Biological molecules

· Carbohydrates contain carbon, hydrogen and oxygen.

· Monosaccharides are the basic units (monomers).

· Glucose and fructose are common monosaccharides.
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Glucose and fructose are reducing sugars, giving an orange precipitate when heated with Benedict’s reagent.

· The structural formula of (-glucose is: 

· Disaccharides and polysaccharides (and all biological polymers) are formed by condensation reactions, producing water molecules.

· The linking bond between two monosaccharides is a glycosidic link.

· Maltose is formed from two glucose molecules.

· Sucrose is a non-reducing sugar. It must be hydrolysed with warm hydrochloric acid before it gives a positive reducing sugar test.

· Sucrose is formed from a glucose and a fructose.

· Starch is a polysaccharide formed from (-glucose molecules. It can be branched. The molecule is coiled forming a compact molecule. It is used for storage.

· Starch is tested with iodine solution, giving a blue-black colour change.

· Glycogen is a polysaccharide formed in animal cells. It is very branched.

· Cellulose is a polysaccharide formed from (-glucose molecules. It has straight chains that are linked by hydrogen bonds, forming very strong bundles called microfibrils.

· Disaccharides and polysaccharides can be hydrolysed by the addition of water to form monosaccharides.

· All proteins contain carbon, hydrogen, oxygen and nitrogen. Some also contain sulphur.
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Amino acids are the monomers.

· The structural formula of an amino acid is: 

· There are 20 amino acids, each with a different R group.

· Many amino acids are joined by condensation reactions to form polypeptides. The link is called a peptide link.

· The primary structure of proteins is the order of amino acids.

· Polypeptide chains can be coiled or pleated; this is their secondary structure.

· The polypeptide chains can be folded into a complex 3D shape. This is their tertiary structure.

· Fibrous proteins are structural proteins; they have a simple tertiary structure.

· Globular proteins are more likely to have a tertiary structure; they are enzymes, antibodies and hormones.

· The tertiary structure is held together by weak Hydrogen bonds. Heating can disrupt them. This is denaturation.

· Proteins are indicated by mixing with alkaline copper sulphate (biuret reagent), producing a lilac colour change.

· Lipids (fats and oils) contain carbon, hydrogen and oxygen.

· [image: image3.png]


[image: image4.png]R—coon



Lipids are composed of glycerol and fatty acids.

· The structural formulae of glycerol and fatty acids are: 

· The R group may be saturated or unsaturated.

· Saturated fatty acids have single bonds between the C atoms, unsaturated fatty acids have double bonds.

· A triglyceride is formed by condensation reactions between glycerol and 3 fatty acids; they are generally used for storage and insulation.

· The links are called ester links.

· A phospholipid forms between glycerol, 2 fatty acids and a phosphate. They are used in membranes.

· The test for fats is to dissolve a sample in alcohol and then add water. Fats produce a milky suspension.

