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Characterization of Culturable Bacteria in the
Atmospheric Environment in Incheon, Korea
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Water Supply & Sewerage Research Division, National Institute of Environmental Research,
Incheon 22689, Korea

ABSTRACT

Objectives: This study aims to provide basic data regarding the bacterial total plate count in the atmospheric

environment for related studies.

Methods: Total plate count and the identification of culturable bacteria in the atmospheric environment in
Incheon took place in 2015 using periodic survey. Correlationship analysis was performed between the
number of culturable bacteria and environmental elements. In addition, an estimation of novel bacterial
species was undertaken using the similarities and phylogenetic tree based on the 16S rRNA gene.

Results: The total plate count of culturable bacteria was on average 176 CFU/m’, and did not exceed 610
CFU/m’ in the atmospheric environment. Periodic monthly measuring of total plate count was highest in
June at 293 CFU/m’, while the lowest was in July at 125 CFU/m’. Furthermore, as a result of the
identification of culturable bacteria, the genera Arthrobacter and Kocuria were dominant, while novel bacterial
taxa that belong to the genera Chryseobacterium and Herbiconiux were separated.

Conclusion: The total number of culturable bacteria from the atmospheric environment in Korea is on average
176 CFU/m’. In addition, the genera Arthrobacter and Kocuria dominate. The presence of novel bacterial taxa
are expected in the atmospheric environment, such as belonging to the genera Chryseobacterium and

Herbiconiux.

Keywords: Atmospheric environment, Total plate counts
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Table 1. A monthly average of bacterial total plate count
into the out-door air environment in Incheon,
2015

Total plate count Total plate count

Month of bacteria Month of bacteria
(CFU/m®) (CFU/m?)
February” 252.5 March 206.9
April 138.1 May 134.4
June 293.1 July 125.0
August 159.4 September 184.4
October 161.9 November 161.3
December’ 167.5

“follow-up survey.
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Table 2. Results of two-tailed correlation between total plate count and meteorological factors

Total plate count PM,, conc. Cloud cover Rainfall Temp. Humidity Wind speed
Total plate count 1.00
PM,, concentration -0.02 1.00
Cloud cover 0.11 0 1.00
Rainfall 0.03 -0.19 0.08 1.00
Temperature 0.02 -0.36%* 0.05 -0.09 1.00
Humidity -0.04 -0.37%* 0.37** 0.23 0.12 1.00
Wind speed 0.27* -0.32%* 0.16 0.06 0.07 0.28* 1.00

*Correlation is significant at the 0.05 level.
**Correlation is significant at the 0.01 level.
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Fig. 1. Rates of culturable bacteria from outdoor air
environment of Incheon in 2015
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g1 || Leifsonia soli TG-S2487 (EU912483)

75 L Leifsonia shinshuensis DB 1027 (DQ232614)

86 Strain 519-3
’_[ Chryseobacterium taklimakanense X-65T (EU718058)
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Chryseobacterium pallidum 26-3St2bT (AM232809)
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Fig. 2. Maximum likelihood phylogenetic tree based on
16S rDNA sequences, showing the relationships
among strain 519-3, 615-19 and other related taxa.
Bootstrap values of highrt than 50 are shown at the
branch  points.  Thermococcus  coalescens
(AB107767) was used as an outgroup. Bar, 0.05
substitutions of nucleotide.
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Table 3. Identification of bacteria from bioaerosol belongs to regular monitoring”

Similarity Length

Similarity Length

No Hit %) (bp) No Hit %) (bp)
1 Acinetobacter Iwoffii 99.7 1376 36 Janibacter terrae 99.9 1418
2 Arthrobacter equi 99.4 1410 37 Kocuria aegyptia 99.6 1248
3 Arthrobacter niigatensis 99.9 1406 38 Kocuria marina 99.9 1441
4 Arthrobacter oryzae 99.8 1397 39 Kocuria rosea 99.5 1237
5 Arthrobacter oxydans 100.0 1416 40 Lysinibacillus sphaericus 99.9 1247
6 Arthrobacter pascens 100.0 1202 41 Macrococcus caseolyticus 99.3 1440
7  Arthrobacter phenanthrenivorans — 99.1 1410 42 Masilia haematophila 98.9 1434
8 Arthrobacter scleromae 99.3 1232 43 Microbacterium flavum 99.7 996
9 Arthrobacter siccitolerans 994 1403 44 hyflf;cc’s:’b“;;:;‘d”; " 1000 1121
10 Arthrobacter sulfonivorans 98.9 1378 45 Microbacterium oleivorans 99.7 1249
11 Arthrobacter sulfureus 99.4 1408 46 Microbacterium saccharophilum — 99.6 1133
12 Arthrobacter tumbae 99.4 718 47 Micrococcus flavus 99.6 1400
13 Bacillus anthracis 100.0 693 48  Mycetocola manganoxydans 100.0 1077
14 Bacillus aryabhattai 100.0 1462 49 Nesterenkonia lutea 99.5 1419
15 Bacillus bingmayongensis 989 1429 50 ﬁ%”;iﬁ;’;f;i;‘;" 994 1388
16 Bacillus cereus 100.0 1430 51 Paenibacillus alkaliterrae 98.5 1069
17 Bacillus infantis 100.0 1444 52 Paenibacillus chitinolyticus 99.5 1447
18 Bacillus korlensis 99.9 651 53 Paenibacillus hordei 98.1 1460
19 Bacillus tequilensis 99.9 1425 54 Paracoccus marcusii 99.9 1254
20 Bacillus vietnamensis 99.8 1424 55 Planococcus rifietoensis 99.2 1454
21 Brachybacterium ginsengisoli 98.4 1362 56 Planococcus salinarum 97.9 1261
22 Brevibacterium epidermidis 99.8 1421 57 Planomicrobium flavidum 98.5 1437
23 Brevibacterium frigoritolerans 99.2 1439 58  Planomicrobium okeanokoites 99.8 1425
24 Chryseobacterium taklimakanense — 95.4 1412 59 Prolinoborus fasciculus 99.9 1430
25 Chryseomicrobium aureum 99.8 1430 60  Pseudomonas psychrotolerans 99.3 1435
26 Citricoccus muralis 99.8 1396 61 Rathayibacter rathayi 99.3 1181
27 Citricoccus nitrophenolicus 99.8 1423 62 Rhodococcus cerastii 99.2 1115
28 Corynebacterium callunae 99.9 1397 63 Rhodococcus fascians 99.7 1412
29 Curtobacterium flaccumfaciens 100.0 1428 64 Staphylococcus epidermidis 99.9 1447
30 Dietzia maris 99.7 1381 65 Staphylococcus succinus 100.0 1448
31 Exiguobacterium acetylicum 99.8 1440 66 Streptomyces glomeroaurantiacus ~ 99.0 1391
32 Exiguobacterium mexicanum 99.8 1440 67 Streptomyces griseorubiginosus ~ 99.8 1005
33 Flavobacterium oceanosedimentum — 99.8 1424 68  Streptomyces marokkonensis 98.9 1405
34 Frigoribacterium faeni 99.6 1406 69 Tersicoccus phoenidis 98.1 1426
35 Herbiconiux ginsengi 96.5 1400 70 Williamsia serinedens 98.9 1407

"Overlappimg hits were deleted regardless similarity.
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