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(LVFX)(LCM)(EM)

C18H20FN3O4C18H34N2O6S C37H67NO13

361.38406.54733.93(g/mol)

DNA50S50S

17 20 t/ (2002) ( 2004)21 48 t17 107 t(2005~2021 )

( 2004)0.120.08(PEC)
(PENC)
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EM LCM <0.05 ng/L
LVFX 5 ng/L

LC/MS/MS (Shimadzu)
Prominence UFLC LCMS-8030

Oasis HLB
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R2A R2A +EM LCM LVFX 50 mg/L
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(CFU/mL)
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EM LCM LVFX 7

SS EM
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ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND NDND ND ND ND ND ND ND ND

0.07~18.9 ng/L
(8 / 24 )

ND

0.01~0.58 ng/L
(7 / 24 )

37 <0.02-52.9 ng/L ND-138 ng/L
11 ND-12.28 ng/L (Murata et al., 2011)
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1 2 3

ND ND ND ND NDND ND ND ND ND ND ND ND

ND ND NDND ND NDND ND ND ND ND ND ND ND ND ND ND

0.02~9.2 ng/L
(11 / 24 )

0.04~2.6 ng/L
(7 / 24 )

280 ng/L 1145 ng/L (Hanamoto et al., 2023)
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NDND ND ND NDND ND ND ND ND NDND ND NDNDNDNDND

11.1~28.5 ng/L
(6 / 24 )

476 ng/L 68.5 ng/L) ( , 2008) 
2-151 ng/L 4-203 ng/L (Azuma et al., 2015)
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ND

SS

NDND ND ND ND ND

NDND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

0.000057~0.0026kg/day (6 / 16 )
SS 0.0050 kg/day (1 / 11 )

0.0056~0.21 kg/day (3 / 16 )

0
30
60
90

30

0.00053~0.077 kg/day (9 / 16 )
SS 0.000044~0.00076 kg/day (2 / 11 )
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EM LCM LVFX

EM 2.3 10 1.3 104 CFU/mL (40 / 42 )

LCM 7.8 102 1.4 105 CFU/mL (42 / 42 )

LVFX 2.3 10 9.7 10 CFU/mL (10 / 42 )
1.04 102 CFU/mL ( 2008)

2023 8

2023 10

2024 1

2024 5

2024 8

2024 10

2025 1
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ND ND ND ND ND ND ND

ND ND ND ND ND
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2.7~100%

0.02~0.36%
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