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This sudy evauated the arborne concentrations of fungi in
universty laboratories, hospital diagnogtic laboratoriesin Seoul.
The incubated fungi was identified by lactophenol cotton blue
(LPCB) gaining method. Varigbles such as types of vertilation,
temperaure and rdaive humidity were investigated to explain
|aboratory arborne fungal concentrations. A total of 97 ar
samples were collected from 10 facilities in two inditutions.
Aspergilus gap., induding Aspergilus niger, Apergillius flavos
and Penicillium spp. were found as predominant species.
Airborne fungd concentrations ranged from not detected (ND)
to 1,890 CFU/my. Airborne fungal concentrations were high in
generd-ventilated fadilities and in laboratories where relative
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humidity ( > 60 %) were high ( p < 0.001). Therefore, we
sugoest thet relative humidiity should be mantained to properly
reduce the concentration of fungd in university and hospital
laboratories.

KeyWords:  Airborne fungi; laboratory; ventilation;
temperature: relative humidity
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Table 1. Fungal concentrations and environmental factors investigated in university laboratory, hospital

diagnostic laboratory and biowaste stie

nsiion P N it ingigifid M D e Te“fg ? e R?;évt(; V?i;m
Univergty A2 9 Ayaglusgedies Apagilusflawus 122 +997 NA  267+04 542+18 GV°
laboratory Penidllium species, Unidentified mold
B 10  Agegilusgedies Peniclliumspedies 347 =122 NA 263105 71325 GV°
Unidentified mold
C 10 Agpergilusspecies Apergilusniger, 56 + 46 04 247+15 62960 GV°
Penicilliumspecies
D: 10 Aspergilus species, Agpergilliusniger, 13 + 13 01 26712 434*=54 HVAC
Penicilliumspecies
B 10 Aspergilusgpecies, Agpergillusniger, 36 + 27 09 261%+19 489*£52 HVAC
Penidillium species, Unidentified mold
P 9  Agegilusspecies Penicilliumspedes, 49 + 35 12 280*£10 466+t11 GV
Unidentified mold
G 10  Axagilusflaws Peniclliumspecies, 804 =503 93 253104 60726  GV°
Unidentified mold
He 10 Unidentified mold n+17 05 242+11 51886 HVAC
Hospita ¢ 9  Agegilusspecies, Penicilliumspedes, 18 * 16 NA  264£09 279£32 HVAC
diagnogtic Unidentified mold
laboratory J 10  Ageglusspedes Unidentifiedmold 23 = 51 NA  231%15 563*£22 HVAC
Totd 10 97 151 £ 293 251+ 1758+ 120

*; Facility, a; microbial lab, b; fish lab, c; mouse lab, d; diagnostic lab, t; consists of solids, liquids, laboratory waste and hazardous chemicals with
biological components that are potentially infectious or dangerous, e; General ventilation, f; heating, ventilation, and air conditioning, NA ; No

application (rainy days except for J)
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O % |/Ordio (AU 9] s EH)E AEA HE =48 A3} C,
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HE2 08 UrE}MJ— FGAgAH 1ol oz i
E7FFEE Bk 2 20 % YEH.

thetw A G A I B ARG M S S
<= Aspergilus spp., Aspergilus niger, Aspergilus flavus,
Penidilliumspp. 2 573 ¥ 3t}

7|¥PE ol whE 7] w2 Table 29} 2tk o
A8 A (Mean = SD =113 + 140 CFUMmy)o| XY e A}
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<0.002).
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Table 2. Comparisons of airborne fungal concentrations according to the institution type

- _ No. of Airbornefungi concentration (CFU/NT)
Characteridic Vaidle . ;
samples Mean + SD Min Median Max pvaue
Institution  Unjversity lab 78 113 £ 140 ND 484 18907 <0.001°
Hospitd 19 21+ 38 ND 7 167
diagnodticlab

a, Mann - Whitney test, ND; No detection
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Fig 1. Box plots of airborne fungal concentration
according to type of laboratories

(microbial lab. (n=58), fish lab. (n=10) and animal
lab. (n=10), p<0.001

60% o] & w7} 60% o]5F Y wl K} F5-717 0] T
7} 805 =8 Ao 7 Ve (p< 0001). 34| ¥k &1
7}25C 01% o ¢} o]t wli= -3k 2o 7} LpERA]
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Table 3. Univariate predictors of airborne fungal concentrations

Growps No. of Airbornefungi concentrations (CFU/n?)
samples Mean £+ SD Min Median Max pvaue
Vertilation GvP 48 283 = 372 ND 112 1890 <0000
Sysgem HVAC 49 21+ 29 ND 7 168
Rdaive >60 21 246 + 240 ND 198 998 <0001
Hurmicity(%) <60 76 156 + 361 ND 28 1890
Temperature >25 52 123+ 31 ND 28 1890 0.40°
() <25 45 181 + 270 ND 50 1251
a, Mann- Whitney test, b: General ventilation, c: heating, ventilation, and air conditioning, ND; No detection
Table 4. Spearman correlation between fungal concentrations and environmental factors
Fu )
cormwtratiorng;CFU/m‘) Temperature (C) hur?m?d?t;/ (e%)
Fungdl concentrations (CFU/m’) 1.00
Temperature(C) 0.30* 100
Relative humicity (%) 057 023 100
*p<001
Table 5. Airborne fungal concentrations according to relative humidity range
Relative humidity No.of Airborne fungi concentretions (CFU/m’)
range (%) samples Mean = D Min Median Max
<40 14 18+ 15 ND 18 42
0-<50 ) 37+18 ND 18 198
50- <60 A 80 178 ND 25 998
-<70 18 430 + 519 ND 229 1890
>70 3 341+ 130 42 377 485
ND; No detection
o] AE S e HwAlE oF7 |5kl B tHWu 5, 2006, A 2] frel s 2710] E} 3k A 3o} AJ skttt
Menddll -, 2008; Fisk -, 2000, 1h5=3, 2009) B PN PARS IS }i% ] g] FEEGAEA (R
AYPH O 24U EEE =Y 4 Sist FA)olM M 52 F 1&%}4 A o= GAEA Y
dh= 9910 B 1% tHACGIH, 1999). 53] 5 e o] A B o s EEMO% I, Hpe>
LA e AN r g 4R A AA RS AR R o2 984 Qo] el £ L 27
B A0 = 9Fe} ) 31 9k (T 9} Li, 2009), 8 302 RESISIch el EAH: ek 518 4
AUFEE FI0% I E T F A7) w52 el 715 5"%@%_‘113}0}1/]&}11]—;1]7}H SR =
A7 4050%el A 71 5 F 2 E R 3111 60-80 %013 T Fole /P TR g QR0 B Y] wo|tt
o] 7V 58 F L YEhol A G St S (Nilsson &, 2003, ‘#%%2009) 1] =3-0] $74 K57 (EPA) 1| A]
A SR ot 4% 2 dotholelindhli - S HHATE AT S8 A Aoz A 33
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