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ABSTRACT

Objectives: The objectives of this study were to investigate fungal contamination in a 31-year old university
building in Seoul, Korea, and to study the inactivation of fungi using cold atmospheric pressure plasma(CAP).

Methods: To investigate the fungal contamination in a university building, air samples were collected from five
locations in the building, including two study rooms, a storage room, a laboratory, and a basement. The
sampling was performed in a dry season(February to April) and in a wet season(July). To study the inactivation
efficacy of fungi by CAP, airborne fungal concentrations were measured before and after the operation of the

CAP generator.

Results: Humidity was an important factor affecting fungal growth. The airborne fungal concentrations determined
in the wet season(July) were significantly higher than those determined in the dry season(February to April). In
the basement, the values determined in the dry and wet season were 319 and 3,403 CFU/m?®, respectively. The
inactivation efficiency of fungi by CAP was 83-90% over five to nine days of operation.

Conclusions: The university building was highly contaminated by airborne fungi, especially in summer. It is
concluded that humidity is an important factor affecting fungal growth and CAP is a highly useful technique

for inactivation of indoor airborne fungi.
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Figure 1. Diagram of a plasma generator using dielectric
barrier discharge(DBD)
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Table 1. Geometric means and geometric standard deviations of airborne fungal concentrations by location and season

Dry season Wet season
Location " (C'szﬂ;;a) aspt \ c FGUI\%W ) asp GM,/GM;
Study Rm-1 M 42 1.8 5 198 1.2 4.7
Study Rm-2 4 239 1.3 3 1,037 2.1 4.3
Storage 4 164 1.4 4 395 1.2 2.4
Laboratory 4 149 1.4 3 871 1.9 5.8
Basement 4 319 1.8 3 3,403 1.3 10.1

N : Number of samples "GM : Geometric Mean TGSD : Geometric Standard Deviation

Table 2. Arithmetic means and standard deviations estimated from lognormal distribution data in Table 1

) Dry season Wet season
Location P

N Mean;xSD; N Mean,xSD;
Study Rm-1 1 47138 5 201140
Study Rm-2 4 3461104 3 1,3191,451
Storage 4 171468 4 401480
Laboratory 4 155162 3 1,040£936
Subtotal 23 139+125 15 6461804
Basement 4 368+294 3 3,525+1,058
Total 27 173173 18 1,126+1,372

"MeantSD : Arithmetic mean+Standard Deviation

Hgeometric mean, GM)Z} 7|3lHEFHAHgeometric
standard deviation, GSD)& AFESItH SHHESE
A FE9 % 9 SAFYAN e TS BRI
?lste] Table 19] AA=E AM&HA]% MVUER HEH
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371 ¥ 580l k= 717F 7B folokA =%
om(p<0.001), &S A5k37te] Tt A 5
THTE FooHA =UTHP<0.001). &3] 749 A|ska7t
e 2-499 =x9 10818 ZI5FEtHp0.001).
Atz o2 AF9 Askg72 w7t vlEste] 5F
ol H7t & BME IFste 897 Bt Pasanen
et al.(1991) 7|23} FE7F F8o] o] v|2= 3
Fg APFer Afsilen, 1 Ay FPol=
10°C "|9te] 2ZoA% A 4= Q%Y FE= 58
gt 8RlojH 37| F SFEEot Higolu HHe =7}
t& F8sttta Hustyltt. Cho et al.(2006)2 A&
Al AP AL 5352 thAo 2 EFEOA 24 8AIF
EH o5 7A7HA] A7 HE 37| F o] s =
stk 242 AAHFL 1,023 CFU/m’JIL A
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Table 3. ANOVA results

M2 71 S2t=01e| U7 & SH0| dEYM 24t 355

Source of Variations SS Df MS F p-value
Between groups 9,808,657 1 9,808,657 13.00 <0.001
Dry & wet Within groups 32,785,147 43 762,445
Total 42,593,804 44
Between groups 215,383 1 215,383 8.14 0.0
Basement & other rooms |\,uiin oroups 688,239 26 26,471
during dry season
Total 903,622 27
Between groups 20,721,603 1 20,721,603 36.15 0.001
Basement & other rooms |yuuin oroups 9,171,439 16 573215
during wet season
Total 29,893,042 17

Table 4. Fungal concentrations by time of cold atmospheric plasma operations

Plasma operation Fungal cor;\(/lzzg‘;fggn(CFU/mﬁ Remcz;g)l rate Hu&i}()jity Wet or dry
Day 0 210.845.3 0 41.2
Day 5 36.8£10.2 83 439
Day 6 26.7424.1 88 364 Dry
Day 8 29.31241 86 36.4
Day 9 21.7440.2 90 42.2
Day 7 47.8£19.7 77 75.7 Wet
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