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LECTURE #4 NOTES 
OBJECTIVES 
• Define the following: (a) heat of combustion, (b) 

digestive efficiency, and (c) Atwater factors. 
• Compute the energy content of a meal from its 

macronutrient composition. 
• Understand the concepts of direct calorimetry, indirect 

calorimetry, closed-circuit spirometry, and open-circuit 
spirometry. 

• Describe closed-circuit and open-circuit spirometry for 
measuring oxygen uptake determinations. 

• Define RQ. Discuss its use to quantify (1) energy release 
in metabolism, and (2) the composition of the food 
mixture metabolized. 

WHAT ARE CALORIES? 
 
 
 

HOW TO MEASURE CALORIES - 
CALORIMETRY 
 

 
 

HEAT OF COMBUSTION 
 
 
 
 

NET ENERGY VALUE OF FOODS 
 
 
 
 

ENERGY VALUE OF A MEAL 
 
 
 
 

MEASURING HUMAN KCAL PRODUCTION 
 
 
 
 

HEAT PRODUCED BY THE BODY 
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DIRECT CALORIMETRY  
 
 
 
 

INDIRECT CALORIMETRY 
 
 
 
 
 

DIRECT VERSUS INDIRECT CALORIMETRY 
 
 
 
 
 

CALORIC TRANSFORMATION FOR 
OXYGEN 

 
 
 
 
 
 

THE RESPIRATORY QUOTIENT (RQ) 
 
 
 
 

RQ FOR CHO, LIPID AND PROTEIN 
 
 
 
 

RQ FOR A MIXED DIET 
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THERMAL EQUIVALENT OF OXYGEN FOR 
THE RQ 

 
 
 
 
 

LITERS OF OXYGEN AND KCALS 


