
          

 

- Cell membrane equipped with receptor proteins that receive messenger 
molecules from other cells (hormones, neurotransmitters) 

4. Compartmentalisation within the cell 
- Eukaryotic cells have numerous intercellular membrane systems that form 

compartments for specific metabolic pathways to take place 
- Prevents intermediates of one pathway from interfering with those of another 

pathway 
- Maintains high conc of reactants at specific sites 

5. Attachment of membrane-bound enzymes 
- Sequence of chemical reactions can be more efficient when enzymes involved 

are organised & localised in a sequential manner on the cell membrane 
 
Hypertonic: surrounding solution has lower w.p. (water moves OUT of cell) 
Hypotonic: surrounding solution has higher w.p. (water moves INTO cell) 
Isotonic: w.p. In and out of cell is the same  

 
 

  

          

    

     



          

 

Biological Molecules: Nutrients 
 
Elements in living things 

● Carbon, hydrogen, oxygen, nitrogen: 4 most common elements found in living 
organisms 

● C, H, O found in all key organic molecules - proteins, carbohydrates, nucleic acids, lipids 
● proteins & nucleic acids also contain N 
● Any compound that does not contain carbon = inorganic 
● Organic compounds = complex compounds of carbon found in living things 
● Living things contain a variety of inorganic substances that are vital to the structure & 

functioning of different organisms 
● Carbon skeletons: chains of carbon atoms that make organic compounds 

 
Water 

 
➔ A polar molecule, positive charge from H atoms, negative 

charge from O atom  
➔ Hydrogen bonds are formed between negative charge of 

one water mol and the positive charge of another water 
mol 

➔ Hydrogen bonds between water molecules hold them 
together in a network - resulting in cohesion. Cohesive 
forces give water many of its biologically important 
properties 

➔ Water is a universal solvent  
 

 

property reason consequence 

cohesion Hydrogen bonds hold water molecules 
together 

Water can travel in continuous columns e.g. in 
stems of plants, and act as a transport medium 

solvent The polar molecules of water can 
interact with other polar molecules 
(its polarity makes it an excellent 
solvent for other polar molecules; 
positive/negative charges are attracted 
to the charges of water molecules) 

Ions dissolve easily. Large molecules with polar 
side groups, such as carbohydrates and proteins, 
can also dissolve. Hence water acts as an 
excellent transport medium and as a medium for 
metabolic reactions 

          

    

     



          

 

 
Building blocks of organic molecules 

● Small simple subunits called monomers 
● Monomers are built into complex polymers 

   
Carbohydrates 

● Chemical formula:  C6H12O6, contain only C H O , ratio of H:O = 2:1 
● Source of energy for plants & animals, also have structural function in plants (cellulose 

cell wall) 
 

 
Condensation  

● 2 molecules joined to form a larger molecule, held tgt by strong covalent bonds 

thermal High heat capacity →  Large amounts 
of energy are needed to break 
hydrogen bonds and change its 
temperature 

The temperature of organisms tends to change 
slowly. Fluids like blood can transport head 
around their bodies 

Water has a high b.p. as compared to 
other solvents bc hydrogen bonds 
need large amts of energy to break 
them 

Water is a liquid at most temps at which life 
exists, so it is a useful medium for metabolic 
reactions 

Water evaporates as hydrogen bonds 
are broken and heat from water is 
used 

Sweating and transpiration enable animals and 
plants to lose heat, water acts as a coolant 

Form of carbohydrate examples Example of use in plants Example of use in animals 

Monosaccharide 
(contain 1 subunit) 

Glucose, galactose, 
fructose 

Fructose makes fruits 
sweet, attracting animals & 
enabling seed dispersal 

Glucose is the source of 
energy for cell respiration, 
obtained from digestion of 
carbs 

Disaccharide (contain 
2 subunits) 

Maltose, lactose, 
sucrose 

Glucose made by plants 
converted to sucrose & 
transported from leaves to 
the rest of the plant as an 
energy source 

Lactose is found in milk, 
provides energy for young 
animals 

Polysaccharide (long 
chains of mono) 

Starch, glycogen, 
cellulose 

Cellulose is a structural 
component of cell walls 
Starch is a food store 

Glycogen - storage 
carbohydrate of animals, 
found in liver & muscles 

          

    

     



          

 

● Reaction requires an enzyme to catalyse the process & produces 1 mol of water 
 
 
Condensation reaction between carbohydrates 

 
diagram shows condensation reaction between 2 glucose molecules (monomers/monosaccharides), the 2 mols lose 1 O & 2 H 
forming 1 mol of water which is released, a glycosidic bond is formed between the 2 molecules 

● A glycosidic bond is formed between 2 adjacent monomers 
● The condensation of 2 monosaccharides produces a disaccharide  
● Glycogen (found in liver & muscles), is a poly, formed from long chains of 

glucose molecules 
 

 
Condensation reaction between amino acids  

 
 

● 2 amino acids undergo condensation to form a 
dipeptide 

● When more than 2 amino acids are joined in this way, 
a polypeptide is formed, polypeptide chains form 
protein molecules 

● Peptide bond is formed between 2 AA 
 

 
 
 
 
 

Glucose + glucose → maltose + water 
Glucose + fructose → sucrose + water 

Glucose + galactose → lactose + water 

Amino acid + amino acid → dipeptide + water 

          

    

     



          

 

 
 
 
Condensation reaction between fatty acids & 
glycerol 

 
 

● Glycerol links to fatty acids to form 
triglyceride lipid molecules 

● An ester bond is formed between the 
glycerol and a fatty acid molecule 

 
 
 

 
Hydrolysis  

● Reverse of condensation, involve breaking down polysaccharides, polypeptides, 
triglycerides into smaller units (monomers) 

● In hydrolysis reactions, molecules are heated with acids, water, or enzymes 
● Hydrolysis of starch (poly) uses water, produces many molecules of glucose 
● Hydrolysis of protein (chains of polypeptides) uses water, produces many AA 
● Hydrolysis of triglyceride uses water, produces fatty acids & glycerol molecules 

 
➔ Sucrose is not a reducing sugar, hydrolyse it to split it into glucose (monosaccharide), 

then conduct Benedict’s test for reducing sugars 
 
Fats 

● Organic compounds made up of  C H O , but contain less Oxygen in proportion to 
Hydrogen 

● Hydrolysis of 1 fat mol = 1 mol of glycerol & 3 fatty acid molecules 
 
Protein 

● Complex organic substances made up of C H O N , sulphur and phosphorus are also 
present 

● Basic units: Amino acids 
 
Fats contain 2 times the amount of energy per gram as compared to carbs & protein → 
fats/triglycerides are more efficient energy reserves 

Glycerol + 3 fatty acids → triglyceride lipid + water  

          

    

     


