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INTRODUCTION

Gaseous formaldehyde is one of the harmful and injurious VOCs (volatile organic compounds), and
has been reported to develop Sick-house syndrome, especially at the hermetic house. In this work, we
have constructed a high-sensitive NADH (A=340nm) fluorometric biochemical-sniffer by incorporating
fibre-optic device with UV-LED (A=335nm) based excitation system and FALDH (formaldehyde
dehydrogenase) enzyme membrane into a diaphragm reaction cell with gas- and liquid-compartments for
the formaldehyde monitoring in the gas phase.

EXPERIMENTAL

The NADH fluorometric sensor was constructed with an UV-LED (A=335nm, Figure 1), a fibre optic
spectrometer, and an optical fibre probe. The UV-LED light source and the spectrometer (or
photomultiplier tube) were connected to the optical fibre probe by Y-shaped optical fibre. A band-pass
filter (BPF:340nm) and a long-pass filter (Cf=400nm) were placed. The FALDH immobilized membrane
was attached on the optical fibre probe as the separating diaphragm between the gas- and liquid-
compartments. Measurement of the gaseous formaldehyde concentration was carried out by PB (w/
NAD+) rinsing to the liquid compartment with the optical probe. The excitation UV light was conducted to
the sensing terminal of the optical fibre probe. Various concentrations of gaseous formaldehyde were
supplied from a gas generator to the gas-compartment. The fluorescent signals of NADH, produced by
enzymatic reaction of FALDH, were then guided to the spectrometer (or photomultiplier tube) and
recorded using a laptop PC..
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Figure 1. Comparison of light spectrum between UV-LED and Mercury lamps.

RESULTS AND DISCUSSION

The change of fluorescent intensity induced NADH generation was observed by the application of
formaldehyde vapour (Figure 2). The peak wavelength of the fluorescence was 491nm.The fluorescent
intensity of the bio-sniffer was related to the concentration of the gaseous formaldehyde (lower detection
limit: 3.0 ppb). The fluorometric bio-sniffer was possible to monitor the concentration change of
formaldehyde vapour with good sensitivity and ultrahigh gas-selectivity.
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Figure 2. Typical responses of fluorometric bio-sniffer for formaldehyde (20 and 80 ppb) in the gas phase.
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