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Fig. 1 Distribution of sampling sites in Guangzhou
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Fig. 2 Test results of parabens of surface water samples from Guangzhou
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Fig.3 Proportions of 5 parabens in surface water samples from Guangzhou

3.60~21.34 ng'L", HI{E K 8.00 ng' L', A
B 7 R S DA AR I A, P &
M 7.36 ngL, i HUKLAH A9 F- 24 ALK 0.64
ng- L™ 6 NI AR T V0TI R EA I 79 S SR A
(A B S ) 5 m AR AR A KA, HYE 4 ST B SR
SRS R s A K VDTN 2 X8 TR 23 el
Ut 28 R DX AR 3B S B ], B LS AL 10.08
ng' L' 21.34 ng L, X FEEHTURTHMNA
7 X AT AR XA, Sl R K A TS
V5K B, 1 BRI P B R S g i
BRI FE A PR B BRI A 5 Bk 12.44 ng L7, A6 SR T
WA N 5.56 ng L, R AT RE L RN INFRER
BT RSl ek, i HJE BR R ENEEX, 4
T 15 KR TT RS Y ARz 5 A I Ok

SpiE P B E R A AR, TN T TR K
R B B e , X B R TR KA
B, KERGEZ, Wk, minmEh K ER
/NSRS, I A B 5 KR 2 B 4
LA, & AR T B IR B 2,
T FIDE K AARAR H, - SR 0] 75 3 il 5
22 JTMTHARKEEHEEFIT SLE

YR A M T N T PR KA R S
U5 GG, AR SO £ RAE S KEE S BB
FUPT W LU B AT A, 25 SR LA 3,

TN T B KA, £ Fh B TR SR T ) L
KR EN/IMEIR N PP (41.38% ). BP (23.20% ).
MP (15.05% ). EPB (11.93% ) #il BzP ( 8.44% ),
VLEITE KA R PP S by, ARUCREER) 18
AMLERFE S P 6 ASSREESN PP & 5 B
R 50%LA Lo )M T A ASTRTR KA, &8
B JE3 T o e MR BN/ IMKIRCH PP (37.72% ). BP
(26.06% ). MP (21.42% ). BzP (7.84% ) 1 EP

(6.96% )o X LLAIR, MUIEAKARFRH KA BT S
e B KT 3 A B FRE ARG, AU H
/MY EP Ml BzP A X5, HFEFRA . —&
AT N T PIALIE 5909 BTE K A A R —
ST )TN T K RES LR 2%, I 5 I B
W, WA ANGE, 5 HRKIRZ BASIE,
3 g

AR SCR VRO A B -S9O vk ) N T
PR R IAT AL AR AR X R B Y i Y R 46 S5 e B g )
PR S5 2087, FELERWT .

(1) JCIE T M T PN A8 T T8 7K A4 38 2 30T 9 7K
PRI By B A, B B S 7] € 2838 3 A7 AE T
J T BT KA R LB 8 7 A DLV R S
WA

(2) JH T PIATE KA B B SR 38 & i
5.65 ng-L", HAERITHT ., JEATE KRR SR e
B R AR B 7 v T TIE /K
7k, HP#&1K5) 8.00 ng L'

(3) 7T PR FRATIE 5 03 F 1977 8 790 A P i e
F—E, SR 3 R R R RS R
PRI . IR F R T TR LA RO PR S R R

B 3k -

BENIJTS T, LAMBERT W, DE LEENHEER A. 2004. Analysis of multiple
endocrine disruptors in environmental waters via wide-spectrum
solid-phase extraction and dual-polarity ionization LC-ion trap-MS/MS
[J]. Analytical Chemistry, 76(3): 704-711.

CANOSA P, RODRIGUEZ I, RUBI E, et al. 2006. Formation of
halogenated by-products of parabens in chlorinated water [J].
AnalyticaChimicaActa, 575(1): 106-113.

DARBER P D, ALJARRAH A, MILLER W R, et al. 2004. Concentrations
of Parabens in human breast tumours [J]. Journal of Applied
Toxicology, 24(1): 5-13.

GOLDEN R, GANDY J, VOLLMER G. 2005. A review of the endocrine



XU T MDA o PR R Y IR TR S By R T 5

1201

activity of parabens and implications for potential risks to human

health [J]. Critical Reviews in Toxicology, 35(5): 435-458.
GONZALEZ-MARIN O, QUINTANA J B, RODRIGUEZ 1. 2009.

Simultaneous determination of parabens, triclosan and triclocarban in

water by liquid chromatography/electrospray ionisation tandem mass

spectrometry [J]. Rapid Communications in Mass Spectrometry, 23(12):

1756-1766.

JONKERS N, KOHLER H P, DAMMSHAUER A, et al. 2009. Mass flows
of endocrine disruptors in the Glatt River during varying weather
conditions [J]. Environmental Pollution, 157(3): 714-723.

KASPRZYK H B, DINSDALE R M, GUWY A J. 2008. The effect of
signal suppression and mobile phase composition on the simultaneous
analysis of multiple classes of acidic/neutral pharmaceuticals and
personal care products in surface water by solid-phase extraction and
ultra performance liquid chromatography-negative electrospray tandem
mass spectrometry [J]. Talanta, 74(5): 1299-1312.

LEE H B, PEART T E, SVOBODA M L. 2005. Determination of
endocrine-disrupting phenols, acidic pharmaceuticals and personal-care
products in sewage by solid-phase extraction and gas chromatography-
mass spectrometry [J]. Journal of Chromatography A, 1094(1-2):
122-129.

LUNDOV M D, MOESBY L, ZACHARIAE C, et al. 2009. Contamination
versus preservation of cosmetics: a review on legislation, usage,
infections and contact allergy [J]. Contact Dermatitis, 60(2): 70-78.

MEYER B K, NI A, HU B, et al. 2007. Antimicrobial preservative use in
parenteral products: past and present [J]. Journal of Pharmaceutical
Sciences, 96(12): 3155-3167.

ROUTLEDGE E J, PARKER J, ODUM J, et al. 1998. Some alkyl hydroxy

benzoate preservatives (parabens) are estrogenic [J]. Toxicology and
Applied Pharmacology, 153(1): 12-19.

SOIN M J, CARABIN I G, BURDOCK G A. 2005. Safety assessment of
esters of p-hydroxybenzoic acid (parabens) [J]. Food and Chemical
Toxicology, 43(7): 985-1015.

TERASAKI M, KAMATA R, SHIRAISHI F, et al. 2009a. Evaluation of the
estrogenic activity of parabens and their chlorinated derivatives by
using yeast two-hybrid assay and the enzyme-linked immunosorbent
assay [J]. Environmental Toxicology and Chemistry, 28(1): 204-208.

TERASAKI M, MAKINO M, TATARZAKO N. 2009b. Acute toxicity of
parabens and their chlorinated by-products with Daphniamagna and
Vibrio fischeri bioassays [J]. Journal of Applied Toxicology, 29(3):
242-247.

VILLAVERDE-DE-SAA E, GONZALEZ-MARINO I, QUINTANA J B, et
al.  2010. In-sample acetylation-non-porous membrane-assisted
liquid-liquid extraction for the determination of parabens and triclosan
in water samples [J]. Analytical and Bioanalytical Chemistry, 397(6):
2559-2568.

H#1, KRR, 2010, X FERFEE T ERER 00 40 B RO [T]. Ol 5 fdRE,
26(12): 1324-1325.

BRI, W%, 2006, XFERAEAR H R NE ) T MERCR T PED). TAEDT
5%, 35(5): 650-652.

RIS, o, D, 45, 2006. AR A -TBOM (3 E 0 5 B il P
FORH REES B [I]. 58 B R 22441, 18(3): 18-21.

W, 2, BLALEL, 4%, 2011, JRPRERAH E I E & i PR R
FRTEEZE[D). BRI ST, 32(2): 105-107.

T, 2011, X FEFEIE I RERTE A MA 0 B2 SR T T 2 R (7). 3R 58 55 e e,
23(3): 161-165.

Research of Parabens in the Rivers of Guangzhou
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Abstract: Parabens are the most widely used preservatives at present, which release into the aquatic environment in the form of
industrial wastewater, domestic sewage, atmospheric deposition and so on. In recent years, studies have shown that parabens are very
likely to be the endocrine disrupting compounds (EDCs). Nevertheless, the related research in domestic natural water has not been
highly concerned. Aiming to explore the pollution status of the rivers of Guangzhou, 31 water samples were collected from the Pearl
River and the urban waterway in December 2012, and the method of GC/MS with liquid-liquid extraction is adopted to detect and
analyze the contents of parabens. The results show that: parabens were detected from all the sampling sites of Guangzhou with the
concentration ranging from 1.33~21.34 ng'L™!, suggesting that parabens are widespread in the surface water. Parabens mainly exist in
aquatic matter. For the Pearl River, the average content of parabens in aquatic matter is 4.72 ng-L"', while that in particle matter is
0.93 ng-L™". For the urban waterway, the average content in aquatic matter is 7.36 ng-L™', while that in particle matter is 0.64 ng'L™".
As a whole, the average content of parabens in the Pearl River is 5.65 ng'L™". Among all the Pearl River in Guangzhou, the content of
parabens in the front channel is the highest with an average of 8.10 ng-L™, followed by the back channel of 6.50 ng-L". The content
of parabens in the urban waterway is higher than the Pearl River, with an average of 8.00 ng-L™'. Finally, The composition of parabens
is consistent in the Pearl River and the urban waterway, and the three kinds of parabens with highest levels are PP, BP and MP.

Key words: parabens; corrosion remover; rivers; Guangzhou; GC/MS



