Intermediate 1 Biology

Unit 2: Biotechnological Industries

A) Dairy Industries

I should know and understand:

Checklist

1) Milk

· Milk form the basis of all dairy industries.

· Milk is a food containing sugar, fats, proteins, proteins vitamins and minerals.

· The process of heating milk to remove some of the liquid, making it more concentrated and preserving it longer is the way we make evaporated milk.

· If all the fat is removed from milk then it is called skimmed milk.

· If only some fat is removed then milk is called semi-skimmed milk.

· Milk is heat treated to destroy harmful microbes.

· Pasteurisation destroys disease-causing microbes.

· UHT treatment preserves milk and prolongs shelf life by destroying the microbes that cause milk to sour.

· The taste of milk changes depending on the way that it is treated.

· Milk needs to be tested to make sure that it is fit for consumption.

· The resazurin test is used to determine the bacteria in milk.
2) Yoghurt

· Bacterial cultures can be added to milk to make yoghurt.

· Milk sugar is converted to an acid, which thickens the milk and gives yoghurt its flavour. 

· Yoghurt is a way to preserve milk.

Checklist

3) Cheese

· Adding rennet to milk will form cheese.

· Rennet clots the protein in milk to form curds. 

· Rennet can be obtained from genetically engineered fungi or calves.

· Bacterial cultures can be added to milk to produce acid and help the protein to clot.

· Bacteria can also affect the flavour of the cheese.

4) Environmental Impact

· Whey is a liquid left when curds form.

· The disposal of whey can have environmental consequences.

· Whey is a food source for bacteria.

· When whey disposed into rivers, bacteria numbers increase and compete for oxygen from other organisms.

· Whey is a waste product that can be upgraded to useful substance.

· Whey can be used as a food source for growing yeasts to produce a creamy alcoholic food drink.

· Whey can be used to feed animals.
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B) Yeast-Based Industries

I should know and understand:

Checklist

1) Bread

· Yeast is a simple fungus

· In bread dough, yeast produces carbon dioxide that causes bread to rise.

2) Beer

· Yeast is used to make beer.

· In beer, yeast converts sugar into alcohol and carbon dioxide in the process of fermentation.

· The type of yeast, the temperature and the fermentation time affect the alcohol content of the beer produced.

· If a beer is cask conditioned (real ale), the yeast is not removed and fermentation and carbon dioxide production is allowed to continue.

· In brewery conditioned beer, extra carbon dioxide is added and the yeast is removed.
3) Fermented Milk Drinks

· Yeast can be added to milk to convert some of the sugar to alcohol and carbon dioxide to make a fermented drink.

· Fermented milk drinks also use an enzyme to convert the sugars in milk to lactic acid.

· Both the yeast and enzyme can be immobilised so that they can be separated from the end product and can be used again.

Checklist

4) Flavouring and Food Colouring

· Food colourings and flavouring can be made from yeast.

· Crisps can be flavoured and salmon flesh coloured using yeast products.
5) Environmental Impact

· Waste products of yeast-based industry can have the same environmental effects on the rivers as whey.

· Yeast-based waste can be upgraded to make animal feeds such as cattle cake.

· Yeast is used to upgrade the waste product whey.
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C) Detergent industries

I should know and understand:

Checklist

1) Biological Washing Powders

· The production of biological washing powders and liquids using enzymes.

· Enzymes are produced in large quantities by bacteria cultured in industrial fermenters.

· Enzymes are enclosed in harmless coatings to prevent allergic reaction, which can cause skin rashes and eczema.

· The effectiveness of biological and non-biological washing powders.
2) Value and Use of Product

· Claims that adding enzymes to washing powders can lower the temperature that materials need to be washed in.

· Manufactures claim that this saves money and increases the value of the product.

3) Environmental Impact

· Washing at lower temperatures reduces fuel consumption.

· Reduced fuel consumption lowers the pollution of the environment by burning fossil fuels in power stations.

· Detergents in wastewater can be toxic to wildlife.

· Detergents contain other chemicals that can increase the growth of algae in lakes and rivers, harming the natural wildlife.

· Sewage treatment works attempt to remove the chemicals in wastewater before it is released into the environment.
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D) Pharmaceutical Industries

I should know and understand:

Checklist

1) Antibiotics

· Pharmaceutical Industries deals with the production of Antibiotics and Antifungal treatments.

· Fungi produce antibiotics naturally.

· The first discovered by Alexander Fleming when he isolated fungi from the soil.

· Antibiotics destroy and prevent the further growth of bacteria.

· Different antibiotics are effective against different bacteria.

· Antibiotics act only on bacteria and not on viruses.

· Antibiotics are produced in industrial automated fermenters.

2) Antifungals

· Antifungals are chemicals that limit fungal growth.

· Fungal infections such as thrush and athletes foot are treated with anitfugal products.

3) Production Methods

· To insure the desired product is obtained the micro organisms used to make antibiotics and antifungals are genetically engineered. 

· Computer controlled technology of large fermenters allows control over the growing conditions.

· Computer controlled technology makes for maximum growth and purification easier.

4) Environmental Impact

· Overuse of antibiotics can lead to bacteria becoming resistance to the antibiotics.

