 Introduction to experiments on respiration

To a biologist, the term 'respiration' means the series of chemical reactions taking place in the cells of living organisms, which make energy available for driving other reactions essential to life processes.

The energy is derived from food and the reactions which release it for other purposes involve breaking down the molecules of food to carbon dioxide and water. In aerobic respiration, oxygen plays a part in the breakdown; in anaerobic respiration the breakdown takes place without oxygen.

An equation summarizing the process of aerobic respiration is given below.

C6H12O6         +          6O2                    6CO2        +     6H2O      +      Energy

  glucose 

(decrease                  uptake of oxygen      output of carbon dioxide                    e.g. heat production 

in dry weight)    

Thus, decrease in dry weight, uptake of oxygen, production of carbon dioxide or liberation of energy are considered to be evidence that respiration is taking place and the following experiments are concerned with seeking evidence of this kind. The definitions given in the first part of the PowerPoint presentation and the experiments 1-5 refer exclusively to aerobic respiration. Anaerobic respiration is introduced in the second  part of the presentation.

The uptake of oxygen and output of carbon dioxide is called gaseous exchange. It should not be confused with respiration as defined above although, of course, it is used as evidence of respiration.

Similarly, the filling and emptying of our lungs is called ventilation. It is necessary to ventilate the lungs to promote gaseous exchange. 

The Teachers' Notes give details of the materials needed and their preparation and also suggest answers to the discussion questions.

 Although the experiments are prescriptive, following the procedure will give reliable results. The results are not stated but the Discussion questions are intended to guide the student towards a clear statement of the results and a reasonable interpretation. In some cases, criticism of the experimental design and alternative interpretations are invited. 

It is essential that good laboratory practice is observed as set out in ‘Safeguards in the School Laboratory’  10th edition 1996 published by the ASE (Association for Science Education)

