Respiration 10.01


Experiment10. The effect of temperature on respiration

The apparatus and method are similar to those in Experiment 5 (p. 5.02) but 3-way taps replace the screw clips and if the water bath is to be heated with a Bunsen burner, a beaker or tin can and not a glass jar must be used. 

It is not practicable to use the same material and apparatus for measurement of oxygen uptake at several different temperatures so it is necessary to conduct parallel experiments using the same masses of material subjected to different temperatures. Thus it is best for each group to measure 

the oxygen consumption at one temperature and then pool the results. 

The temperatures to try are 20, 30, 40, 50 °C, or if there are 5 groups, 15, 25, 35, 45, 55 °C. With 

more than five groups, intervals of 5° from 20° to 50° or 15° to 55° may be feasible. 

(a) Having selected a temperature, prepare a water bath by filling a tall beaker or tin can two thirds full with water at room temperature. Follow the instructions for Experiment 9 (p. 9.01) as far as (f). Make sure that all groups are using the same masses of material and check for leaks as in 9 (f). 

(b) Check that the taps are open (upwards) and then heat or add ice to the water until the required temperature is reached. Leave both tubes with their taps open, in the water bath at this temperature for at least 10 minutes before starting to take readings. 

(c) While waiting, copy the tables on p. 10.02 into your notebook. 

(d) (i) Ensure that the syringe plungers are withdrawn to the top mark and the marker shows 

      the level of liquid in the manometer. 

     (ii) Check the temperature of the water bath, heating or cooling it as needed. Do not heat the   

     water bath in the period when readings are being taken. 

     (iii) Note the time, or start the timer, and close the taps (horizontal). 

(e) After five minutes (or more, if the change in level is very small) depress the syringe plungers to restore the levels in the manometers. Read the volumes on the syringes to find how much 

air has been added and record these volumes in your table. 

(f) (i) Turn the taps down and withdraw the syringe plunger to the top mark. 

     (ii) Turn the taps horizontally. 

     (iii) Check the temperature and if it is different from the first reading record the mean of the    

     two. 

     (iv) Repeat the experiment twice more from (d). 

(g) Subtract the control readings (B) from the experiment readings (A) and express the results as cm3 oxygen used up per hour. Calculate the average of the three results and also the mean 

temperature for the three experiments. Collect the results from the other groups and enter them in the second table. 

(h) Plot a graph of the oxygen consumption against temperature with the latter on the horizontal axis. 

