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Study on estrogen pollution characteristics of rivers around typical livestock and poultry farms in Shanghai
YUAN Zhe-jun', ZHANG Hong—chang?, HU Shuang—qing?, SHEN Gen-xiang”, QIAN Xiao—yong?, WANG Zhen—qi*, ZHU Ying’>, ZHANG
Yu?

(1.College of Environmental Science and Engineering, Donghua University, Shanghai 201620, China; 2.Shanghai Academy of Environmental
Sciences, Shanghai 200233, China; 3.College of Resources and Environmental Engineering, East China University of Science and Technolo—
gy, Shanghai 200237, China)

Abstract: In order to investigate the pollution characteristics of estrogenic substances in the rivers around livestock and poultry farms, The
types and content of estrogen in the upstream and downstream surface water of river around three typical livestock and poultry farms (swine
farm, chicken farm, dairy farms) in Shanghai were measured by solid phase extraction-high performance liquid chromatography —tandem
mass spectrometry (SPE-HPLC—-MS/MS). The results showed that the natural estrogens E1(Estrone ), E2(17B—estradiol ) and E3 (Estriol )
were detected in all sites. Concentrations ranged from 21.66 to 73.40 ng L™ for E1, from 8.75 to 55.96 ng+L™" for E2, and from 4.56 to
23.90 ng- L™ for E3. The rate of detection of EE2( 17B—ethinylestradiol ) was 99.44% and the concentrations ranged from not detected (ND )
to 19.42 ng- L. The rate of detection of DES(Diethylstilbestrol ) was 27.78% and the concentrations ranged from ND to 3.23 ng-L". The e-
strogenic activity was evaluated by using EEQ (estradiol equivalent quotient ). The concentrations of EEQ ranged from 54.15 to 194.61 ng- L'

in the studied rivers, of which the contribution rate of EE2 was the highest. In conclusion, our results showed that the rivers around the three

s HEP:2017-03-10

EE R R W A2(1991—) , 2o LR BT A, NS AR R JE A 5T . E-mail : 13866430301@163.com

*BIEEE  LRAE E-mail ; shengx@saes.sh.cn

HEWE : HR A RPER S EHERAIE AT H (21607105 ) 5 HIFFTTHMARMAI H (2016-2,2016-3)

Project supported: Young Scientists Fund of the National Natural Science Foundation of China (21607105 );Scientific Research Program of Shanghai
Environmental Protection Bureau, China(2016-2,2016-3)



1584

RAIMERF 2R EIRIET R

typical livestock and poultry farms were subject to different levels of estrogen pollution, and the estrogen activity was higher in the rivers

around the swine farm and dairy farm than chicken farm. The typical swine farm was a main source of E1 and E2, and the typical dairy farm

was a main source of E2, while typical chicken farm produced less estrogenic contamination to the surrounding river.

Keywords: estrogen; SPE-HPLC-MS/MS; livestock and pouliry farms; river pollution; estradiol equivalent
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XFARE A 5 R RARFAN A B 2= 01 4G
EIRANZE 2 iR, E1LLE2 F1 E3 (KR 100%,
1M EE2 F1 DES #5 4 243 51| 5 94.44%F1 27.78% ., M
B % E1.E2.E3.EE2 1 DES (%) ¥k 35 i B 4> 51 K
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323 ng-L", ZECA WS, Chen SN EHAF &
TR I 32 9K AR e R A TR A L EL
E2 E3 il DES (1 34 ¥k B 43 %~ 7.4~1267 ND ~
313.6 ND~210 ND~3.3 ng-L", i EE2 {k T4 HFE.
Lei S5 L DX 5 — 2503 R M R M B A T T
ME, 4558875 E1.E2 E3 EE2 Fll DES A6 H i i
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Table 2 Mass concentrations of the 5 target compounds in adjacent

rivers of livestock and pouliry farms

MR W E g L P8y {fiing- 1" Kith /%
El 21.66~73.40 35.77 100
E2 8.75~55.96 24.08 100
E3 4.56~23.90 12.19 100

EE2 ND~19.42 6.58 94.44
DES ND~3.23 0.91 2778

x| BRRLAYRLIEX R QNR  EERMNE KR

Table 1 Linear relationships, limits of detection( LOD ), limits of detection quantity(LOQ ) and recoveries for target compound

LR ES GRGHIIES P () Kl fR/ng - 1! SE it fR/ng L Bl %1%
El ¥=9.329 19x-0.758 02 0.999 0.20 0.64 70.6+5.3
E2 ¥=2.500 50x-0.386 74 0.996 0.99 3.07 98.4£10.1
E3 y=1.400 68x-0.122 77 0.999 0.37 115 69.1+3.6
EE2 ¥=0.998 94x-0.087 67 0.998 171 5.25 88.8+4.6
DES y=31.478 54x-1.074 45 0.999 0.20 0.62 67.8+4.3
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Figure 1 Estrogens distribution pattern in the upstream and

downstream of livestock and poultry farms
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Figure 2 Concentration of 5 estrogens in the upstream and

downstream of swine farm
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Figure 3 Concentration of 5 estrogens in the upstream and

downstream of chicken farm
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Figure 4 Concentration of 5 estrogens in the upstream and

downstream of dairy farm
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Table 3 EEQ of five estrogenic substances(ng-L™")
T El1- E2- E3- EE2- DES- Zlﬁﬁ{%f[
59 it 19.87 11.79  3.46 69.10 0 104.23
¥ T 39.07  16.81 5.21 133.52 0 194.61
83 i 14.64 1739 445 20.90 0 57.39
WEFU 1954 1038 326 2096 0 54.15

sy g 1596 35.93 1.27 39.60 24.00 116.77
A RE 1754 5215 1.36 59.58 19.79 150.42
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