TEACHER’S NOTES                                                                                         Respiration 5.04


Experiment 5. The gas used  in respiration - preparation

Outline Living material is enclosed in a boiling tube containing soda lime and connected to a simple manometer. A rise in level indicates uptake of gas. A control is included using dead or non-living material.

Prior knowledge Biological meaning of 'respiration'. Soda lime absorbs carbon dioxide. Percentage composition of atmospheric air. Gases expand or contract with a change in temperature.

Advance preparation and materials

Living material. (a) Seeds. Soak the seeds for 24 hours, three or four days before the experiment. Leave the seeds to. germinate in a closed container. If germination proceeds too rapidly, put the containers in a refrigerator until needed. 10 g three-day wheat gives good results in 10-20 minutes. Each group needs 15 g (dry weight) wheat, (including the control), or 10 g (dry weight) peas If balances are not available, the living and dead seeds should be weighed out in advance. With peas, the students can easily count out equal numbers for each

(b) Control. For seeds, boil the seeds for a few minutes and rinse with tap water till cold. If possible, do this on the same day as the experiment to avoid microbial growth on the seeds. 

Apparatus. Cut a 40 cm length of glass capillary tubing, 1 mm bore and 5-6 mm diameter. Flame polish both ends and make a U-bend 6.5 cm from one end. Fit a 2 cm3 plastic syringe barrel to the short arm using a 20 mm length of rubber tubing, 3 mm bore and 0.75 mm wall thickness.

Cut two lengths of 5-6 mm glass delivery tubing, one of 170 mm and one of 100 mm. Flame polish all the ends and make two right-angle bends in the longer piece. Fit these two tubes through a No.21, two-hole rubber bung which is then inserted in a 25 mm x 150 mm test-tube (boiling tube). Cut a 40 mm length of neoprene tubing, 5 mm bore and 8 mm external diameter, and fit this to the bent delivery tube. Cut a 15 mm length of rubber tubing, 5 mm bore and 8 mm outside diameter. Fit this to the straight delivery tube and add a screw clip.

Cut a narrow ring from the 5 mm bore rubber tubing and put this on the long arm of the 

manometer to act as a marker.

Each group needs two of these respirometers.

Manometric liquid. Use water coloured with a suitable dye with a few drops of liquid detergent. 10 cm3 is sufficient for each pair of manometers. (Kitchen dyes are recommended. Laboratory dyes stain the glassware and often precipitate out)

Soda-lime. Weigh out two 5 g batches of the self-indicating type (blue when fresh, buff when spent) for each group. The soda lime from the control, at least, can be used again.

Apparatus-per group

2 respirometers, as described above               cotton wool, 2 balls to lightly plug test-tubes

tall beaker or coffee jar                                     dropping pipette

tripod and gauze                                               2 cm3 syringe (to test for leaks)

balances (if students to weigh materials)         spirit marker


