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A Study of Dominant Microorganisms in Waste Handling Industries

Hae Dong Park™ - Hyunhee Park

Occupational Safety and Health Research Institute, KOSHA

ABSTRACT

Objectives: The objective of this study is to identify the composition of dominant microorganisms in waste handling industries.
Methods: We collected airborne bacteria and fungi by agar plate impaction method in recyclable waste sorting industry, food recyc-
ling industry, landfill and incineration. Isolated dominant microorganisms were identified by VITEK system or morphological analysis.
Results: We isolated totally 330 microorganisms in the process and outdoor. Bacillus was the most dominant genus in the all
industries, and Sphingomonas, Acinetobacter, Staphylococcus, and Proteus was dominant bacterial genus. The dominant genus of
fungi was Penicillium, Aspergillus, and Cladosporium in each industries. Enterobacter, Pseudomonas, Klebsiella, and Proteus
was identified as the dominant gram negative bacteria. The ratio of bacteria being biosafety levels(class 1 or 2) was 58.3~77.8%.
Conclusions: This study has investigated the dominant microorganisms in the waste handling industries. The genus of dominant
microorganisms was similar among the industries but the composition was different. We used biosafety levels as qualitative
method, but further studies are needed about specific process of qualitative evaluation methods.
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- 45 H(class 4) : HY MAE B 7T oRA, A ES EElske] Hrlskalat shlom, HrE AR
ZEe oYY S glon] FUHUS O MRl & R wEHrAY Holo] ufet 4FH L vy
e e B VIS SHE =] At Aol LS
m. o1z} 2.9 EE 2EMZe Hln
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Table 1. Levels of environmental factors in each industries
Industry In : process OLttdoor
n Temperature( C) Humidity (%) n Temperature(C) Humidity(%)
Sorting(Spring) 60 114+ 22 519 = 17.9 18 11.3 +£28 493 + 209
Sorting(Summer) 59 29.1+£ 1.5 73.0 £ 6.2 18 29.6 + 1.6 71.2 £ 6.8
Food 36 17.6 £ 6.2 582 + 224 12 16.5 £ 5.3 51.7 £ 21.2
Incineration 18 283+ 1.3 78.1 =+ 59 6 28.8 + 0.5 785 + 7.8
Landfill 24 31.0 = 2.1 614 £9.2
"Mean + Standard deviation, Sorting : Recyclable waste sorting industry, Food : Food recycling industry
Table 2. Numbers of isolated biological agents in each industries.
In process Outdoor
Bacteria Fungi G-* Total Bacteria Fungi G- Total
Sorting 57 56 35 148 18 18 15 51
Food 18 18 17 53 6 6 12
Incineration 9 9 9 27 3 3 3 9
Landfill 12 12 6 30
Total 96 83 61 228 27 27 18 72

‘G- : Gram negative bacteria, Sorting : Recyclable waste sorting industry, Food : Food recycling industry
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Figure 1. Dominant genus of bacteria in each industries.
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Figure 2. Dominant genus of fungi in each industries.
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ol Aol Qlof R 2 F 67F0I%eH, &
AT} Enterobacter (155, 22%), Klebsiella (12, 18%),
Pseudomonas (11, 16%)9] «S &2 Wttt
AFTHZ A EH, QL-EEAA Yol M= Klebsiella
(7%, 20%, %Y : pneumoniae, oxytoca), Enterobacter
(6%, 17%, &3 : cloacae, aerogenes, amnigenus), Pseu-
domonas (6, 17%, = : putida, aeruginosa, fluo-
rescens) 2] w0] WFO W Providencia stuartii, P. ret-
tgeri, Leclercia adecarboxylata, Serratia liquefaciens, Aci-
netobacter baumannii, Alcaligenes faecalis, Pantoea sp.,
Rahnella aquatilis, Raoultella ornithinolytica = 1~13]
FHZo R FHEULG SAEH Ao = Entero-
bacter (8%, 47%, =1 :
lla 3%, 18%, £ : pneumoniae, oxytoca, ozaenae)3:

cloacae, aerogenes), Klebsie-

o] Wekow, Providencia rettgeri, Raoultella ornithinoly-
tica, R. planticola, Citrobacter freundii, Proteus mi-
rabilis & A £ 0 2 FTAE| Q) O, Pseudomonas <5
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Figure 3. Dominant genus of Gram negative bacteria in each industries
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Figure 4. The composition of safety levels to bacteria in each Figure 5. The composition of safety levels to Gram negative bacteria
industries. in each industries.
Table 3. Number of Dominant microorganisms at outdoor air in each industries
Binomial name Sorting Food Incineration Total
Acinetobacter Iwolffii 1 1
Bacillus cereus 1 1
Bacillus licheniformis 1 1
Bacillus megaterium 3 3
Bacteria Bacillus subtilis 2 2
Bacillus sp. 1 1
Pantoea agglomerans 1 1
Sphingomonas paucimobilis 3 1 4
Unidentified 7 4 2 13
Cladosporium sp. 6 3 1 10
Penicillium sp. 7 1 8
Fungi Aspergillus sp. 1 1 2
Fusarium sp. 1 1 2
Pseudallescheria sp. 1 1
Unidentified 2 2 4
Alcaligenes xylosoxidans 1 1 2
Enterobacter cloacae 1 1
Ewingella americana 1 1
Flavimonas oryzihabitans 1 1
Klebsiella pneumoniae 1 1
Grallj;c?:ﬁitive Pantoea sp. 1 1
Pseudomonas luteola 1 1
Pseudomonas putida 1 1
Pseudomonas stutzeri 1 1
Serratia marcescens 1 1
Unidentified 7 7

Sorting : Recyclable waste sorting industry, Food : Food recycling industry
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