TEACHERS’ NOTES                                                                                             Respiration 9.04


Experiment 9. Measuring the uptake of oxygen - preparation

Outline Living organisms are enclosed in a boiling tube connected to a manometer and a syringe. As oxygen is used up the manometric liquid rises. Depressing the syringe restores the liquid level and gives a measure of the volume of oxygen used up. 

NOTE. If the experiment is conducted solely to measure oxygen uptake at room temperature 

rather than to demonstrate that living organisms use up oxygen, a separate control is not needed. If the experiment is to serve both functions, an identical apparatus with an equal weight of dead or non-living material and soda-lime must be provided and the instructions modified accordingly. 

There is not much to be gained by finding that e.g. blowfly larvae consume (say) 0.5cm3 O2 per gram per hour, but the experiment introduces the student to a particular method. More significant results can be obtained by using the apparatus to compare O2 uptake by different organisms or in different conditions. In this case, it might be worth starting with Experiment 10

Prior knowledge Respiration involves uptake of oxygen. Soda-lime absorbs carbon dioxide. Air expands or contracts with changing temperature. Percentage composition of atmospheric air. Nitrogen is relatively inert. 

Advance preparation and materials 

The apparatus (Fig. 2, p. 9.02) is a modification of that used in Experiment 5 (p. 5.02) but a 3-way tap replaces the screw clip, and a 2 cm3 plastic syringe graduated in 0.1 cm3   is fitted to the tap. Syringes with grey plungers are easier to read than those with black plungers. The plunger should move easily in the barrel. 

If a control is to be omitted, one set of apparatus per group is sufficient. 

Living material          Soda lime

Manometric liquid    Cotton wool

Apparatus 

as above 

clock or seconds timers 

NOTE. 

(a) As the living organisms remove oxygen from the atmosphere in the tube, aerobic respiration is impaired and the rate of uptake decreases. With small quantities (10 g) of plant material, at temperatures below 30oC, this is unlikely to affect the readings very noticeably for about one hour. At higher temperatures or with more active material, the rate of uptake will start falling almost at once and the readings should be completed within about 20 minutes from starting the experiment. Flushing air through the tubes or emptying and refilling them will usually restore the rate of uptake. 

(b) If air bubbles appear in the manometer during the course of the experiment they can be removed as follows: (i) turn the tap down and withdraw the syringe plunger (ii) turn 

the tap horizontally and depress the syringe plunger to expel all liquid and air bubbles into the reservoir and quickly withdraw the plunger again. Repeat these operations until the liquid column is unbroken. 

