of a well-known breakfast cereal.  
Study the information before answering the questions below. 
 

Nutritional Value of 10,46 g cereal 

Energy 230 kJ 

Proteins 3,5 g 

Carbohydrates 3,1 g 

Fat 0,6 g 

Fibre (60%) soluble 3,2 g 

Calcium 0,041 mg 

Magnesium 0,026 mg 



 

 

 
a.) Name two inorganic food substances in the cereal. 
b.) Which is the most common nutrient substance found in 10,46 g of cereal? 
c.) Which of the mentioned substances provides the 230 kJ of energy? 
d.) Which is the most common mineral or nutrient found in 10,46 g of cereal? 
e.) Which nutrient needs nitrogen for its synthesis? 

 

Question 2 
 
Peeled apples turn brown when they are exposed to air.  Enzymes called phenol oxidases cause the 
browning.  The enzymes act on phenol compounds in the apple causing the apple to change from 
white to light brown and then to dark brown in colour. 
 

White     light brown    dark brown 
 
The results in the table below were obtained from an investigation into how apples turn brown. 
 

Test Tube 
Number 

Contents of Test Tubes Appearance of tube 
contents after ten 

minutes 
Phenol Apple 

Extract with 
enzyme 

Diluted acid Diluted 
alkali 

1 2 ml 2 ml - - Dark Brown 

2 2 ml 2 ml 3 ml - White 

3 2 ml 2 ml - 3 ml Light Brown 

4 - 2 ml 5 ml - White 

5 2 ml 2 ml (boiled) 3 ml - White 

 
Answer the following questions based on the information provided: 
 

a) Name the substrate in this investigation. 
b) Under what pH condition does the enzyme work best? 
c) Give an explanation for the observed results in test tube 5. 
d) Suggest ONE way in which peeled apples can be prevented from turning brown. 
e) Name ONE factor, other than pH, that had to be kept constant for the above results to be 

regarded as being valid. 
 
 

 
 


