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Lecure #4 Study Guide
Define Key Terms and Concepts

1. 4.2 kcal•gm-1
2. 5.65 kcal•gm-1
3. 9.4 kcal•gm-1
4. Atwater factors

5. Bomb calorimeter

6. Calorie

7. Direct calorimetry

8. Closed-circuit spirometry

9. Digestive efficiency

10. Direct calorimetry

11. Heat of combustion

12. Indirect calorimetry

13. Open-circuit spirometry

14. Respiratory exchange ratio

Study Questions

The Calorie – A Measurement Unit of Food Energy

Describe the difference between a calorie and a kilocalorie.

Gross Energy Value of Foods

Describe the instrument in direct calorimetry to measure a food’s energy content?
Heat of Combustion

Give the heats of combustion for the three macronutrients>


Carbohydrate


Lipid


Protein

Why is the heat of combustion for protein less in the body than in a bomb calorimeter?

Net Energy Value of Foods

Compare the heat of combustion of carbohydrates and lipids  in the body and determined by bomb calorimetry.


In the body


Bomb calorimetry
Digestive Efficiency

List one effect that dietary fiber has on the energy availability of ingested foods?

Energy Value of a Meal

Calculate the caloric content of 100 grams of a food containing 5% protein, 14% lipid, and 20% carbohydrate. (Hint: Use the Atwater general factors.)

Calories Equal Calories

From an energy standpoint, explain why 100 calories from a piece of cake is no more fattening that 100 kcal from celery?

Heat Produced by the Body

List two methods to determine heat production by the body.


1.


2.

Calorimetry

Briefly describe the principle of calorimetry.

Direct Calorimetry

Describe direct calorimetry to measure human heat production.
Indirect Calorimetry

List the two methods of indirect calorimetry.


1.


2.
Closed-Circuit Spirometry

Give one disadvantage of closed-circuit spirometry during exercise studies
Open-Circuit Spirometry

List one positive aspect of each of the following procedures of indirect calorimetry during exercise studies.


Portable Spirometry


Bag Technique


Computerized Instrumentation
Portable Spirometry

Who were the first scientists to use portable spirometry?

Bag Technique

What kind of breathing valve must be used with the bag technique for open-circuit spirometry?

Computerized Instrumentation

Lists three instruments that need to be interfaced with a computer for on-line measurement of oxygen uptake.


1.





3.


2.

Direct Versus Indirect Calorimetry

Give an example of the degree of agreement between energy expenditure obtained by direct and indirect calorimetry.
Caloric Transformation for Oxygen

Assuming combustion of a mixed diet, give the rounded value for the number of calories released per liter of oxygen consumed?

The Respiratory Quotient (RQ)

Write the RQ formula.
RQ For Carbohydrate, lipid and protein

Write the RQ for carbohydrate?

Write the RQ for lipid?

Write the RQ for protein?

RQ for A Mixed Diet

Give the RQ for a diet of approximately 40% carbohydrate and 60% lipid.  What is the corresponding caloric equivalent?


RQ


Caloric equivalent4:33 PM
