TEACHERS’ NOTES                                                                                           Respiration 12.04


Experiment 13. The effect of temperature on fermentation rate - preparation

Outline A respirometer is used to measure the output of carbon dioxide from a suspension of yeast in glucose solution at temperatures ranging from 20-50 oC. 

Prior knowledge Ability to plot and interpret a graph, 

Advance preparation and materials 

Respirometer. This is fully described on p. 5.04 but 3-way taps replace the screw clips 

(see Fig. 1on p. 12.02). Allow one per group. 

Yeast. The yeast/glucose suspension must be prepared an hour or two before the experiment 

to ensure that the carbon dioxide production has reached its maximum. Add 10 cm3 5% glucose solution to 1 g dried yeast in a boiling tube. Either leave the tubes at 20 °C for two hours or for 30 minutes at 30 °C followed by 30 minutes at 20 °C. In either case, the tubes must not be shaken after the first 30 minutes. Each group needs one such tube. 

Manometric liquid (see p. 5.04). 

Apparatus-per group 

respirometer                                clock or seconds timers

tripod and gauze                          water bath (large beaker or tin can)

clamp stand and clamp                thermometer (preferably 0-50 °C)

Bunsen burner                             container for manometric liquid

dropping pipette 

NOTE. 

(a) Control. For the sake of simplicity, a control has been omitted. If, in fact, the three successive readings are taken within about five minutes, the contraction due to cooling 

is negligible at temperatures from 25-35 oC. Between 40 and 50 oC a contraction of about 0.1cm3 occurs. (See answer to question 3.)

 (b) A test for leaks has not been written into the instructions. If a student fails to obtain a 

measurable fall in liquid level in the manometer it is likely that the bung is not making a good seal in the test-tube or that the joint at the top of the manometer is leaking. 

(c) At temperatures between 40 and 50 oC the readings will probably fluctuate wildly and the students may need reassuring that their experiment is not failing. 

