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Food science   
 
 
 
 
 

Gelatinisation 
When starch is mixed with water and 
heated, the starch granules swell 
and eventually rupture, absorbing 
liquid, which thickens the mixture. On 
cooling, if enough starch is used, a 
gel forms. 

Functions of ingredients 
Ingredients provide a variety of 
functions in recipes. 
 
 

Tasks 
1. Choose a recipe that you enjoy or have made recently and 

explain in detail the functions of the ingredients. 
2. Explain the function of raising agents, giving examples of 

recipes. 
 

Proteins perform different 
functions in food products.  
They:   
• aerate foods, e.g. whisking egg 

whites; 
• thicken sauces, e.g. egg custard; 
• bind ingredients together, e.g. 

fishcakes; 
• form structures, e.g. gluten 

formation in bread; 
• gel, e.g. lime jelly.  

Maillard reaction 
Foods which are baked, grilled or 
roasted undergo colour, odour and 
flavour changes. This is primarily due 
to a group of reactions involving 
amino acids (from protein) and 
reducing sugars. 

Carbohydrates perform different 
functions in food.  
They can:   
• help to cause the colour change 

of bread, toast and bakery 
products (dextrinisation); 

• contribute to the chewiness, 
colour and sweet flavour of 
caramel;   

• thicken products such as sauces 
and custards (gelatinisation). 

 

Aeration 
Products such as creamed cakes 
need air incorporated into the 
mixture in order to give a well-risen 
texture. This is achieved by 
creaming a fat, such as butter or 
baking spread, with sugar. 
Small bubbles of air are 
incorporated and form a stable 
foam. 

Caramelisation 
When sucrose (table sugar) is 
heated above its melting point it 
undergoes physical and chemical 
changes to produce caramel. 

Dextrinisation  
When foods containing starch are 
heated they can also produce brown 
compounds due to dextrinisation. 
Dextrinisation occurs when the heat 
breaks the large starch 
polysaccharides into smaller 
molecules known as dextrins which 
produce a brown colour. 

Denaturation  
Denaturation is the change in 
structure of protein molecules.  The 
process results in the unfolding of the 
protein’s structure.  Factors which 
contribute to denaturation are heat, 
salts, pH and mechanical action.   

Gluten formation 
Two proteins, gliadin and glutenin, 
found in wheat flour, form gluten 
when mixed with water.  Gluten is 
strong, elastic and forms a 3D 
network in dough. In the production 
of bread, kneading helps untangle 
the gluten strands and align them.  
Gluten helps give structure to the 
bread and keeps in the gases that 
expand during cooking.  
 
Gelation 
Gelatine is a protein which is 
extracted from collagen, present in 
animal connective tissue. When it is 
mixed with warm water, the gelatine 
protein molecules start to unwind.   
On cooling, a stable, solid network is 
formed, trapping the liquid. 

Fats performs different 
functions in food.  
They help to:  
• add ‘shortness’ or ‘flakiness’ to 

foods, e.g. shortbread, pastry; 
• provide a range of textures 

and cooking mediums; 
• glaze foods, e.g. butter on 

carrots; 
• aerate mixtures, e.g. a 

creamed cake mix; 
• add a range of flavours. 
 
 Plasticity 
Fats do not melt at fixed 
temperatures, but over a range. 
This property is called plasticity. 
 
 

There are three ways that heat is transferred to food.  
 

 
 
 

Methods of cooking food 
The methods of cooking are divided 
up into groups. These are based on 
the cooking medium used.  
They are: 
• moist/liquid methods, e.g. boiling; 
• dry methods, e.g. grilling; 
• fat-based, e.g. frying. 
 
Selecting the most appropriate way 
of preparing and cooking certain 
foods is important to maintain or 
enhance their nutritional value.  
• Vitamins can be lost due to 

oxidation during preparation or 
leaching into the cooking liquid.  

• Fat-based methods of cooking 
increase the energy (calories) of 
the food.  

• The use of different cooking 
methods affects the sensory 
qualities of the food. 

 
 

Colloidal systems 
Colloidal systems give structure, texture and mouthfeel to many 
different products. 
System Disperse 

phase 
Continuous 
phase 

Food 

Sol Solid Liquid Unset jelly 
Gel Liquid Solid Jelly 
Emulsion Liquid Liquid Mayonnaise 
Solid emulsion Liquid Solid Butter 
Foam Gas Liquid Whipped cream 
Solid foam Gas Solid Meringue 

 

Functional ingredients 
These are ingredients that 
are specifically included in 
food for additional health 
benefits. They include: 
• probiotics – ‘good’ 

bacteria that may have 
a positive impact on 
human health; 

• prebiotics – food 
ingredients that 
promote the growth of 
beneficial 
microorganisms in the 
gut; 

• sterols/stanols – 
compounds that can 
lower cholesterol; 

• healthy fats (e.g. 
omega-3); 

• added vitamins and 
minerals (more than in 
the original food). 

 

Key terms 
Conduction: The 
exchange of heat by direct 
contact with foods on a 
surface. 
Convection: Currents of 
hot air or hot liquid transfer 
the heat energy to the 
food. 
Functional ingredients: 
Included in food for 
additional health benefits. 
Heat transfer: 
Transference of heat 
energy between objects.  
Radiation: Energy in the 
form of rays. 
 
Tenderisation 
• Mechanical tenderisation 

– a meat cleaver or meat 
hammer may be used to 
beat the meat. Cutting 
into small cubes or 
mincing can also help. 

• Chemical tenderisation 
(marinating) –the 
addition of any liquid to 
flavour or soften meat 
before cooking.  

 

To find out more go to: https://bit.ly/2SPqWEG  

Coagulation 
Coagulation follows denaturation. 
For example, when egg white is 
cooked it changes colour and 
becomes firmer (sets). The heat 
causes egg proteins to unfold from 
their coiled state and form a solid, 
stable network.   
 
 
 

Carbohydrate, protein and fat 
Carbohydrate, protein and fat all 
have a range of properties that 
make them useful in a variety of 
food products. 
 

• Conduction – the exchange of heat 
by direct contact with foods on a 
surface. 

• Radiation – energy in the form of 
rays. 

• Convection – currents of hot air or 
hot liquid transfer the heat energy to 
the food. 

 

 

Why is food prepared and 
cooked? 
Food is prepared and cooked to: 
• make the food more palatable – 

improves flavour, texture and 
appearance; 

• reduce the bulk of the food; 
• provide variety and interest to 

meals. 
 

Raising agents 
Raising agents include 
anything that causes rising 
within foods, and are 
usually used in baked 
goods. Raising agents can 
be: 
• biological, e.g. yeast; 
• chemical, e.g. baking 

powder; 
• mechanical, e.g. adding 

air through beating or 
folding. 

 

https://www.foodafactoflife.org.uk/whole-school/whole-school-approach/guidelines-for-school-education-resources-about-food/
https://bit.ly/2SPqWEG
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Macronutrients, fibre and water 
 
 
 
 
 

Tasks 
1. Create an infographic on macronutrients. Focus on the definition of each nutrient, daily 

recommendations and source.  
2. Keep a food diary for four days and calculate the macronutrients provided per day. 

http://explorefood.foodafactoflife.org.uk  
 

Fibre 
• Dietary fibre is a type of carbohydrate 

found in plant foods. 
• Food examples include wholegrain 

cereals and cereal products; oats; 
beans; lentils; fruit; vegetables; nuts; 
and, seeds.  

 
Dietary fibre helps to:  
• reduce the risk of heart disease, 

diabetes and some cancers;  
• help weight control;  
• bulk up stools;  
• prevent constipation;  
• improve gut health.  
 

Alcohol 
Alcohol is not considered a nutrient, 
but is a source of energy in the diet. 
 
The government recommends no 
more than 14 units of alcohol per 
week for both men and women. 

Key terms 
Dietary reference values: Estimated dietary 
requirements for particular groups of the 
population. 
Essential amino acids: 8 of the different 
amino acids found in proteins from plants and 
animals that have to be provided by the diet. 
Macronutrients: Nutrients needed to provide 
energy and as the building blocks for growth 
and maintenance of the body. 
Protein complementation: Combining 
different protein types at the same meal to 
ensure all EAAs are ingested. 
Reference Intakes: Guidelines for the 
maximum amount of nutrients consumed. 
 Energy from food 

• Energy intake is measured in 
joules (J) or kilojoules (kJ), but 
many people are more familiar 
with Calories (kcal). 

• Different macronutrients, and 
alcohol, provide different  
amounts of energy. 
 
 
 
 
 
 
 

 

Hydration 
• Aim to drink 6-8 glasses of fluid every 

day.  
• Water, lower fat milk and sugar-free 

drinks including tea and coffee all count.  
• Fruit juice and smoothies also count but 

should be limited to no more than a 
combined total of 150ml per day. 

 
20% of water is provided by food such as 
soups, yogurts, fruit and vegetables.  
 
The other 80% is provided by drinks such as 
water, milk and juice. 
 
Drinking too much water can lead to ‘water 
intoxication’ with potentially life threatening 
hyponatraemia. 
 
This is caused when the concentration of 
sodium in the blood gets too low. 
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 Energy per gram 
Carbohydrate 16kJ (3.75 kcals) 
Protein 17kJ (4 kcals) 
Alcohol 29kJ (7kcals) 
Fat 37kJ (9 kcals) 

 

For more information, go to: https://bit.ly/36KUnji  

Dietary reference values (DRVs) are 
a series of estimates of the energy and 
nutritional requirements of different 
groups of healthy people in the UK 
population. They are not 
recommendations or goals for 
individuals. 
 
Reference Intakes are guidelines for 
the maximum amount of energy 
(calories), fat, saturated fat, sugars and 
salt consumed in a day (based on a 
healthy adult female). 
 

Carbohydrate  
All types of carbohydrate are compounds of 
carbon, hydrogen and oxygen. They can be 
divided into three main groups according to 
the size of the molecule. 
 
These three types are: 
• monosaccharides (e.g. glucose); 
• disaccharides (e.g. lactose); 
• polysaccharide (e.g. sucrose). 

 
The two types main of carbohydrate that 
provide dietary energy are starch and 
sugars. Dietary fibre is also a type of 
carbohydrate. 
 
Starchy carbohydrate is an important 
source of energy. 
 
Starchy foods - we should be choosing 
wholegrain versions of starchy foods where 
possible. 
 
Recommendations 
• Total carbohydrate - around 50% of 

daily food energy. 
• Free sugars include all sugars added to 

foods plus sugars naturally present in 
honey, syrups and unsweetened fruit 
juice (<5% daily food energy). 

• Fibre is a term used for plant-based 
carbohydrates that are not digested in 
the small intestine (30g/day for adults). 

 

Protein  
• Made up of building blocks called 

amino acids.  
• There are 20 amino acids found in 

protein.  
• Eight amino acids have to be 

provided by the diet (called 
essential amino acids). 
 

The essential amino acids (EAAs) are 
isoleucine, leucine, lysine, methionine, 
phenylalanine, threonine, tryptophan 
and valine.  
In young children, additional amino 
acids, e.g. histidine and tyrosine, are 
sometimes considered to be essential 
(or ‘conditionally essential’) because 
they may be unable to make enough to 
meet their needs. 
 
Recommendations 
• 0.75g/kg bodyweight/day in adults. 
 
Sources: 
Animal sources: meat; poultry; fish; 
eggs; milk; dairy food. 
 
Plant sources: soya; nuts; seeds; 
pulses, e.g. beans, lentils; mycoprotein. 
 

     
      

     
    

        
   

 

Fat 
Sources of fat include: 
• saturated fat; 
• monounsaturated fat; 
• polyunsaturated fat. 
 
Fats can be saturated, when they have 
no double bonds, monounsaturated, 
when they have one double bond, or 
polyunsaturated, when they have more 
than one double bond. 
 
Recommendations 
• <35% energy, Saturated fat <11% 

energy. 
A high saturated fat intake is linked 
with high blood cholesterol levels. 
 
Sources: 
Saturated fat: fatty cuts of meat; skin 
of poultry; butter; hard cheese; 
biscuits, cakes and pastries; chocolate. 
Monounsaturated fat: edible oils 
especially olive oil; avocados; nuts.  
Polyunsaturated fatty acids: edible 
oils especially sunflower oil; seeds;  
margarine; spreadable fats made from 
vegetable oils and oily fish. 

Macronutrients 
Macronutrients provide energy. The 
macronutrients are: 
• carbohydrate; 
• protein; 
• fat. 
Macronutrients are measured in 
grams (g). 
 

Protein complementation 
Different food contains different 
amounts and combinations of amino 
acids.  
 
Vegans and vegetarians can get all the 
amino acids they need by combining 
different protein types at the same 
meal. This is known as protein 
complementation.  
 
Examples are: 
• rice and peas; 
• beans on toast; 
• hummus and pitta bread; 
• bean chilli served with rice. 
 

https://www.foodafactoflife.org.uk/whole-school/whole-school-approach/guidelines-for-school-education-resources-about-food/
http://explorefood.foodafactoflife.org.uk/
https://bit.ly/36KUnji
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Micronutrients 
 
 
 
 
 
 

Tasks 
1. Create an infographic on micronutrients. 

Focus on the definition of each 
micronutrient, daily recommendations 
and source.  

2. Keep a food diary for four days and 
calculate the micronutrients provided per 
day. 
http://explorefood.foodafactoflife.org.uk  

 

Minerals 
Minerals are inorganic substances 
required by the body in small 
amounts for a variety of different 
functions. 
 
The body requires different amounts 
for each mineral. 
 
Some minerals are required in larger 
amounts, while others are needed in 
very small amounts and are called 
‘trace elements’. 
 

Micronutrient recommendations 
People have different requirements 
for each micronutrient, according to 
their: 
• age;  
• gender; 
• physiological state (e.g. 

pregnancy). 
 

 

Key terms 
Micronutrients: Nutrients needed in the diet 
in very small amounts. 
Lower Reference Nutrient Intake (LRNI): Is 
the amount of a nutrient that is enough for 
only the small number of people who have 
low requirements (2.5%). The majority of 
people need more. 
Reference Nutrient Intake (RNI): The 
amount of a nutrient that is enough to ensure 
that the needs of nearly all the group (97.5%) 
are being met. The RNI is used for 
recommendations on protein, vitamins and 
minerals. 

Vitamins 
Vitamins are nutrients required by 
the body in small amounts, for a 
variety of essential processes. 
 
Most vitamins cannot be made by 
the body, so need to be provided in 
the diet. 
 
Vitamins are grouped into: 
• fat-soluble vitamins (vitamins A, 

D, E and K);  
• water-soluble vitamins (B 

vitamins and vitamin C). 

Micronutrient recommendations 
 
The recommendations for vitamins 
and minerals are based on the 
Reference Nutrient Intake (RNI). 
 
 
 
 
 
 
 
 
 
When looking at low intakes of 
micronutrients, the Lower Reference 
Nutrient Intake (LRNI) is used.  
 

 
 
For more information, go to: 
https://bit.ly/36KUnji  

Vitamins 
Nutrient Function Sources 
Vitamin A Helps the immune system to work 

as it should and with vision. 
Liver, cheese, eggs, dark green 
leafy vegetables and orange-
coloured fruits and vegetables. 

B vitamins Thiamin, riboflavin, niacin, folate, 
and vitamin B12 have a range of 
functions within the body. 

Different for each B Vitamin. 

Vitamin C Helps to protect cells from 
damage and with the formation of 
collagen. 

Fruit (especially citrus fruits), 
green vegetables, peppers and 
tomatoes. 

Vitamin D Helps the body to absorb calcium 
& helps to keep bones strong. 

Oily fish, eggs, fortified breakfast 
cereals and fat spreads. 

Vitamin E Helps to protect the cells in our 
bodies against damage. 

Vegetable and seed oils, nuts and 
seeds, avocados and olives. 

Vitamin K Needed for the normal clotting of 
blood and is required for normal 
bone structure. 

Green vegetables and some oils 
(rapeseed, olive and soya oil). 

 

Minerals 
Nutrient Function Sources 
Calcium Helps to build and maintain strong 

bones and teeth. 
Dairy, calcium-fortified dairy-
alternatives, canned fish (where 
soft bones are eaten) and bread. 

Iron Helps to make red blood cells, 
which carry oxygen around the 
body. 

Offal, red meat, beans, pulses, 
nuts and seeds, fish, quinoa, 
wholemeal bread and dried fruit. 

Phosphorus Helps to build strong bones and 
teeth and helps to release energy 
from food. 

Red meat, poultry, fish, milk, 
cheese, yogurt, eggs, bread and 
wholegrains. 

Sodium Helps regulate the water content 
in the body. 

Very small amounts found in 
foods. Often added as salt. 

Fluoride Helps with the formation of strong 
teeth and reduce the risk of tooth 
decay. 

Tap water, tea (and toothpaste). 

Potassium Helps regulate the water content 
in the body and maintain a normal 
blood pressure. 

Some fruit and vegetables, dried 
fruit, poultry, red meat, fish, milk 
and wholegrain breakfast cereals. 

Iodine Helps to make thyroid hormones. 
It also helps the brain to function 
normally. 

Milk, yogurt, cheese, fish, shellfish 
and eggs. 

 

Micronutrients are needed in the 
body in tiny amounts. They do not 
provide energy, but are required for 
a number of important processes in 
the body.  
 
There are two main groups of 
micronutrients: 
• vitamins; 
• minerals and trace elements. 
 
Micronutrients are measured in 
milligrams (mg) and micrograms (μg) 
with 1mg = 0.001g and 1μg = 
0.001mg. 

Vitamin D 
Vitamin D is a pro-hormone in the body. It 
can be obtained in two forms: 
• ergocalciferol (vitamin D2); 
• cholecalciferol (vitamin D3). 
 
Vitamin D3 is also formed by the action of 
sunlight. Different to most vitamins, the main 
source of vitamin D is synthesis in the skin 
following exposure to sunlight. The 
wavelength of UVB during the winter months 
in the UK does not support vitamin D 
synthesis. 

 

 

https://www.foodafactoflife.org.uk/whole-school/whole-school-approach/guidelines-for-school-education-resources-about-food/
http://explorefood.foodafactoflife.org.uk/
https://bit.ly/36KUnji
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