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Characteristics of estrogen contamination in organic fertilizers derived from livestock manures

HAN Jin'?, CHENG Peng—fei', ZHOU Xian', WANG Jian', LING Wan—ting""

(1.Institute of Organic Contaminant Control and Soil Remediation, Nanjing Agricultural University, Nanjing 210095, China; 2.Suzhou Built
State Environmental Restoration Co., Ltd., Suzhou 215000, China)

Abstract: Understanding estrogen contamination characteristics of organic fertilizers derived from livestock manures is important for organ-
ic fertilizer production and contamination control. In the present study, 17 organic fertilizers derived from chicken, swine, and cow manures
were collected from a market. Organic matter, nitrogen, phosphorus, and potassium contents of organic fertilizers were determined. The con-
centration of estriol (E3), 17B—estradiol (173—-E2), bisphenol A(BPA), and ethinyl estradiol (EE2) were detected by SPE-HPLC/FLD. At
the same time, we compared the estrogen concentrations in organic fertilizers with fresh livestock manures. Results showed that organic fer-
tilizers with low organic matter were detected in the organic fertilizer samples derived from chicken, swine, and cow manures. The average
value(dry weight) of E3, 178-E2, and BPA in organic fertilizers derived from chicken manures were 270.22, 2.71 pg-kg™', and 87.93 pg-
kg™, respectively. The average values of E3, 178-FE2, BPA, and EE2 in organic fertilizers derived from swine manures were 609.71, 41.84,
32.69 g kg, and 46.74 pg- kg™, respectively. The average value of E3 in organic fertilizers derived from cow manures was 50.96 g -
kg™. Organic fertilizers had a large risk of estrogen contamination, and the risk of E3 contamination was higher than that of the other estro-

gens. Additionally, the concentration and detection rates of estrogen in cow organic fertilizers were lower and safer. The detection rates of
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E3, 178 -E2, BPA, and EE2 in organic fertilizers were 47.06%, 11.76%, 17.65%, and 5.88%, respectively, while detection rates were
67.74%, 70.97%, 70.97%, and 58.06% in fresh livestock manures, respectively. The detection rates of estrogen in organic fertilizers were

lower than that of fresh livestock manures. The conclusion is that there are estrogen residues in organic fertilizers derived from livestock ma-

nures, which needs further attention.

Keywords:livestock manures; chicken manure; swine manure; cow manure; organic fertilizers; estrogen; detection ratio
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Table 1 Main nutrients content in organic fertilizers from livestock manures (%)

Fh12& Type of organic fertilizer 4“5 Number AL Organic matter N P>0s K0
RAATHUE YHI 61.22+0.41 2.56+0.02 7.35+0.04 2.42+0.06
YH2 54.02+0.26 2.07+0.05 8.11+0.02 0.69+0.01
YH3 75.09+0.33 1.48+0.03 7.51£0.12 1.2320.06
YH4 58.45+0.52 0.99+0.01 2.40+0.01 3.87+0.08
YH5 40.87+0.30 1.56=0.02 12.09+0.14 0.65+0.01
YH6 66.8720.53 2.02+0.03 6.4120.08 1.5120.05
YH7 43.96+0.66 0.98+0.01 8.79+0.10 4.39+0.02
YHS 40.98+0.33 2.35£0.05 16.51+0.14 1.8720.01
YH9 47.910.23 2.66+0.01 2.40+0.01 2.25+0.02
TAATHLUE YS1 76.00£0.35 1.5720.01 11.50+0.09 1.0220.02
YS2 65.9320.45 1.83%0.03 5.52+0.15 2.35+0.08
YS3 37.92+0.62 1.27+0.05 14.36+0.12 1.6320.06
YS4 56.22+0.27 1.640.02 13.12+0.03 0.58+0.02
AP YC1 55.85+0.42 2.11+0.02 4.21+0.01 3.01+0.04
YC2 45.37+0.62 0.89+0.01 5.36+0.05 1.5320.05
YC3 38.99+0.63 2.12+0.04 8.18+0.02 2.46+0.02
YC4 46.05+0.82 1.08+0.01 12.32+0.22 2.35+0.09

1 YH1~9 FoR GG WAL ; YS1~4 FOR A WL ; YC1~4 FORFFEEVE. TR,

Note: YH1~9 represent organic fertilizers derived from chicken manures; YS1~4 represent organic fertilizers derived from swine manures; YC1~4

represent organic fertilizers derived from cow manures. The same below.
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®2 ANEHERERSE(pg-kg)

Table 2 The concentration of estrogens in organic fertilizers (g kg™)

415 Number E3 17p-E2 BPA EE2
YHI 528.48+75.58 ND ND ND
YH2 ND ND ND ND
YH3 784.36+188.76 24.43+6.92 276.44+67.12 ND
YH4 575.22+99.22 ND 514.91+195.13 ND
YHS5 ND ND ND ND
YH6 270.00+42.74 ND ND ND
YH7 ND ND ND ND
YHS 274.08+17.29 ND ND ND
YH9 ND ND ND ND
YS1 ND ND ND ND
YS2 2417.342232.20 167.34+73.34 ND 186.97+49.69
YS3 21.511.02 ND 130.74+16.53 ND
YS4 ND ND ND ND
YC1 203.85+56.29 ND ND ND
YC2 ND ND ND ND
YC3 ND ND ND ND
YC4 ND ND ND ND

s ND 3R A SR TR R A

Note: ND represent not detected or under detection limit. The same below.

R3 AUEHEHZESEMHE (ng kg')

Table 3 The concentration range and mean concentration of estrogens in the organic fertilizers (pg-kg™)

2 Types I [ Items E3 17B-E2 BPA EE2
XA P fEpienc| ND~784.36 ND~24.43 ND~514.91 ND
(n=9) B 270.22 2.71 87.93 0
I T ND~2 417.34 ND~167.34 ND~130.74 ND~186.97
(n=4) HifH 609.71 41.84 32.69 46.74
AFEE LI fepsini| ND~203.84 ND ND ND
(n=4) HifE 50.96 0 0 0
Bt (n=17) il ND~2 417.34 ND~167.34 ND~514.91 ND~186.97
¥iE 298.52 11.28 54.24 11.00

R4 MEBE FBE FEDEHAZIHESE" (ng-kg')

Table 4 The concentration of estrogens in chicken,swine and cow fresh manures""'(pg-kg™)

FP2 Types T H Ttems E3 17p-E2 BPA EE2
A 2 T ND~1 764.32 ND~227.06 ND~166.52 ND~67.51
(n=12) B 289.84 38.62 63.59 14.28
S fif 2 il 174.22~518.16 ND~201.30 ND~361.82 ND~70.11
(n=9) 5[ 330.30 52.88 51.87 25.10
BT 2E eS| ND~240.92 ND~88.28 ND~33.31 ND~106.28
(n=10) B 33.68 38.82 11.66 2178
B3t (n=31) sl ND~1 764.32 ND~227.06 ND~361.82 ND~106.28

¥ 218.95 42.83 43.44 19.84

IR, (EAT HLAE P SR AG R AT SR v, BT L H
TP FH R JIE & e il 2 AT AILAE L AT etk o b, 2

— 676 —

FEHTIE A MECR 5 PO T AR AR X SRR
6 i 5 (4 ATLAE Hh M8 3R 5 2 W i o 4, T LA 36

http://www.aed.org.cn



&

bS5 TR S X R HUIE rh MR TS ARk

2019%9A4

1207 A HUAE Organic fertilizers

100 [

60

40

¥ H 2 Detection rate/%

20

i

HE - REEEAHUL REEAPUE BrAA AL

OE3 O17B-E2

1207 Hrfif 28 Fresh manures
1001 ]

80 ]

60f Z

401

K H 8 Detection rate/%

201

0

AN
N
N\

' n
¥

P RS e

1 BPA M EE2

¥ PrABEEENE

B 1 AR 2 R R H &

Figure 1 Detection rate of estrogens in organic fertilizers and fresh manures
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