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Environmental Assessment of Oilmist, Endotoxins and Microbes in a Machining Plant
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Institute for Health Sciences, College of Health Sciences, Korea University

Bioaerosol monitoring was undertaken in 9 engine plants.
in-use metal working fluids(MWF) samples were
collected at the machining sites and compared with air
measurements at the same sites. Gravimetric concentration
of oil mist averaged 0.33mg/m’. Endotoxin concentration
ranged from 270 to 290,500 endotoxin unit(EU)/m¢ in the
bulk MWF and from 14 to 790 EU/m’ in air. Airborn microbe
concentrations were from 38 to 42,500 colony=-forming

Bulk

units(CFU)/m'.

Concentrations of endotoxin in the MWF were significantly
correlated with airborne Heterotropic Plate Count(HPC)

domonas  spp.,

airborne endotoxins(r=-0.67,p<0.001) were also observed.
The predominant bacteria species in MWF were Pseu-

Streptococcus  spp.,
Serratia marcescens, Providencia rettgeri in order. Hazardous
agents emitted by using water-soluble MWF seems to be
correlated microbial growth. In order to minimize worker's
exposure to several hazardous agents by an water-soluble
MWEF, microbial growth must be controlled to the lowest level

Staphylococcus  spp.,

as possible. Administrative control as well as engineering

(r=0.64, p<0.0019). And the significant relationships between

pH and airborne HPC(r=-0.50, p<0.001) and between pH and
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control must comprehensively be applied to control microbe's
growth in water-soluble MWEF.
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Table 1. Strip types and culture condition for microbes
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Microbes Strip types Culture time Culture tem.
HPC GK-A 48hr 30-35C
Staphylociccus spp. S 48hr 30-35C
Fungi HS 120hr 28-30°C
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Table 2. Qilmist mean concentrations according to plants

Diesel Heavy  Hand- worked Small Auto- Heavy — Hand- worked Diesel Mach-ine
; . . engiene .o engiene  transmis-sion .
engiene A engienel  transmission 2 7 transmiss-ion ) 5 engiene B tool
Sabr]“ple 2 7 6 3 4 3 2 2 3
0.
Mean 0.16 0.30 0.38 0.32 037 031 0.97 0.21 0.53
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Table 3. Results for microbes and endotoxin according to temperature and pH
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Acinetobacter  haemolyticus,  Bordetella
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spp., Flavobacterium spp., Streptococcus
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. Concentrations
Classification No.
GM GSD Range Note
Temperature (C 24 26.0 1.07 23~ )
pH 24 8.90 1.09 70~ 7
Microbes(Airborne)
- HPC(CFU/m’ 40 2,057 6.9 38~ 1500
- Fungi(CFU/m’ 40 24 2.7 6~ 17
- Staphylococcus spp.(CFU/m’ 35 16 7.8 ND~ 2
Microbes(Bulk)
- HPC(CFU/m¢ 24 81 311 10~ 10,000
Endotoxin Airborne(EU/m’ 31 48.7 2.8 14~ 14
Bulk(EU/m¢ 24 13,265 5.38 270~ 10,500

* GM(Geometric mean)

* GSD(Giometric standard deviation)

* ND(No detection)
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Table 4. Frequency of microbes isolated from MWF samples

Ao} QAMAEFE, W52 v =] Hrte] #gt AT s

Species Frequency Note

Pseudomonas spp. - Non-enteric bacteria
Serratia marcescens ++ Enteric bacteria
Serratia liquefaciens + Enteric bacteria
Streptococcus Spp. +HH Enteric bacteria(Fecal streptococcus)
Proteus milabilis + Enteric bacteria
Aeromonashydrophia/caviae + Enteric bacteria
Providencia rettgeri + Enteric bacteria
Citrobacter freundii + Enteric bacteria
Pasteurella aerogenes + Non-enteric bacteria
Staphylococcus spp. +H Non-enteric bacteria
Alcaligenes faecalis + Non-enteric bacteria
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Fig 1. No. of HPC for pH in buk
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Fig 2. No. of HPC for temperature in bulk
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