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Abstract [ Objective] In this study, a fast approach for the simultaneous determination of five endocrine disrupting chemicals
(bisphenol A, bisphenol B, bisphenol F, 4-octyphenol, and 4-nonylphenol) in drinking water and surface water is developed by using
an Online solid phase extraction ( Online SPE) system connected with ultra performance liquid chromatography-tandem mass
spectrometry ( UPLC-MS/MS). [ Methods ] After simple centrifugation or filtration of the water samples, only 5 mL of the samples
were taken for detection. The samples were concentrated and purified using BE Online PLRP-S (15~20 pm, 2. 1 mm X 12. 5 mm) as
the Online SPE extraction column, and separated on a GOWON Polar-MS column (2.7 pm, 2. 1 mm X 100 mm) , with 10% methanol
and 1 : 1 : 1 mixture of methanol/acetonitrile/isopropanol as the elution solvents for the Online SPE, and 0.01% ammonia and
methanol as the liquid phase chromatography mobile phase for gradient elution. The samples detection was operated under negative
electrospray inoization in multiple reaction monitoring mode (MRM). [ Results|] The result showed that the separation effects, and
linearity of the five endocrine disrupting chemicals were good, in which the correlation coefficients (r) were no less than 0. 998, the
method detection limits were in the range from 0. 23 ng/L to 0. 71 ng/L, and the lower limits of determination were in the range from
0.92 ng/L to 2. 84 ng/L, which met the requirements of the minimum detection quality concentration in standard examination method

for drinking water in China. The spiked recovery rate for drinking water and surface water at different concentrations were in the range
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of 84.3% to 111. 0% and 73. 4% to 112. 0%, respectively. And the relative standard deviations were in the range of 1. 0% to 7. 7%

and from 1. 1% to 7. 0%, respectively. [ Conclusion ]

This method has high sensitivity, accuracy and precision, and the total time

for pretreatment and instrumental analysis is no more than 15 minutes, which is suitable for the fast determination of the five endocrine

disrupting chemicals in drinking water and surface water.

Keywords water quality endocrine disrupting chemicals ( EDCs)

chromatography-tandem mass spectrometry ( UPLC-MS/MS)
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Tab. 1 Mobile Phase Gradient of Online SPE

I 1]/ min W/ | A - ijH(l f1:1 Ei
(mLemin™")  (10%HEE)  WE/ ZIE/ 5 NE)
0 2.50 100% 0
2.0 2.50 100% 0
2.1 0.01 100% 0
5.0 1.00 0 100%
5.1 1.00 100% 0
6.0 1.00 100% 0
1.2.2 ARG

fdi ;| GOWON Polar-MS C18 435 4E (2.7 pm,
2.1 mmx100 mm) ; F:7E 4 40 °C ; 7ii# 4 0. 4 mL/min;
TN 0. 01%Z K (A AH) B (B M), K2 H
WOAR ETEAS BEVE TR
R2 WA ETET S AR
Tab.2 Mobile Phase Gradient of Liquid Chromatography

- iﬁg/_] A 11 B #H
(mL-min™") (0. 01%%K) (HEE)

0 30% 70%

1.5 0 100%

3.5 0.4 0 100%

3.6 30% 70%

4.5 30% 70%

1.2.3  FUig&M

i 2 & 1 [F BB (MRM) , HLBE %5 25
TR (ESI-) ; & F W5 FLE (1S) SH-450 0 V; <45
S (CUR) A 0.207 MPa; filf i <. (CAD) & 0. 062
MPa; & F- I (TEM) 2h 500 °C ;B8 (GS1) K
0. 345 MPa; T/ (GS2) M 0. 345 MPa, Wori+
WY BE SR 3 B,
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Tab.3 MRM Scan Parameters of EDCs

. _ e £ fill 8
s Beaw RE T WIEV BERLV
1 BPA 227.0>133.0 -90 -31
2 BPB 241.0>212.0 -83 -24
3 BPF 199. 0>105.0 -90 -28
4 4-0P 205. 0>106. 0 -70 -24
5 4-NP 219. 2>106. 1 -90 -24
6 BPA-D,, 241.0>142.0 -80 -35
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100. 00 ng/L FIARHE ZR 5N A W W, AR A T &
WEESH 50. 00 ng/L, L HARL S Y15 AR 0 Mk
LA i AL bR «, B ARG A5 P bR e o7 6 9 L
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Effect of Online SPE Columns on EDCs
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HirL &M 25 (r) =0. 998, e ME{HII N 0. 5~
100. 0 ng/L, ARYEC IR EE W I o347 7 b HE I 1T+
ARG (HY 168—2020) 5 e Hh A REE , B 7 17
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IS5 AT RAR Ty 1k B ARG HE BRI 52 T B, 25 2R n 3k
4 iR,
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FEH S Tl 4300 T PR 0V BE R AT T K AE S
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T4 NSRS 5 AR PR
Tab.4 Linear Relation and Detection Limits of EDCs

FFR LA L I )7 7 LA/ (ng- L") ’ BB (ng- L) W FHY (ng L)
BPA ¥=0. 080x+0. 091 0.5~100.0 0.998 0.23 0.92
BPB y=0.298x+0. 164 0.5~100.0 0.999 0.24 0.96
BPF y=0. 066x+0. 044 0.5~100.0 0.998 0.43 1.72
4-0P y=0.258x+0. 114 0.5~100.0 0.999 0.24 0.96
4-NP y=0. 134x+0. 060 0.5~100.0 0.999 0.71 2.84
R5 A ZKEE [ A FIAR X A D 2 other than BPA; Environmental occurrence, human exposure,

Tab.5 Recovery Rates and Relative Standard Deviation of
Different Water Samples

;{iz ”M(Tng Tm)r“ Y bt PEECE

K 5 1.0%~4.0%  88.5%~111.0%
20 1.8%~7.7%  84.3%~105.0%
50 1.1%~5.2%  90.4%~106. 0%

HuFAK 5 1.1%~5.4%  89.3%~112.0%
20 2.5%~6.1%  73.4%~105.0%
50 1.8%~7.0%  91.6%~103.0%

1. 1% ~7. 0% , 3= BRI 7 VA Ao % B R 13 35
JESEBR KRR R IIELR
3 g

(1) ORI R] 75 2 5 R A SRS 7 48 1 A 4
LI SHAH 0 BE 3R 2 068 P4 43064 40 ARG A B I 1)
S0, %6/ BE Online PLRP-S FEAE Sy 7842 [ 4H % B
FE,10% FEERT 1 2 1 2 1 AW B/ LG/ 5 7 B [
AHAEEUH SAR , JBS A me (B e e

(2) BETTIXT 5 F oA 040 14 e 1 A e, e
JFTJE@B'E HERA B v, D FRR A 0.92~2. 84 ng/L,

TR 7K T |l e KA 0 A (8100 #4300 R 84. 3% ~
111. 0% 73. 4% ~ 112. 0% , K % b o 0 22 43 91
1.0%~7.7%H1 1. 1% ~7. 0%,

(3) M7k [ SRR M BE S AL, BT AL BRI
IER AT AR ORI 15 min, RR[FIES XS 5 F
AT TR A T DRE RS

(4) M7 kI T A 6 AR 7K R i 22 K 4
WP e PR ARSI ik BT B T AL FRARAE AR
PR RERTIN AL R X K A e N 43 0 T4 1 A )
HAESHB L,

S 3k
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