Option B:
Food science

	Topic
	Candidates should be able to:

	B.1
Food and diet 
	

	Balanced diet
	recall the sources and roles of nutrients required in a balanced diet, including carbohydrates, fats, proteins, vitamins, mineral ions, dietary fibre and water;

understand the nutritional requirements with reference to energy, total fat, polyunsaturated and saturated fat, dietary fibre, sodium and sugars;

understand variations in energy requirements in relation to basal metabolic rate, lean body mass, thermogenesis and different physical activities including exercise.

	Unbalanced diet
	

	Under-nutrition
	recall the effects of lack of protein, iron, calcium and vitamin C (ascorbic acid); describe the effects of lack of vitamin A (retinol); explain the molecular basis of scurvy in terms of the hydroxylation of collagen; understand that the absorption of ions is influenced by: the source of the iron (haem or non-haem), the presence of inhibitors or enhances of absorption, the amount of iron already stored in the body;

describe and understand protein-calorie malnutrition, anorexia nervosa and bulimia.

	Over-nutrition
	understand the causes and effects of overweight and obesity; calculate body mass index (BMI); 

understand the possible relationships between diet and the incidence of coronary heart disease (saturated and unsaturated fats, fibre, sodium), diseases of the colon (fibre) and mature onset diabetes mellitus;

understand the relationship between restricted energy intake, physical activity and weight loss; understand the dangers of very low calorie and restricted diets.

Practical work to include determination of the calorific values of simple foods using a calorimeter; estimation of subcutaneous fat by skinfold measurements.


	B.2
Food additives
	understand the reasons for the use of additives, illustrated by reference to named examples where indicated.

	Sweeteners
	understand the use of natural and artificial sweeteners in food processing, illustrated by sucrose and aspartame;

compare the relative sweetness of different naturally occurring sugars (sucrose, fructose, glucose);

understand the use of the enzymes glucose isomerase and amyloglucosidase in the processing of food;

understand the nature of lactose intolerance and the use of lactose-reduced milk.

	Other additives
	understand the reasons for the use of colourings in the processing of food; distinguish between the use of natural colourings, such as beta carotene, and artificial colourings, such as sunset yellow and tartrazine; describe the problems associated with the use of artificial colourings;

understand the reasons for the use of antioxidants in the preservation of foods, as illustrated by ascorbic acid and tocopherol;

distinguish between the use of flavourings, such as vanilla, and flavour enhancers, such as salt and monosodium glutamate;

understand the reasons for the use of preservatives, such as sulphites; understand the possible problems 
associated with their use.

Practical work to include investigations of the perception of sweetness in drinks or foods.

	B.3
Food storage
	

	Postharvest changes
	understand that metabolic processes continue after harvesting; describe and understand ripening and the development of sweetness in apples, and colour development and softening of tissues in tomatoes;

explain the effects of continued respiration and loss of water in fruit and vegetables.

Practical work to include quantitative estimation of sugars and ascorbic acid at various stages of storage.

	Short- and long-term storage
	understand the principles of storage in relation to maintaining quality of food and avoiding spoilage by microorganisms; understand the factors which affect the growth and multiplication of microorganisms in food;

understand the effects of modified atmosphere storage on respiration and delay in ripening;

understand the differences between short- and long-term storage as illustrated by the pasteurisation and sterilisation of milk.


	Packaging
	explain the reasons for choice of packaging materials; understand the use of plastic films, shrink packs, vacuum packs; understand the modification of the atmosphere within the pack.

Practical work to include investigations of weight loss in packaged foods; resazurin test, methylene blue test and turbidity test in relation to milk of different ages and the effectiveness of pasteurisation and sterilisation.

	B.4
Biotechnology and food production
	

	Fermentations
	understand that microorganisms (bacteria and fungi) can be used to modify foods, as illustrated by the conversion of raw cabbage to sauerkraut, milk to yoghurt and soya beans to tofu and soy sauce; explain the changes in pH in relation to storage;

explain the role of yeast in breadmaking; understand the effect of ascorbic acid on the rising of dough; describe and understand the role of yeast in winemaking.

Practical work to include quantitative investigations of the changes in foods during the process of fermentation.


