Standard Grade Biology
Learning Outcomes

Topic 7 

Biotechnology


Living Factories

At the end of this topic you should be able to : -

GENERAL

· state that yeast is involved in raising dough and making wine and beer
· state that yeast is a single celled fungus which uses sugars as food

· state the word equation for glucose fermentation by yeast

· state that the manufacture of cheese and yoghurt depend on bacterial activity

· state that the souring of milk is a fermentation process

CREDIT

· describe the process of anaerobic respiration

· compare aerobic and anaerobic respiration

· describe how the best growing conditions are provided for yeast

· explain the term batch processing
· explain the need to malt barley before use

· explain milk souring in terms of bacterial fermentation of lactose
Problems and Profit with waste

GENERAL

· describe examples of damage from disposal of untreated sewage
· name 2 diseases spread by untreated sewage

· describe safety precautions taken with microbes in lab work

· explain the importance of safety precautions in biotech processes

· state that sewage treatment involves decay by microbes to harmless products

· describe how oxygen for microbes is provided during sewage treatment

· give 2 examples of useful products obtained from waste & their economic importance

· state that alcohol and methane are products of fermentation

· explain the advantages of fermentation fuel compared to fossil fuels

· state that microbes can reproduce very rapidly by asexual means

· state that microbes may be harvested to provide protein rich food for animals or humans

CREDIT

· explain industrial precautions taken against resistant fungal/bacterial spores

· describe the role of bacteria in decay and in recycling of Carbon & Nitrogen
· explain decay in terms of energy requirements of microbes

· explain why complete breakdown is only possible in aerobic conditions

· explain why a range of microbes is needed for the  different sewage materials

· explain the advantages of upgrading waste to increase available energy or protein

Reprogramming microbes

GENERAL
· state that normal control of bacterial activity depends on its chromosomes

· state that pieces of chromosome can be transferred from a different organism and placed in a bacterium to allow it to make new substances

· give examples of genetic engineering products eg insulin
· state that biological detergents contain enzymes produced by bacteria

· state that an antibiotic prevents the growth of bacteria
CREDIT
· explain how chromosomal material is manipulated in genetic engineering 

· state that genetic engineering increases amount of products & speeds up processes

· explain the advantages of genetic engineering compared to selective breeding

· explain the increased need for insulin produced by biotechnology

· describe the advantages of using low temperatures with biologicals

· explain the action of digestive enzymes in biological detergents

· explain the need for a range of antibiotics

· describe the advantages of immobilisation techniques

· explain the role of immobilisation in continuous flow processes
· explain the advantages of continuous flow over batch processing
