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Designing for the shelf-life of a product
Why is it important?

When plants are harvested or animals slaughtered, they start to deteriorate. Cells inside the food

break down and become vulnerable to micro-organisms.  This in turn starts changes in shape,

colour, odour, flavour and texture. It is therefore extremely important that this process is delayed

so that products, once manufactured, do not deteriorate and are in a fit state to sell.

The shelf-life is the time a product can spend on the shelf before it is sold. Food products that

exceed their shelf-life have to be thrown away. Means of prolonging shelf-life are summarized in

the table below.

Means of prolonging shelf-life Comments

Ingredient selection The fresher the ingredients the longer they last.

Hygienic practice Poor practice leads to contamination that reduces shelf-life.

Cooking process Cooked foods sometimes have longer shelf-lives than raw foods.

Preservation techniques:

• low temperature

• high temperature

• dehydration

• pickling

• jamming

• smoking

• salting

• irradiation

Selective breeding Strains that stay fresh longer can be encouraged.

Gene manipulation In the early stages of development.

Packaging;

• vacuum packaging

• modified atmosphere packaging

• canning/bottling

• wrappers

Proper storage:

• cool, clean and dry

• chill, clean and dry

• cold, clean and dry

Chilling (5°C) slows down micro-organism growth.

Freezing (–18°C) stops micro-organisms growing. Can affect texture.

High temperatures kill micro-organisms; super-heated steam needed to

kill the most resistant. Removes the water from the food, killing the micro-

organisms at the same time. Affects both taste and texture.

The presence of dilute acid (vinegar) prevents the growth of micro-

organisms. Affects taste and texture.

The presence of sugar in high concentration kills the micro-

organisms. Affects both taste and texture.

The chemicals in the smoke prevent growth of micro-organisms.

Affects both taste and texture.

Kills micro-organisms and prevents their growth. Modern salting uses

nitrites and is less effective than traditional salting. Affects both taste

and texture.

Kills micro-organisms and has little effect on taste or texture.

Removes air and so prevents micro-organism growth.

Prevents enzyme action, moisture loss and micro-organism growth.

Uses high temperature sterilization and prevents further

contamination.

Protect from pest and physical damage and prevent product from

drying out. Some products need permeable wrappers to prevent

condensation, which can encourage growth of micro-organisms.

For dried goods.

For refrigerated goods.

For frozen goods.
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The effects of extending shelf-life

It is important to think about the effects that

processing might have on the food products

you have designed and made. It is one thing to

produce an acceptable prototype product, it is

another to ensure that it can be processed to

extend its shelf-life and still be acceptable to

the consumer. In this section you will consider

the effects of three ways of extending shelf-life

– canning, freezing and drying.

Canning

In commercial canning the food product is

placed into a can, then ensuring that all the air

is removed, the can is sealed, heated to a

temperature of 121°C, held at that temperature

for the required time then cooled and labelled.

The heating process kills virtually all micro-

organisms and most spores that would be

capable of growth during storage. During

heating the can is rotated to distribute the heat

evenly so that there are no hot spots or cold

spots. The water used to cool the can is

chlorinated as sometimes tiny amounts can

enter the can through a seam that leaks at high

temperatures. Chlorinated water is sterile and

will not contaminate the food.

The heat treatment is quite severe and may

well alter both the appearance and taste of the

food product being canned. Chemicals that give

the product its natural colouring may be broken

down. Tinned peas contain an added green dye

because otherwise they would appear grey!

If you have produced a food product that might

be canned you will need to think about how the

canning process will affect it and how you might

minimize these effects.

Here are some guidelines.

• Cut food into small pieces for ease of

handling and to avoid air pockets.

• Avoid over-small pieces that break down into

a mush.

• Blanch fruit and vegetables to prevent

enzymic browning reactions.

• Use heat-resistant permitted colourings,

You can investigate the effect of the canning

process on food products you have designed

and made by heating them in a pressure

cooker.

What processing allowed these food

materials to be canned?

Freezing

Freezing extends the shelf-life of a food

product because low temperatures slow down

the growth of micro-organisms and the action of

enzymes. The production of ice during freezing

causes water to be withdrawn from the food

and this dehydration also prevents the growth

of micro-organisms.
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The freezing cycle of a food is summarized in

the diagram below. It is important for the

thermal arrest time to be as short as possible.

In plant materials a long thermal arrest time

leads to the formation of large ice crystals from

water drawn out of the cells, causing

dehydration. On thawing the cells will be in a

collapsed state and there will be a lot of water

outside the cells, giving the product a watery

texture.

If you have produced a food product that might

be frozen you will need to think about how the

freezing process will affect it and how you

might minimize these effects. Here are some

guidelines.

• Choose ingredients that are known to freeze

well

• Freeze the product as quickly as possible.

You can investigate the effect of the freezing

process on food products you have designed

and made by putting them in a freezer. You can

increase the speed of freezing by using a

small, battery-powered, hand-held fan to blow

cold air around the product while it is in the

freezer. Alternatively, your teacher may be able

to find a supply of liquid nitrogen which can be

used for very rapid freezing. Take care, it is

very cold (–196°C) and causes severe cold

bums.

Instant coffee is made by accelerated

freeze drying

Drying

Drying extends the shelf-life of a food product

because a lack of water prevents micro-

organisms from growing. The removal of water

causes the food to shrink in size, but as water

evaporates from the surface this becomes dried

out and rigid first, fixing the shape of the food

early in the drying process. Rapid drying is

best, giving a light honeycomb internal

structure that is easy to rehydrate. However, if

too much heat is applied to achieve this drying

then the surface ‘case hardens’ which slows

dehydration and prevents rehydration.

It is possible to achieve drying without heating

by freeze drying. This process is carried out by

freezing the product and then putting it under a

strong vacuum. Instead of the ice melting it

sublimes to leave the product in a dry state.

There is a little shrinkage, little flavour change,

no case hardening and good rehydration. The

resulting product is very fragile, the honeycomb

structure crumbles readily if not handled

carefully. For this process to be economical in

industry, the frozen product is heated very

gently as the vacuum is applied. This is known

as accelerated freeze drying (AFD).

Freezing cycle of food


