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Concentration and Distribution Characteristics of Estrogen in Aquatic Organism

from Chongming Island

GENG Jing-jing', YE Ai-li', YANG Yi"'*, LIU Min', ZHANG Jing’, ZHOU Jun-liang’

(1. Key Laboratory of Geographic Information Science, Ministry of Education, College of Resources and Environmental Science, East
China Normal University, Shanghai 200241, China; 2. State Key Laboratory of Estuarine and Coastal Research, East China Normal
University, Shanghai 200062, China)

Abstract: Five typical estrogens, including estrone (E1), 17B-estradiol (E2), estriol (E3), 17a-ethynyl estradiol ( EE2) and
bisphenol A (BPA), were simultaneously determined in typical aquatic organisms from Chongming Island by ultrahigh-performance
liquid chromatography equipped with tandem mass spectrometry( UHPLC-MS?). The distribution pattern of estrogens was studied and
preliminary heath risk assessment was discussed. The results showed that the total dry weight concentrations of estrogens were from 1. 1
ng+g~' to7.38 ng+g~'with a mean of 4. 25 ng-g~'. The lipid content-standardized estrogens concentrations were in the range of 5. 01-
83.41 ng-g~'with a mean of 40.75 ng-g~', showing a descending order of fish > shrimp > crab. Fish and crab, fish and shrimp
showed a significant difference in lipid content-standardized estrogen concentrations, whereas no significant difference was found
between crab and shrimp. Compared to BPA, the dry weight concentrations of steroids (El, E2, E3 and EE2) were found at lower
levels (0. 17-0.69 ng+g™") with lower detection frequency ( <66.67% ) in aquatic organisms from Chongming Island. In contrast,
the detection rate of BPA reached 100% , and the average dry weight concentration detected was 2. 60 ng-g~'. The results of health risk
assessment showed the concentration of estrogens in aquatic products from Chongming Island could not cause any adverse population-
level effects.

Key words : Chongming Island ; aquatic organism; estrogen; concentration; assessment of healthy risk
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P, ASBIFGE SR 46 T 520 5 9 Rl LRI K A 2h ¥
B, SR FHAS TG iy 01 57 1 [ s ARG 00 #4 pA)  £§
AN M R A s  AGI A AE i eh S ot
I ZE (E1, B2, E3 . EE2 #1 BPA) , 20 brH & &
FNAr A REAE , 06 H A [R] A 4 b 2 %o o 380 35 5 4
FIH 225, e S K 3k A A i b e R o ot
FTH 25 B AU A

1 RS

1.1 FRFEFISC A

MERR ( Estrone, E1, 4[5 >99% ) | M FE (178-
estradiol, E2, 4l >96. 8% ) . M = ( Estriol, E3,
4l >99% ), PRMERE (17a-ethynyl estradiol, EE2,
407 >99% ) . W HEr A (Bisphenol A, BPA, 4l >
99% ) . XM A [F] £ 3 b5 iC ¥ ( Bisphenol A-d,,
BPA-d,q , 2115 >99% ) FfE — 1 [F) 2 R bric ) (178-
estradiol-d, , E2-d,, 4l > 99% ) ¥l F 1% [ Dr.
Ehrenstrofer GmbH /3 F].

AR N ASE350 (14 F 3% [ Dionex Al ) ;

RG4S Ay 8 v ARV (3% R I T 3 3R 55 ( UHPLC-
MS*) FEALFE—4 Waters Acquity " 224t 5 Waters
= EE PR AT HR RT3 (] Waters 24 W] AE 7)) 7R 26
Bz oAb T T G5 AR BA% D HSS T3 (2.1 x
100 mm, 1.7 wm FRiK/N) .

1.2 FEECRESIAF

T2012 4 9 HRAESZ U E (121°09'30" ~
121°54'00"E, 31°27'00" ~31°51'15"N) f{jfh | &R
it o B AEYIRE S FTREERE LT - 24°CUKFE - AE.
HRFERILE 1. PR EARA SRR E R R.

fiyifes . SRy LI 2 0 28 R AE TP E T DL S
MR AKOK AR 325, R LA | i L. FEE L
fi MREONE B T RE M.

e AR, RIROK BRI 2, )32
OIAAE A R A5 . B bESR, DU N 3, /N
Mgl | B R AR S St

Gl A, A B AE, BN &
SR I A MRS,

WA FTAR G . B T K DR VD st A A, 2
W/ N TCEHESh ).

R IR AR TS TR s C e YR, B
M), S KA HLIE S B REAE L. R IR K 2]
Sem U E— R 2 ~3 A, A5 FE.

®1 ZHAFIYHERER

Table 1  Information of animal samples on Chongming Island

GRS PE5 A/ em Kt/ H NG5 & 5/ %
fiif21 ( Micropterus salmoides ) — 23.5 2 3.15
@Euﬁ( Carassius cuvieri) — 13.5 2 4.73
TG 15 #H T ( Sesarmadehaani) IH’E - 25 10. 46
i — 25 9.65
i %ﬁ*ﬁ&f( Eriocheir sinensis Milne-Edwards) I}VE o 20 22.03
T — 20 38.92
ZIERR T ( Portunus trituberculatus) lﬂﬁ - 8 12.81
i — 9 12. 16
A& 5 S8 ( Orithyiasinica ) — — 4 16. 32
KR ( Helicetients inensis) — — 5 20. 14
Wi 1 MRS ( Oratosquillina interrupta) — — >25 8.44
B HUF ( Palaemoncarincauda holthuis) — — >25 7.85

1.3 FESh AL

A Rl IR T AR 20 (£ e i fa iR AR LI, 4
TPV BORVEE Y, R IROER A7) 2005 8 T - 24°C vKAH
AR 48 h SRR TR 72 he TARE SRS Bk K S
AR B 348 8 T TR IR R | %
BHORAE. FF R4 5 Y0k} 2

FRECL. 5 g RESh TE 3 DFATRE, I AGE = 1Y
AHERNIR A Iy BUS 3  ASE A BOH (A 454N, 33

mL). ASE ZE B T 2 LKA 70 . BY 55 £ 4k %
B Aoefh | FALER . BOISAFARNR AR AR LA
ib. ASE #BUR HH BE-CEIR G (11, R
o) 78 60°C FEFASAEL S min, fEFF 3 1K, BRIAESR
41500 psi, A S min, 2K 120 s. ZHORE (K
2740 mL) 28 40°C fighh 78 K MRAF 2 5 mL J5 , A —
24°CVKFRVR TR 24 h HEATIL U8 L. 7E U85 I AR L
WA 10 mL 1EC %, BIZIHRGIRA 1 min. H
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Hor)R A BRIECK, FEMA 10 mL IEC 4, &
B—URIECBE IR B LI A BUR S 2 5 mL
W2 R o 7E 40C PR EIL . Tk
BT mL OIE-K (1 1 ARFR L) %, 28 0. 22 wm
REEOAIE I IE , XA UHPLC-MS™ A6 0 .

FE SRR B I 2 BRSOk [ 12 ], BRI
2 o TLEWIRES , L ASE 350 32 EUIE T, 1R B 125°C
JNF S min, FSFEI 6 min, BAIEHR 3 U AEBOK
TEMHEBIE I (H m, ) HEF 28 & 2T, i HL 4
(103 +£2)C T4 1 h, i TRBAHNE=ZERE
(m,). Wi & & = (m, —=m,)/2 gx100.
1.4 U7

T 1o AR A 3 B BEK BT % R 48 (UHPLC-MS?)
FEALFE Waters Acquity ™ R 505 — 5 DU AT H3 Bk

I (DL Waters 28 7 A7) FELRIE 2. 4381 Bir
FR (A RS AR ALK S HSS T3(2.1 x 100 mm, 1.7 pm).
WA A N ONE- R (1: 2 KAL), W shAH B )
S BAK FEREAR TR 4w, B RE U R Y AN 2
BRI RE i BB 2 B IR] R 10 min, He P49 45
2min [HET- 1 P TR 52 28900 463 38 30 AH 2% 1 11 S i
I | 43 B o B2 ook BRI 40°C, i M
0.4 mL-min ™", £ 5 B s AH 2 003 2 40 i 41
OY4E 7 W% - T WSS BT Ak, SRS AE £ RO W
(MRM) B30 R 2E47 5007 . AHE5E b BT A5 B fe &9
R PR M—H] . ZHE AR
(N,) B4 800 L-h ™", IR & 500°C. & i < Ik
(Ar) B9 W 3 52 0.17 mL - min ™ , B 0 & 2
2.8 V.

R2 EEHBHEGENBERRER
Table 2 UHPLC gradient elution program

IiH 0 min 7.6 min 8 min 9 min 10 min
MBI A/ % 45 50 100 45 45
WENAH B/ % 55 50 0 55 55

AT AR B AR TS R HITE 5. 50 #1100 ng-g™'
IR K (8 5 3 [ SCRTE 71.2% ~ 108% 1Y 1 [
W, HPATRE B AR G A 7 D 25 /N T 16% . 5 15 46 D
FRCLA dw 31) 5 0.04 ~0.08 ng-g~', HikE &R
0.07 ~0.27 ng-g ™', H BRI YW 7E2S AL S 3
KK

2 HFR5ITE

2.1 MEBCGR AN SR AT REIE

FEa E R S RN 1 TR TERT R A 1Y 52
B A R o ER R A (LA dw ) 7E 1010 ~
7.38 ng-g "JEREN, FEIME R 4. 25 ng-g . M
W5 3.05 ng'g_l JEI K 4.91 ng~g_1 s
WRZEA 2,79 ng-g ™', i R/MKRIR N, BES > 28
> IRk,

AT A ST P I SR SR A i B LR W R 2 A [R] A=
KB B AR, 1 Geyer 252N N i i & & 1l
AR R IR R AR e
SRR R L SOR TR s B o S5 43 50K ME R
THE SRR MEE R IR D AR T (MR
N EARMEAL & 5 = W T & B/ R 07 BT o B
TAEL) AN 2 B, R T OMERCER B D5 = AR AL
FrETES. 01 ~83. 41 ng-g "YU, SFHMH M 40. 75
ng-g . Ho BB IR B AR EAL B BT

78.51 ng-g ™' AN 32.95 ng-g ™, HFSE N 34,18
ng-g ' NP AECRIEE SRR G b SRR IR AR AL
AT ¢ R I, 2 B0 ST R O 2 MR
BRI AR A & AR AR B 22 R (P <0.01, n =
10) , [FVRE , X £0 SRR A 5 b ik % 3R B 7 it b
WEAL S AT « K00, & PHL A0 S RN R 254 o 22 ] e
MR bRl & B WA R E R (P <
0.05, n=4). XA B8 F AR A P Fh 2 il 5
AT 2 R R O e 0 s L Re A A
Al Liu 2580 A Ry A 1 P 0 38 T g 5
AT IR PR S5 AT 6. o M8 21 TR 2 B i vl i
R NRIT EAR L & B UEAT « K90, R & B S
WSS v SR R IR T s o A 25 i R 119 I 5 2 S 4k
XA g 5 SRR S E 8 T IR AR A= 9, A3 > A
A X

FeAse 3 Aok AR Az W 4 P I 382 B D7 o s A AL
B iR R LA A v e R AR I A o A K
S BH I R T ORI 2SR v M 98 2 R 7 A
b5 KO- X T BB a2 ( f fa Al A ) b T
I RE SR YR OGS W EETE AR AR N B A
15 Yt N R R — A T BLR AR £ 2 (A
A0 ) b T B WS B i R, TS e W) B AR AR
B AT I 0 2R S v PO R s
PRUEAL S L (83,41 ng-g ") & T8l £ bl 9% 32
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B AR AL & B (73. 61 ngeg ™) X S ETE
AIRKIER, i fa g R M0 2 i fn oy Je i £
25, R 0 28 A EDRE TR Y /N iR Y TS Qe )
ERTRRAR Y 1 BT Rl T B £ A P
F RV R AR AL s T A N ME 3R IR D
P Al 75 i JE AL

WERLER MR ARG W, 3 A K AR E R Y 45
SyFERR I AR X AR S g D7 O i SRR T
H 5 T HEAT Pearson AHICHMT, R BUMERCR T8 & &
FRRIG & 2 2Z [ A GO R IF A (P >0.05).
TABFFE A R AL RIFE S AR D FP 2R TR, A K Bl
AR, AR 2 SRR, X T g2 R B R T E
B 5 MR ek (R AE O R AN S S A

X 888 235 v A R P 2 P B R T R et
1T ¢ K256, 2 HLME I A R 22 B O 8 2R 5 o B ik 2
FAYE (P >0.05), Hrp RAAMEWM R (E1, E2 #l
E3) Ay f f B AR T R R A A B (L A
1), 3X AT g2 PR A SRAY 0 0 2 BT R A A 4 1)
s S A ), MEVE R P MR R KA AR, S B
PR PN DR SR 5 3 B I T R T R N R SR M R
o PR D ) M R T R R
ZE S AL

10

[ El
El E2
M E3
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\

S B Bk (PAdwit)ng-g ™!
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o4 R W W W R f fi
BB OB O#® M M B 0 A
¥ B r r F F - T
®OoW oW W W W o
(F) (M) (F) (M) (F) (M)

B1 #mpHEeE

Fig. 1 Concentrations of target estrogens in samples

2.2 FAPIERLER S i A RRAE

K HE SR i, S M R (BT
E2. E3 Ml EE2) A9 5% & W W 1% Tl 28 M R
(BPA). E1. E2. E3 Hl EE2 1946 % 1E 66. 67% L)
PSR S i (DL dw ) #E 0. 17 ~0.69 ng-g ™'
JEIE. T BPA [ 3535 100% , K th 3 &
H2.60 ng-g". Liu % FE = R ERAE M AR Y
o R PR S B ME B 2 (E1, B2, E3 1 EE2) & &t

B 2% 5%

- 100

%ig:mm

2 [ EE2

= 60 gppa 5

=T I I

4T 40 |- Q o

2 s} § % e N

= \ N NN

E20 SN 2NN N

Sl SNN B AR BN
Y
£ o4 R R W W % B R
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Fig. 2 Concentrations of target estrogens in samples

INT B FEHERLER (BPA 55).

R MERZE P B, B2, E3 Fl EE2 AUk H %R
43518 50% . 58.33% . 66.67% 1 33.33% K i1
R E (LL dw 1) 435124 ND ~0.63 ng+g™' . ND
~1.91 ng-g™' . ND ~0.2.51 ng-g ' Al ND ~ 1.48
ng-g ' HiH | EE2 AOKS R AR 33.33% , HF
PIE A 0.36 ng-g™' /NF E3(0.69 ng-g™") Al E2
(0.42 ng+g™"). M Liu &M K Lai 2507 7E E MRS
TR B O BE2 1) 5 SR AR 0 1 Al £
WECER  ASHIESE ) 2 30 EE2 B & 5 Ak TR K SF
XA AE AL MK EE2 & /0 il A A K.

X RIRMEBLZE M 5, AW 19 AL PR RE S rp
E1, E2 M E3 &8 (L dw i) s E 514 . 0.05,
0.29 F10.38 ng-g ™', FHME S HI24:0. 17, 0.42
0.69 ng-g™ ' YJ/NF 1 ng-g~'  XAR AT HESR AR K
SR 4 I 05 I 2 B T K. IR Liu 250t %
I K E 9 T A 55 ) v 0 £ 0 i 1% £ A
MR EL M E3 KA E2 &8 (UL dw i) m 1.02
ng-g ' IFIN IR R AR AFAE T fa 1A o 1% S e 25 e
e

RIS, 75 AR 5 B2 BV 3R b 6 B2 A E3 &
AT Pearson AC/MT R B, 5T XK AR AR W fk rh
E2 fIE3 S EME(P<0.01). XEHTFAEY
WXt B2 (ARIRT =4 B3 R B B2 5 E3 %
HIAOCOC R, HE— 2RI T H i P54 Sk U

BPA 7EFTA S A R & T (LA dw
)R 0.57 ~4.96 ng-g~', FHIMH N 2.60 ng-g~ ',
BN 2.36 ng-g ' BRIEVTAE Y TR G T 3 9 80
AR i & B BPA S nl ik 20.3 ngeg ™' {H Zou
A0 AR 5 T S A R BF bR RS T BPA.
Basheer 25!V &1 397 A0 3 — 8 T L ROV 7 5 (A0 4
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XU A ) AT MG RGN , B P Y
BPA & 4E M 213 ng-g~'. Pojana %5 B 5% k&
B P DU L84 E2 1 NP B RS e b, A
SRS ML X A WA Y BPA & /TR A T K
F AT IR T i P R A R, R TR BT
P £E IR LA ot e it 1) 96 D12 b A 5 Ak T o 45
K-

3 ERREITN

A 5E K FOME ¥ R & B RV A & ADI
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52 % K| & RID [ reference dose, UL 1K & i},
ng+ (kg-d) =" ] VE MRS PR SEE (AN 3) K
5 R R bR A B 8 K™ S AR
EDI [ estimated daily intake, LI & & T,
ng- (kg-d) =", A2 (1) ]XF bR M & & FH /K= 58
B R Y BE XUBS HR [ health risk, 72y 3K
(2)17.

AT E AT JCHERR (E1) | M= EE (E3) Fgf
FE(EE2) B9 & H R VF A & (ADD) 585 % F| &
(RD) MR, LG A M — B4 & ADI”. Horfr,
El, E3 1 EE2 A9 — B 4 & 53514 0. 241,
0.00591 1 1.25 | e — B2 15 ADI F# A3 (3)
THAL SRR M B T (EEF) ¥k A
Beck %57 LT 1A AR T M 342 U I S2 5 (YES)

FRARAR I 20 30k E (ECS0) .

EDI = ¢ x M/BW (1)
HR = EDI/ M —E% 4 & ADI (2)

ME WM (i) = ADI(E2)/EEF(i)  (3)

A, e K= MER R B H 5 i (ngeg ™' ) 5 BW.

R (kg) s M. B KK & & & (LURE T,

god ™)y METEEY A () MEE O RO
EEF(i) . MEER 0 Aol S i R 1
x®3 MEBEMREIEHELED

Table 3 Benchmark of risk assessment for estrogens

(M — Y44 ADI/RID ( LIATE )

=7 /g~ (kg-d) - ik
El 2.075E +03 [24]
E2 5. 000E +01 [25]
E3 8. 460E +03 [24]
EE2 4. 000E +01 [24]
BPA 5. 000E +04 [26]
1) B F e B

2009 4F g T JE RIR K Al 2 (LR E I,
) A 21.78 g-d™', W 5237 3% = M 28.43
g-d "7V ARHIRSE Fp A A R TR K 2 B
IFE T H A MM E TES ERA N E S &,
IR R AR TR 60 kg™ MR (1) 4R R4
T I FH K 7= i B A 1 e 2 19 B EDLL 4% /4 3K
(3) o I B K ™ A5 A B 0 35 2R A7 A 114 i B
RS HR™ . S HE 25 A% 4 Fiow.

*4 BHABAMIEHES EDI fEEX K HR

Table 4  Estimated daily intake and health risk of estrogens via consumption of aquatic product

i H KT 200 El E3 EE2 BPA

EDI WK 0.03 0.03 — — 0.21
F5Ek 0.02 0.07 0.13 0.07 0. 40

HR RIK 1. 40E-04 5. 80E-04 — — 4.22E-06
FH5Ek 1. 05E-04 1. 34E-03 1. 48E-05 1. 67E-03 7.98E-06
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2% 4 AT, SIS IR K B S FE 280K 7
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ZEWTE 3 N EE R UL b, o] ULl i B A S IR
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AT A A R XSS 5 )

(R 5T B A 534715 B % JE At B XU, AN (]
AE B B N K PR ST SR TR T HLKE e
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EHA TG Y Y At 2l HAR R B T
WEBCR IS G W, 3 1S TR ™ it B FH A6 £ R XU .tk

VO a0 eI 3 €SS BENEE7/ T IE JIEY
07 L B e RO 1 h A AU S R AR A LY 2

4 Hig

(1) At HH ] Esp AR A A 4 o 55 Pt 21 A 1 21 R
R, kD 5% 0 5 A= e i E R A = (D
dw 1) 7E 1. 10 ~7. 37 ng-g~JEH N, FHME N 4. 21
ng-g ' WEBCE NG 7 AR EAL AR AE 5. 01 ~ 83. 41
ng-g ' Z[A] FAME N 40. 75 ng-g ", Hirh sy
W 2R IR T AR AL o B R R, ORI /Ny
k.



4676

woooH

2% 35 %

(2) $EEEMEM R (EL, E2. E3 Fl EE2) 19%%
B I BT I 2 R (BPA) AR B 2.

i

MEBE T E1, B2 F1 E3 8 & 2 8%, P E /N
F1ng-g™", AU RAED RN M IS MR E. AT
A EE2 (1)1 AR R AR R AR MR R
(E2 F1E3). 1fii By 25 M 2 BPA A9 T8 % 5 (0. 57
~4.96 ng-g ") HUAMFAHLL, L F i AEKF-

(3) M SEWIK A Ay b MR R T R XU 1

il R BREE ] B A A i M R 5 KPR, A
IS RCAE R XU (EL MR B P R A MR S
FE Wik ZENALON LA K MR B A SO A
WS G K7 ity v ME R AR A R XU

S 3k

(1]

[4]

[5]

[10]

[11]

Colborn T, Vom Saal F S, Soto A M. Developmental effects of

endocrine-disrupting chemicals in wildlife and humans [ J].

Environmental Health Perspectives, 1993, 101 (5 ). 378-
384.

Tsutsumi O. Assessment of human contamination of estrogenic
endocrine-disrupting chemicals and their risk for human

reproduction [ J]. Journal of Steroid Biochemistry and Molecular
Biology, 2005, 93(2-5) . 325-330.

Hu J Y, Aizawa T, Ookubo S. Products of aqueous chlorination
of Bisphenol A and their estrogenic activity [ J]. Environmental
Science & Technology, 2002, 36(9) : 1980-1987.

HR . W A X ( Carassius auratus ) T HE A2 58 AH 56 FE
Rk AL PR K2 [ D). B IR
%, 2008.

Chang H, Wan Y, Hu J Y. Determination and source
apportionment of five classes of steroid hormones in urban rivers
[J]. Environmental Science & Technology, 2009, 43 (20) .
7691-7698.

FanZ L, Hu J Y, An W, et al. Detection and occurrence of
chlorinated byproducts of Bisphenol A, Nonylphenol, and
estrogens in drinking water of China: Comparison to the parent
compounds[ J]. Environmental Science & Technology, 2013, 47
(19) : 10841-10850.

Ying G G, Kookana R S, Ru Y J. Occurrence and fate of

hormone steroids in the environment [ J ]. Environment
International , 2002, 28(6) : 545-551.

Hamid H, Eskicioglu C. Fate of estrogenic hormones in
wastewater and sludge treatment: A review of properties and
analytical detection techniques in sludge matrix [ J]. Water
Research, 2012, 46(18) . 5813-5833.

Sumpter J P, Jobling S. The occurrence, causes, and
consequences of estrogens in the aquatic environment [ J ].
Environmental Toxicology and Chemistry, 2013, 32 (2) . 249-
251.

INEE, BRPREE, BEFRIA, 5. LIBTW SRR H R AR
WFREE B PPAY (1], HBBR2EAR, 2009, 64(5) : 619-628.

Ye A L, Yang Y, Zhang J, et al. Simultaneous determination of

[14]

[15]

[16]

[17]

[18]

[20]

steroidal and phenolic endocrine disrupting chemicals in fish by
ultra-high-performance liquid chromatography-mass spectrometry/
mass spectrometry [ J]. Journal of Chromatography A, 2013,
1278 126-132.

GB/T 9695. 7-2008, A5 il it BB I 5 - 2 [ S .
Geyer H J, Rimkus G G, Scheunert I, et al. Bioaccumulation
and occurrence of endocrine-disrupting chemicals ( EDCs ),
persistent organic pollutants ( POPs ), and other organic
compounds in fish and other organisms including humans [ A].
In;  The Handbook  of  Environmental  Chemistry.
Bioaccumulation-New Aspects and Developments [ M ]. Berlin:
Spring-Verlag, 2000. 1-166.

Liu J L, Wang R M, Huang B, et al. Distribution and
bioaccumulation of steroidal and phenolic endocrine disrupting
chemicals in wild fish species from Dianchi Lake, China[J].
Environmental Pollution, 2011, 159(10) . 2815-2822.

Cheung K C, Leung H M, Kong K Y, et al. Residual levels of
DDTs and PAHs in freshwater and marine fish from Hong Kong
markets and their health risk assessment [ J]. Chemosphere,
2007, 66(3) : 460-468.
Arvanitoyannis I S, Kassaveti A. Fish industry waste:
treatments, environmental impacts, current and potential uses
[J]. International Journal of Food Science & Technology, 2008,
43(4): 726-745.

Lai K M, Scrimshaw M D, Lester ] N. Prediction of the
bioaccumulation factors and body burden of natural and synthetic
estrogens in aquatic organisms in the river systems[ J|. Science
of the Total Environment, 2002, 289(1-3) : 159-168.

LiuJ L, Wang R M, Huang B, et al. Biological effects and
bioaccumulation of steroidal and phenolic endocrine disrupting
chemicals in high-back crucian carp exposed to wastewater
treatment plant effluents [ J]. Environmental Pollution, 2012,
162 325-331.

WYL, MFE, kB 5. W AR (355 o I R ki
KT i 8 FIOEBGR I E [T ). S AR, 2010, 29
(2): 152-156.

Zou L, Lin H, Jiang J. Determination of B-estradiol residues in
fish/shellfish muscle by gas chromatography-mass spectrometry
[J]. Chinese Journal of Analytical Chemistry, 2007, 35(7) :
983-987
Basheer C, Lee H K, Tan k S. Endocrine disrupting
alkylphenols and bisphenol-A in coastal waters and supermarket
seafood from Singapore[ J|. Marine Pollution Bulletin, 2004 , 48
(11-12) ; 1161-1167.

Pojana G, Gomiero A, Jonkers N, et al. Natural and synthetic
endocrine disrupting compounds ( EDCs) in water, sediment and
biota of a coastal lagoon[ J]. Environmental International, 2007 ,
33(7): 929-936.

Wei X, Huang Y Q, Wong M H, et al. Assessment of risk to
humans of bisphenol A in marine and freshwater fish from Pearl

River Delta, China [J]. Chemosphere, 2011, 85(1). 122-
128.



WA G4« 532 T UL R K A A 0 v R 2R 5 R A AR

4677

[26]

[27]

[30]

Beck I C, Bruhn R, Gandrass J. Analysis of estrogenic activity
in coastal surface waters of the Baltic Sea using the yeast estrogen
screen [ J]. Chemosphere, 2006, 63(11) ; 1870-1878.
JECFA. £t #1583 Y — 38 43 19 25 38 [ EB/OLJ. hup://
www. fao. org/ag/agn/jecfa-vetdrugs/details. html? substance =
322.

US Environmental Protection Agency ( USEPA) ,2013, Bisphenol
A. (CASRN 80-05-7) [ EB/OL]. http://www. epa. gov/iris/
subst/0356. htm.

AR, X5k, ZEWENT, A LT R OB IR 0 R A
BEACFRERITEAL [ 1], FRBS OIS, 2013, 30(2) : 93-
97.

Dickman M D, Leung K M C. Mercury and organochlorine
exposure from fish Hong Kong [ J ].
Chemosphere, 1998, 37(5) : 991-1015.

Yu Y X, Li CL, Zhang X L, et al. Route-specific daily uptake

consumption in

of organochlorine pesticides in food, dust, and air by Shanghai
residents, China [J]. Environment International , 2012, 50; 31-
37.

Su G Y, Liu X H, Gao Z S,

et al. Dietary intake of

polybrominated diphenyl ethers ( PBDEs) and polychlorinated

[32]

[33]

[34]

[35]

biphenyls (PCBs) from fish and meat by residents of Nanjing,
China[ J]. Environment International, 2012, 42, 138-143.

Qiu Y L, Strid A, Bignert A, et al. Chlorinated and brominated
organic contaminants in fish from Shanghai markets: A case study
of human exposure [ J]. Chemosphere, 2012, 89 (4). 458-
466.

Schmidt S, Degen G H, Seibel J, et al. Hormonal activity of
combinations of genistein, bisphenol A and 17B-estradiol in the
female Wistar rat[ J]. Archives of Toxicology, 2006, 80 (12) :
839-845.

Xiao Y, Liu R, Xing L, et al. Combined developmental toxicity
of bisphenol A and genistein in micromass cultures of rat
embryonic limb bud and midbrain cells [ J]. Toxicology in Vitro,
2011, 25(1); 153-159.

Hvidtfeldt U A, Gunter M J, Lange T, et al. Quantifying
mediating effects of endogenous estrogen and insulin in the
relation between obesity, alcohol consumption, and breast cancer
[J]. Cancer Epidemiology Biomarkers & Prevention, 2012, 21
(7). 1203-1212.

FIE. FREMERCRICEAE AR AN TR ST (D], W
IR, 2005,



HUANJING KEXUE Vol.35  No. 12

Environmental Science ( monthly) Dec. 15, 2014

CONTENTS

Concentration and Size Distribution of Bioaerosols at Non-haze and Haze Days in Befjing ++veoveeeeeressrerssssssnsnminnins GAO Min, QIU Tian-lei, JIA Rui-zhi, et al. (4415)
Light Scattering Extinction Properties of Atmospheric Particle and Pollution Characteristics in Hazy Weather in Hangzhou ««+eeseeeseesneeereeees XU Chang, YE Hui, SHEN Jian-dong, et al. (4422)
Characteristic of Elements in PM, 5 and Health Risk Assessment of Heavy Metals During Heating Season in Taiyuan »«+reeoeeeeeseersenesneens LI Li-juan, WEN Yan-ping, PENG Lin, et al. (4431)
Pollution Characteristics of Secondary Water-soluble Inorganic Ions of PM,, 5 in Urhan Chengdu, China = +weeeeereesssrssesssseenenes LI You-ping, ZHOU Hong, ZHANG Zhi-sheng, et al. (4439)
Temporal and Spatial Distribution Characterislics of Ozone in Befjing «+++++seerersereesesremeneninnininin WANG Zhan-shan, LI Yun-ting, CHEN Tian, et al. (4446)
Characteristics and Source Apportionment of Volatile Organic Compounds (VOCs) in the Northern Suburb of Nanjing —««+seseeseereeessennenen AN Jun-lin, ZHU Bin, WANG Hong-lei, et al. (4454)
Environmental Significance of Wet Deposition Composition in the Central Qilian Mountains, China «++«+«sssserserseessmensenenieneneninienicnens LI Zong-jie, LI Zong-xing, TIAN Qing, et al. (4465)
Dynamics of Nitrogen and Sulfur Wet Deposition in Typical Forest Stand at Different Spatial Levels in Simian Mountain, Mid-subtropical Region = =«+seseessereeessserenenmenensininenn
..................................................................................................................................................................... SUN Tao, MA Ming, WANG Ding-yong, et al. (4475

Establishment and Assessment of QA/QC Method for Sampling and Analysis of Atmosphere Background CO, «++ereererrerseeresneensssenennes LIU Li=xin, ZHOU Ling-xi, XIA Ling-jun, et al. (4482
HE Li-giang, SONG Jing-hao,HU Jing-nan et al. (4489
SUN Zai, YANG Wen-jun, XIE Xiao-fang, et al. (4495

An Investigation of the CH, and N,O Emission Factors of Light-duty Gasoline Vehicles

)
)
)
)

Experimental Study on the Size Spectra and Emission Factor of Ultrafine Particle from Coal Combustion

Distributions and Air-Sea Fluxes of Dissolved Nitrous Oxide in the Yanglze River Estuary and Iis Adjacent Marine Area in Spring and Summer »«+«+sessereereeesemenensenemenennsininennenen
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Lan, ZHANG Gui-ling, SUN Ming-shuang, et al. (4502)
Spectral Absorption Properties of the Water Constituents in the Estuary of Zhujiang River —«+-veoeseeesesrsissimineiniiineininen WANG Shan-shan, WANG Yong-ho, FU Qing-hua et al. (4511)
Characteristics of Phosphorus Forms and the Effects of UV Light in the Confluences Water of Qujiang-Jialing River and Fujiang-Jialing River »«+-«e-sssesererseresenenienenmenensnininennnen
............................................................................................................................................................... YAN Jin-long, JIANG Tao, WEI Shi-giang, et al. (4522)
Research on the Threshold of Chl-a in Lake Taihu Based on Microcysting «+esseseeseeesssemsesusiemenensininini s WEI Dai-chun,SU Jing,JI Dan-feng, et al. (4530)
Temporal and Spatial Characteristic of Nitrogen and Phosphorus Output in the Suburb Watershed Around the Baihua Lake «+:eseeeereresrerveeenes FENG Yuan-song, LIN Tao, YANG Qing-yuan ( 4537 )
Effects of Light Trradiation on Phosphorous Releases from Typical Submerged Soils of Water-Level Fluctuation Zones of Three Gorges Reservoirs Areas ««+:+sssessessessessesenenenseninenenenees
.................................................................................................................................................................. GUO Nian, JIANG Tao, WEI Shi-giang, et al. (4544)
Analysis on the Removal Efficiency and Mechanisms of Phosphorus by Modified Zeolites Substrates Coated with LDHs Reacted by Different Metal Compounds in Laboratory-Scale Vertical-Flow
Constructed Wetlands — «+«ereerersrssrsssenmmmsnsi ZHANG Xiang-ling, CHEN Jun-jie, GUO Lu, et al. (4553)
Mercury Dynamics of Several Plants Collected from the Water-Level Fluctuation Zone of the Three Gorges Reservoir Area During Flooding and Its Impact on Water Body =~ ++esveveeseereereeees
......................................................................................................................................................... ZHANG Xiang, ZHANG Cheng, SUN Rong-guo, et al. (4560)
Effect of Nano-Ti0, on the Release and Activation of Mercury in Sediment «+«++srseerereersrsesensnesnsnnensse e ZHANG Jin-yang, LI Chu-xian, WANG Ding-yong, et al. (4567)
Estimation Inventory of Polycyclic Aromatic Hydrocarbons (PAHs) from Anthropogenic Sources and lis Impacts within the Yanghe Watershed, an Important Water-Source Site of Beijing, China
................................................................................................................................................................................. GAO Jia-jia, LUO Wei, XI Xiao-xia (4573)
Source Identification of Toxic Wastewaters in a Petrochemical Industrial Park ++««+seesseesreressnesimimnimmmnien YANG Qian, YU Yin, ZHOU Yue-xi, et al. (4582)
Investigation of Pollution Characteristics of Erythromycin Resistance Genes in a Sewage Treatment Plant and the Relevant Selective Factors —+«+rsesseseseerersenesienieniensimininsnninsne
............................................................................................................................................................... LI Kan-zhu, WU Li-le, HUANG Sheng-lin, et al. (4589)
Variation of Pollutants Along the Height of Two Media BAF During Advanced Treatment of Dyeing Wastewater ««+esstoverereeesesnernssnsnnens LIU Jun-feng, FAN Ju-hong, LIU Rui, et al. (4596)
Acclimatization and Characteristics of Microbial Community in Sulphate-Dependent Anaerobic Methane Oxidation -«w+resesereeressereressernnesinsneeenes XI Jing-ru, LIU Su-qin, LI Lin et al. (4602)
Capability and Microbial Community Analysis of a Membrane Bioreactor for Acrylic Fiber Wastewater Treatment — «+xesvereereseseserenssnenenneenns WEI Jian,SONG Yong-hui, ZHAO Le (4610)
Nitrogen Removal Performance of ANAMMOX ABR Process in Tannery Wastewater Treatment ZENG Guo-qu, JIA Xiao-shan (4618 )
Numerical Simulation and Operation Optimization of Biological Filter 70U Zong-sen, SHI Han-chang, CHEN Xiang-qiang, et al. (4627)
Effect of Gas-lift Device on the Morphology and Performance of ANAMMOX Sludge ~ +«+se+seeseseessesessensenmsnmnsninnsstnensissneeee LI Xiang, HUANG Yong, YUAN Yi, et al. (4636)
Water Treatment Residual as a Bioretention Media Amendment for Phosphorus Removal — «+xesseeeeeessensssvsisnenenninnine WANG Jian-jun, LI Tian, ZHANG Ying (4642 )
Nutrient Contents and Heavy Metal Pollutions in Composted Sewage Sludge from Different Municipal Wastewater Treatment Plants in Beijing Region ««+seseereeeseserensennenenneninicnennnes
..................................................................................................................................................................... BAI Li-ping, QI Hong-tao, FU Ya-ping, et al. (4648)
Polychlorinated Biphenyls and Their Methylsulfonyl Metabolites in Fish from an Electronic Waste Recycling Site in South China; Tissue Distribution and Human Dietary Exposure ««+:++++++++
............................................................................................................................................................... TANG Bin, LUO Xiao-jun, ZENG Yan-hong, et al. (4655)
Residues and Health Risk Assessment of HCHs,DDTs and Heavy Metals in Water and Tilapias from Fish Ponds of Guangdong —«+««+s+sssssseseesensenenienenenninenenisne
................................................................................................................................................... XIE Wen-ping, ZHU Xin-ping, ZHENG Guang-ming, et al. (4663 )
Concentration and Distribution Characteristics of Estrogen in Aquatic Organism from Chongming Island ~+«+-eeveeeeeereenreresenenensinnennees GENG Jing-jing, YE Ai-li, YANG Yi, et al. (4671)
Photocatalytic Degradation of Acetamiprid by Ti0, and Xe Lamp: Kinetics and Degradation Intermediates —-«+v+ervreeeereereeesesmeeneeneees ZHOU Wen-chang, YANG Hai, HU Zhi-bin, et al. (4678)
Effects of Nitrogen Addition on Available Nitrogen Content and Acidification in Cold-temperate Coniferous Forest Soil in the Growing Seasom s«+++eeeseseeseerseresemenieniiniininiininenn

*+ CHEN Gao-qi, FU Wa-li, LUO Ya-chen, et al. (4686
11 Jian-lin, JIANG Chang-sheng, HAO Qing-ju (4695

)
Impact of Land Use Type on Stability and Organic Carbon of Soil Aggregates in Jinyun Mountain )
Investigation and Canonical Correspondence Analysis of Salinity Contents in Secondary Salinization Greenhouse Soils in Shanghai Suburb -++++++- TANG Dong, MAO Liang, ZHI Yue-e, et al. (4705)
LIU Geng, NIU Jun-jie, ZHANG Chao, et al. (4712)

SUN Yue-bing, WANG Peng-chao, XU Ying-ming, et al. (4720)
)

)

)

)

)

Spatial Distribution Prediction of Surface Soil Pb in a Battery Contaminated Site

Immobilization Remediation of Cd and Ph Contaminated Soil; Remediation Potential and Soil Environmental Quality

Rules and Impact Factors of Greenhouse Gases Emission in the Saline-Alkali Paddy Fields in Different Years ««+cessereereeseserierenaiencniens TANG Jie, FANG Tian-ru, HOU Ke-yi, et al. (4727
Adsorption of Cd( II') Varies with Biochars Derived at Different Pyrolysis Temperatures —+++s+sssssessssssrsensnsninsnininininniinns WANG Zhen-yu, LIU Guo-cheng, Monica Xing, et al. (4735
Poisoning Effect of Ca Depositing Over Mn-Ce/TiO,, Catalyst for Low-temperature Selective Catalytic Reduction of NO by NHy «++++++- ZHOU Ai-yi, MAO Hua-feng, SHENG Zhong-yi, et al. (4745
A Comparative Study on Domestic and Foreign Emission Standards of Air Pollutants for Cement Industry —«++++++++ ++ JIANG Mei , LI Xiao-gian, JI Liang, et al. (4752
Revision Process and Thinking of Emission Standard of Air Pollutants for Cement Industry = «+eseeseseseeresesereseseee - JIANG Mei, LI Xiao-gian, JI Liang, et al. (4759



(REHE)E 6

E & KRHAIZ
BIES: B E BN
#OE. (FHEREEHT)

TEL EAR E%E
AKE XER Bl
PREHEIE BmtE 2 bk

O o % W

w#H A7

(HUANJING KEXUE)

TLE
B
TR

EER il
i A
T A
o MR

EHREZERS

M i
Jal s R
K W OE

ENVIRONMENTAL SCIENCE

(Monthly Started in 1976)

(HT 1976 48 HAIT])
W44 12 H1SH %35% F124 Vol.35 No.12 Dec. 15, 2014
+ & TEPER Superintended by Chinese Academy of Sciences
e B PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e B (UBhEENFE) Academy of Sciences
A6 50 T B 0 A5 B R SR R 5T B Co-Sponsored by Beijing Municipal Research Institute of Environmental
{4: 445 j( ,_%L. % jﬁ % Iﬁ Protection
* % Rk A School of Environment, Tsinghua University
i Editor-in -Chief ~ OUYANG Zi-yuan
& |OORERE) Gi % 5 & Edited by The Edit 'l}]IS d of Envi tal Sci (HUANJING
- y e Editorial Board of Environmental Science >
JLatTT 2871 fFA4R (HFIE DX XU #%
. KEXUE
18 5, BB & i : 100085 ) ) _
LT .010-62941102 .010-62849343 P. O. Box 2871, Beijing 100085 , China
B .010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn Fi-mail : hjlx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H KR 44 3 " & m Published by Science Press
LBt 45 M AR AL i 16 " 16 Donghuangchenggen North Street,
ZIN N B
wﬁﬁéﬁ@ . 100717 Beijirlg 100717 5 China
ED R 2 3T JbsdUARERRI) Printed by Beijing Bei Lin Printing House
% 1T 4% 4 & K i Distributed by Science Press
FE 35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT M l 4= [E 45 Hu ik H Ry Domestic All Local Post Offices in China
B2 EK r ] [ B 52 5 VA ) Foreign China International Book Trading Corporation ( Guoji
(b3 399 f54H) Shudian) ,P. O. Box 399, Beijing 100044 , China
—ei=  ISSN  0250-3301 s =
EHS —————— : 2-821
REAR AT, o 2303301 ERBRR S,
E A E f:90.007C ESEZITRS: M 205

EASMRFET



	上fm.pdf
	20141234.pdf
	下fd.pdf



