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5.2.2 Respiration

Respiration is the process whereby energy stored in provides the immediate source of energy for biological
complex organic molecules is transferred to ATP. ATP processes.
Learning outcomes Additional guidance

Learners should be able to demonstrate and
apply their knowledge and understanding of:

(j)  the difference in relative energy values of
carbohydrates, lipids and proteins as respiratory

substrates
(k) the use and interpretation of the respiratory To include calculating the respiratory quotient (RQ)
quotient (RQ) using the formula:
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Respiratory Substrate = something that will be broken down to release
energy for the synthesis of ATP

For example:

1. Triglycerides are hydrolysed to fatty acids and glycerol — glycerol can
be converted into pyruvate, while the fatty acids can be converted

into acetyl groups which are then picked up by CoA to make acetyl
CoA.

2. Proteins first have to be hydrolysed to amino acids and then the
amino acids have to be deaminated before being converted into
pyruvate.

Lipids store and release about twice as much energy as carbohydrates,
while proteins are roughly equivalent to carbohydrates.



Respiratory Quotient (RQ)

Calculated by dividing the volume of carbon dioxide released by the
volume of oxygen taken in during respiration of that particular
substrate.

CO, produced
O, consumed

RQ =

It takes six oxygen molecules to completely respire one molecule of glucose, resulting
in the production of six molecules of carbon dioxide. This results in an RQ of 1.0

Lipids contain a greater proportion of carbon-hydrogen bonds than carbohydrates which is
why they produce more ATP in respiration.

This means that they require relatively more oxygen to break them down and release
relatively less carbon dioxide.

This results in RQs of less than one for lipids.

The structure of amino acids leads to RQs somewhere between carbohydrates and lipids.
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Calculating the respiratory quotient

The oxygen taken in and carbon dioxide produced by 1 Calculate the RO of the insect at rest and
a desert locust was measured experimentally under in flight.
different conditions: 2 What does this suggest about the substrate

Conditions atrest | in flight ‘ being respired at rest and in flight?

Oxygen absorbed / au 10.5 160.0
Carbon dioxide produced /au (AL 1136 |

® carbohydrates =1.0
@ protein = 0.9
® lipids =0.7

Calculating the respiratory quotient
1 At rest 10/10.5 =095 (1); in flight 113.6/160 = 0.71 (1).

2 Respiratory substrate changes (1); (from) mainly carbohydrate to carbohydrate and lipid (1)




