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Identification of Predominant Bacteria and Fungi
in the Industry Treating Soluble Metal Working Fluids

Hae Dong Park - Dongjin Park - Hyunhee Park’

Occupational Safety and Health Research Institute, KOSHA

ABSTRACT

Objectives: The objective of this study is to analyze the predominant microorganisms in the industry treating MWFs(Metal
working fluids).

Methods: The bacteria and fungi were collected by agar plate impaction and bulk MWFs in storage tank at 54 sites in 9 shops in
South Korea. The dominant bacteria and fungi isolated from agar media were identified by fatty acid analysis and morphological
analysis, respectively.

Results: Totally 111 dominant bacteria were identified in the process, outdoor, and bulk MWFs. The predominant bacterial genus
was Micrococcus and Bacillus in the process and outdoor, Pseudomonas in bulk MWF. Among the identified 119 strains of fungi,
Cladosporium and Penicillium genus were dominated. The ratios of bacteria designated biosafety level 2 and 1 were 30% and
21%, respectively.

Conclusions: This study has investigated the dominant microorganisms in soluble MWF using industry. And it was useful that the
qualitative evaluation method along with quantitative analysis for better understanding of the biological factors in the work
environment

Key words: biological agent, bacteria, fungi, microbial identification, metal working fluids
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80i, Nikon, Japan)S ©]-&3}o] 100, 400, 1,000HH<2]
WEolA A W EA ES B Luael
A 2 A Cladosporium, Alternaria, Aspergillus,
Penicillium, Fusarium £2] R4S ‘& $£FoA &
B shion, 9 7ol Bfel old g A9

1|52 (Unidentified) > 2 E&F3}5 T

5. OHE NS 3EL
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SFATHKATS, 2010).
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Y E Al Ao dRE AAste o=
A8 uAELEEA 7T B4 =5t AHAE

A2k} vask ik

L ANz BaZT

37 F ARt 978 Zste] & T8 Aol
A EYEUI, of7lolA] $HFOR 2MFS A
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sttt e F2 JEsd=
Alste] 37 ollA 765, L7104 8FC] FHE o
84Fo] TSI AR F 7071 FolA 4171
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& erudstant MANRN pRAE 24
Aol A AAHE A oJslA SR e 275 of
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9 Wi olg] a3} 9O, Micrococcus 0] 26%
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Atrhrobacter <=2 2 WI%=7} =FcHFigure 1].

Q7| A st At & 58H 8F9 At
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Figure 3. Dominant bacterial genus in bulk metal working fluids

Pseudomonas 40| 44%= 7} W=7} =QFow,
Brevundimonas, Bacillus, Aeromonas =2] £ &2 Hl
=7} = cHFigure 3].

% 1115 Micrococcus 42 Mo 71 W2
253) A=l oM, Bacillus(123]), Pseudomonas(123)),
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Table 1. Dominant bacterial genus in process, outdoor and bulk Table 2. Dominant fungal genus
samples
Genus A B C Total
Process .
0
Genus name (Indoor) Outdoor  Bulk Total Cladosporium 14 24 2 40 (34%)
Mi 20 4 ) 55 Penicillium 12 19 3 34 (28%)
crococcus
Bacillus 3 5 N 1 Aspergillus 5 2 7 ( 6%)
Pseudo;nanas 12 12 Alternaria 2 2 (2%)
Fusarium 1 1 ( 1%)
Brevundimonas 6 3 9
o p p Unidentified 18 13 4 35 (29%)
rthrobacter
Ochrob P 6 Sum 49 58 12 119 (100%)
chrobactrum
Microbacterium 4 1 5
Kocuria 3 | 4 = 79} ZktHTable 2]. 4% ZatollX= Cladosporium
Staphylococeus 4 4 4043} Penicillium 34702 H]go] E=9rom,
Stenotrophomonas 4 4 Aspergillus 774, Alternaria 274, Fusarium 17 2] £
Brevibacillus 3 3 2 EHo] w9t} Cladosporium I} Penicillium 2 37)
Sphingomonas 3 3 ArdAo A FEHOR FHE W, Alternaria 9}
Aeromonas ) ) Fusarium & 37 & 17| A}GA& AT SAXNA 2
Enterococcus 2 2 %;g E] gil’/]—
Morganella 1 1 2 57H ‘/J—l\—o ﬁﬂ—o] 7]'11‘15? q']—‘;—}—;'(—l 1_]. 3 }94 %EH%
Xanthobacter 2 EO]Z] ‘1':%}_‘]5_‘ ﬁ‘\—_ﬁ_"‘g_‘ %ZJE]X] ‘1':%1—‘1% 7/'—]\—(2— ’1]:_}11;_]'—8]'93\
Miscellouneous 4 1 5 10 o Z 357(29%)° Tt
Sum 76 8 27 111
3. RH0|MES| MM EF
uroF o SN = ERE A0l 50%(435]/83])0 FAE A9 HHd5F(Biosafety level)ol] whe} £
wkew, 7l ME FHE At 50%(43]/83])¢]
WS HeTE TN BT Al Sl 7ol el Y 2552 3502 13 £yl
18-S 2Rt 34 5% At ol Arthrobacter,
= o o o
Ochrobactrum,  Staphylococcus, — Stenotrophomonas, B, P o2 16825 238] -HskalaL, oA
oo . =] B o zoO o e~
Brevibacillus, Sphingomonas, Enterococcus, Xanthobacter o 5ol FAHA] oF2 T2 22F 02 543 -5t
&& 9719k WAL FHEA Qstek o7jolx  [Table 3] wiE= A uw, FAE Alde] 30%7} <k
ERE 8% ZoA] 75 FAHAME BHE so gz 8 2ewel Horglen, A Iwe] viES 21%4
o]gloL}, Mo EAE 27% Zof A o] TH om, FHo] FoJEA] of2 F2 49%3itt. Sgol Fof
1o, EaoA FAE 27F FolA= 8%l &7l
A E4E &3} Ak S, Mol A wnep  HA WS FellA= Micrococcus luteus(23.2) K
A =AE Pseudomonas &3} 23] =X = Aeromonas Arthrobacter oxydans(52))7} T 20| itt.
&0 3l 970y FAE R okott}Table 1].
N3
e Algomi BHONA  Brevibacterium, 4 SEHE
Corynebacterium, Halomonas, Pantoea 40| 4 &1L AR AARE HFE A7 =5t F
Q7114 Cutobacterium 2:0] 7AZE) 9] o, oA A3t Ao}t APAHEAS SOl AAFeE FHgH
= sH_O = = Ch0 A
+ Burkholderia, Chryseomonas, Edwardsiella, Nocardia, AS WS s 105 FollAl & FolA
Sphingopyxis 4:0] 212} 180 EA4Elo] A 2 &o] DT RS 6Foln, F £Zo|A ANFH= 2
Folsic. £ 4% ol3IT & Yol AR ThE A9 3% 0|3
on), 138 AWARAIN Hee FRAN} U
2. 2FZZ 2MAT 2A ke
Sob ul BulAN W] ojgt Weskd EaAm  AAE AR A@e] AEEA|H ol=isie] e
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Table 3. Biosafety levels of dominant bacteria in process, outdoor, and bulk

Process Outdoor Bulk Total Biosafety Level

Brevundimonas diminuta 5 3 8 2
Ochrobactrum anthropi 6 6 2
Pseudomonas pseudoalcaligenes 5 5 2
Pseudomonas mendocina 4 4 2
Bacillus cereus 1 1 2 2
Morganella morganii 1 1 2 2
Aeromonas hydrophila 1 1 2
Burkholderia cepacia 1 1 2
Edwardsiella tarda 1 1 2
Nocardia farcinica 1 1 2
Pantoea agglomerans 1 1 2
Pseudomonas stutzeri 1 1 2
Staphylococcus aureus 1 1 2
Stenotrophomonas maltophilia 4 4 1
Bacillus coagulans 2 2 1
Bacillus megaterium 2 2 1
Bacillus pumilus 1 1 2 1
Pseudomonas aeruginosa 2 2 1
Aeromonas salmonicida 1 1 1
Bacillus fusiformis 1 1 1
Bacillus licheniformis 1 1 1
Bacillus sphaericus 1 1 1
Bacillus subtilis 1 1 1
Corynebacteriummatruchotii 1 1 1
Enterococcus faecium 1 1 1
Enterococcus gallinarum 1 1 1
Staphylococcus hominis 1 1 1
Staphylococcus intermedius 1 1 1
Staphylococcus saprophyticus 1 1 1
Micrococcus luteus 18 4 1 23
Arthrobacter oxydans 5 5
Etc. 53 4 26 83

Sum 76 27 111

Pzl ofgt S AT & 9FolA Cladosporium v. o #

3%, Penicillium 3%, Aspergillus 2% X Alternaria 1%
oz BAHST Mo Festael BAS T
Ao = Cladosporium ©| 4%, Penicillium 2%,
Aspergillus 2%, Alternaria 1% ©|3ith.

FEER HF AN A FEY o 27
& B F RS AFACIA AH AT G4
Feg MasReld Wopue olgste] st

N
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eSS st Atk eEdE A
2] ol vlEiA T Al W& 34% St
o|AZ A T mAEC]l FHALEL] HolEH
ojzof glAL, Tloleuo]2ef Qlet sljete 2|Wt
4hol F& 9 kol ot EAolA AR =7F @Y
fEo 2 AZECh ‘11dZe AR AT
oA 3T FETFER FTATAA Ao B
B7rAE i thH] of 34%7F FE =T
(Park & Park, 2011), 53t SHA|AHE 0]&35}o]
H3h A5 2ol ZAo® wekdnh "09d ko] o
T 3T 37 AF(EE7 T ATHS A
A, ArAEDS gz 3 Ao e Aed
7130l 2Fsto] Blo|E(VITEK) A|AH o=
Alet& 785kt eaie «f tHl 538 9
Hgo] 37 A& Hd 7%, 257128 FAFUES
84%= & Aol HlsA FHE HEo] F3UTHLee
et al,, 2009). o] = FHALHE] g 2 b
o|EH|o] 20| pojofA] H]ZEH Zo® HCET

A AR A o o FAHE At 11154 34
ol =A-E LAJAMAEL Micrococcus, Bacillus,
Brevundimonas, Atrhrobacter <& 40 2 Ve 9%
A@e] 57 U FANEE o 7ol vms) mu
UE AT N FE71BH HIAE] $A
FO =2 Micrococcus, Moraxella, Sphingomonas,
Bacillus 59 Wx<soz FAESEY(Lee et al,
2009), Moraxella® ASIBHIE 5 G70] SHTHE 2
of &3ttt C11dE9Q] A= Staphylococcus,
Micrococcus, Acinetobacter, Microbacterium, Bacillus
S HELso 2 A o] El=d|(Park et al, 2011) &
Aol A& Acinetobacter 4:0] FARAE A &gkl L
A FRE $HFoR FAH FRE SASIgoU
WE ol o Aol7} 2lgich

= 971 A7 Az AA A AR HA5HOh et al,
2004)0) 2 F&7HE-6 WA Fof|A] Pseudomonas,
Streptococcus, Staphylococcus, Serratia, Providencia 5
o MEro SHFE o2 BAET Autrie
FUYF 2570 AFAA ol A ke AH(Gilbert et al,
20102)°| A<= 16S IRNA A2} #41% 53to] 58S
8199 0w, Pseudomonas, Arthrobacter, Rhodococcus,
Brevundimonas, Pshchrobacter =2] W02 =4
A oA AEE ST 2 Aol = HAA =l ARt
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BUEO| FATLES A ARAe] B7] FolAl o
et A=A RS B7KeE ¢H(Rafal et al., 2004)°]]
A= API A|AES E31 SAUMH © 2 Corynebacterium,
Brevibacterium, Mycobacterium, Bacillus, Pseudomonas
o] $ATHE Ao BB BT A
717k wE PESHH @20 WIS 2AMELY| 9%t
A3 A (Miriam et al., 1999)0]| A= Pseudomonas
7h SAFeE HEHAHAL s, ol 2 AT
o A=A SHRIE7F 7P =3E A AR
ATk

FE71360) Aol B AFePS Bk
7 Genevieve et al., 2010))| A= Pseudomonas?} 717
A3} oW, Citrobacter, Staphylococcus, Alcaligenes,
Acinetobacter, Bacillus, Shewanella X Brevundimonas
o] HEH e, & A9 HAaAgoA =
Attt A5 FASHAH. 4459 thfet F72 AR
A SE57HEROA ndE oddel gt A+t
(Gilbert et al, 2010b)ZAT}, 447) HAAE Zo|A]
Pseudomonas pseudoalcaligenes 333), Ochrobactrum
anthropi 323] HE=o] 7P RIE7}E E3b=t), & A=
HIA| R A= Ochrobactrum ©] AEE A Lot
578 WolAde d=%Uth

F=rol A s A2E 559 771 AN |57t
S FMA 2L FH7srolA A uj kst
Alets 2Efste] F 6652 rmefsto] AAREAR
Hol| 93l =A3+ A}, Pseudomonas, Pantoea,
Citrobacte, Acinetobacter & 52| H-Z£0] LA43l= AC
2 H 3}t Van der Gast et al., 2001). 1007]2] <7}
S AlEOIA AletE EefueFste] API kit @} Phonix
A|2HI(BD, Germany) 0.2 5743 A-tollA= A=
3L 51A] L 4709 F&7VEGol| A= Pseudomonas
& tho] 2 Fe® EASIAL YAE TR3E 9671
O] A& A= Pseudomonas, Staphylococcus, Salmonella,
Moraxella 42| 3to] $-H3t= J oz Hiuskyict
(Dilger et al., 2005). & A-FollA= HAA|RAA T
LAMH+E  Pseudomonas, Brevundimonas, Bacillus,
Aeromonas 2] A2 WQr=4)|, Pseudomonas &2

2 Aol AQF Ete YA &2 e ATtelA=
LERFA] 242 ol qlth
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w4 et ATeIA W BhrLEA0t 3]
% AROIH DNAG FEstel 54T 4 $4ohe
M|ato| Alcaligenes, Wautersiella, Pseudomonas 4:2. %
Mz gAtgeng F&71a-go4] A28 Aol
7] 5232 ol AN DA 1A
2 Ao 7 Bstti(Sarah & Largus, 2010). Elo]gt
27 AxFolA e Aol S5l 2l
;J@_} NS A3era AdET}; API kit 2 =43
21 374 Wl Sske Alatat &71olA -3 sh=
Al@e $ARHA deRtot, 84 W] SEA} e
Aoz so} 54 ol W] & Ao Buels
THLiu et al,, 2010). 2 AT A= o]7]ofl A oHah
AletEe] 54 WA S5 A4 v&S
T5%(6E/8F)F o, HIAA RoA EHE FZFo] TF
W odEon BT HSS 0UEELTDA. 97
W WEA|RON 548 $HE] S0l olr} gens
HeH W5 )= 011“4—r‘/h AW SRS AR
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ATske Aol 7t algieh TE ks e
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SR, 20 e A AT
7R AR LA AT AL S stk
Tl Fo] B 2E7MEe 2T 87 ARIA
o] HIANRNA TAES FARSE HIl(Kreises &
19970 A= Aspergillus,
Acremonium 5-°] AEEUSS R 09 =
o AISFARAAT NN BEIFR FTAY
oA ZZ 37 FO RIS HZ A7 ol
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Ad}b Penicillium 6722 =2 Wz Z=AEQ
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g #n

_12i_>.:

Cox-Ganser, Fusarium,
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(Lee at al., 2009).

FAE A F8 Fo) g FaldS AEE,
QFAA] 250l £3= deromonas hydrophila = 1%+
ol S dod o o YgH Folu 549
H31E o) R 5 U Q0T SR s

(Infection do )% 10°0. 72 oraiA 9k Bacillus
B g210) A7) o4 sl A%
z

glom, EAE AL 2= Q=

- oLy &2

7137 F+tol Ty Edwardsiella tarda = Aol A 7] 3]
Hdwtom F2 HARAE E4E AlrEolA & 5
o 4 AT 8ol A Sl

20] 40-50%% ¥ ILE|7]E
°P7%‘% Z]‘I‘@ A = Qe Nocardia <5
+e Actmomycetes0ﬂ &3, A AlAH LR de

£ goz 245 Bl QiAo LA
gRites ol4ast § welel
NocardiosisES &7 4= o,
37K A4 EFlol %2‘:‘1 A2
Pseudomonas 42| 2 7|37+
AAZE &3 AbellA A=
Qlt}. Staphylococcus aureus = 3
Sejo, Aere] ok 9 R4 B3
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R I e~ LEES
e ol et W vhort Ame] B4 A 1
3 &L Fotol BAo| M5 WIS Wsla AT
e

v.d B
S84 FEHES ABALTANN B2 F 2
3 FE7FERA AR L AR SHES ap
PBAI, APARA Y El Feisha HAY
o webAl Btk FAReNA S At
orar,

Micrococcus 40| 26%=2 ANEYE 71 =
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