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	Specification reference

B2.1.4 
Explain that microorganisms use an external food source to obtain energy, changing some substances in the medium and recall that this process is fermentation.

B2.1.5 
Describe a fermenter as a vessel used to cultivate microorganisms and explain the need to supply suitable conditions in fermenters, including aseptic precautions, nutrients, optimum temperature and pH, oxygenation and agitation.
	
	B2.1.6
Explain the advantages of using microorganisms in food production:

· rapid population growth, ease of manipulation

· production independent of climate

· use of waste products from other industrial processes.
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	Literacy
Explanation
	
	Student Book pages 22 to 23

Worksheet B2:1.5(1)
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	aseptic
cultivated
mycoprotein
Quorn™

continuous culture
hyphae
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	· Pupils solve anagrams to find words used in this lesson.

IF GNU (FUNGI)
METRE FERN (FERMENTER)

OUR MS OHM (MUSHROOM)
POETIC MY RON (MYCOPROTEIN)

NO TRIPE (PROTEIN)
AGRONOMIC RIMS (MICROORGANISM)

AH HYPE (HYPHAE)
RATEMETER UP (TEMPERATURE)

TUBA TEE SIT STUM (MEAT SUBSTITUTE)
EATING YON OX (OXYGENATION)
	Resources

· Student Book pages 22 and 23
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	Learning outcomes

· humans have been eating fungi for thousands of years

· mycoprotein is grown in a fermenter and sold as a meat substitute called Quorn™

	Teaching and learning activities
	Resources

	Ask pupils about fungi that we eat. Ask them to describe how mushrooms are grown.

Show them pictures of Quorn™ products and explain that they are meat substitutes made of fungus. Explain how Quorn™ is made into ‘meat’ products. Ask pupils to write a paragraph explaining the advantages of Quorn™.

Ask pupils to answer questions 1 to 4 on page 22 of the Student Book.
	· Pictures of Quorn™ products

· Student Book page 22
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	Learning outcomes

· the maximum yield of any microorganism requires the best growth conditions including:

Aseptic conditions   Nutrients   Temperature   pH   oxygenation

· these conditions are provided by a fermenter

· the most economical method of producing mycoprotein is by continuous culture

	Teaching and learning activities
	Resources

	Discuss the conditions needed for the growth of living organisms. Explain that a fermenter provides optimum conditions for the growth of microorganisms. Ask them to complete the worksheet.

Ask pupils to answer questions 5 and 6 on page 23 of the Student Book.
	· Worksheet B2: 1.5(1)



· Student Book page 23
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	Learning outcomes

· fermenters produce protein very quickly

· fermenters often use waste materials from other industrial processes

· fermenters produce a high yield of protein compared with animal protein

	Teaching and learning activities
	Resources

	Ask pupils about the economic benefits of producing Quorn™. Explain that it was first developed as a way of solving the problem of feeding a growing world population. Ask pupils to write about the advantages of Quorn™.

Ask pupils to answer questions 7 to 9 on page 23 of the Student Book.
	· Student Book page 23

	

	

	· Pupils write a sentence about mycoprotein under each of the headings ‘What? Where? When? Why? How?’

	

	

	LOW DEMAND

1
Thin threads of fungal growth that absorb nutrients. 

2
Protein produced by fungi.

3
Vegetarians because it does not contain meat. People who want to lose weight because it is low in fat.

4
It consists of lots of fibres that are similar to the muscle fibres in meat.
	STANDARD DEMAND

5
Steam sterilises the fermenter to achieve aseptic conditions.
The stirrer makes sure that the fungus and culture medium are well mixed
The cooling jacket controls the temperature otherwise the fermenter would overheat due to the energy released by the fungus in respiration.
The air supply ensures that respiration occurs efficiently. The air is sterile to avoid introducing other microbes.
The exhaust allows carbon dioxide produced in respiration to escape.
The pH is constantly monitored and adjusted to maintain the optimum.

6
640 kg
	HIGH DEMAND

7
Animals ‘waste’ a lot of energy in moving about, keeping warm, in excretion, etc.

8
It uses waste material as a raw material, it is not dependent on climate, it can be used to make a wide range of products, it takes up much less space than farming animals.

9
People prefer more natural food without artificial colours and flavours, people prefer to choose and cook raw ingredients.
























































