Appendix C Calculation of Energetic and Biochemical Equivalents
of Respiratory Oxygen Consumption

E. Gnaiger®

1 Introduction

The evaluation of metabolic energy loss is the major aim of respiratory studies in eco-
logical energetics and for the construction of energy budgets. The polarographic oxy-
gen sensor is becoming the prominent tool for indirect calorimetry in laboratory as
well as in field investigations (Parts II and III). In this context a comprehensive outline
of the calculation procedures for conversion of oxygen consumption data to energy
equivalents is warranted. A more rigorous treatment of the subject will be presented
elsewhere [6].

2 Stoichiometry
2.1 Respiratory Quotient and Nitrogen Quotient

The respiratory exchange ratio or respiratory quotient, RQ or Yco, |0, (moles of CO,
liberated per mole of O, consumed), represents a well-known concept for the estima-
tion of the oxycaloric equivalent in relation to the relative proportions of carbohy-
drate and lipid respired. The oxidation of carbohydrate involves equal amounts of carbon
dioxide and oxygen (RQ = 1), but, due to the more reduced state of lipids, less CO, is
liberated per mole of oxygen in the oxidation of fat (RQ = 0.72). The RQ for protein
varies as a function of the excretory product. Taking alanine as an example,

NH, CHCH; COOH +3 0, = 2.5 CO, + 1.5 H, 0 + 0.5 CO(NH, ), (1a)
NH,CHCH;COOH +30, 3 CO, +2 H,0+  NHj, (1b)

the respiratory quotient for urea, RQ

equals 0.83, whereas for ammonia ROy,
is 1.0.
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