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Background: The concentration of acetone in human breath is indicative of the rate of 
fat metabolism in healthy individuals. A study was performed to assess the effect of diet 
and exercise on the concentration of acetone in human breath, and to simultaneously 
examine the accuracy of an enzymatic electrochemical sensor system in measuring the 
concentration of breath acetone.  
 
Methods: The human study, approved by a Human Study Review Board, consisted of 6 
male and 6 female volunteers with both average (19-29) and high (> 29) Body Mass 
Indices. Week1 of the study was a non-dieting baseline, Week2 induced a 500 calorie 
reduction in normal diet, Week3 added 200 calories of daily exercise, and Week4 
returned to baseline. Volunteers filled breath bags each morning, and the bag acetone 
concentration was measured using Gas Chromatography (GC). The remaining breath 
was partitioned to liquid, and acetone concentration was measured using Liquid 
Chromatography (LC) and the enzymatic electrochemical system. Weight, impedance, 
and urine ketones were also measured daily. 
 
Results: Breath acetone concentration measured using the enzymatic electrochemical 
sensing system showed a linear correlation to breath acetone concentration measured 
using both GC (R²=0.94) and LC (R²=0.96). Week1 baseline breath acetone 
concentrations were all within 0.5±0.4 ppm v/v. Breath acetone increased 2-3 days after 
dieting commenced as the body switched from burning glycogen to burning fat, and the 
average breath acetone concentration across all 12 participants increased to 1.1 ppm 
v/v during Week2. Breath acetone increased again to 1.6 ppm v/v during Week3 when 
exercise was added to the study regime. Breath acetone returned directly to baseline 
levels during Week4 when diet and exercise ceased. Breath acetone correlated to 
weight lost (R²=0.77) in the 10 individuals who lost weight, and also to calories reduced 
(R²=0.67). Breath acetone concentration tended to increase as fat loss measured by 
impedance increased, although the correlation was weak (R²=0.32). There was no 
correlation of urine ketones to breath acetone or to weight lost. 
 
Conclusion: An enzymatic electrochemical sensor can be used to measure the 
concentration of acetone in the breath of dieting and exercising healthy individuals. 
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