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Study of Simple Measurement of Estrogen in Sewage Using Immunoassay [
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Abstract

O Endocrine disrupting chemicals (EDCs) are normally measured by gas chromatography-
mass spectrometry (GC-MS) or liquid chromatography-mass spectrometry (LC-MS) for the
detector. These are very accurate instruments. But the procedures of pretreatment is com-
plicated, so that it takes a lot of time and the automation is very difficult. We have examined
simple pretreatment technologies for rapid and automatic measurement, and developed an
auto-measurement method of estrogen in sewage using immunoassay. The target compound
is 173-estradiol that is one of estrogen. The point of the main success is by using a col-
umn to have found out the method that 170-estradiol could be extracted simultaneously.
As a result, we established the simple pretreatment process that took only 130 minutes for
one measurement. And the detection sensitivity was equal to LC-MS, 1.0ng/L. Using this
method, we measured 17(-estradiol in sewage. As a result, in sewage influent, the value
measured by this method was almost equal to that by LC-MS. But in treatment water, the
value measured by this method was 1.23-9.33 times higher than that by LC-MS. The rea-
son is considered to be existence of the substances reacted to anti-173-estradiol antibody
other than 178-estradiol. Therefore, future subjects are specification of these substances,
and investigating the correlation of measured value and estrogen-like activity value.
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Tab.1 0 Filtration test 1

Grass Filter | Pore size Area SS conc. of sewage Passable volume
GF/B 1.0ym | O 9.6cm? 0 a) 217mg/L 72ml, 76ml (av. 74ml)
GMF150 1.0pm 9.6cm? a) 217mg/L 209ml, 250ml (av. 230ml)
Tab.2 [0 Comparative study of pretreatment conditions
Pretreatment Sample | Cl8-sorbent | Extraction | Ultrasonic | Value (ng-E2/L)
Volume weight solvent wave
20ml 12.1
method 1 60ml 1g Methanol X 11.0
100ml 11.1
method 2 100ml 1g Methanol O 11.5
method 3 100ml 1g Aceton X 12.0
LC-MS/MS method | 100ml 0.5gx2 Aceton O 11.8
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Tab.3 0 Measurement result of sewage influentd unit: ng—E2/L0O

Sewage | SS conc. | Immunoassay | LC-MS/MS | O a/b0O
plant No. | (mg/L) (a) (b)
A — 6.49 4.51 1.44
B 241 14.4 11.8 1.22
C o976 30.5 29.3 1.04
D 115 12.7 13.0 0.98
E 25.5 20.7 17.0 1.22
F 268 17.7 18.4 0.96
G 85.4 28.6 25.9 1.10
H 239 15.7 20.2 0.78
I 66.2 19.0 15.7 1.21

Tab.4 0 Measurement result of sewage treatment waterd unit: ng—E2/L0O

Sewage | SS conc. | Immunoassay | LC-MS/MS | O a/b0O
plant No. | (mg/L) (a) (b)
A — 4.70 tr —
B 4.0 2.77 tr —
C 5.0 3.14 1.50 2.09
D 1.0 10.3 3.10 3.32
E 4.5 8.04 0.86 9.34
F 1.0 7.37 3.16 2.33
G <1.0 5.89 2.03 2.90
H 3.0 5.74 4.67 1.23
I 1.0 9.19 1.43 6.43
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Tab.5 00 Cross reactivity of anti-E2 monoclonal antibody

Compounds

Cross Reactivity (%)

Estrone (E1)
2-methoxy E1
El1-3—sulfate

1.3
<0.4
1.0

17beta-Estradiol (E2)

16-keto E2
2-methoxy E2
E2-17-glucuronide
E2-3-glucuronide

E2-3—sulfate—17—glucuronide

100.0
16.0
2.0
<0.4
16.0
<0.4

Estriol (E3)
16-epi-E3
E3-16-glucuronide

0.6
0.5
<0.4

17alfa—Ethynylestradiol (EE2)

50.0
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