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Levelsand Related Factorsof Airborne Fungi in Microbial and Chemistry Laboratoriesin Universities

Sung Ho Hwangt - HyunWoo Jo* - Dong Uk Park?

- Yoon Chung SK*' - Kyong Nam Ryu* - Kwon Chul H&

‘Department of Environmental Health, School of Public Health and Indtitute of Health and Environment, Seoul National Universty,
“Department of Environmental Health, Korea National Open Universty,
*DepartmentofBi ochemistryandHeal thScience, ChangwonNati onal University

The purpose of this study is to assess the level of fungi
concentration in the university laboratoriesin Seoul, Korea, and
to investigate factors contributing to these concentrations. The
samples were taken from three gpotsin each laboratory; the top
of snk, the center of laboratory, and the front of ventilation
system, i.e fume hood a the chemica laboratory and clean
bench/hiosafety cabinet a the microbid laboratory. Air samples
were collected usng the single-dage Anderson sampler (Quick
Teke 30) & aflow rate of 28.31/min for 5 min on nutrient media
in Petri-dishes located on the impactor. Fifty-two ar samples
were collected from 19 different laboratories (13 microbiology
laboratories, 6 chemistry laboratories) in the university, and
concentrations of airborne fungi showed no significant
difference (p>0.05) between microbiology and chemistry
laboratory, and so no Sgnificant difference a three locations
(ank, center, front of ventilation system) in microbiology and
chemigry |aboratories. Average concentrations of fungi in 19

A S A W ek 339 o] Hojgek A
#7] 29427 F VAol g 7-2o] |42 FAHof

15290 1 2000 119 259), A1) - 2010 3¢ 159
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laboratories ranged from 7 to 459 cfu/m?, with an overall
Geometric Mean of 52 cfulire. Airborne fungi concentrations of
6 samples (12 %) exceated 150 cfun, the guiddine of WHO.
Theratios of Indoor/Outdoor for airborne fungi ranged from 0.2
to 4.8 (meen = 1.6). Related factors were messured such as
relative humidity, temperature, and laboratory area. Temperature
and laboratory area showed no significant relations to
concentrations of arborne fungi except for rdative humidity in

thelaboratory : o
Concentrations of fungi were sgnificant different (p<0.01)

between rainy or cloudy and sunny. However, there was no
sgnificant difference between genera ventilation and non-
generd vertilation.

KeyWords:  Airborme fungi, University, laboratory, Weether,
Rdative humidity
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2008). A = Penidillium 744173 w18k 173932
07]13% Agegllus= A7 7], &2, 2] Q) oFslof 9
< 1, Agegillusel| 4] A4 = Aflaoxine B1-> 2Hd
Z o]t} Cladogporium®} A 4| 27] A & g A 9l
(Desai 5, 1989).

Ak 2008 w538l H AR FAll sk =
o+ 2k 87,0007 o] Ake] thshd A So] thshw A& Al of A
ARYATE 37 9k A0 7 et (24| E .
2008). tshi A AL tfahA), e Ao ws W AL
oheh AT £ L 913 thopdt AGo] o] Tl Faz

ol 3 A gt AT dEelAl= s 43 bt
= 78 Agaitoln (=38 ]edld g 2003). 1
27 wol ety A A Aol cf st 7] A A A
FAARE A ¢ 5 8.5t

7% At D AP Ao #5 A= 8
2007)3} 529 (%730}, 2005), 1l = A A A
2006) Eol 3 O*XM *‘Zﬂ fﬂﬁ‘ﬂél‘?iélé o= 3715
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283 1/min®] F2 0 3 ® 7% Andersen one-stage sampler
(Quick Take 30, KCInc, USA)Z AHE-313ith A B = 5TEOP
A om, A E AFH A G For 277

A E kR S A WA E 247l Aol

A= At Hek vuke A A7) % Sabouraud Dextrose
Aga(SDA)E 819111, 40 9} % wi#]= 35 CTollA] 724]
{53k Incubetorel| A | AT 71 J%‘( ony)E 7t
ol 371 % &9 8% @%‘?3 AAkete] &= E(CRUINT)
S UeRlth A2 @33} . AHE A8l S8 A AA
29 10%= FA FE A (NIOSH, 1994) afglon, 37 =
At A =5 v wskr] 918 23 A& Sl = o
HilImold 1HA& T 37 5 z LLQ Sk AR
A F AlZF Fo %9 &5+ Velocicalc® Air Velocity
Meter(Model 9555 Saries TSI)E: ©]-8-5to] 54 31 3ith

2) & AEA

E 7|24 8- PSS package (verson 120) =2 7 S A}8-a}
A} ShepiroWilk tet = &-3ll 7] 8Hd 1225 HERle] 7]5t
B (GM) 7|8k HAHGD)E A=A L = S AR
A2 2 gk A5 E ol 85t Tt 371 5
A 559 25, F5, A8 |Az A=
Peerson correlation v‘i—*—i‘ﬂd Agato] TAA A= A7t
AL, 7] & At FLTF APAT e sEAto] of e A
A Y A E5A A, QAR 9] 7 9 o] mHE
A& A& 9190 test B ANOVA test 2412 2] 83}
et

m. aAq

1. Ciste AEAoAMe FHe| dhiypZ=
Table1° 93_'Q ﬂél-}\h‘sl/\l_q. ]Aﬁ%)\]fﬂ)\]ﬂ lr_x:vliLE
S Uehd 21 0 2 A A 5271 Al 55 5070 Al & (96 %)ell Al %
o] AZ= 9t} ShapiroWilk tetZ £} 507) 21 A £.9)
=5 2= Jog-normal ¥ 2 3191 T (W-test, p<0.05)(Fig. 1).
EHAZND)A 2 E A9 et W2 7]t EH(CGM) s =&
52 cfumro] 91l 5% Ebﬂ IR 7~459 duin? (Table )it} A3t
of st Ao} 2 9] ) vl&-2 Aol L6 YEbsta H
9l 02-48% v AYEA AL g A Yo vt 9
F s ERmt A Yebgeh tighw 88 A 3t v 54
Salof o] AukA el Hit L Heo] 49T E W=
20-271CE YeERHA 2, At o] 445%, HE 7T
30~61%, A A WAL Hto] 214 mg, 2] 7} 18 m~567 nt
2 Yelth v B A Y] ] e BAE
(ND)A| 5 & A| 2] 3t 7] 81 1HGM)o] 57 cfuin?, 1 9] 7} 7459
cfumP= UEbsta, 318kl 822 7] 51 o] 44 cfuln, 1§
7} 7~298 cfulmt= u] Al U/\Eh‘g 1o] g}rﬂﬂ@ﬂir/} o
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Table 1. Concentration distributions of airborne fungi in microbial and chemistry laboratories
Ga;;b@m ng /ORatio daﬂgﬂ&) Fungj concentrations (cfuli) Indoor dimate
Samples GM(GSD)  Median range GM(SD)  GM(D)
temperaure  Reativehumidity
Microbial Lab. » 16 3H(%) 57127) Y7l 7~459 254(11) 497(12)
(n=13)
Chemistry Lab. 15 13 15(100) 427 57 7~298 29(11) 436(12)
(n=6)
Tod (n=19) 50 16 50(9%) 5227) 57 7~459 2491 47512
% = Occurrence of fungi
THp>0.06).
g @ A WA A 3] GFo) w2 AF0 =T E Hjaw
- o) 18 e A} SapsieiTaied) 540 4184 07
. b Ll o S
£ nl 9”6‘”4 ) L7t B EX ol S E F R
HE) e At & AoHp<00n) S vhehh gt shA R A7)
[SEEET

-

T T
1 1 100

Concertrations (CFUIm®)

1000

Fig. 1. Distribution of airborne fungi concentrations.

5 R SIA RS A 2 Q1 o) o 2hol = LA T (p>0.08).

A Gt st Aol f1A o w2 X‘EU &
e Table2 9 Aot v = A A 2 7H el A GM-s =7}
69 cfun?= 33 Zoll A 78 39k, 3171787 o Al 45 cfuine?
= 7P v SR UE ST stetd d Aol = 71

2] o] A &) GMF =7} 55 duln? s 3329) 9]4] Fol| A 7H =
Al bk A A Sl 37 dumfz 7 e s

LERYISITE n| A E A H A3} sl 9 o] 9 x]of mE &
AZ Q] -2 8k 2ho] (P>0.08) = 3T

2. A AOM S| Flf2t 2HHE @4

Teble32> A9 29 B QAE dolr 7| 3] &
o AUNEE, A4 b9 9 AE Peason % -‘q'ﬁl"ri"r
Aot A3} A4t TR F7k 798 A (p<000)=
Hom & A WAL 505t AA S LFERY A %“”

ol 0h2 213 SR 918 Aol & LehA Sgik

V. 13

£ Aol A Ak 19302] A3 Aol A o] AEE 50
e A& 5 670 AR (12 %)l AlAI A7 5HWHO) <]
7Fo] =2kl 150 cfuimis 283l et Al g} A 9] o] A+t &
O] H]&9] Hfo] 1607 eI H 9= 02488 LE}
Uigitt. o] 9} 2 A= A 2] w2t A8 2]
TERT = o] Mo AFA el AT (Leeet d,
2002: Kimet d., 2(1)8) Néﬂ}l L }\]-];H/\C /Jfg)\a] cdzjjﬂr
2 Al Wt 23] Pearson A HEA A 3} )

F 2o At FEe| Fo et AR IAE BYA N 5,
NW‘ AA = ook A o] itk ol st A=
Guo 5 (2004)2] ATellA =8t o8t A S YERd
A} A&k 1, w2 A FEs vF 227 e A et
T A8 S FZIA 71T Ts 5(2008) 2] A-9F U 4]
ﬂ"ﬂv} SHA R, ZH"F TEo} 2Ll O AHETE

S, 20008} 2 f-of st g o] flolth ol gl A & 2

A 50| HE A, ThE AZAH B, ThE AR

A3t o2 wj A7 ARG 0 7 913 xjojel Z1o 7 A}LQ
] HESF o of| A= A A Lol A 9] &5 W 9] 71 20~27.1

CE ACGIH(1999)0]] K.a1%gl 2o Aol 23hsl L& 19
(15~30 C)EU} A A o 7 AdAY &5 2fo] 7} 4] kot

f=R = =1
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Table 2. Concentration levels of airborne fungi according to the types of laboratory and the sampling
points

o _ No.of Fungi concentrations (cfu/re)
Lab. Cladfication Locations :
Samples GM (GSD) Mecian Range
Microbid Lab. Canter 13 69(27) 42 21~459
Snk 13 54(29) 71 7377
Vertilation 9 4528 42 14~266
g/dem
Chemidry Leb. Center 6 43(26) 68 7~-86
Snk 5 37(42) 21 7~291
Ventildion 4 55(14) 57 35~79
sydem
Totd average 50 52(2.7) 57 7~459

Table 3. Pearson correlation between airborne fungi concentrations and related factors in the university
laboratories

cx)noitl?r;iiors Tem;zerature fierlna;t(lj\llt?/ Lab. aea(n?)
(duf) (©) %)
Fungi concentrations 100
(cfuln)
Temperaure 0.08 100
()
Rdative humidity 047%* 023 100
(%)
Lab. area(nv) 012 -046* 0.34* 100
#p<0.05
*%p<0.01

Table 4. Average concentration of airborne fungi according to weather and general ventilation

Weather Gengrd vertiletion
Ranordoud unny Exigence Nonexistence
GM(GD) 106(2.0) 36(15) 62(2.3) 56(2.3)
concentrations
of fungi (cfu/n)
N ©) (10) (10) ©
P-vdue 0.002 082

Toal N=19
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