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Determination of Respiratory 
Quotient (RQ = VCO2/VO2)

ÂFor glucose (a sugar)
C6H12O6 + 6 O2 6CO2 + 6 H20

RQ = 6/6 = 1.0

ÂFor Trioleate (a fat)
C57H104O6 + 80 O2 57 CO2 + 52 H20

RQ = 57/80 = 0.71  

Non-Protein RQ and Substrate Partitioning

Zuntz and Schumburg, Modified by Lusk, 1924

RQ % CHO % Fat
1.00 100 0
0.95 84 16
0.90 68 32
0.85 51 49
0.82 40 60
0.80 33 67
0.75 16 84
0.71 0 100

Combustion of Foods and Body Stores

Food/
Body Store

kcal/liter O2 kcal/gram RQ

CHO 5.05 4.2 1.0

Fat 4.70 9.5 0.70

Protein 4.50 4.2 0.80

PA on
Mixed Diet

4.82 0.82

Starving 4.70 0.70

PA is Postabsorptive

 

Metabolic Rate in a Resting Men

ÂMR (kcal/min) = VO2 (l/min) 
(Caloric Equivalent for the RQ)

ÂMR (kcal/min) = 0.25 (l/min) 
(4.82 kcal/lO2)

ÂMR (kcal/min) = 1.2 kcal/min

RQ = 0.82, 40% CHO & 60% Fat
Typical of Metabolism on Awakening in the AM

Metabolic Rate in an Exercising Man

ÂMR (kcal/min) = VO2 (l/min) 
(Caloric Equivalent for the 
RQ)

ÂMR (kcal/min) = 4.0 (l/min) 
(5.05 kcal/l O2)

ÂMR (kcal/min) = 20.2 kcal/min

RQ = 1.0, 100% CHO
Typical of Hard Exercise

 

Question: If the Preceding Data Were 
Obtained on the Same Person, What 
would be His/Her Metabolic Scope?

ÂResting MR 1.2 kcal/min

Â Exercise MR = 20.2  
kcal/min

ÂMetabolic Scope = 16.8x

What was the Metabolic Scope of
Olympian, the Obese, and Heart Patient ?
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The Fick Relationship of 
Oxygen Transport Use

VO2 = Q (a-v)O2

Q = VO2/(a-v)O2

where: VO 2 is O2 consumption 
a is arterial O 2 Content 
v is mixed venous O 2 Content

��

The Fick Relationship of 
Oxygen Transport Use

VO2 = Q (a-v)O2

VO2 = Flow (O 2 Extraction)
VO2 = f Vs (a-v)O2

VO2 = (Heart Rate) (Stroke 
Volume) (O 2 Extraction)

Why VO 2max is Considered to Be 
the Standard of Physical Fitness

Brooks et al., Exercise Physiology, 2004.

��

Brooks et al., Exercise Physiology, 2004.
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Relative Changes in Concentrations of Phosphagens
And Related Compounds 

Effort (% VO 2max)

Spriet, Howlett, and Heigenhauser, MSSE, 2000.
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Definitions of Metabolism

�„ Functional:  the sum of all 
transformations of energy and 
matter that occur in a living 
organism.

�„ Operational: rate of energy 
turnover (heat production).
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