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Experiment 12 Discussion - answers

1 In general, a rise in temperature is accompanied by an increase in carbon dioxide production 

and the relationship is linear, at least up to 35 oC.

2 At temperatures beyond 40 oC the rate of carbon dioxide production will level out and then start to decrease. This may be due at first to limiting factors, e.g. the rate of intake of substrate, and finally to increasing numbers of yeast cells being killed by the high temperature (thermal death point). 

3 The effect of cooling would be to make the readings at the higher temperatures too low, since the decrease in volume would counteract the increase due to gas production. 

A suitable control would be an identical respirometer in the water bath but containing 10 cm3 of glucose solution only. The decrease in volume due to cooling would be measured by the syringe, 

and its volume added to the reading in the experimental tube. 

4 The reduced solubility of carbon dioxide at higher temperatures would result in the expulsion of some dissolved gas with each increase of 5 oC. This might make the first reading of each group of three slightly higher than the others. 

5 Limiting factors are likely to be the availability of the substrate in solution, the rate at which it 

can be taken up by the yeast cells, the availability of enzymes, co-enzymes etc. in the cell, the rate at which the carbon dioxide can be expelled from the cell and possibly the accumulation of inhibitory metabolites. 

