Organic Compounds  3
Chemistry of Food
Correct the mistakes
A balanced food should consist of carbohydrates, fats, proteins, vitamins, minerals and fibre in the correct proportions.
Carbohydrates 
Carbohydrates give us energy.  Carbohydrates are classified according to their size.

	size of carbohydrate 
	formula
	examples

	monosaccharine
	C6H12O6
	sucrose, fructose

	disaccharate
	C12H22O11
	glucose, maltose

	polysaccharite
	(C6H10O5)n
	starch, glycogen, cellulose


Glucose and fructose are isotopes.  They have the same general formula but a different structure.  Similarly sucrose and maltose are isomers.

Starch, glycogen and cellulose are not isomers because the large number represented by n varies. For example
	polysaccharide
	approximate value of n

	straight chain starch (amylose)
	500 - 20 000

	branched chain starch (amylopectin)
	1 million

	glycogen
	60 000

	cellulose
	10 000


Small carbohydrates are sometimes called sugars.  Benedict's is the test for a plant sugar.  Reducing sugars react with the green Cu2+ ions in the Benedict's and produce red/orange Cu+ ions.  Molecules which can reduce Benedict's are themselves reduced.  Glucose can reduce Benedict's because it can have the CHO group in its structure.
Fats and Oils  
Fats and oils give us energy.  They are a concentrated source of energy.

Fats are solid at high temperature while oils are gases.  

Fats tend to be unsaturated while oils tend to be unsaturated. The carbon to carbon single bonds in oil molecules tend to stop the molecules packing closely together

Fats and oils are esters.  When digested in the body they are condensed into long chain carboxylic acids sometimes called fatty acids and the alcohol glycerol.

Proteins
Proteins are needed for growth and repair.  

When digested in the body, proteins are hydrolysed into amines.  The amines can be transported about the body and can react in different proportions and in a different order to form new carbohydrates.

Amino acids have an amino group (NH2) as well as a carboxylic acid group (HCl).  This allows the amino acids to react by condensation to form long chain fats.  The peptide link consists of  CO from one amino acid joined with NH from the next.
Protein molecules can curl up to form globular proteins which can be transported about the body.  Fibrous proteins have their molecular chains interwoven so tend to be found in the structures of the body such as skin and tendons.
Enzymes are proteins.  Enzymes work by the lock and key principle where the enzyme fits the substrate.  When heated the cross links causing the protein to curl can be broken so the enzyme changes colour and no longer fits the substrate.  We say the enzyme has been killed.
