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Abstract: The research on environmental estrogens (EEs) has become a hot issue in the field of environmental
science. Nonylphenol (NP) and bisphenol A (BPA) attract much attention due to their wide existence in the
aquatic environment, causing a potential hazard to aquatic organisms, especially to fish. However, chemical
monitoring and analysis of NP and BPA is not easy to perform since their presence is always at relative low levels
in various environmental media. Fish bile is of high bioaccumulation potential, and is a convenient material for
chemical analysis of environmental pollutants. This review focuses on the analytical methods for monitoring
NP and BPA in fish bile. Corresponding pretreatment (hydrolysis and solid-phase extraction) and detection
methods including combined technology of chromatography and mass spectrometry are reviewed. In addition,
sensitivity, advantages and disadvantages of different pretreatment and detection methods are compared to
provide a reference for establishing methods for detecting NP, BPA and other EEs in aquatic organisms.
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XTIV RK R, A 2 Mgk 1 E -
] 75 W 5 TR I (type VII-A from E.coli), (B-%i %5 #i
1 12 Wig-77 ¥ kB R R W (from H. pomatia), (-7
% Wi 1 (from  Caldocellum saccharolyticum and ex-
pressed in recombinant E. coli)Ffi R i B (type VI
from A.aerogenes). NHYTIRIZKf# N [A]— M 7E16~18 h.
Gibson%5 200 R H] g 5l e MR 1ty % R TSR G A1 -
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AR RS WAFAEN). Budzinski®sRUR H g4
2] B T TR k- 7 7 R 12 BB A 0 BV £ 47 /KA. Vallej
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H A OC T ACH I 77 B 24 A L (liquid-
liquid extraction, LLE). [l #H#£HX (solid phase extrac-
tion, SPE). [ A A (solid phase microextraction,
SPME). J&44 i #H 73 # (matrix solid-phase dispersion,
MSPD) A HiHE 1WA H (stir bar absorptive ex-
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FEXRT 5 A7 ME B 22 28 IR K R R B 4, rh
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A, TERE RPN 55 T S R e A IS B XA 1] DA
WDE T ES, WifesLR DB, Har, AHEA T NP 1
BPA %5 M2 W 5 A8 (10 05 v 771 3 A 46 I
LR OHEG I IE Ok & HHE%E. 11, Fenlon
22314 Y 2R LR AN T IR AT P, Liedtkel201 i
T LM EE, GibsonPOEH T HEE, 4R 4
B AN IE e X T AH € 15— i 56 FH i AR Wl > e,
VEWEES I P 2 1)/ SR Sl T T (i - i



541 FWILL, A5 AARIEVE T TR NS A (R 234 5k 425

WK BOR, A2, Brlgika b AR 1
5 AHXEF NP A1 BPA (A6, R 5 A D S sh A,
P ILAE D SPE (UL 77, nl fig At — A~ B Bar 19

2 AV oA

H AT, A s e H B AOZ e NP #il BPA 1
FEHTHEAR, EANEY R e e w7 AT R
KIG A
2.1 SHEeE-FOEEKAREA

AR 1% LA 43 5 25 v R 40 R (AR
AR FIRAR (i ke i, JExt NP A1 BPA 30 5 R A
T E R R Al R AR ) KR PR R I T R X
W 5 A AR ORI R M, DR A=A € 3% % B 73 21
TORRE, IR T 1K — PRI AE.

FENE EEs I, 5 H 07 V5 8 S - i (GC-
MS)i. SAHETEAFENS R oy B A% b R A 414y,
DAL b LA v 20 B8R e i IS SO 4 o 1 s
e R, HRBUSER &,

Larsson 2518 F GC-MS %} 5 +35 7K ¥5/K
) NP F1 BPA HEAT M LA Je 0 2 F T Hovh i fa iR
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Table 1 Analytical methods for monitoring of estrogens in fish bile
FE ity ) P A £ 500 3Ky
W PE
Ak i _ RCES
KRR Ve
Budzinski%s BRI C18 il NHo k¥ A GC-MS
05 B B IR R
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TR G I
Gibson % P-ATHNEIRNS WRIR )\ o1y SPE K HIlE. LRGBS, IECkE  HPLC, GC-MS
PEMEEAT G- % Bl 7
Labadie 2% pRERERS- SR C18 fil NHoA¥ LR GC-MS
LD TR
Larsson %25 G- B I R I IOt/ AR T 20 GC-MS
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Liedtke % G- 2 T TR ity 7 77 Vacmaster-20 Box g LCMS/MS
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Pettersson % BT R 1E O/ FHAERCT SE TRk GC-MS
T PR T Tty
ZEE S T TRA Tl % A
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BN B2 BT
. ® N
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W B fe B UL H 2 R BB (IGC-MS,  GC-
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B, AERI I FEEAT 73 A i 58 2 1, 75 SC X AT A
PEACAR B, KPR N TSR R 2R X RTAEAL
KL, ATREAFAERTAEACANSE A 1)L, DA A i EE XS
A S AP AT B, A, AT AL AN E ] T
PATUEEY), X T — L7 IR FE R SEPr ke i, B
S P N e I B R SR e B I KRN il
FESERG DL, DRI, 1A 40 PR K S 06 3ok B, A0
R FHIAT DD AT AT 1 AV IR IE .
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