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Study on the real-time prediction system of bioaerosols in indoor air

J. Y. Park, Y. R Kim, S. W. Choi, S. M. Lee, Y. J. Lee, J. H. Oh?, J. S. Choi®,
J. H. Hwang” and J. H. Byeon”

Environmental Hazard Inspection Division

Abstract

Bioluminescence is the phenomenon that light produced through adenosine triphosphate (ATP) reaction
with enzyme luciferase. This method (ATP method) is one of the fastest way to evaluate the bioaerosol
concentration in the air. In this study, a linear relationship was obtained between the results of the ATP
method (RLU/m3) and conventional culture-based method (CFU/m3) with R2 value and corresponding
equation both in the general and vulnerable facilities. The R2 values fit well (=0.85) except for the sampling
points in a turbulent state (0.46) and in operation of the air conditioning system (0.13), where the obtained
results were close to the limit of detection (LOD). In addition, identification of sampled colonies in the
vulnerable facilities represented Staphylococcus and Micrococcus, which are usually observed on the skin

and mucosa of humans and animals.

Key Words : Bioaerosol, Adenosine triphosphate, Bioluminescence, Indoor air quality
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Fig. 1. The developed swab—type air sampler.
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Fig. 2. Standardized process of sampling for RLU measurement.
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Fig. 3. The results of the field test; correlation of RLU—CFU.
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Fig. 5. Identification of sampled microorganism in the university hospital (A)main

building lobby and (B)respiratory center lobby.
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Fig. 6. Identification of sampled microorganism in the sanatorium
(A) bedroom (B)dining room and (C)living room.
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