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Concentration of Airborne Fungi in Public Transportation
during Operation
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ABSTRACT

Objectives: The objective of this study was to evaluate the concentrations of airborne fungi in public
transportation from autumnl 2016 to summer 2017.

Methods: This study measured the concentrations of airborne fungi on six subway lines and intercity buses in
Seoul.

Results: The concentration of fungi in the air in public transportation was found to be lower than the standard
(500 CFU/m’) for vulnerable group facilities among public use facities. In summer, the concentration of airborne
fungi was relatively higher than in autumn. The concentrations of airborne fungi in subway (252.0 CFU/m*) and
train (45.1 CFU/m’) were high tendency during non-rush hours in summer, while intercity bus was high-
tendency during rush hours in summer (111.9 CFU/m’). The major types of airborne fungi in public
transportation were Cladosporium, Penicillium, and Aspergillus.

Conclusions: The harmful airborne fungus were detected though they did not exceed the standard in all public
transportation. As a result, further studies on the analysis of the distribution of airborne fungi by ventilation and
the characterization of indoor environments are needed to propose effective management of airborne fungi in
public transportation.

Key words: Airborne fungi, indoor air quality, intercity bus, public transportation, subway
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Table 1. Number of detailed sample per public transport
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Season
Transportation Sum (n)
Fall, 2016 (n) Winter, 2017 (n)  Spring, 2017 (n) Summer, 2017 (n)
29 9 29 9 76
Subway
29 9 29 9 76
. 10 10 10 35
Train
10 10 10 35
. 17 16 20 20 73
Intercity bus
17 16 20 20 73
Sum (n) 102 70 118 78 368
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Table 2. Detailed of Specifications of airborne fungi
measuring equipment

Parameter Description
Device name KAS-110
Flow range 0~30 LPM

Impacter size 74 mm (H)x105 mm (D)

Impacter hole 400 hole/0.25 mm diameter
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Table 3. The average value of airborne fungi in rush hours

Transportation Mean (CFU/m’) SD Min (CFU/m’) Max (CFU/m®)
Fall, 2016
Subway 159.0 69.4 48.5 3247
Train 11.6 9.8 49 34.4
Intercity bus 64.3 43.1 14.6 152.5
Winter, 2017
Subway 96.7 57.8 34.4 184.1
Train 214 23.1 0 63.0
Intercity bus 6.8 7.3 0 9.8
Spring, 2017
Subway 36.3 253 49 73.8
Train 21.6 18.8 49 492
Intercity bus 14.6 8.7 4.9 29.1
Summer, 2017
Subway 204.6 55.1 137.7 285.9
Train 353 15.6 49 49.2
Intercity bus 111.9 123.1 14.8 354.2
Table 4. The average value of airborne fungi in non-rush hours
Transportation Mean (CFU/m?) SD Min (CFU/m’)  Max (CFU/m®)
Fall, 2016
Subway 129.7 93.1 49.3 364.0
Train 17.1 7.7 4.9 29.4
Intercity bus 98.1 71.5 24.5 260.7
Winter, 2017
Subway 81.4 31.0 59.0 142.7
Train 14.7 19.9 0 54.1
Intercity bus 59 6.7 0 9.8
Spring, 2017
Subway 59.8 60.3 9.8 231.2
Train 49.0 34.6 19.7 112.6
Intercity bus 36.4 48.4 4.8 132.9
Summer, 2017
Subway 252.0 99.4 147.6 408.3
Train 45.1 35.9 14.8 113.1
Intercity bus 28.3 32.8 0 88.1
teol Al g UisaEsatge]l &3 Fele 2. Y R s 24 A
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Table 5. Species distribution of airborne fungi at seasonal
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Species

Transportation

Cladosporium spp. (%) Aspergillus spp.(%) Penicillium spp.(%) Total (%)
Fall, 2016
Subway 57.2 25 7.6 67.2
Train 333 11.1 27.8 72.2
Intercity bus 49.6 1.5 0.6 51.6
Winter, 2017
Subway 21.4 22 53.8 77.5
Train 35.1 2.7 10.8 48.6
Intercity bus 30.8 0 0 30.8
Spring, 2017
Subway 26.0 2.6 439 72.4
Train 222 0 2.8 25.0
Intercity bus 17.3 1.9 1.9 21.2
Summer, 2017
Subway 24 0.6 38.8 41.8
Train 17.1 24 122 31.7
Intercity bus 8.4 2.1 2.1 12.6
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