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»Glucocortlcmds and Progestei‘one in the Llusha Bay, Sotth China Sea -
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Instltu‘te, South China Normal University, Guangzhou® 510006, China; 3. University of Chinese Academy of Sciences, Beijing 100049,
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Abstract ; Steroid hormones have been continuously detected and well studied in freshwater bodies in recent years, although information
regarding their contamination characteristics in seawater is rare. In this paper, samples were collected in Liusha Bay, South China Sea,
and the contamination characteristics, as well as the spatial distribution of 33 steroid hormones, were studied by ultra performance
liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS). The results showed that 7 steroid hormones occurred with
concentrations ranging from 0.003 ( medroxyprogesterone, MP) to 9.023 ng-L~" ( dehydroprogesterone, DGT), and from 0.017
(androsta-1,4-diene-3, 17-dione, ADD) to 9.281 ng-g~' (4-androstene-3,17-dione, AED) in seawater and sediment samples,
respectively. The concentrations of detected steroid hormones were higher during wet weather than during the dry weather, and higher
in the aquaculture area compared to that in the non-aquaculture area. There were no significant differences in the spatial and temporal
distribution of steroid hormones in sediment. Wastewater discharge and additives in aquaculture feeds were the main routes of steroid
hormones entering the marine environment. The results of the ecological risk assessment indicated that the AED posed low risk to the
marine environment, whereas other steroid hormones posed no risk. Correlation analysis indicated that the concentration distribution of
steroid hormones was related to salinity, water temperature, particulate matter (SS), and chemical oxygen demand ( COD) in the
marine environment. The results of this study contribute to the understanding of the contamination characteristics of steroid hormones in
the Liusha Bay area and provide a scientific basis for ecological risk assessment and control.

Key words: steroid hormones; androgen; glucocorticoid; progestogen; Liusha Bay; contamination characteristics; ecological risk
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Fig. 1 Study area and sampling sites in the Liusha Bay
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Table 1 Basic information and UPLC MS/MS parameters for steroid hormones and internal standards

et . - A i guE wirme O en P
K s E5¢4 45 R TR O ®5 kK T (n/2) (m/2) JE fiE
ULREER mm m/z m/z /PV /PV

1 4- 1= Androsta-1 4-diene-3 ,17-dione ADD  TCR 4.4 897-06-3 272 578 28519  121/77.1 380 32/50

i i 4-Androstene-3,17-dione AED Dr. Ehrenstorfer ~ 286.4  1963-5-8  2.84 7.79  287.2 109.2/97.1 380 24/28

TER Androsterone ADR  Dr. Ehrenstorfer ~ 290.4  53-41-8 275 14.54  291.41 273.2/255.2 380 20/16

17a- 4140 17a-Boldenone 170-BOL CERILLIANT 2864 27833-18-7 NA 8297 287.2  269.1/121 380 8/28

17B- 413 17B-Boldenone 17B-BOL  Dr. Fhrenstorfer ~ 286.4  846-48-0 2.4  7.41  287.41  135/121.1 380 20/32
I Epi-androsterone EADR  ACROS 290.4  481-29-8 275 10.8  291.2  273.1/255.1 380 8/16

He BB 24 Methyl testosterone MT Dr. Ehrenstorfer ~ 302.4  58-18-4 2.57 1178 303.2 109/97 380 32/32
WlE/19- 5 28] 19-Nortestosterone 19-NT  Dr. Ehrenstorfer ~ 274.4  434-22-0  2.16 772 275.41  257.1/108.9 380 16/32

Ei) Testosterone TTR Dr. Ehrenstorfer ~ 288.4  58-22-0 2.55 9.41  289.2 109/97. 1 380 40/20
%M-16,16,17-d3  Testosterone-16,16,17-d3 (I S.)  TTR-d3  CERILLIANT ~ 291.4 77546-39-5 NA  9.65 292.41  109.2/97.1 380 24/28

1Ta-BE 17a-Trenbolone 170-TBL  CERILLANT ~ 270.4 80657-17-6 2.77 17 V.17 253.2/199 380 24/32

Tl Stanozolol S Dr Ehrenstorfer  328.5 10418-03-8 3.36 16.14 329.51 107.2/81.1 380 50/56
FlHRE-03 Stanozolol-d3 (1. S.) S-d3  CERILLIANT ~ 331.5 88247-87-4 NA  16.06 332.51 95/81 380 48/58

e iR Cortisol CRL  Dr. Ehrenstorfer 3625  50-23-7  1.38  3.83  363.51 327.1/121.1 380 16/32

e B2 Cortisol-d2 (1. S.) CRL-d2  CDN isotopes 364.4 79037-25-5 NA 371 365.51 329.1/122.2 30—  16/24
. LA Cortisone CRN  Sigma 360.5 19536-5 131 ~3.23 36151 163 JA2k r";go = 24/3%2
E)‘(? IR Dexamethasone DEX  Dr. Ehvenstorfer  392.5  1950-2-2~ 157 | 4.8 39351 141191 s 380 1 36/50
e AN Prednisone PREN-  Dr. Ehrenstorfer ~ 358.4  1953-3-2 .“L_3 3.1 359. 41 341.1/147° I,-"‘380 B VYAV
W Prednisolone PREE" Dr. Eheenstorfer  360.4  50-248 (7139 | 358 % 36141 34321477 38079 86
I Chlormadinone CMD  TRC 2.2 191-7-97 276 (1.8 | 363.21  345.2/309 480 | 116

FRRA 7T Chlormadinone acetate 1~ MDA Dr. Ehrenstorfer ~ 404.2 302;22-7' 3.44413.13 1405.21  309.1/43.3 < 380 ::.vl:'6/ 50
RARAIRSZEM = Cyproterone acetate | | CPRA _Meryer 4162 47510 (26 1225 41721 3T /328 B80. U 2048

. m#® " [Drospirenone e SO T-BC-; 366.2 67392:87:4  NA U6 ¥ 36121 91911 3% ) 120750
‘ | IR "4y Ethynyl estosterone AT é;-:'Dr Ehenstofer  312.4 43037 243 197 3341 109.1097 380 s34
. #8d | 7 Hydrowy progesterone a""f HP Dr Bheenstorfer  330.2 68962 9445 9.4451 33.23 10997 TR0 3
ﬁ%@;}%@@ﬂ :‘" Ta-Hydwoxyprogesterong acee ¢ 7o 1A B'r “Ehrenstorfer ~ 372.2 _392"-23.\‘-?' 3.28 an.l69 373,21 313.2271448 380 % 12/20

| ERRZORE b Hydrosyprogesterone caproate. # A HPG | Meryer 083 1630-56-8| 436 1854 42931 31312712 380 8 1/
e FAEAR . Mifepristone v I LM(S?T Meryer 093 SMTI653 NA 1651 4031 3221342 3800 24740
,%?7%’1% Kelerim Mifeprisone-03 (1. S. ) o\ el TRCS o) 23 . NA 163 43331 375.2/137 380 2032
f ﬁﬂ@ﬁ%%@ﬂ Melengestrol acetate : SMGA —']?p)réﬁstorfer 396.2  2919-66-6  3.69  14.83  397.31 337.2/279.31 380 12/16
ﬁ*lfﬁiif%@ﬂ 3 Melengestrol acetate-d3 (1. S.) MGAB="TRC 399.3 — NA  14.56  400.3  337.2/279.1 380 12/24
VHBZE T Megestrol MGT  Meryer 3422 3%62-63-8 279 1127 343.2  325.2/267.1 380 16/24
HE2T Medroxyprogesterone MP Dr. Ehrenstorfer ~ 344.5  520-85-4  2.84  12.61  345.2 123/97 380 24/36

TR 2 2 Medroxyprogesterone acelate MPA  Dr. Ehrenstorfer  386.3  71-58-9  3.51 14.35  387.31 327.2/123.2 380 12/32

e 19-Norethindrone 19-NTD  TRC 298.4 68224 235 175 299.41  109/91.1 380 32/48
AR Norgestrel NGT  Sigma 3124 6533-00-2  2.63  10.83  313.41  109.1/91.2 380 24/52
HbTR-do 19-Norethindrone-d6 (1. S.) 19-NTD-d6  TRC 304.2 — NA  7.85  305.21  237.2/113 380 20/32
TR Norethisterone acetate NTRA  Dr. Ehrenstorfer ~ 340.2  51-98-9 3.260 14 341.21  281.1/109. 1 380 16/36

HIA Progesterone P Dr. Ehrenstorfer ~ 314.4  57-83-0 3.46  14.91  315.41 109. 1/97 380 32/32
HIRE-9 Progesterone-d9 (1. S.) P-d9  TCR 33.5 15775-74-3  NA 1495 32451 113.1/99.9 380 32/28

1)1g K, 3R (A MRS EC R EL) , SR+ 38 A8 1) EPI Suite; “—" FRI/RNRAH]; NA /R ICAT FHEHE

*2 RbERHBLRKRSHY

Table 2 Information of water quality parameters for the sampling sites in Liushawan Bay

B R B/ mg- L' pH A i/ mg- L &Y/ /mg- L7 R/ T Kt/ °C

MR SR WK AN R AN WA W Rk A Rk A K A
W1 109.993 8° 20.4453° 6.56 7.51 8.26 8.43 2.5 2.62 34 8.2 24.3 24.6 25.1 33.6
W2 109.993 6° 20.4446° 7.16 9.81 8.33 8.36 1.0 2.91 6 6.4 26.3  26.9 26.1 35.2
W3 109.9712° 20.4057° 5.16 9. 89 8.13 8.21 1.1 0.30 10 7.3 25.6  29.0 26.3 32.3
W4 109.9785° 20.4174° 5.81 10.2 8.30 8.19 0.8 0. 40 6 8.8 26.9  29.2  26.3 31.5
W5 109.9390° 20.4682° 6.56 7.00 8.45 8.42 1.5 0.54 12 6.0 25.2  23.7 26.0 32.3
W6 109.9227° 20.4333° 6.82 6.27 8.30 8.41 1.0 0.56 5.6 26.5 26.7 25.8 31.3
W7 109.9037° 20.4531° 7.00 7.11 8.26 8.45 0.8 0.58 4.7 27.6  30.1 25.8 30. 8
W8 109.9340° 20.4893° 7.23 6.02 8.16  8.37 1.9 0.65 6.2 18.0 18.7 25.0 33.2
W9 109.9340° 20.4893° 6.32 5.06 8.95 17.91 3.8 1.22 13 7.3 20.7 17.4  25.6 31.5
W10 109.9350° 20.444 3° ND 8.07 ND 8. 15 ND 2. 64 ND 6.5 ND 16.1 ND 33.3

1) ND /R $idin sk
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B 40 %

11 0.22 wm A HLAREE DB U8, fR4F T 2 mL
FAE /NIRRT PO, FREL2 ¢ F 30
mL BRI, AT mg-L™"WAR 100 L, &
T ACV PR, 43R A 10, 10 A5 mL &R &
P FH 2 (82 2) M A UL A 15 min, A3 500
remin ' 0 10 min, B FIE R E 300 mL AP
i, 45C R T e 7R k4, EHET 2 mL
BRovw HmE, K BB 2= 250 mL, A 30 pl 4
mol-1.~! H,S0,, ¥ HLB £ (200 mg, 6 mL):EE//T?
BAZEEL, SRIGH AR O BE: WEE(9: 1) IRG W 4
mL PEME 3 W, FEEUAR T G EH E AT 1 mL A3
e, 2838 0. 22 pm WA HLAREF 8BS uE, R
T 2 mL AR/ NI RRI.

WEIAH A BN 5 mmol-L™" ZREF1 0. 05%
R, B A ERTE I, W% 0. 35 mLemin~"; #f
FEURRLA 10 wL; A1 40°C. BEEVEBERF .0 ~ 10
min, 40% ~33%A; 10 ~15 min, 33% ~25% A; 15
~16 min, 20% ~10% A; 16 ~24 min, 10% A, 24
~30 min, 10% ~40% A. HLBTIOR LB B TIE
BTHESL) , PP CRUS) WA 6.l min
AR 280°0 1 F LR FESI N 507 pst; <
(U s 12 Lomin ™", MLEDR 350°C 7 B
HHE 2500 Ve 45 BR 4 A AT UPLCAMS/ MS
 GAilént 12907 Tnfinity 11 725 450 WA € 3% X -Agilent

6495 S ELIHFF I () o 2ot s

1.3 2 BE7 ek B IR

A B S WIS AT AR B 5T R A R
FEHMARR. IARIICRSER R NERIE, ¥ 33 Ff
R [EBEFN T B INAE Sl K AU AR, B
TE 1 LKA 2 g 1 AR T I03E 4 FH AH R Y
T A BAs b & AR A Z AR, [ 38 A6
Mz FRE S, THBRD bR InDic e | JRAION; | At PR
e R, DA ik i vl S

TEVFIK (ng-L™") FIULF#) (ng- g~ ") 49 5l i3k
173 AANEFS (10, 50 F1100) B9 INFR S5, Bk
RIHRAXI R .

AR = [ﬁwﬂiﬁaifﬂuﬂeﬁ ~

s
25 PIRE L S g
— = 100%
TR e Jx 100%
ST AT |

o (%Jﬁﬁnﬁﬁ%%iﬂ%fﬁ ~

Sl VR i S e S
PR K AR P A ARV B A2 B, 1155
Ma Ll FZMRBEBRDAE MR L, S50 3 45 0105
YK HBR (method detection limit, MDL) , 10 £ 4

1) x 100%

€ 1R (method quantification limit, MQL).
1.4 AP %

AR AR TR 0 PR A A8 KU PE A D7 i, AR Sk
XU S (risk quotient, RQ) i PEAL K A= R85 19 A= 2
WU A2

MEC

RQ = HNEC & RQ = PNEC

L H, MEC (measured environmental concentration) A
V5 Y S R BE ;. PEC (predicted environmental
concentration ) “A {5 Y& ¥ PR 55 F 0 e B, PNEC
(predicted no effect concentration ) A7 7 Jlll JC 5 W &
JE. PENC %5 TR [ LC5)/NOEC (median lethal
concentration/no observed effect concerntration ) I
LE;,/NOEC ( life expectancy at age 50/no observed
effect concerntration ) ] 5 ¥F fii %( assessment
factor, AF)AHLAE. " 2R AL PE LCR ) Co, 8O
R, AF BUIL.000; 5% i 25 NORC Kuamat,
AF 100, RQ I TREAE S5 MR BT | RO (8
B, SRS AR ER e 0 A R R,
1, 0. 00 <01, MU 5 0.1 ~ 1, RIS > 1,

PEC

%—mlg{j”[géﬂ]lf — P

1.5 EARORT &
TR 564 35 2 017 4 26 HE 0T ,_ArcGIS

10. 5 Al OriginLab 2018 7RI H.

2 HR5IHR

" R
o

2.1 FREHIE

W EEK (ng- L") FIUUEY) (ng-g™") H RGN
Fr i1 10, 50 #1100, ] UPLC-MS/MS 43
BrRE it iR i 33 IS [ B 22 00 [T ie e | BT Ak |
o B BRI E SRR AN % 3 7. TR H PRR B
I35 0.009 ~ 1.354 ng-L~" F1 0.029 ~ 4.152
ng- L~ UURL K H B A o BR 43 314 0. 087 ~
3.107 ng-g ' F10.290 ~10.358 ng-g~'. K#FBHAK
[P B 2R 1 [T SR I e v 52 u LN AR 1,
1 1 T AT R M K AU b 33 b2 [ B
ENIOEINE IV oail B
2.2 g KRGO S [ R R 0 B A

VDTSR K AR v 33 i 28 [ B R TS
P AR R AN 2 Fs. WK R 7 B
% .CRL, ADD, AED, MP, DGT, MPA #1 P, &
DGT #h (e 2535 9. 023 ng- L") | BefAms H vk i
BT 1.214 ng- L7, X 5 R A 45> 6 AR
Rt A ME SRR L 251 LV B V5 G 1 A M 8 3
ZE R RO K BT 3R Wk B A T ) — i . o
AED MK HRIK 100% , WEEVEE Y 0. 231 ~ 1. 214
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&3 UPLC-MS/MS ik h R B EZME R, ERYMH, HHRINEERD

Table 3 Recovery, matrix effects, method of detection, and quantification limits for steroid hormones in seawater and sediment by UPLC-MS/MS

= JnFR TR/ % o & JEe=}
LT R L R i R
10 ng-L~ 50 ng-L~ 100 ng-L~ /% /ng-L /ng-L
ADD 7K 87.3x19.8  97.76+3.6  103.88 +1.8 -1.12 0.015 0. 048
LR 106 £5.6  106.26 +4.3  109.64 £4.6 4.37 0.135 0.452
AED 7K 96.1+17.6  95.66+2.7 104. 1 +0.7 5.41 0. 188 0. 626
%287 124.5+1.9  110.64+6.4  110.42+3.3 6.69 0.341 1.136
ADR K 85.7+27.4  88.02x10 92.3+9.4 -4.1 0. 700 2.333
TURY 85.8 16 87.08 £3.2 94.95 +4.6 -2.58 1. 100 3. 667
176-BOL K 24.5+17.7  52.28%2.6 56.91+1.3 -47.06 0. 136 0.452
LR 104.8+7.8  102.14+2.5  108.16 £5.7 0.62 0.177 0. 589
178-BOL K 96. 8 +21 95.02 2.2 98.97 +2.6 -2.19 0. 080 0. 266
LR 102.7+8.6  104.96 +4.9 108.5 +4.4 5.98 0. 290 0. 966
EADR K 104.4 +46 97.26 £5.9 94.76 +2.7 -4.53 0.011 0. 037
TURY) 302.4+11.5  135.68 +20.4 132 +5 30.72 0.231 0.770
MT K 81.7+17.3  91.02+3.7 97.18 +3.1 ~7.08 0.057 _ _0.190
LR 98.4 5.6 99.9 +2 102.4 £2.5 -2/08 0. 120 4710400
19-NT K 87.4+24.4  96:82+3.6  103.21 +1.4 = 6,99 0. 306 S 1019
%2871 116.4£7.2 107752 3.9 110.6 6.8 - -0/33 ' 0.320 1065
TIR K 91.315.9  84.36+1.9 91.25+1 | -9.21 0. 050 & 0166
IRAL7) 109.7+6.5 [104.92+3.4 108 4.9 ALY 0. 180 0. 601
i Lo i J v A
17 -TBL S gk 75.3 £15:2 1 88498 £F7 93.44+2.3 & _~#10. 4 0.085 ‘0282
A0 iy 85.8 £10.6, );2’8.9.;9;2'13.2 99.33x5.1% /T -4 0.145 0. 482"
FLAr P ] - == ’ g
; s 5 5%/ 9873 +12.8 7 98/443.8  102.88x1.1/ 7 ~4. 92 0.083 0,275
iR 1039 +2.8 I/ 95.7'+3.8 98.73 x4/ Y 12 a 0. 508 1. 695
3 ~ - K 1031 #02/4 1130472 £ 11,7 | 150.54 £9.1 & 4511 0. 946 3.153
7 U N UL 206/4 +88/6 | 110.82 +38.2. 1234.76 +16.3 126.29 1.781 5.937
B - i ' R
GRN y K 105.243.6  110.84#5°5  120.46 +4. 1 18.34 0. 049 0. 162
© U 250.7+66.5 106.52+6.6  108.03 +5.3 6.13 3.107 10. 358
e DEX K 90.6+10.3  104.76 +5.3 112.4 £0.9 12.35 0.739 2.462
TR 396 +49.8  253.98+36.8  262.64 +19.5 162.53 2.053 6. 843
PREN K 116 +9.4 120+7.9  123.15+3.3 21.23 1.354 4.512
UL 517+46.3  135.4=x1.1 99.9 +8.2 -1.66 2.413 8.043
PREL K 86.2+9.1  105.82+8.5  112.81+4.7 10.13 0. 657 2. 189
A 276.2 +47.5  113.04+24.2  98.59 +3.9 -3.76 2.642 8. 807
CMD K 92.7+18.8  97.42+3.8  101.62£0.9 12 1.038 3.461
LY 106.4 +2.4 99.42+2.3  107.49 +7 8.02 0. 447 1.491
CMDA K 89.4+21.1 105.68+4.7  107.26 +2.7 .7 0. 097 0.323
A 89.1+3.2 97.52+6.1  104.48 +4.2 . 04 0. 094 0.312
CPRA K 88.8+20.9 105.42+4.9  107.53 +2.4 3.75 0.237 0. 789
UL 95+5.9 96.28 + 1 105.85 £4.9 2.13 0.388 1.293
DPN K 97.8+17.5  95.68 +5 99.42 5. 1 0.38 0. 064 0.214
TR 96.7+2.5 94.86 +1.7 97.54 +2.9 -4.78 0. 206 0. 688
ET 7K 91.3+16.4  92.22+3.3 95.76 +5 -2.93 0. 065 0.216
A 101.5+3.6  103.68+9.9  106.64 7.6 .13 0.278 0. 928
up 7K 76.6£19.6  91.52+3.9 97.28 +1.9 -3.79 0. 110 0. 366
UL 93.3+5.6 97.02+1.4  104.23 +4.5 3.08 0.251 0. 837
170-HPA 7K 93.3+17.4 93 4.9 98.8 +3.8 0.65 0.074 0. 247
TR 98.6+4.9 87.9+3.4 92.09 +5.9 -6.19 0. 180 0. 599
HPC 7K 86.9=15.7  103.6 4.9  100.91 +3.2 18.34 0. 009 0. 029
UL 80.9+16.7  73.16+3.4 89.76 5.3 -9.68 0. 087 0. 290
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%3
. Tk [m1 %/ % % G 1 B R
WS S : g 1 o : F RN liva o R k
10 ng-L~ 50 ng-L~ 100 ng-L~ /% /ng-L /ng+L
MEST K 101.7 +26. 5 99.7 £3.7 110.72 £2. 1 6.9 0. 052 0.174
’ TR 90.3 +9.4 101.78 +4. 1 105.09 +4.7 -2.36 0.136 0. 453
MCA K 97.7+1.9 91.72 2.9 98.17 +2.3 -2.4 0. 048 0. 160
WR:AL7 117.4 +1.8 108.76 £3.8 114.32 £3.2 13.13 0.163 0. 543
MGT K 89.7 =16 96.04 =5 99.22 +5.2 1.36 0.531 1. 769
7 TR 106.5 £7.6 102.22 +4. 1 109.79 +8.2 12.16 0.677 2.256
. K 84.2 +21.2 95.36 +4.6 98.66 +4.7 -2.91 0.018 0. 061
TR 103.3 +3.2 102.62 =2 107.01 =6 5.3 0.136 0. 453
MPA K 91.1+21.7 97 +6.2 104.13 £4. 4 3 0. 044 0. 146
TR 107.4 £4.9 103.24 +1.3 107.36 1.7 6.19 0. 094 0.313
L9NTD K 95.2 17 100. 76 +3.7 100.09 2.6 -0.85 0. 075 0. 249
) VIR 107.6 +8 103. 06 +5.7 105. 85 £4.7 4.86 0.306 1.019
NGT K 89.7+9.9 96.5 +6. 1 103 £2.7 -48.27 0. 059 0. 196
VIR 104.1 1.5 100.32 +4. 8 104.24 5.7 3.36 0.215 0.715
NTRA K 87.9 +20. 8 97.98 +5.6 99.7 £3.6 -1.41 0.111 0. 369
TR 102 +6.3 101.36 +3.9 106. 82 +4.7 5.63 0.279 " 0.929
P K 98.7 £22.5 93.52 +6. 8 98.22 +4.3 -1.88 0.033 =/ 0l109
YUY 212.8+2.6 117.06 £3. 1 111.57 £2 11.45 0.212 ©0=707
1) WA BR AT E R ng - L1 ;iﬁ%ﬂ%ﬁﬂjlﬁﬁuﬁﬁﬁ-ﬁgcng-g* ' VY -
ng-L~". MP Il MPA {LTEASACHIAG ), v V5 DW%Aﬁiﬁm ?ﬁh&@ﬁﬁz%s

ND.~1.162 ng-L 7. ADD Al DGT I%1¢ 4kl joeth
«mmﬁﬁmsmm@L mewﬂﬁ“
ﬁﬂﬂ<tﬁéf?§*“tﬂ R EEIA 2. 306 ng+L~"] xfth
_m#m¢7ﬁ*@@ﬁ%m$ﬁm§,ém*@@
' &%pmﬁmmA@%?4ﬁ%%*@@ﬁ%amL
ADD AEDPRI P) M KL (MPY |, ST
@@ET REAFAENS K R 2 P42,

CAEVUAR b S 7 2K I CRL,
ADD ., AED . 19-NTD, MGT, MPA F1 P, [k
W3 RFESAN S sil 4. 641 ng-g™') , IR
. Hrb, AED Fl P 89K 53 5113k 100%
H94% , S EILE >0 0.025 ~4. 641 ng-g ™' Hl
ND ~4.011 ng-g™". HABZ EFEH R KL H R IK
T 22%, F&EIEFEHR 0.009 ~1.695 ng-g™'. 19-
NTD 1A F= K0 WO SRAEE sk, & & 0.947
ng-g~ ', 19-NTD FZ 5 HubfifeA H, VR Rk ik
WEZP 2 2 AT T, 925G H %) DR T i A
VLR EA T K AR 2 b PP e HE R S 8. R DT
P SR S AL, B TR E,
A 2 Wi R EL A MER A ) P RE UL
U 2 B R TR, AR, f
ORI B i T SO [ Wi 25 1ok A W i
Wi, XHAEY A fa T, Nk — B S TR 2k
[ 38 2R Xt /K A A ) ) i BN ML

Fb A K v 7 o 2 [ R 2R 1) B[] 43 A T
(Bl 2), Bk FFRE S THKI, 222N

ngL*mHmﬁ?%rr AT E SR
IﬁﬁT%WﬁWﬁA%%ﬁ#%ﬁﬁﬁ@@
%“]@yLﬁﬁﬁwﬁlT A S5 3 /K 1) AR Jt
R W T B R T 48 2 AR 05 V5 7K VAT PN e R
tHy DGR WA, W7 il WO SRAEE G, SIS B R
W SE /N, KT 1 ng- L' EIIEY T, 4,
FK A R 2 RN, BARART 2,380
ng-g ' AKIIE W3 *#’ﬁﬁ%%(ﬁé ik F
10. 020 ng-g '), X AIBEJEF N W3 SRAE S AL T
WEER X, A MRS & O S W R R e vh
AW, FHOZ S SR E RS R &2 T
2.3 REFEH RN R
FKEBEERAE 10 A RAE A0 23 8] 43 A &) 2
JiiR. FEASKIH PTG K RE b, 2 [ B 28 Rk
PR FEFIX (W5, W8 Al W10) > ¥ N (W1-W4 |
W9) . M (W6) FEAN(WI10) , T B R K& 78 57
FAX K T A S B B R MPA, R
1. 140 ~1. 161 ng-L~", SR NEIE 1 WL T FRHH X
KEWR R Y. EFAKIAM A KR, FRFE X
(W5, W8 1 W10) FIid5 1 (W6 ) i T4 KB AR 5%
BEIX, F2 B PR R 23 B DX RIS 1A T e 2K ] e
BE DGT(1.511 ~9.023 ng-L~"). AHWF5EEM, 3
BP9 DGT 7R JEARZ 3. 39 ng-L ™' 444 Rt nl i
BUBE B f0 PR AL ELIRAE 1y, X s 7
AR TR RS AR, 5 A AT DA s B i . K [
R E A A 255, T RE B o 32k
(8 J1) SR MFAE bt D 4y Py 30 1) F= BEE 3, ek v
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Fig. 3  Correlation between steroid hormone concentrations

and traditional water quality index
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Table 4 PNEC values of target steroid hormones/ng-1.~!
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Fig. 4 RQ values for steroid hormones in Liusha Bay
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Fig. 5 Correlation analysis between the chemical indicator
concentrations and the total concentrations of steroid

hormones at each site in both water and sediment
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2 [T IR 3R RIS T BBl 3R R BB 2 R A A G

RUSBHEA R, AED Fl P YIURBEVE R T v M
X [ R A RALZA8 R 7, (R ARHFSEAKIE
SR VD VS 1 DX S [ B 3R 1 T YR S L R AR
TAHMERE R, JTE G B v 5 b X 2 [
WETGYARME TR KYE. Bt — SR arsT, 2
HEEE A B, FORTTAL AED Rl P A AR R
IREE AR 25 [ B 28 P4 1) Ak 8 R 7
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