Experiment 14. Comparison of energy value of food 

READ ALL THE INSTRUCTIONS BEFORE STARTING.

(a) Place a little sugar in the bottom of a dry test-tube.

(b) Using a test-tube holder, heat the bottom of the tube strongly in a Bunsen flame. 

(c) Look for steam coming off or water condensing on the cooler upper part of the test-tube.

(d) When smoke starts to come out of the tube, try to set it alight with a lighted splint. Keep heating the tube and go on trying to light the smoke until no more appears. 

(e) DO NOT PUT THE HOT TEST-TUBE ON THE BENCH OR IN THE RACK but place it on a heat mat until cool. 

(f) Draw up the table below in your notebook. 

(g) Repeat this test with different food samples and record your results. 

Food
How much steam or condensed water?
How much smoke?
Did it burn vigorously, briefly or not at all?

Sugar




Apple




Cheese




Potato




Nuts




Dried potato




Experiment 14. Discussion 

1 Is it likely that what happens to food in the test-tube is similar to what happens in the body? Give reasons. 

2 In this experiment, in what forms is the energy released from the food? 

3 In the body, in what forms is energy released? 

4 From the experiment, what kind of result would you regard as showing a great deal of energy present in a food sample? 

5 On this basis, which food samples contained most energy? 

6 Does it follow that the foods listed in the answer to 5 will supply most energy to the body? Explain.

7 When a food sample, on heating, fails to produce any inflammable gas, does this signify that it contains little energy? Explain.

8 Suppose a food sample is rich in energy and does give an inflammable gas on heating but 

the food also contains a great deal of water. What problems can you see in conducting and interpreting this experiment? 

9 What is the point of eating food which contains very little energy? 

Experiment 14. Comparison of energy value of food - preparation

NOTE It is not worth embarking on this experiment (a) unless you have a supply of expendable, cheap, soda-glass test-tubes, because they are difficult or impossible to clean afterwards, and (b) unless it can be staged at the end of a morning or afternoon session because the lab is filled with the smell of burning food. It could be done as a demonstration to small groups.

Outline Samples of different food are destructively distilled by heating in a soda-glass test-tube. 

The water is driven off as steam, some of which condenses on the sides of the tube. The volatile gases are ignited and the size and duration of the flames give an indication of the energy value. 

Prior knowledge None. 

Advance preparation and materials. 

 Food samples as indicated on p. 14.01, ½ cm3 is sufficient.  

Apparatus-per group 

6 soda-glass test-tubes          Bunsen burner 

test-tube holder                     wooden splints 

heat mat                                 6 watch glasses for food samples 

Experiment 17. Discussion - answers 
1 It seems most unlikely that anything resembling the destructive distillation of food takes place 

in the body except in general terms such as the decomposition of food and release of energy.

2  Energy is released as heat and light (flame).

3 In the body, energy is released as heat and movement (manifestly). 

4 A large flame lasting for a long time would indicate abundant energy.

5 Cheese and nuts, from these examples, will probably appear to contain most energy as judged 

by their flame. 

6 It does not follow that these foods will necessarily provide most energy in the body but they certainly seem to have most energy available.

7 Failure to produce any inflammable gas may mean little available energy, too low a temperature to volatilize the constituents or too much steam.

8 An energy-rich food containing much water may produce so much steam that the inflammable 

gases cannot be ignited. 

9 Food with little energy content is usually eaten for its flavour, its vitamin content or roughage value. 
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