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Abstract - Conidia of molds within the Asian dust were captured in the ambient air of
mid-west Korea, in springtime of 2000~2002. An eight-stage Cascade impactor and
0.22 pm pore size membrane filters were used for the dust samples. Several kinds of
molds grown from the samples were identified to the genus level. Those are Aspergillus,
Basipetospora, Epicoccum, Fusarium, Monotospora and Penicillium. Relatively diversi-
fied mycelia of hyphomycetes were grown on the fine dust sample (1.1~2.1 pm) in the
first year Asian dust episode (23 ~24 March, 2000). On the other hand, some fluffy molds
and dark molds aggregations were grown on even the backup particle sample less than
0.43 um during the second year episode (24 ~26 April, 2001). The result of the last year
episode (21 ~22 March, 2002) showed various mycelia grown on the sample contained
from 1.1 to 2.1 pm sized particles, just like the result of the first year episode (23 ~24
March, 2000). These variations between the episodes might be caused by the difference
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of the dust origins.
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INTRODUCTION

Fungal aerosols including conidia and hyphae occur
in great numbers in outdoor air. It was estimated by
Kendrick (1990) that there are over 100,000 sorts of
fungi whose conidia may become airborne. Many para-
meters influence airborne fungal conidia concentrations.
These include geographic, meteorological and human
factors. Generally, there are higher airborne concentra-
tions in rural and semi-rural sites, when compared to
large towns and cities. Three groups of fungi which are
of primary concern to aerobiologists and allergists are:
Fungi Imperfecti (including the conidia of many types of
fungi including molds); Ascomycota (including cup fungi

and mildews) and Basidiomycota (including mushrooms,
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puff balls, jelly fungi, rusts and smuts) (Woolcock et al.
1995). In general, mold and mildew are different names
for the same thing, a very simple life form that lacks the
ability to photosynthesize. Essentially mold consists of
fungi that grow in filamentous forms.

Asian dust storm (Yellow sand storm) blown from
deserts in China and Mongolia caused much damage to
the east China as it passed through and onto the middle
region of the Korean peninsula to record undesirable
meteorological phenomenon due to the particles. Wind
blown dust originating from the arid deserts is a well-
known springtime meteorological phenomenon through-
out East Asia. In fact, ‘yellow sand’ meteorological con-
ditions are sufficiently common to have acquired local
names: Huangsha in China, Whangsa in Korea, and
Kosa in Japan (Husar et al. 2001). Yeo and Kim (2002a)
reported that several sorts of fungal spores were trans-

ported by the Asian dust storm and qualitatively more
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diverse hyphomycetes were grown on sample contained
1.1~2.1 um sized particles than on the other sized
samples in the dust episode of 2000. And also, no mold
was observed on the sample contained from 1.1~2.1 um
sized particles during the non-Asian dust period, May
2000 (Yeo and Kim 2002a). On the other hand, some
molds were grown even on the back up filter which con-
tained particles less than 0.43 um of aerodynamic diam-
eter during the episode of 2001 (Yeo and Kim 2002b).
This present study was focused to elucidate changeable
qualitative characteristics of conidia within Asian dust
the passing of years (2000 ~ 2002).

MATERIALS AND METHODS

Mold aerosols samplings were performed in Seosan
(126° 35’E, 36° 42'N), mid-west coast of Korea, during
the Asian dust episodes 2000~ 2002. The first year dust
episode occurred 23 ~24 March 2000, the second year
episode was 24~26 April, 2001 and the third year epi-

3 stage 3.3~4.7um

6 stage 0.65~1.1 um

1 stage 5.8~9.0 um

4 stage 2.1~3.3um

7 stage 0.43~0.65 um

sode was 21~ 22 March, 2002, respectively.

A few accepted methods for measuring the size distri-
bution of airborne dusts and mineral particles are also
suitable for sizing bioaerosols. The best method of bio-
aerosol size separation is that which is simplest, pro-
vides the required size information, and is compatible
with the assay system to be used (Macher et al. 1995). A
widely used multi-stage impactor collects particles in
six size fractions (Gillespie et al. 1981). In this study, an
eight-stage Cascade impactor (Andersen Instrument,
Model 20-800, USA) and 0.22 pm pore size membrane
filters (80 mm diameter, Hi-Fil Seoul Science Co.) were
used for the dust samples including molds conidia. All
the filters contained conidia were cultured on the M-
endo broth media, and some conidia were isolated and
cultured on malt extract agar plate for identification.
The dark incubation of the conidia continued for 96
hours at 25°C, and a light microscope (Nikon E600;
maximum 1000 X ) was used for the examination and
the identification of molds which had grown. References

used in taxonomical study are as follows; Funder (1968),

2 stage 4.7~5.8um

5 stage 1.1~2.1um

Backup filter < 0.43 um

Fig. 1. Molds grown from dust samples (March, 2000; Asian dust period) (cited from Yeo and Kim (2002a)).
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Barnett and Hunter (1998) and Kiffer and Morelet
(2000).

RESULTS AND DISCUSSION

Conidia of molds are an ever-present component of
the atmosphere with concentrations known fluctuate
according to meteorological conditions. The distinction
between dry-air conidia and wet weather conidia is well
known (Troutt and Levetin 2001). Conidia types such as
Cladosporium, Alternaria, Epicoccum and Dreschlera
tend to be found in higher concentrations during warm,
dry weather conditions, while ascospores and basidio-
spores tend to be more concentrated during wet or
humid conditions (Burch and Levetin 2002).

Four sorts of molds grown from the dust samples
during the first year dust episode (2000) were recorded
in the previous study (Yeo and Kim 2002a). All the dry-
air mold genera observed in 2000, Fusarium, Aspergil-

lus, Penicillium and Basipetospora are hyphomycetes in

0 stage 9~10pum

3 stage 3.3~4.7um

6 stage 0.65~1.1um

1 stage 5.8~9.0 um

4 stage 2.1~3.3um

7 stage 0.43~0.65 um

the division Deuteromycota. A total 6 sorts of mnolds
including above 4 taxa were grown from the dust sam-
ples in the second year episode (2001). The new observed
taxa were Epicoccum and Monotospora (Yeo and Kim
2002b). However, no more new taxa were observed in
the episode of 2002.

The Asian dust storms have been studied for decades
to understand their sources, mechanisms of transport,
and aerosol characteristics, including the effects on
radiation (Mizohata and Mamuro 1978; Zhou et al. 1981;
Wang et al. 1982; Iwasaka et al. 1983; Zaizen et al. 1995;
Zheng et al. 1998; Zhang and Lu 1999). The dust events
were observed through routine satellite sensors, lidar
instruments, sun photometers, airborne samplers, and a
large array of surface~based aerosol monitors on both
sides of Pacific (Husar et al. 2001). The local sources of
the dust storms could be changed on each occasion of
dust episodes such as Gobi desert along the northern
China and Mongolia border, Takla-makan desert, Tarim
basin and other parts of desert China. However, quanti-

tative understanding of individual dust events, e.g. the

5stage 1.1~2.1pum

Backup filter<0.43 ym

Fig. 2. Molds grown from dust samples (March, 2002; Asian dust period).
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dust emission locations and rates as well as the details
of long-range transport and removal, are still incom-
plete.

Kim et al. (2002) and Choi et al. (2003) reported the
aerosol distribution characteristics and metallic compo-
sition of the Asian dust 2001. But both of the studies did
not deal with a problem of bioaerosol. A large amount of
several kinds of fine mold aerosols in the ambient air of
this study area were transported by the Asian dust
storms. Airborne mold conidia vary greatly in size, but
most are in the range of 2~ 50 um, which are larger than
actinomycetes and other bacterial spores and generally
smaller than pollens (Lin and Li 1998). Lin and Li (1996)
reported that large numbers of ambient fungus spores
isolated were in the size range of 2.1~3.3 um in Taiwan,
a subtropical region. However, in this study, relatively
diversified mycelia of hyphomycetes were grown on the
fine dust sample (1.1~2.1 um) in the first year Asian
dust episode (23~ 24 March, 2000) (Fig. 1). Furthermore,
dark molds aggregations were grown on even the backup
particle sample less than 0.43 um during the second
year episode (24~26 April, 2001). On the other hand,
the result of the last year episode (21~ 22 March, 2002)
showed various mycelia grown on the sample contained
from 1.1 to 2.1 pm sized particles just like the result of
2000 (Fig. 2). This result is evidence for mold aerosols
collected both in March, 2000 and 2002 in west Korea
during the Asian dust periods to originate from same
source. From this point of view, the origin of the dust
storm in April, 2001 would be different from those two

periods.

CONCLUSION

Mold aerosols within the Asian dust were collected at
the west coast of Korea, during the Asian dust episodes
of 2000~ 2002. Several sorts of molds grew from the
dust samples. Relatively diversified mycelia of hypho-
mycetes were grown on the fine dust sample (1.1~2.1
pm) in March, 2000. And also, various mycelia were
grown on the 1.1 to 2.1 um sized particle sample of
March, 2002, just as the result of 2000. However, the
pattern of April, 2001 was obviously different. Dark

molds aggregations were grown on even the backup

particle sample less than 0.43 um during the episode of
April, 2001. The results of qualitative analysis also
imply that the composition of mold aerosols collected in
west Korea would be changed possibly by the Asian

dust origins.
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