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Learning Outcome
Students should be able to:
• Explore primary and secondary stages of food processing and production in the following contexts:

 – Growing and harvesting wheat;
 – Producing milk: and
 – Secondary processing of wheat and milk into bread and cheese;

• Explain the role of the following in food processing and production:
 – Fortification of food; and
 – Food additives;

• Describe the food supply chain.

Food processing is the term used to describe the changes made to a food in order to make it fit for 
consumption or available for retail. This includes altering the food by adding chemicals or by making 
physical changes to the food. 

Primary processing is the first process of preparing a raw food for sale or cooking e.g. milling wheat into 
flour.

Secondary processing involves turning the basic primary processed ingredient into a food product such as 
making bread from flour and making cheese from milk. 

Primary Production
Growing and harvesting wheat
Farmers across Northern Ireland grow crops either to feed their 
own livestock or to sell into the food chain for processing and 
retailing. Farmers spend lots of time preparing the soil for sowing, 
analysing the soil profile and planting seeds in the soil most 
suitable for them to grow and thrive. Farmers are required to 
keep detailed records of any herbicides, fungicides, pesticides 
and fertilisers added to the soil to ensure they don’t overuse 
chemicals or harvest the crop too early. This is important for 
traceability in the food chain. The most commonly grown wheat 
in the UK and Europe is Winter Wheat. Winter wheat is grown in 
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late autumn after fields are ploughed and prepared. In spring the 
wheat begins to grow, as the seasons change and temperature 
increases the grain begins to swell, change colour from green to 
golden brown and is eventually harvested during the summer.  

Farmers use combine harvesters to gather in the wheat ‘grain’, 
found on the ‘ear’. This is then stored and later transported to the 
mill and the remaining ‘stalk’ of wheat is made into straw bales for 
farmers to use for animal bedding or feeding.  A grain of wheat has 
three specific layers, each layer can be ground down and makes 
different types of flours (bran, wheat germ and endosperm). Each 
ear of wheat contains approximately 45-50 grains.

Flour from wheat is used to make lots of different food products including breads, cakes and pasta. Milling 
wheat to make flour is an example of primary processing; this allows the wheat to be used as an important 
ingredient in a wide range of foods. The wheat grain was traditionally broken down using large millstones, 
commonly these were powered by wind or water mills. More recently wheat is milled in factories by large 
rollers which crush the grain allowing the different parts to be sieved for different types of flours. 

Wholemeal flour contains all parts of the grain, brown flour contains 85% grain with some outer 
layers removed. White flour contains 75% of grain, and all of the outer bran and wheat germ have 
been removed.

Learning Outcome Link:
Explain the functions and identify the main sources of fibre

Secondary processing of wheat into bread

1 Flour is made into dough through the addition of water and yeast to make bread.

2 Salt is added to the mixture to improve flavour and ascorbic acid to improve the bread 
quality. 

3 The dough is kneaded to tighten the mixture. The yeast ferments as it reacts with other 
ingredients, and alcohol and carbon dioxide (CO2) are produced. 

4 The CO2 causes aeration of the mixture causing the dough to rise and expand before 
baking.

5 While in the oven the water present causes the starch in the dough to swell and burst 
(gelatinization) thus causing the bread to rise more.

6 Water, CO2, and alcohol escape during baking.

7 The bread changes colour while baking as dextrin forms, leaving a baked golden crust 
(dextrinisation).
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Primary Production: 
Producing milk
In the UK the most commonly consumed type of milk is that 
from the mammary glands of cows. Milk can be produced by 
various mammals including goats, pigs, cats and humans. Milk 
is mainly produced on dairy farms. Cows are fed grass, hay 
and are sometimes given dry cow feed in order to produce the 
maximum yield of milk possible. Typically, a dairy cow can 
produce around 20 litres per day. 

Cows are milked in parlours where their milk is collected and 
stored in a cooling store. The milk is cooled between 1-4°C in the milk tank until it is collected by a milk lorry 
to be transported for processing. 

Farmers have to follow strict rules to ensure their cow’s milk can be fully traceable and to make sure the 
milk is free from contamination by foreign bodies, including any medication the farmer might have used to 
treat illness amongst the animals. Milk is then collected in lorries either daily or every other day. The driver 
must check the temperature of the milk before taking it away to ensure the milk doesn’t spoil the load by 
contamination. The milk is transported for further processing to make it safe for human consumption. 

Primary processing of milk includes the process, where milk is heated to 71.7°C for 15 seconds, then cooled 
quickly to 3°C. Pasteurisation is normally followed by homogenisation which passes milk through a tight 
space at high pressure; this removes lumps from the milk and gives it the consistency needed. Milk is then 
packaged to improve the shelf life, labelled appropriately and is then transported to be sold on the shelves of 
supermarkets. 

Secondary processing of milk into cheese

1 Milk is pasteurised and then cooled to approximately 30°C.

2 A bacteria culture is added.

3 Lactic acid is produced as the bacteria reacts with the lactose naturally found in the 
milk.

4 As the milk acidifies it begins to ferment forming lumps – (coagulates) and the mixture 
separates into whey liquid and solid curds.

5 When this settles the curds are cut and whey liquid is drained away. Salt is added to 
preserve the cheese.

6 Cheese is matured to ripen (Time scale depends on type of cheese). During this 
maturation stage the colour, flavour and texture of the cheese develops.

7 Cheese quality is checked, then it is cut into blocks, packaged and made ready for retail.

Explain the role of the following in food 
processing and production
Fortification of food
Fortification involves adding nutrients that are not naturally 
present in a food in order to improve the nutritional quality 
of the food or to enhance the staple food of a population. 
Fortification can be used for a variety of reasons:
• To replace nutrients lost during processing. E.g. B vitamins 
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and calcium are added back into white bread by law as the bran containing these essential vitamins was 
removed during the processing of wheat into flour.

• To produce a substitute product with a similar nutritive value. This is particularly beneficial for those 
perhaps with intolerance to an ingredient. An example of this is the addition of calcium to soya milk as a 
substitution for those who are lactose intolerant.

• To improve the nutrition of a population group allowing them the opportunity to achieve government 
recommendations in the consumption of a fortified staple food.

• To compete with other food companies for increased sales of a food product.

Food Additives
Additives are substances that are added to food products during manufacture to enhance the nutritional 
quality of a food; to increase the shelf-life of and preserve a food for longer or to make the food more 
appealing, visually and sensually.

Type of Additive Reasons for use

Preservatives • To make food last longer by increasing the shelf-life. Preservatives prevent the 
spoilage of foods by microorganisms such as bacteria, moulds and yeasts.

Colourings • Colourings are added to food during processing either to enhance the natural colour 
of a food product or to replace any colours lost during processing.

Flavourings and 
Sweeteners

• Flavourings are used to make the food taste more appealing, maintain flavour or to 
improve the natural flavour of a processed food. They are also used to create new 
and exciting flavours of foods.

Emulsifiers and 
Stabilisers

• Emulisifiers are used to disperse fats and oils in foods and are also used to slow the 
rate of staling.

• Stabilisers are used to ensure a food product remains stable by preventing 
separation of foods into layers when a product is being stored.

• Emulsifiers and stabilisers enable food manufacturers to make products 
consistently the same texture and shape.

Learning Outcome Link:
Analyse the mandatory and voluntary information on food labels and packaging

Food Labelling regulations require labels to declare any additives used in the ingredients list and are 
expected to provide either the ‘E’ number or the full name of the food additive clearly stating its use. 
Additives approved for use by the government and EU regulations are given an ‘E’ number and are considered 
safe at acceptable levels. 

Additive use in food processing is regulated carefully as the ‘cocktail effect’ of consuming too many 
additives is still unknown. There is lots of debate around the use of additives and some have been linked to 
problems such as hyperactivity in children and links to cancer. 
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Food Supply Chain
The food supply chain is the description of the processes which take place from producer to consumer. The 
supply chain encompasses production, processing, distribution, transportation, retail, consumption and 
waste management. 

Changes anywhere along the chain can have direct impacts elsewhere. For example; if there is a shortage in 
production where farming yield has decreased, this will have a direct effect on the numbers of employees 
necessary to process the food. Potato blight will reduce the amount of people needed in a chip factory or a 
crisp factory. This could also have an effect on the prices of potato products as demand is larger than supply.

Revision Questions
1.  Create a flow diagram explaining primary production of wheat to flour
2.  State the temperature at which milk is pasteurised
3.  Explain why preservatives are used in food processing 
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