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Fig. 1. Food sources(carbohydrate, fat and protein)
are broken down(metabolized) to produce
energy(heat, kcals). The oxygen consumed
and the CO: produced are measured to
provide an indirect assessment of energy
expenditure.
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Table 1. Comparison of O» consumption, CO2 production, respiratory quotient (RQ), and heat

generated during the oxidation of the three main biological fuels
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Table 2. Equations to derive energy expendi -
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Gox, glucose oxidation; Lok, lipid oxidation; Py,

protein oxidation; EE, energy expenditure.
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Table 3. Interpreting respiratory quotient (RQ)
RQ = VCOY VO,
1 ethanol + 60; — 4C0Oz + H20
1 palmatate + 2300; — 160CO: + 16H20
1 amino acid + 510; —
41C0O; + 2.8H:0 + 0.7urea
1 glucose + 60: — 6CO: + 6H0
135 glucose + 302 —
CssHiaOs + 26C02 + 20H:0

Substrate utilization RQ
Ethanol 0.67
Fat oxidation 0.71
Protein oxidation 0.82
Mixed substrate oxidation 0.85
Carbohydrate oxidation 1.0
Lipogenesis 1.0-1.2

Table 4. Harris—Benedict Equations
Males: 13.7 X Wt+5.0 X Ht+66-6.8 X Age (kcal)
Females: 9.6 X Wit+1.7 X Ht+665-4.78 X Age (kcal)

Wt weight(kg), Ht: height(m), Age' years
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Direct Heat Measurement:

1Kcal = Heat required
to raise 1Kg H,0 1° C

Direct Calorimeter

Fig. 2. Direct calorimetry.
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Table 5. Indirect calorimetry equations
Complete Weir Formula

REE= [39(V O+ 1.1(V CO:]1.44 - 217(UN)
Abbreviated Weir Formula

REE= [3Y(V O+ 11(VCO] 144
Where V0= Oxygen consumption (mL/min)

V COz= Carbon dioxide production

UN= Urinary nitrogen (g/d)

REE= Resting energy expenditure (kcal/d)
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Fig. 3. Canopy dilution concept.
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Fig. 4. Dilution pump systems.
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