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OCR A2 Biology

10 Biotechnology

1
(a)
Mix the enzyme solution with alginate suspension and transfer the mixture into calcium chloride a drop at a time. This produces alginate beads containing the enzyme.


(b)
Immobilised enzymes are more stable and less susceptible to having their activity reduced by changes in pH and temperature. Downstream processing is easier because the enzymes can be recovered and used again.


(c)
Glucose isomerase changes the shape of the sugar molecule or the bonding within the sugar molecule. This forms a different isomer.

2
(a)
(i)
A fermenter is a vessel in which a culture of microorganisms can be grown. It may be glass as used in a laboratory or a large stainless steel vessel as used in industry.



(ii)
pH and temperature. Changes in pH affect the activity of the enzymes. Changes in temperature also affect the enzymes, possibly denaturing them if it gets too hot. This affects the size of the yield or the rate at which the required product is produced.


(iii)
It is cleaned out thoroughly using steam cleaning or chemical cleaners before being set up. All nutrients that are placed inside are sterilised by heat treatment to kill any microorganisms growing in the nutrients. Air is filtered using a filter fine enough to remove all microorganisms.


(b)
Primary metabolites are produced during the normal metabolism of the microorganisms. They are produced at the highest rate if the organisms are growing and dividing quickly. Therefore, the organisms should be kept at the exponential phase of their growth curve. The fermenter must be maintained at the correct conditions to maintain this rapid growth and reproduction, so nutrients and oxygen (if needed) are added during the fermentation process. Waste products and required metabolites are also removed during the fermentation process. This is called continuous culture.



Secondary metabolites are produced when the microorganisms are not growing and dividing rapidly. This is usually when the population has reached the plateau or stable part of the growth curve. The fermenter is set up with sufficient nutrients at the start and no more are added during the fermentation process. The required product is removed at the end. This is called batch culture.
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