Respiration 12.01


Experiment 12 The effect of temperature on fermentation rate

You are provided with a boiling tube containing a suspension of yeast in a solution of glucose. DO NOT SHAKE THE TUBE at any stage of the experiment. 

(a) Set up a clamp stand, clamp, tripod, gauze and water bath as shown in Fig. 1 (p.12.02). Clamp the boiling tube securely in the water bath. 

(b) Fit the manometer and syringe assembly as shown in the diagram ensuring 

      (i) that the bung makes an air-tight seal in the mouth of test- tube and

      (ii) the tap is open (turned upwards). 

(c) Use a dropping pipette to fill the reservoir of the manometer about three quarters full of coloured liquid. If the liquid does not flow into the capillary, close the tap (horizontal) and raise the syringe plunger. Air bubbles in the column can be expelled by using the syringe to push the 

liquid and trapped air back to the reservoir. 

(d) Turn the tap downwards, push the syringe plunger to the bottom of the barrel and open the  

tap (vertically upwards). Move the marker on the capillary tube to indicate the level of liquid 

and then copy the table on p. 12.02 into your notebook.. 

(e) Record the temperature of the water bath, note the time and close the tap (horizontal). Leave the tap closed for one minute and keep withdrawing the syringe plunger to bring the liquid back to the marker. After one minute bring the liquid level exactly back to the mark, open the tap (upwards) and record in your table the volume indicated on the syringe. 

This figure represents the volume of carbon dioxide given out by the yeast in one minute. 

(f) Turn the tap downwards, push the syringe plunger to the bottom and close the tap (horizontal).

(g) Take two more readings of the volume of gas produced in one minute and calculate the average of the three. 

(h) Check that the tap is open (upwards) and use a small Bunsen flame to raise the temperature of the water bath by about 5 °C. Leave the apparatus for two minutes after heating has stopped. 

Record the new temperature and take three more one-minute readings as before, but this time 

record the temperature at the end of the three readings to obtain the mean temperature during 

the experiment.

(i) Repeat the operation from (g) raising the temperature about 5 °C each time until you reach 45 

or 50 °C. At temperatures between 30-40 °C the three readings should be made in rapid succession to avoid volume changes due to cooling; at 40-50 °c you should add 0.1 cm3 to all readings to compensate for the cooling effect. 

(j) Plot a graph of carbon dioxide output (vertical axis) against temperature. 

