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Asian dust storms originating in the arid desert of China and Mongolia usually occur from late winter through
spring, and more than one million tons of dust per year is transported to the Korean Peninsula by the prevalent
westerly winds. We supposed that these dust particles could include bioaerosols and act as camiers of
microorganisms. In order to clarify the dynamics of microorganisms moving with these particles, the concentration
and composition of microorganisms associated with settled particles were compared between samples collected
during Asian dust events and those under non-dust periods. From February to April 2008, settled dust particles were
collected at one location in Ulsan using rainfall meter of 200 mm diameter. During this period, there was one Asian
dust event in Ulsan. The bacterial concentrations were higher in samples collected during Asian dust event than
those under non-dust period, whereas fungal concentrations were rather similar regardless of the Asian dust event.
We analyzed 16S rRNA gene sequences of 45 bacterial isolates obtained from the settled particle samples. These
isolates belonged to either genus Bacillus or genus Streptococcus and were tentatively identified as B.
amyloliquefaciens, B. aryabhattai, B. atrophaeus, B. licheniformis, B. megaterium, B. methylotrophicus, B. pumilus,
B. sonorensis, B. subtlis, B. vallismortis, S. epidermidis, and S. succinus. In cases of fungal isolates, genera such as
Mucor, Alternaria, Cladosporium, and Aspergillus were tentatively identified from samples collected at both Asian
dust and non-Asian dust periods. It appears that endospore-forming bacteria such as Bacillus sp. rather than fungal

spores are more likely to be associated with Asian dust particles.
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FA}(Asian dust= F23} B2 AR G} E2 ot 5
AR FEA Yol A vhgo] &l tf7] Fof] F7-3t ulAHA| 7}
A% URE B el dobke 714 @S it 9
v2hol A 9] SpAL A2 A x| of| A 9 mA|HR] WA, o]Fell
g agt A3t HAF, A7 getstr] 93t 712 54 3
& BH=tH(Chun et al., 2001). oA Al YA F F23
HYollA 597129 BH 2 W= WAk glrh(Korea
meteorological administration, 2012). A} BHAYA] 2 QA= of
FE hRe O 3 Ao gttt wEh SujellA
Z5= A= 2 10 um ©]3}1e] u]A|'H A (particulate matter
10, PM10)2 A=, AL IAYA] 3715 v|A|HA| Y] s e
Zo] Z7ktH(Chun et al., 2001). @R FjellA= FALR 13
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1XIZE B 400 pg/m® 0]49] B =7k 241%F o)) |4
FAOR oAbd ) FAFO|R, 147 B 800 pg/m’ 0]4k]
U AHA] FE=7} 2A7F o) A& AR A4E o AR
7} ZrZr ¥k 2 E oh(Korea meteorological administration, 2012).
71& I oA At tigt A= modelingS 33t o5
AR B, ulAHA Y s, 35 24 9 ARpe) 27) B,
3F7) Agte] TA st 5t 2AF Fof I Ao tE
Z}A 8kl Qdth(Lee et al., 2007, Park et al., 2008; Yoo et al.,
2008). A1 o R= A HAE & vEY FAF o)l
o3t o8] d3t7F Athdchinose et al., 2008; Iwasaka et al.,
2009). o] Aol A= FA HAZF AR BAof v A= St
A A2 uABE Yol g AeA Z2e] 7/l dis)
AF3HL Yot MAYELS 1 AA R B vAHAY £=57]9
A P bioaerosol FAJste] 7] fYHt. o]Hg
bioaerosol S 77, 4240 2 g SHS 2, E42A]
9] A8 5% Bl AR A7l U 93 & 5 Utk A9




ZHA ol A bioaerosol-Z A&} 7+59] A Hutel I7T 42
g AR ZAIE o718t = dith ALoA F71%F vdE
9] Faz = A7, F7bol| whet stein, ghatet -2 714 =
e oA &= W2 P W=rH(Griffin, 2007).

T A EAA] 2 TR SAEE vAHAE &
T83] bioaerosol-& {51, FPAL YT} TAFE v AHA] Y 1]
AEQ £z HF o= Ayt L= ok(Choi er al,
1997; Bae et al., 2005; Park et al., 2005; Lee et al., 2009). 5}X]
t, bioaerosol®] WA, o]F A= X 2o B3t JEE= oA
3] HE35 AAolt). B3] 2ot Aot Aof H]sf At
WY Q=L e AR o2 W 24k X oA AL 1A
o] mjAE FaLof tfgt A= vl AHH oot weba] 2 At
o A= FAt F2 WSt 2904 4871A] Yot Y] 2
9 nyEEA EAS B8l 4 A QoA detHA o E)5t
EUAEY X 9 TR, 123 Ao mlAE Eazof 1]
2= GFol| tigt 71 & J B E AlFstauz st

WELTE

S| ZE

A F2 WA B detexe] 29 nlgge) 2
2o} £578 wlwabs] 919), 2008 298] 427k 27 200
mme] AT olgetel YelHAE EHSSAT S
A 29 =2 nEFe] G AA WL F90e] 23 0ol

L FE7} 3% AE9 2AKY X 35° 317 21.5”N, ZHXE 129°
23 58.27E)oll 249] WA AABRGOw, Sk ot
A)0] o], THE SRS Bl B4o] A8kt Z71
et vl 23 (EF 8 Y oA T F8 Y AY TANA, A=A
9] g710] 84X|7k F<t HYolst AAE EH 3t FH74= 200 ml2
ket & JH3 52 870l A4 gem, vk S A A
A W] RS ZeT NES et

UsteiAle] A BEAEE & HREY 2UUL 28
stglew, 1719] Aol A -3 Yotz @5t 52 4l
=2 A7 47 mm, F= 37|(pore size) 1.2 um?Q GF/CZ &1}
5}o] 245} tH(American public health association, 1996).
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etuao] mak wjool ZRsa AlRast ARs 2kt
plate count agar®} dichloran rose bengal chloramphenicol
(DRBC) agarg ARE-3lo] A5 tHAtlas and Parks, 1996).
Azo| DS 4 24E 918 WFS A T 12407 ool A
AN Pt o, =dH Il A drojabi = g ePsie]
uf ARG 27 = A 2+ duplicate 2 3E5FH TH American
public health association, 1996). Plate count agar:= 35C of| A
484170 ¥1F 5 AYAGE W2k A%, DRBC agarks 25C
ol 120417k vio} 3 LebE ehe A4-shsick

MIz2e| genomic DNA &, 16S rDNA S 3! 7| 2
st ol Z3HE Alde] ufjf 2 g3 5 Ad2 2
229004 4¢Y 22U7HR] 270 L7 ERGE AR E gite = A

YelHx|el R BE 135

Yot} of Al mupet At SAA] E3E plate F A9 1
7 plateE A7gsaL, of 7| A BAG e 5 o 15709 499
A& M= plate count agarol] Fslo] 2= FEstglon,
AAG ks 5 wiR o A vt eauidE ok

16S rRNA A2} G714 gell 7123 A Al 5782 9
3l 2|8t Al+-= Luria-Bertani broth (Atlas and Parks, 1996)9]|
AEstg e, wdst NZ25E Y genomic DNA F&ol=
DNeasy® blood & tissue kit (QIAGEN, USA)S Ag-3}% Tt

%3 DNAZHH 16S rRNA 8RS 2Z317] ) 27F
(5’-AGA GTT TGA TCC TGG CTC AG-3")2} 1492R (5/-GGT
TAC CTT GTT ACGA CTT-3’) universal primer setS AM8-5}
o] thermocycler (MJ Research, USA)Z PCR& $3J5}gch
(Lane, 1991). PCR Z7A& PCR buffer (50 mM Tris-HCI, 250
mM KCl) 6 pl, dNTP mixture(2.5 mM each) 3 pl, 10 pmol
primer 6 ul, Taq polymerase (TaKaRa, Japan) 1.5 unitE g2
% template DNAES #7}3}1 0|22/ 2 & HkEaRS 30
uwE gHEglch. PCR $F 3L 94Collx] 5EZE pre-
denaturation, 94 C oj|A] 187} denaturation, 49.5C oA 187F
primer annealing, 72 C o] 4] 127} extensionS & 343] ¥hHE3}
31, 72Co| A 1087 25 9-gAIFTh PCR AHS-S 1% (W/v)
agarose gelo|A 7] %%t 3 ethidium bromide S04 |
M5l 1.5 kb A= 37]2] DNA Hi=E E13}%i T}

ZZ3} PCR AH=-2 PCR purification kit (QIAGEN, USA)E
o]-g-5t A5kt 16S rRNA §-47F AHO| M E H4-2 2
=315 DNA A gE 47| (Applied Biosystems, USA)E ©]-8&35}
of =351l 0w, 27FS} 1492R ©0]-§-3ke] ¢ WigFol| A 7]
A ES EAstaTE 42y £ Ao 2HE ¢ 16S IDNA
HE H7]14¥9L BioEdit version 7.0.5.32] contig assembly
program<& AREste] HiE3}lH o, Basic Local Alignment
Search Tool& ©]|-&35}o] National Center for Biotechnology
Information (NCBI)2] GenBankol] 2% A gx} v|w3}ch
(Hall, 1999). 2 A-7o|4 225t Alte] 97| A ¥ GenBank
o] Al&E %1 2™, accession number JX094893-1X0949372 2
E=EY,

zigo| Adul U 57

29 229004 49 22U71R] =3 YSHAR=RE HEH
S e g el @ 574 AEE JYstrt. Aot
22 o2 ¢loe] ke Ao, wf Algnttt 99
9] 157 =& DRBC agarol] YA} &3 &, AAG S 5
dujx] ol Al wjgFste] S AUt A 22 #55,
Fghe] Ma}l mok =5 el EA T} lactophenicol cotton blue 2
G & gojgos paEe Tapte] FehE S0 7)zst
& 27| FAZF O 2 FA 5 H(Watanabe, 1994; Samson
et al., 2002).
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Fig. 1. Total amount of particles settled in a rainfall meter. Each date
represents sampling points collecting 84-h settled particles. Arrow
indicates the sampling date when the Asian dust event occurred in
Ulsan.

oA 39 3 2F71%] 51 Feto|glom, 39 227} 34 39|
AH Aol HeL A R W Egit). YapHAS £
M7 QAT SARGFGA] AR 7] H| A HA| (PM10) &
= AEEAY A7E Ar Ry, 2447 BFge] H$ 39 2
147.2 ng/m’, 3¢ 3 385.1 pg/m’2, 39 122 52.8 ug/m’, 1
2|3 u)7h W 39 499] 22.0 pg/m’o) H|&) S S FEE
Bk SRR uhg 7)29l 1X7F B nlAIHA] F= 400
ug/m’ o]4ke] =71 3¢9 3% @A 24]0f| 4 23 24744 134]
7H B9 A& E o, FAAR ¥ 7152 1A B u)AH
A %% 800 pg/m’ o4te] HEE 7S U 0. 3X]o) A @A 5
A7) 3X7F F9k A 45 Ak

AT F AA S AMgSte] 84AI7E HH 02 2238 2
A3 JahaR| 9] ok a2 UehfglchFig. 1). 183]0] &
A ZAS Yt o kL, 49 15U A 1.0 mgolA] 3¢
49 Higrel 24.3 mgo] MG o, HA| BA Foghe 7t
7} 8.2 mg# 7.0 mgo] ATk, 84A17e] EH X|7ko] SAL} A
3 93¢ 293} 39)0] Z3HE 39 429) YshHA| oFo] 24.3

105 4

104 4

103 4

102 4

Heterotrophic Plate Count
(CFUs)

10" -

Fig. 3. Heterotrophic plate counts for the samples of settled
particles collected in rainfall meter. Each date represents sampling
points collecting 84-h settled particles. Arrow indicates the
sampling date when the Asian dust event occurred in Ulsan.
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Fig. 2. Average concentration of airborne particles (PM10) measured
at Hyomoon-dong during the sampling period of settled particles.
Each sampling date represents 84-h sampling period of settled
particles. Arrow indicates the sampling date when the Asian dust
event occurred in Ulsan.

mg o 2 7} =9hchFig. 1). SalHA] 23 M- - 4
A EEE] AEEATA A EE 2% F7]F wAd
2 o] y=2, YalHA| o] 21 A7F 7HAT} gho] 8447k Ft
o] PFFE FoITHFig. 2). 84A17F B n|AHR] H=| F
A7 49 199] 26.1 pg/m’, g 39 499 176.6 pg/m’
o|glon, AA| BRI} FAZEL 72} 67.7 pg/m’ 9+ 59.3 pg/m’
o] ek, YatH ] oFzt uprlA| = bk bt wo] Z3HE 3
2 49 9] F7)% v HA| H=7} 84417 B 176.6 pg/m’ 2.
714 &= th(Fig. 2).
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sebeAo] E3E wjgko] Thsdt Aldaet AF5e) 54
2342 22} Fig 33} Fig. 4] Uk ick. 1630] 24 21@
crebAe] ZE o) S, 49 22 AP 40(:20)
CFUYA 3¢9 49 FHdjzkel 32,400(+13,500) CFUS] HY R o
o, A B3 SIS 242 2,692 CFULE 385 CFUO| it
P AR 3 A YR g A AR B
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Fig. 4. Fungal counts for the samples of settled particles collected in
rainfall meter. Each date represents sampling points collecting 84-h
settled particles. Arrow indicates the sampling date when the Asian
dust event occurred in Ulsan.



S vl SR, 844|7ke] 2 ATho]l AL BAYRE o] 23
= 3¢ 49 9] |47} 32,400 CFUR 714 &=9kch(Fig. 3). Ut
Az o] T At NlFSl, 49 1897 229 9] 10 CFU/mg
oA 3¥ 49 1,333 CFU/mg 2] 9Tk AL $INE 349
44 X 7oA HatH A ) A At 7 E )
39 793} 34 110 X7 AR 9| ¢, HtHA 9] dErof A
B3 H] At 2ol whet 24 AaE ZsHA] sttt
)7} $FE 394U 9] ARE UES A5, AgAE A
SHA] 3kt

183]0f] A 235 ot o ZFE M| =, 449 15
2 Z43ke1 290(+10) CFUOYA] 39 21 Zhzkel 12,900(+450)
CFU9| ®$j9om, AA| Bt S 242 3,257 CFUSt
1,915 CFU®|${th(Fig. 4). SAPE 2AgH 3t A7t Igld
go] Yatyz| A B =2 H|waEH, 844|7ke] 23] A7
o] AL/ BEAYSE Fo] Z3hE 3Y 49 9] A 2,322(135)
CFUZ, A} dhAgof w2 Hit4=9] 24 sl $7He slsich
(Fig. 4). Hshdx 9 &9 Ay s, 29 2299 50
CFU/mgollA] 44 189 2] 1,560 CFU/mg 2| A Ftt. A} 8L
AE 39 449 AlzofA] HahaA| o] T A At 96
CFU/mge] 31Tt

YotH A of Aot A vl us i, SUgt 71Ees
A7t Aot el F = o &9k

Mz} The| =i % S

3 o
714 9E S E NCBI GenBank Ho|EjH|o]| A0 525
A <da}t v)w3le] closest matchE ZA}SITHTable 1). 16S
RNA {82} M e vl 23, 457) 22 Aol 35
Bacillus 40] 3971(87%), Staphylococcus 4:°] 67](13%) 5.1,

2 &2 ERIEA goith TEE AHEH Bacillus 49 B.
amyloliquefaciens, B. aryabhattai, B. atrophaeus, B. licheniformis,
B. megaterium, B. methylotrophicus, B. pumilus, B. sonorensis,
B. subtlis, B. vallismortis®?} Staphylococcus 4:2) S. epidermidis,
S. succinus®] closest match2 A B E] 1 tH(Table 1).

AL SR go] 23 39 4U 9] A RE 3t plated]
A AL 117 £ A2 73S Staphylococcus epidermidis 17§15
A Qe Y] 107} 25 Bacillus 49 B. licheniformis, B.
megaterium, B. pumilus 522 FRIE| o0, o5 £2 3}
7+ R GO Azl A E7t Alatol| A ERIE $Irk(Table 1).

SR E ZYste] Jot4E 5743 DRBC agarof] A
s ez, do9 ks Tl A&o= A uf
Fdto] HFH O 152719 e E3Uth(Table 2). ©]F
Fe A EAol| 7123t HAL] 70%<2 10771 TS -
2 BAsIE e, yHz] 4570 AL FEF EPo=RE I
Q57| olH Kok Aoz FHT 1077 JFoerfe wF
1241059 Mat-& &1 5= U =tl, Mucor sp.7} 32712 7}
Z} woky th2 9 2 Alternaria alternata 207), Cladosporium

2 137, Aspergillus < 137} 5-0]91.21, yeastQl Saccharomyces

SR nE B2 137

cerevisiae®} Schizosaccharomyces pombe7} Z}Z} 9712} 3714
6]tTable 2). o]\ = Ulocladium chartarum 67\, Monascus
ruber 47\, Penicillium glabrum¥} Rhizopus sp.7} Z+ 270,
Curvularia geniculata®} Debaryozyma hanseniiZ} Z} 1714 &
=] YltH(Table 2). SFAR} AR do] 2FHd 39 44 A&
2HE 25 137 Mo euldE 4 o)F PH e
S5 97W 2 Mucor sp., Alternaria alternata, Cladosporium
2, Schizosaccharomyces pombe, Aspergillus sp., Monascus
ruber, Debaryozyma hansenii 5 74 5%°] ZRlFglom,
Debaryozyma hanseniix= 39 499 A|RoAqt Bt
(Table 2).

1]

il

£ AN Yot A o v 7Hs e Al 5= AP |
= 2ol vl A LA o =2 BH, A FEe A DA
of Fof| & P WA ket 198604 1988 ol AA A
Lol A ZARE Aol A AL WA= 499 3715 Al
o F=7H BT vlEf 438 F7ete RH, 3715 At 5
T 238 oo A4S YEQITH(Choi et al., 1997). |8
g A= JH(EAD s WAEAE A5k Alto] At
HA|ete] B2 52 o5 v ATo] YU AlAkRITE. 2007
497E 14zF AEoA 3715 vAER (PM2.5)F Z35}H
denaturing gradient gel electrophoresis (DGGE) £41-& 3jgt 4
o) A= ALY 7703} H]RA} 7]7E Atojof] PM2.5 1]
5 239 Apo]7} )22 HoJFEtH(Lee et al., 2009).

2 AFlA EEE Mg = e 9siHA] A2 2%
Bacillus & %= Staphylococcus 40|91 2.1, Bacillus < 10%,
Staphylococcus 45 2°52] Algto] SA= itk Bt A HoflA 3}
T ZALA = SRA}F 7| 7EaL W] AL 7] b FTE AR B
A Bacillus sp.2} Staphylococcus sp.7} 3= I th(Bae et al.,
2005). 5HH 9]9] DGGE 24 A9] 72, 16S rRNA {73212
22 HH(196 bp)E HATtA F £F9 FH= AT o) A|wt
HjFatA] Zote A= A4S 4= U=, Propionibacterium
sp., Bacillus sp., Acinetobacter sp. 52 AR} I glo],
Aquabacterium sp. Flavobacteriales clone, Prevotellaceae
clone -2 A WAL PM2.50A ERIEAtHLee er al,
2009). ¥ 579 A9 F7|oA vigE 3l £ Al
Aol EAO) 7|zt A% A, L£ske Al
Micrococcus 4, Staphylococcus 45, Bacillus <, Corynebacterium
2, Pseudomonas 4 5-2] X S th(Fang et al., 2007).

2 Q7oA Relsto] B UoA Wp) A, YA S
At IH glo] Mucor &, Alternaria <, Cladosporium <,
Aspergillus &9 0= o] EXZs¢A|q, 23 9
30%<1 4571 k2 iy EARe 2= 5 =71 §lSith
et x| & o] AL, ZFA} 7|70l Penicillium <5, Alternaria &
o], ¥] B} 7|7toll= Mucor 4, Cladosporium <, Alternaria
2 Aspergillus 4, Penicillium 45 5-0] 2 v Ich(Bae et
al., 2005). 2000 =9] AL HAY 7] 7bol] A4t A ol A 235
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Table 1. List of heterotrophic bacterial isolates and their closest match in GenBank based on 16S rRNA gene sequences

Accession no. Sampling date Closest match (GenBank accession no.) Similarity (%)
JX094893 2-22 Bacillus vallismortis strain (JQ735970) 1318/1356 (97)
1X094894 2-22 Bacillus methylotrophicus strain (HQ831412) 1427/1446 (99)
JX094895 2-22 Bacillus methylotrophicus strain (JF460743) 1428/1442 (99)
JX094896 2-26 Bacillus licheniformis strain (JQ579622) 1179/1196 (99)
JX094897 2-26 Bacillus sp. (JF411338) 759/786 (97)
JX094898 2-29 Staphylococcus epidermidis strain (JF799902) 1243/1280 (97)
JX094899 2-29 Staphylococcus sp. (HQ385946) 1341/1365 (98)
JX094900 2-29 Bacillus amyloliquefaciens strain (JF§99255) 1428/1476 (97)
JX094901 2-29 Staphylococcus succinus strain (HM209754) 1413/1459 (97)
JX094902 2-29 Staphylococcus sp. (JQ404464) 1345/1363 (99)
JX094903 2-29 Bacillus sonorensis gene (AB681416) 1439/1468 (98)
JX094904 34 Bacillus sp. (HQ317164) 1427/1433 (99)
JX094905 3-4 Bacillus megaterium strain (HQ647252) 1384/1401 (99)
JX094906 3-4 Bacillus sp. (HQ317168) 1410/1421 (99)
JX094907 3-4 Bacillus sp. (JE796142) 1394/1414 (99)
JX094908 3-4 Bacillus sp. (JE796142) 1405/1419 (99)
JX094909 3-4 Bacillus sp. (HQ317199) 1437/1449 (99)
JX094910 3-4 Bacillus pumilus strain (JQ435673) 1359/1435 (97)
JX094911 3-4 Staphylococcus epidermidis gene (AB680360) 991/1003 (99)
JX094912 3-4 Bacillus licheniformis (AB680252) 1429/1434 (99)
J1X094913 3-4 Bacillus licheniformis (AB680252) 1433/1440(99)
JX094914 3-4 Bacillus licheniformis strain (HQ634209) 1435/1442 (99)
1X094915 3-18 Bacillus subtilis strain (HQ286641) 1429/1473 (97)
JX094916 3-18 Bacillus thuringiensis strain (JN628977) 1426/1455 (98)
1X094917 3-18 Bacillus aryabhattai strain (JQ799103) 1333/1362 (98)
JX094918 3-18 Bacillus subtilis strain (JQ039972) 1428/1450 (98)
JX094919 3-18 Bacillus amyloliquefaciens strain (JF§99275) 1438/1459 (99)
1X094920 3-18 Bacillus sp. (JQ819727) 1327/1361 (98)
JX094921 3-21 Bacillus megaterium (AB697153) 1327/1349 (98)
JX094922 3-25 Bacillus pumilus strain (FJ763649) 1434/1458 (98)
JX094923 3-25 Bacillus megaterium (AB697153) 1326/1356 (98)
1X094924 4-4 Bacillus vallismortis strain (JQ735970) 1301/1340 (97)
1X094925 4-4 Bacillus pumilus strain (EU500930) 1326/1345 (99)
JX094926 4-4 Bacillus pumilus strain (JQ780092) 1318/1332 (99)
JX094927 4-4 Bacillus vallismortis strain (JQ735970) 1293/1297 (99)
JX094928 4-4 Bacillus amyloliquefaciens strain (JN700081) 806/824 (98)
1X094929 4-4 Bacillus sp. (GQ340495) 1035/1072 (97)
JX094930 4-4 Bacillus pumilus strain (HQ143609) 898/919 (98)
JX094931 4-4 Bacillus subtilis strain (JF496328) 761/780 (98)
JX094932 4-8 Staphylococcus epidermidis (AB617572) 720/732 (98)
JX094933 4-8 Bacillus pumilus strain (JQ798393) 612/626 (98)
1X094934 4-11 Bacillus atrophaeus strain (JQ693811) 1294/1301 (99)
JX094935 4-15 Bacillus sp. (HM152752) 665/680 (98)
JX094936 4-15 Bacillus licheniformis (FN298317) 893/911 (98)
1X094937 4-22 Bacillus pumilus strain (HM103345) 1324/1341 (99)

7% B8-E52-2 Fusarium 4, Aspergillus <, Penicillium 4,
Basipetospora % 502 FRE A7e] TAS THHA
(Yeo et al., 2002). T 57)9] A9] B7]o4 vjobe 3 el
3t AF-S Cladosporium <5, Alternaria <5, Penicillium <,
Aspergillus 9] 202 o] REsFGow, v AL thi
o7 35t ZRAlo|M= Cladosporium <, Penicillium <,
Aspergillus 0] 713 de] BESE WoF Thsd ARYL 1

& Zt}(Shelton et al., 2002; Fang er al., 2005).

2 0] A7 71 Betol $4 xlofe] GA wAS} A
o] AL 717HE St ARE FES] EA Z3 ol
20089 ¢, 39 297 3¢ o]Q]of 59 31l = 24 14]¢]
A SA7HA] AR R 7T x| gith(Korea meteorological
administration, 2012). 3% 9t 4 ¥ 22 0] % 2] YslHR] A &9
= thFY] shio] 3 E o] nlE X 9 54 AEE st



Table 2. Tentative identification of fungi isolated from the samples of
settled particles collected in rainfall meter

No. of . ) Sampling date
colonies Identification March 4 Except March 4
Mucor sp. 1 32
Alternaria alternata 2 18
Cladosporium sphaerospermum 1 10
Cladosporium sp. 1 1
Saccharomyces cerevisiae 9
Schizosaccharomyces pombe 1 2
Aspergillus sp. 1 6
152 Aspergillus fumigatus 6
Ulocladium chartarum 6
Monascus ruber 1 3
Penicillium glabrum 2
Rhizopus sp. 2
Curvularia geniculata 1
Debaryozyma hansenii 1
Unidentified 4 41
Sum 13 139
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