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Nutrient trafficking

Oxidative hierarchy
Alcohol > carbohydrate > protein > fatAlcohol > carbohydrate > protein > fat

Ingested fat is preferentially stored instead of
oxidized 



Outline

Fat intake, fat oxidation and physical activity

Fat intake and dietary fat oxidation

Dietary fat oxidation and body fat 



Fat intake, fat oxidation and 
physical activity

Change in substrate oxidation after a change
from a habitual low-fat diet to a high-fat dietfrom a habitual low-fat diet to a high-fat diet

Technique: VO2, VCO2 and urine-N as measured
in a respiration chamber



Lean subjects (n=12)

Schrauwen et al. Am J Clin Nutr 1997;66:276-82



Energy balance at low fat ( 55/15/30) 
and high fat ( 25/15/60, C/P/F) diet 

Schrauwen et al. Am J Clin Nutr 1997;66:276-82



Substrate intake and utilization

Schrauwen et al. Am J Clin Nutr 1997;66:276-82



Substrate balance

Schrauwen et al. Am J Clin Nutr 1997;66:276-82



Substrate balance after glycogen 
depletion in obese subjects 

Schrauwen et al. Am J Physiol 1998;274:E1027-33



Conclusion

Fat oxidation is adjusted to an increased fat
intake within 7 d (in lean subjects)intake within 7 d (in lean subjects)

(Obese) subjects are capable of rapidly
adjusting fat oxidation to fat intake when
glycogen stores are lowered by exercise



Dietary fat oxidation and 
body fat

ObjectiveObjective

To determine dietary fat oxidation in normal-,
overweight and obese subjects 



Design

Subjects: 38 women and 18 men, age 30�s12y,
BMI 25�s4 (range 18-39) kg/m2

Dietary fat oxidation was measured with
d31-palmitic acid, dosed in a breakfast while

subjects were fed under controlled conditions in
a respiration chamber



d31-palmitic acid method

When oxidized, deuterium appears as water
and mixes with the body water pool providingand mixes with the body water pool providing

a cumulative record of fat oxidation



Results

Dietary fat oxidation, as measured over 12
hours after breakfast, ranged from 4 to 27%hours after breakfast, ranged from 4 to 27%

with a mean value of 15�s6% 



Cumulative dietary fat oxidation

Westerterp et al. Am J Clin Nutr 2008;87:132-5



Diet composition (en%)

fat protein carbohydrate n

30 30 40 1230 30 40 12
35 15 50 14
35 10 55 6
30 15 55 24



Energy and substrate balances

Westerterp et al. Am J Clin Nutr 2008;87:132-5



Determinants of dietary fat 
oxidation

Energy balance or fat balance did not explain
any variation in dietary fat oxidation 



Dietary fat oxidation and BMI

Westerterp et al. Am J Clin Nutr 2008;87:132-5



Dietary fat oxidation and body fat

Westerterp et al. Am J Clin Nutr 2008;87:132-5



Discussion

Recovery figures comparable with earlier
studies

Gender difference requires further study

Physical activity could be a modulating factor



Conclusion

Dietary fat oxidation is negatively related to
fat mass and thus might play a rolefat mass and thus might play a role

in human obesity 


