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ABSTRACT

Objectives: This study aimed to assess temporal changes in the level of culturable airborne fungi (CAF) in three
microbiology laboratories and determine the environmental factors associated with CAF level.

Methods: CAF levels were determined once per month from March 2011 to February 2012 in three
microbiology laboratories. An Andersen one-stage sampler was used for five minutes, three times per day to
collect the CAF. Arithmetic means of CAF concentrations and standard deviation (SD) were calculated. A
Mann-Whitney test was applied to compare the differences between environmental factors such as divided room
by structure of laboratory, use of humidifier, and use of air-conditioner. Correlation analysis was also applied to
identify the association between CAF concentrations and environmental factors.

Results: CAF levels demonstrated an increasing tendency in summer, and the three laboratories showed
consistent seasonal patterns. Temperature and relative humidity (RH) were associated with CAF levels. When
the humidifier was off, CAF concentrations were significantly higher in study rooms than in study rooms in

which the humidifier was on.

Conclusion: CAF levels in indoor microbiology laboratories varied greatly depending upon the temperature and

RH and whether a humidifier was used.
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Table 1. The characteristics of environmental factors in the three microbial laboratories

Laboratory A

Laboratory B

Laboratory C

Volume (m?) 380 393 390
(Area x Height) (146 %2.6) (151 x2.6) (151 x2.6)
Temperature (°C)
(Mean+SD) 23.6+24 242+2.5 24.5+1.4
RH (%)
(Mean+SD) 37.7+£20.5 343+183 35.7+£18.2
. Production of amino acid with  Production of amino acid with Waste purification with
Experiment

microorganism

microorganism

microorganism
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28.3 I/min®] #3222 HAE Andersen one-stage
sampler (Quick Take 30, SKC Inc, USA)E A&
SRt AEAFHE ABANF AXANA 5E F<L
zkzte] QR|AA YFERES AQ|staL 3HA whE
AR, AME AFH Aol ¢AEEFSLE
Sampler W& &%5x18] & Hvd 8|2 & sampler
off Azt wiXe g e AGAE
%1+ Sabouraud Dextrose Agar(SDA)OI Al 54
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Table 2. Monthly concentrations of CAF in three microbial laboratories

CAF (CFU/m’)

Months
Lab. A Lab. B Lab. C
N Mean(SD?) Range N Mean(SD) Range N Mean(SD) Range
Jan. 6 15 (12) ND' - 35 6 25 (37) ND - 106 6 5(5) ND - 14
Feb. 6 13 (7) 7 - 28 6 51 ND - 21 6 21 (24) ND - 71
Mar. 6 18 (25) ND - 57 6 11 (8) ND - 21 5 30 (37) ND - 101
Apr. 6 12 (10) ND - 28 6 104 (19) 71 - 123 6 14 (11) ND - 35
May 6 244 (106) 108 - 402 6 81 (50) 14 - 167 6 23 (30) ND - 86
Jun. 6 1111 (504) 553 - 2165 6 1955 (1319) 370 - 4621 6 1309 (690) 476 - 2625
Jul. 6 178 (186) 42 - 570 6 240 (144) 57 - 402 5 80 (76) 14 - 228
Aug. 6 126 (115) 21 - 341 6 131 (70) 57 - 247 6 147 (206) 21 - 596
Sept. 5 63 (51) ND - 145 6 67 (63) 14 - 198 6 77 (44) 7-153
Oct. 6 101 (81) 14 - 251 6 44 (13) 21 -57 6 57 (28) 14 - 101
Nov. 6 93 (81) 7 - 251 6 65 (23) 35 - 106 6 62 (32) 14 - 123
Dec. 6 14 (16) ND - 42 6 37 (20) 14 - 64 6 18 (11) ND - 28
Total 71 167 (340) ND -2165 72 230 (650) ND - 4621 71 154 (411) 71 - 5823

2 Standard deviation "; Not detected
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Fig. 1. Monthly(a) and seasonal(c) changes with temperature and relative humidity(b) in concentrations of CAF in mi-

crobiology laboratories

Table 3. Spearman correlation analysis between CAF and environmental factors in the three microbial laboratories

Conc.  Temperature RH CO,  Illumination VZl\glcli(iy No. of people Ac;;\;ﬁeof
Conc. 1.000
Temperature 0.191" 1.000
RH 0.651" 0.365™ 1.000
CO, 0.070 0.332" 0.319" 1.000
Illumination -0.028 0.034 -0.044 -0.129 1.000
Wind velocity 0.102 0.032 0.274™ 0.155" -0.148" 1.000
No. of people -0.003 0.159" 0.002 0.163" -0.323" 0.219" 1.000
Activity of people  0.117 0.098 0.196™ 0.138 -0.270" 0.114 0.317" 1.000

" p < 0.05, **: p < 0.001

eI ol g Adte 3 AP 25 fARE
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Spearman correlation 412 F+3°] FE¢ 2%,
BUEE, 19, Al &5 Alele] AAE €<l
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Table 4. Comparisons of CAF concentrations between the categorized groups by the environmental factors of the three
microbial laboratories

. No. of CAF levels (EU/m®)
Categorized groups : - - p-value
sample Mean+SD Min Median Max
“Type of Laboratory room 107 200+549 ND* 53 4621
i‘(’)m Study room 107 169422 ND 52 2625 > 0.05
" Total 214 185+486 ND 42 4621
Off 201 194+502 ND 52 4621
Humidifier On 13 33+39 ND 48 2625 > 0.05
Total 214 114+271 ND 49 4621
Off in study room 97 184 +440 ND 101 4621
Humidifier ~ On in study room 10 23+35 ND 4 108 < 0.05
Total 214 104+£238 ND 42 4621
Humidifier Laboratory room 107 200+549 ND 50 2625
off Study room 97 184+440 ND 8 101 > 0.05
Total 204 192+495 ND 42 2625
Air- Off 65 117+303 ND 31 2165
conditioner On 122 2484601 ND 62 4621 > 0.05
Total 187 183+452 ND 42 4621

2 These laboratories were divided by two spaces into laboratory room and study room °; Standard deviation “; Not detected
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