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A Diffusion Scrubber Based Flow Injection Spectrophotometry for the Determination of Breath Acetone
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Introduction
It is well-known that a person suffering from diabetes exhales relatively large amount of acetone resulting from fatty acid metabolism. Therefore monitoring breath acetone can be useful to follow such patients on a prescribed diet regimen. On the other hand, for even healthy persons, the exhaled breath acetone dramatically increases. In this paper, a diffusion scrubber (DS) based flow injection (FI) spectrophotometry is proposed for the determination of gaseous acetone in human breath. We discuss the effects of fasting and exercise on the exhaled acetone levels.
Results: A DS was used to collect standard gaseous acetone or breath acetone into pure water. The chemistry involved the reaction of the collected acetone in liquid phase with hydroxylamine, followed by the reduction reaction of iron(III)-1,10-phenanthroline (phen) complex with the residual hydroxylamine to form a red iron(II)-phen complex (λmax = 510 nm). In the first reaction, hydroxylamine decreased proportionally to the concentration of acetone, and therefore the produced red iron(II)-phen complex decreased with increasing acetone (a negative FI peak was obtained). The limit of detection (S/N = 3) for gaseous acetone was 0.036 ppmv, the limit of quantitation (S/N = 10) was 0.091 ppmv, and the linear range extended to 2.61 ppmv. We measured breath acetone concentration exhaled from healthy subjects using the proposed analytical system. The concentration range in 5 volunteer subjects for 3 days ranged from 103 to 322 ppbv. On the other hand, the concentration levels of 2 subjects slowly elevated in the fasting state for 27 h. The concentration of one subject ranged from 194 ppbv to around 1.2 ppmv; a meal after the 27 hs resulted in the decrease in breath acetone concentration. We also discuss the effect of exercise on the exhaled acetone levels.
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