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2 Y:E AFoMe FE7HEF (metalworking fluids, MWE)E FHF38t= AlGAolA AAFH 3
HIANFY F7F ARE g2 X5 (endotoxin)e] A3 E24S 2|3 Optical Density
(OD)9] dAAZ=AS HESIIT ODES A A= Onset timeWH ] “time to V" THED A&
4, g0l =34tk :rLXﬂXqO] ODAA L 70.03«0] 7FF AT Ao eyt A
ABAS (A7 09982 7 = IS % 88% - 105% (0.05 EU/mL¥ 5 EU/mL ¥ $))
ZX4 ©E 0D%k (0D "0.05”, OD "0.1”, "time to Vmx")ETE Z A3t Onset time®H oA A2
Aok 3 ODZHE “0.03°¥ “0.0570] AAE Aoz JEFGTh OD “0.0373 “0.057] 23 A%

EA BAAR] AAAF (v)E MWFARIAAME 097 281 F7] F A8AE 092 #
5tA YEtgTh Wetd FE57MERE YL E AEFAS 248 W< Onset time WHE A
gt A2 ODAA e “0.037F “0.057F oA AHFAL AHA (linearity)©] 0.98 o] 42

HehlE oDghos EAsE Aol AP Qo aud
Abstract : This study was performed to identify the proper analytical conditions of endotoxins regarding
optical density in the workplace where metalworking fluids are used. This study found that “onset time
method” was more accurate than “time to Vmax method”. Reproducibility and accuracy analyzed by “onset
time method” was greatly higher than the “time to Vmax”. The optical density of “0.03” was the most
appropriate analytical condition among “onset time method”. In this analytical condition, linearity of
0.998 was obtained and recovery rate ranged from 88% to 105% at the endotoxin concentrations below
5 EU/mL. No significant difference of endotoxins was observed between the optical densities of “0.03"

and “0.05”. However, correlation coefficients were different with statistical significance (p<0.01).
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This study confirmed that either the optical densities “0.03” or “0.05” should be used to analyze

endotoxin. Of these optical density values, OD with correlation coefficient higher than 0.98 should be

used to analyze endotoxin in environmental samples.
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Table 1. Comparison of analytical results of the “time
to Vmax method” with the “onset time method”
with three OD values

Time to Onset time method
Vmax  Optical Density (OD)
method 0.03 0.05 0.10
0.816 0.993 0.992 0.989

Correlation coefficient, y
MWF bulk sample(n=15),
CV, %

Airborne MWF sample(n=18)
CV, %

309 167 250 464

205 57 83 79

3.2 OD &Nzt W2 s+ (HEE)

Table 2= %789 50 EUmL, 5 EUmL, 0.5
EU/mL, 0.05 EU/mL< 96 Welle]l 23 OD AAzkel
met JeEe & FHEE AEFA FEx100FYE
JdeEA T5) L}EM Aot} & o|&Ho=z g

= I (accuracy) S OD A zkol]
wa} vlwsk Aot ODE “0.03"2.2 AAPS u 3
FE&e U2 4 HElM FEIATE F 005
EUmLAXE  88%, 05 EUmLIAE 99.8%, 5
EU/mL-E 104.6 EU/mL, 50 EU/mLAE 732%2 1}
E}YTh OD &< “0.0570.2 AAsla B43S o 3
F&& OD "0.03"'Htbs UAY o2 ZHE (0D
“0.1", "time to V")l HISINE 433tk oD
"0.1"%} "time to Vim0l 3l IFEHE Axe UFE
SUAY EolA dEELlY] BAS 93 dAYzHoR
AF3A] B A2

Table 2. Comparison of recovery of the “time to Viax
method” with the “onset time method” with
three OD values

Onset time method
Optical Density (OD)

Concentration, Time to Vi

EU/mL method 003 0.05 0.10
0.05(n=5) 78 88 36 80

0.5(n=5) 89 99.8 105 116
5.0(n=5) 160 104.6 114 133
50(n=5) 70.2 732 74.2 72.3

S u AP Y E2 F&Q 50
g 3FEe 732%9 742%F FEUAR

B84 WM (S EUmL - 005
EUmL)IME 84%°14 114% Hdch weby £
AgA dEFAS BT de 25899 Hee
5 EU/mL-0.05 EUmMLOZ AA3l= Reo] nlzzd
Ao g doec)

3.3 OD “0.03"z} “0.05 &N <lst
=M SEo| At
Fig. 1> MWF ¥39} ¥7] 5 Al8°4 OD "0.03"
7 “0.0570.2 A3 A5 A AHs vehd
Aolth. MWFE HF3 A9 A AH AHe MWF
HaA g9 F7]F A2 0D “0.0373 “0.05°2 22t
HER 245 dxELY] e 4% Flolth
OD “0.037Z “0.057¢l gt d=FAl XA}
’do] MWF A RlME= 09701301 ¥715 A&
oAM= 0992A w-¢ Felst A#olAt) (p<0.01). OD
"0.03", 0.05", "0.1" 12]al “time to Vi 7S] AT
2~ (correlation matrix)S 233k A3 OD “0.03"3}
“0.0570lglolle frojgh AFao]l AEEA sty 1w
1} OD “0.03"3} “0.0573Fe] %= TAZL
2 Zole gl

A=A

[

=] o
=4 BHe

K

o 0 20 30 a0 50
EL/ml at OD 0,03

0 10 20 30 40 50
EU/ml at OD 003

Fig. 1. Correlation of endotoxin concentrations analyzed
at the optical density (OD) of “0.03” and “0.05”
(Top:metalworking fluid bulk sample, ¥=0.97,
Bottom : airborne metalworking fluid samples
(¥=0.99).
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Table 3. Correlation matrix among endotoxin
concentrations analyzed by each optical density
value (sample no=59)

Optical density 003 0.05 0.10 time t0 Ve
0.03 1 0995 0961 0.07
0.05 0.995 1 0902 0.09
0.1 0.961 0.902 1 0.116

time t0 Vinax 007 009 0.116 1
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3t} (Table 1,2,3 3%). Fig. 2
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Fig. 2. An example of change in Optical Density(OD, Y
axis) with OD “0.03" and “time to Vi ” method
over time(top: graph of optical density over time
in OD "0.03”, bottom, : graph of optical density
over time in “time to V" of OD).
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