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Topic 1: Dairy Industries

Milk

Milk contains fat, protein, sugar, vitamins and minerals.

Milk can be bought in many different forms.
· Evaporated Milk is produced by heating milk to remove nearly half of its water content.
· Skimmed Milk is produced by removing nearly all the fat from whole milk.
· Semi-skimmed Milk is produced by removing about half of the fat from whole milk.

Milk is an important part of a balanced diet as it contains many important nutrients.  However as milk contains many nutrients it is also the ideal place for microbes e.g. bacteria to grow.

Milk must be heat-treated to kill all the harmful microbes.  There are two main forms of heat treatment used to destroy harmful microbes.

1. Pasteurisation
· Pasteurisation is the most widely used heat-treatment.  
· Pasteurised milk will keep for up to five days if it is stored in a fridge.
2. Ultra High Temperature (UHT)

· UHT milk is heated to between 135(C and 142(C for 2 to 5 seconds. 
· This process also preserves the milk and helps it last longer by destroying the microbes in the milk.
The taste of milk can be altered by the way it is treated.

Resazurin dye test
The resazurin dye test is used to demonstrate the presence of bacteria in milk and whether or not it is fit for human consumption.
1. Add resazurin dye to milk and place in a 37oC for 20 minutes.

2. Record the colour of the solution every two minutes.

3. The colour after 20 minutes indicates the quality of the milk.

	Colour of sample after 20 minutes
	Milk Quality

	purple
	Good

	mauve
	Satisfactory

	pink
	Poor

	white
	Unfit for consumption


Yoghurt

Making yoghurt is a way of preserving milk.

Making Yoghurt
1.
Natural yoghurts can be used as the “starter” culture to allow us to make yoghurt in the lab.

2.
The starter cultures contain bacteria.
3.
The bacteria can be added to milk.  When the bacteria grow they make lactic acid from the milk sugars.  

4.
The lactic acid makes the milk thicken and gives yoghurt its sour taste.[image: image6.wmf]

Cheese
making

There are several steps in the manufacture of cheese: 
1. The milk is pasteurised to kill most of the bacteria

2. An enzyme called rennet is added to clot the proteins in the milk
3. Bacterial cultures are added to convert the milk sugar into lactic acid which also helps the proteins to clot.

4. The type of bacteria added can affect the final flavour of the cheese.
Rennet

The rennet enzyme used in cheese making can come from three different sources.
1. rennet from calves
2. rennet from fungi
3. rennet from genetically modified fungi grown in fermenters.

Whey
When cheese is made the milk forms a solid (known as curds) and a liquid (known as whey).  The solid curds are used to make the cheese.  The liquid whey is not needed and so regarded as a waste product.
Whey and the environment
Whey is rich in sugar and protein.  This makes it a good foodstuff for bacteria.  If the whey was put untreated into the rivers it would cause a build up of bacteria in the rivers.
These bacteria would use up the oxygen in the rivers and there would be less oxygen available for the fish and all the other living organisms. This leads to a reduction in numbers and types of living organism.
Upgraded whey

To protect the environment whey can be upgraded.  This means changing it into a useful product.  Two useful things whey can be used to make are:
1. Creamy alcoholic drinks such as Baileys Irish Cream

2. Animal feed
Topic 2: Yeast Industries
Yeast is a single-celled fungus.
Pure cultures of yeast cells can be grown in huge numbers in large vessels called fermenters.  The yeast can then be used by the baking industry to make bread or by the brewing industry to make beer.  
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Bread
For thousands of years humans have been using yeast in making bread dough.  Yeast is added to make the dough rise.  

Yeast is a living organism and when it respires (breaths) it gives out carbon-dioxide. The bubbles of carbon dioxide released become caught in the bread dough and make it rise. 

Beer                                                                   [image: image1.wmf]
Beer is an alcoholic drink made from water, barley, sugar, hops and yeast.
Beer is made when yeast is added to sugar and converts it into alcohol and carbon dioxide gas.  This process is called fermentation.
Fermentation

              Yeast
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Sugar                      Alcohol + Carbon dioxide gas
In Britain today there are over 1200 different beers.  Different beers are brewed in different ways and have different alcohol contents.  There are three things which affect the alcohol content of beer:
1. The type of yeast used during brewing

2. The temperature at which the fermenter is kept

3. The length of the fermentation time

All beer must be matured before it can be drunk.   Maturing the beer improves flavour, removes solid material and gives it sparkle.
The beer is either cask conditioned – often called real ale - or brewery conditioned – keg beers, bottles and cans.  There are a number of differences between the two.
	
	Cask Conditioned
	Brewery Conditioned

	Storage Conditions
	Casks of wood or steel

Yeast still present and provided with sugar to feed on
	Large Tanks

Yeast and solid materials removed

	Description of Beer
	Dark coloured

Highly flavoured
	Clear and bright

Has a longer shelf life


Fermented milk drinks
In many countries it is difficult to keep milk fresh.  One way of solving this problem is to ferment the milk slightly to make it alcoholic. Kefir is an example of an alcoholic fermented milk drink.  It is made by adding enzymes and yeast.
Enzymes are substances produced by all living cells.  They control particular chemical reactions.  The enzyme can be extracted from the cells and used to control the same biochemical reaction on a large scale in a fermenter.
The enzyme added converts some sugar in milk into lactic acid.  This gives kefir a sour taste.  The yeast added converts some sugar in the milk to alcohol and carbon dioxide.  The carbon dioxide makes the drink fizzy.
Immobilisation
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· Immobilised yeast and enzymes can be used to make kefir.  
· The bead can be easily separated from the product. 
· After the reaction the beads can be washed and used again.  This saves money because the enzymes can be very expensive.  
Food flavourings and colourings

In addition to using yeast for making bread and alcoholic drinks, yeast can be used in the food industry in the following ways:.  

· Yeast is added to soups and crisps, as a food flavouring.
· Pink yeast can be used as a food colouring when fed to farmed salmon to make their flesh pink.

Yeast Industry waste

Yeast industry waste can have the same effect on rivers as whey (see dairy industry section). i.e. they reduce the oxygen content of the water and fresh water organisms can die
Yeast industries treat all their waste and much of it is upgraded and used for animal feed., such as cattle cake. 
Yeast can also be used to upgrade whey, to make a creamy alcoholic drink.
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The word detergent means ‘something which cleans and includes soaps, washing up liquid and washing powder.  Washing powders can be either biological or non-biological.
Biological washing powders

Biological washing powders contain enzymes.  The enzymes help clean clothes by breaking down stains. 
Enzymes used in biological washing powders are produced by bacteria.  Enzymes are produced in large quantities by bacteria grown in large numbers in industrial fermenters.
The enzymes can trigger allergic reactions such as skin rashes and eczema.  To prevent this, the enzymes are covered in a waxy coating.
There are some stains such as grass and blood which are removed by biological washing powders but can be difficult to clean using non-biological.
Biological washing powders work best at moderate temperatures. This has two advantages:
1. Less energy is needed to heat the water.  This reduced fuel consumption which not only saves money but reduces pollution.

2. Less damage to delicate fabrics such as wool. 
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Detergents in waste water can be toxic to wildlife
Detergents contain chemicals which can increase the growth of algae in lakes and rivers.  When algae die this can have the same effect as whey released into rivers. i.e. the availability of oxygen for water organisms decreases.
Ways to reduce environmental impact
1. reduce the chemicals in detergents

2. sewage works removing the chemicals before releasing the water into the environment.

Topic 4: Pharmaceutical Industries
Antibiotics
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Anti-fungals
Some infections are caused by microbes known as fungi.  Fungal infections are treated using anti-fungals, which slow down or stop the growth of the infection.  Two common fungal infections are:

1. Athlete’s foot

2. Thrush

Modern Production Methods
Antibiotics are made by growing the fungus which produce them in large fermenters.  The yeast will grow best if given ideal growth conditions (eg correct temperature).  

1. Computer-control technology is used to monitor the conditions.  Factors that can affect fungal growth include temperature, oxygen concentration and glucose concentration.  Sensors in contact with the solution detect any variation from the correct setting and send the information to a computer.  The computer responds by communicating with the source of the factor and the factor is returned to the correct setting.
2. Microbes can be genetically engineered to make a desired product which they did not make before.
Over use of Antibiotics
Bacteria can become resistant to antibiotics.  When bacteria are resistant to an antibiotic, that antibiotic will no longer kills or stops the growth of the bacteria.
Resistant bacteria have developed as antibiotics have been over-used.
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Produced commercially in automated industrial fermenters.








Only act on bacteria and not on viruses.








They were discovered by Alexander Fleming.











There are many different types of antibiotic.  Each is effective against a different type of bacteria.








Antibiotics





Destroy and prevent the further growth of bacteria.





Produced naturally by fungi from soil








Penicillin - most common antibiotic
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Technique used to trap an enzyme and some yeast into a jelly bead.
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