Biotechnology Summary

Subtopic A – Living Factories

1. The living things used by man in biotechnology are usually micro-organisms (microbes) e.g. bacteria and fungi.

2. The activities of bacteria are responsible for the manufacture of dairy products e.g.______________________________ and _______________.  These products rely on the fact that bacteria make milk go _______________.  Lactose, a natural sugar in milk, is ____________ by bacteria into ____________________.
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Lactose + __________________                                ___________________

3. Under suitable conditions, micro-organisms e.g. bacteria, can reproduce very rapidly by _________________________ reproduction.

4. Yeast is a single celled micro-organism which uses _____________ as a food supply. It may be present on the surface of grapes giving them their_____________.

5. * The term respiration describes any chemical process that releases energy from food.  There are two types depending upon whether oxygen is available or not.

                 __________________ respiration –uses oxygen

                 __________________ respiration –occurs when no oxygen is available

6.



Complete the word equation for the process of fermentation using yeast.





Yeast

____________________                                 _____________+___________

Yeast gets its energy in this way in the absence of oxygen.  This is called _____________________ respiration.

Less/more energy is released in this way that in aerobic respiration.

Complete the word equation for the process of aerobic respiration.

___________+____________                  _________+_____________+energy 

7. The rising of dough and the manufacture of wine and beer relies on the activity of yeast.

Dough rises because: _____________________________________________________________________

____________________________________________________________________

Wine is made because:

_____________________________________________________________________

____________________________________________________________________

8. * The brewing industry (i.e. making beer).

 When barley seeds begin to germinate, ______________ enzymes in the barley turn  stored _____________ into ________________.  This process is called the _____________________ of barely.

This process must occur before the barely is used in brewing because :

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

9. * Commercial brewers make sure that beer production is as efficient as possible by providing the best possible conditions for yeast to grow and ferment.  This means that the temperature, oxygen supply and glucose must be careful controlled and unwanted micro-organisms must be kept out.  The easiest way to make sure this happens is to set up all the conditions at the start, together with the raw materials and then to leave the whole system closed and untouched until the fermentation is complete.    This is called ‘batch processing’.  The disadvantage with this process is that it is only possible in batches rather than a continuous process.

10. Air contains many different types of micro-organisms.  These bacteria and fungi may be present as resistant spores.  In this form they are unaffected by pH change, drying out, extremes of temperature and disinfectants.  A temperature of _____________ applied under pressure for 20 minutes, may guarantee that death of all resistant micro-organisms during a manufacturing process.  

Subtopic B –Problems and Profit with waste

1. Certain precautions must be taken when working with micro-organisms.  

 a) Wipe bench with disinfectant and wash hands.

Why?_______________________________________________________________________________________________________________________________ 

b) Use sterile agar plates 

Why? ____________________________________________________________

__________________________________________________________________

c) Flame the neck of the bottle containing the culture of the bacteria before and after using the inoculating loop.

Why? ____________________________________________________________

_________________________________________________________________

d) Flame the inoculating loop before and after use.

   Why? __________________________________________________________

        ________________________________________________________________

      e) Seal the lid of the agar plate.

Why? ____________________________________________________________

       _________________________________________________________________

2. When plants and animals die in the wild, their cells and tissues decay.  Micro-organisms use the dead organisms as a food supply for growth and repair.
3. These micro-organisms bring about _______________ of organic substances.  They are known as _____________________.  The products of decay are either released into the soil or into the atmosphere.  There they can be used by plants and animals.
4. *Two chemical elements which are recycled in this way are:

a) _________________________________________________

b) _________________________________________________

  5. *
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a) This is the ________________cycle.

b) Describe the role played by bacteria in this cycle.

_____________________________________________________________________

_____________________________________________________________________ 

6. *
[image: image2.jpg]NITROGENGASIN [
7 > THE AIR ‘

fertiisers

arimal protein

W?;m protein

‘weste substances taken up by Y
eg.foeces iart rocts rtrogen fxing
nitogen fixt oactera inthe
ectera i rost B
T osies creqinae
1 Jnc aninais et

\ dentrifying bacteriain
the sailbreak down

ritrtes





a) This is the ____________________________ cycle.

7. * The roles of bacteria labelled 1-3 in the nitrogen cycle are

1. __________________________________________________________

2. __________________________________________________________

3. __________________________________________________________

8. * Use the following diagram to describe more fuly, how nitrates are formed by the breakdown (by bacteria) of organic waste material.


 

9. Untreated (raw) sewage may be released into a river where it can cause great damage.  Match the cause with the effect from the lists below

             Cause 





       Effect


Bacteria feed on raw sewage,               
             river animals die from lack of 

Releasing nitrates and phosphates                             oxygen 


Some organic waste drops to the                              causes algae to grow and form 

river bed and us acted on by bacteria,                       an algal bloom 

releasing methane and ammonia


Bacteria increase in number and use                        foul smelling gases and rotting 

up the oxygen in the river                                        material float to the surface 

10. Pathogenic bacteria (bacteria which cause disease) may be present in untreated sewage.  These may cause the spread of water borne diseases.

Examples:

1. __________________________

2. __________________________

3. __________________________

11. * The complete breakdown of sewage into harmless products is only possible in aerobic conditions.

12. Oxygen gas is provided in sewage treatment works during:

Biological filtration when _________________________________________

______________________________________________________________________________________________________________________________

Activated sludge process when ____________________________________

______________________________________________________________________________________________________________________________

13. * A range of micro-organisms is needed to breakdown the range of materials in sewage because  ________________________________________________

____________________________________________________________________________________________________________________________________

14. Today the waste products from manufacturing processes are converted by micro-organisms into useful products.  This process is called ____________________________________________________________

15. Two examples of waste materials and their products are:

	Waste material


	Product

	1. 


	

	2. 


	


16. * The main aim in upgrading waste is to convert it to more useful substances.  Most commonly this involves raising the levels of protein or increasing the energy content of the waste.  This process of upgrading is economically important as useless, and possibly even poisonous substances are converted into useful substances such as food and fuel.  Since the fermentation methods used to upgrade low value waste into high value products don’t need a big financial investment or have high running costs they aren’t restricted to wealthy countries.  In addition environmental pollution is avoided.  

17. Examples of fossil fuels are:

a. ________________________

b. ________________________

c. ________________________

18. Fossil fuels are called renewable/non renewable resources.  This means that _____________________________________________________________________________________________________________________________

19. It is possible to produce fuels using micro-organisms, making use of the process of fermentation.  Two fuels that can be produced this way are alcohol and methane.

20. These products can be used as a source of fuel.  They are called renewable/non-renewable.  

21. The advantages of deriving fuel through fermentation rather than from fossil sources are:

1. ____________________________________________________________

2. ____________________________________________________________

22. Under suitable conditions micro-organisms can reproduce very rapidly by asexual methods.  These micro-organisms can be harvested to provide protein rich food for animals or man.

23. Fungi produce a form of protein called myco-protein.  This protein is suitable for human consumption and can be spun into meat-like products.

Subtopic C – Reprogramming Microbes
1. This diagram shows the chromosomal material of a bacterium.
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2. The control of all the normal activities of a bacterium depends upon its chromosome.  In genetic engineering pieces of a chromosome can be transferred from a different organism.  This allows the bacteria to make new substances.  The process involves several steps:

· Identifying useful genes in other micro-organisms 

· Separating the required gene from the rest of its chromosome

· Inserting the gene into a ‘host’ cell (usually bacterial)

· Reproducing the cell which now contains new chromosomal material 

3. The reprogrammed bacterium manufactures a new substance (useful to man).  As a result of genetic engineering, bacteria may produce increased/decreased quantities of products and slow down/speed up processes.  Insulin is just one product produced by genetic engineering.  

      4. 

	Products of genetic engineering
	Application (use)



	Insulin
	 The control of diabetes



	Penicillin 
	An antibiotic used to treat bacterial infections 



	Vaccines 
	May be used to combat viral diseases and possibly cancers 




5.  An antibiotic is a chemical which prevents the growth of micro organisms. There are many different diseases each caused by different bacteria.  Different bacteria are affected by different antibiotics.  One antibiotic may only work against certain types if bacteria.  This means that a range of antibiotics is needed for the treatment of bacterial diseases.

6. * Genetic engineering is a way of producing organisms which have genotypes best suited for a particular function.  In the past man has used selective breeding to do this.

Explain some of the advantages of genetic engineering compared with selective breeding under the following headings:

1.  Time taken to develop the product

__________________________________________________________________________________________________________________________________________

2. Improved version/ completely new version 

__________________________________________________________________________________________________________________________________________

3.  Direct or indirect alteration of genotype

__________________________________________________________________________________________________________________________________________

7. * There is an ever increasing need for insulin.  Today insulin is produced by biotechnology because:

a) ______________________________________________________________

b) ______________________________________________________________

8. * There are dangers involved with genetic engineering since it involves creating completely new strains of bacteria.  The possibly therefore exists of creating some which may be harmful to animal or plant life.

9. Biological detergents contain enzymes produced by bacteria.  Many of the strains on clothes are proteins (blood, grass, gravy etc).  The enzymes (such as proteases) break down and digest the proteins, allowing easier removal of the stains.  The enzymes work at relatively low temperatures and remove stains which would otherwise need high temperature washes.  Washing at a lower temperature saves energy and money, it also helps get delicate fabrics, which would be damaged by a hot wash, properly clean.  

10. *An immobilised cell or immobilised enzyme is one which cannot ____________________ because it has been attached to other substances deliberately.  

           This can be done in two ways.
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11. * There are advantages in using the immobilisation techniques for the following reasons:

a)  There is less of a problem with waste because __________________________

__________________________________________________________________

b)__________________________________________________________________________________________________________________________________

c) _______________________________________________________________

__________________________________________________________________

12. * Immobilisation techniques allow continuous flow processing by effectively keeping the enzymes or cells separate from the product.  The enzyme or cell remains inside the fermenter whilst the end product flows out.  This results in increased productivity and reduced costs compared to batch processing.
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