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Enantioselective behavior and healthy risk of chiral persistent organic pollutants (POPs) LIU Weiping , MA Yun.
(College of Environmental and Resource Sciences ,Zhejiang University , Hangzhou Zhejiang 310058)

Abstract: Enantioselectivity is important in the field of chiral persistent organic pollutants (POPs). Although
the enantiomers may behave differently in biological activities and in biologically mediated environmental processes,
the enantioselective behavior and healthy risk of chiral POPs are mostly understood and regulated as those of achiral
ones at present, Studies on environmental enantioselectivity of POPs firstly appeared in the early 1990s. In this article,
the enantioselective environmental behavior and healthy risk of POPs are reviewed, such as degradation, toxicity, enrichment
and so on. Enantioselectivity in these aspects is expected to result in ecotoxicity that cannot be predicted from our existing
knowledge, and must be considered in future environmental risk assessment and regulatory decisions.

Keywords: chiral; persistent organic pollutants (POPs) ; enantioselective behavior; healthy risk
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Fig.1 Some of the abnormalities in zebrafish embryos exposed to acetofenate enantiomers and racemate
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Fig. 2 Comet assay pictures of RAW264. 7 cells exposed to acetofenate enantiomers and racemate

(3) MR ERRPE e Bk . X 4 e F 5 4 LA
RSB W40 L R O BRI ST T AF (1 %] B4 ik £ 1
R, M EES R BN, AF X RAW264. 7
1 i A A A A S 3 R X B A 8 v T — AN
KF,S(+)-AF 1Y 8 P K T R 5 F 50 g 2 .
ﬂUbSHﬂAFT%%mWﬁﬁﬁIWAﬁﬁﬁ
p53 Kk K ik FhHmE ESEM. Rt

38 KT AR X I R-F B LI )t

(4) BERAFEY BB E . FEEEAN
P2 285 % 5 30 RT3 40 LA A T i R 9z e L AR
FHBLH 20 55 XU £ BIF 5 B 0 M AP g 4 J2 1w L 9 B
BT B4R A W ) . T R R R A X A K S
b xRS AR A A R B XR  Z EED X 4
FEBIE AL LA DS EOR N R R BR R R e &9,

e 3 e



BEYKRARMKENE 2010F£9 8

1 KRS HE B O AR SEAR AL 20 5l A AR R B i (An
RN A BE (ECs0 ) A Y A4 B8 IS &5 4E LD 4
TR A A Al A R v A A L SR AL 40 L B R R
S5 7T, R T AR B R ER R AR Y B X A o R M AR
Al ARERBXHHEEEY O REEER RS T3
BiAZ 7M. Rac RERBR . R-ARERR.SAKER
FRXT K RE 4 W ) ECo R MR . RARERR
SR E R BREMEE A WA MM E .S RERKLL
RAFERMREGHEE K. 4808, R bt 3 SUR.
A IR RN I RIRE BB T 2 AN RF Bl x-S 4 7= A=
AN YR R . R R RO o o e A T R R
J1B1E 2 d Wik B A R B AL G . X BRI & )
FA A JBE AP P R ] A — B B R AR . T SR AL 4 7E A
K T R B — s R R R . LA 4 Fik
BY R R EENRGBEE N Rac R ERR>
RAFRBR>SRERBR>RERE,

3 POPs IR IEFEMEESE

FETT R B0 R R AR PR 1 W SR AFBEE ER 2
EF 284k, — MR, POPs FEE FHE P AH — TN
B HAH RN LR, E— DY P, LR E
BEEEFREE TR I . md F SRS,
X—id R b 2 R A X B A R A B R OR. 15
Ty B X R AR G A v R R R A AE A
YR e AR E R QAT RE VB RE A SR REE

EF B BRENSEENRERBRED<AHEFRL

Y <FFIE/B<WAL., XREVEREIEBEN
7 A B R A A LS S B R it A o Y
GORGR.

Ve 5% 55 B 9T T & BLRD A B B M 4 40 i X
o HCHM A WA S BRI RE . SR A BR T
I 450, & R A 28 B o HCHIY EF ¥8 B %
B FEAR , 20 (H)-o- HCH7E # RAR N A HF 22 0
MEMBEAN LR, cHCHE EF B BEAH/E
FES M, I B 78 L P RS I 2 () -o- HCH # % Bt
P PEE R . XS R IR R AE 2 R s R A
& E . EF 3 &5« HCH M ¥ & A5 1L G
X, FEMHA S, (F)-« HCH K 4 T X B 44 1k %
HEE MXSHAERBRPHERBERERTLK, @i
Xof 2 B S 0 v 2 AR B A 15 9R R B, «c HCHY
PR SMCBH T 3G EF B 30/ 28 Ak 2= B i 48 A A9
AR I S A HE A R T 3B (+H)-o- HCH 7E il 41 41
KA BN AT R IRE ;i o HCH X ik {4 %

o« 4 e

F B0 5L R BF B A 2 S B () - HCHAE fili 41
LAhRAEEEMEEFRRM,

MK FEMRTHRERG 11 EZEgMash
o-HCH, 0,p’-DDT # o, p’-DDD # %% & /K F I
EF, 45 % % ¥, « HCH # EF 78 {k 0 H % K,
o,p’-DDTHT A fatkh ¥ A & &, m HARE ™
o,p’-DDD, M & xf ik E Ak NIE EE&E. EF 5
BRI AER —EMH X, HESEKERNFEREH
K HAR AT REBR fh 1A 2% B A9 X BR AR R 0 A Y
A X0,

B30k

[1] LIJun,ZHANG Gan, QI Shihuan,et al. Concentrations,enan-
tiomeric compositions, and sources of HCH, DDT and chlor-
dane in soils from the Pearl River Delta, South China[J]. Sci.
Total. Environ. ,2006,372(1) :215-224.

[2] WANG Wei, LI Xinghong, WANG Xiaofei, et al. Levels and
chiral signatures of organochlorine pesticides in urban soils of
Yinchuan, China[]]. Bull. Environ. Contam. Toxicol. ,2009,82
(4) :505-509.

[3] DING Xiang, WANG Xinming, XIE Zhouging, et al. Atmos-
pheric Hexachlorocyclohexanes in the north Pacific Ocean and
the adjacent Arctic region: spatial patterns, chiral signatures,
and sea-air exchanges [ ]J]. Environ. Sci. Technol. , 2007, 41
(15) :5204-5209.

[4] TAO Shu, LU Yan, ZHANG Diyu, et al. Assessment of oral
bioaccessibility of organochlorine pesticides in soil using an in
vitro gastrointestinal model[ J]. Environ. Sci. Technol. , 2009,
43(12) :4524-4529.

[5] XU Chao, ZHAO Meirong, LIU Weiping, et al. Enantioselec-
tivity in zebrafish embryo toxicity of the insecticide acetofenate
[J]. Chem. Res. Toxicol. ,2008,21(5) :1050-1055.

[6] WANG L M,ZHOU S S,LIN K D,et al. Enantioselective es-
trogenicity of o, p’-dichlorodiphenyltrichlor in the MCF-7 hu-
man breast carcinoma cell line[ J]. Environ. Toxicol. Chem. ,
2009,28(1):1-8.

[7] ZHAO Meirong, LIU Weiping. Enantioselectivity in the immu-
notoxicity of the insecticide acetofenate in an in vitro model
[J]. Environ. Toxic. Chem. ,2009,28(3) :578-585.

[8] YE Jing,ZHAO Meirong, LIU Jing,et al. Enantioselectivity in
environmental risk assessment of modern chiral pesticides[]].
Environ. Pollut. ,2010,158(7) :2371-2383.

[9] YE Jing,ZHANG Qiong,ZHANG Anping,et al. Enantioselec-
tive effects of chiral herbicide diclofop acid on rice Xiushui63
seedlings[ J]. Bull. Environ. Contam. Toxicol. ,2009,83(1) ;85-
91.

[10] ZHAO Meirong, LIU Weiping. Enantioselectivity in the im-

munotoxicity of the insecticide acetofenate in an in vitro model
[J]. Environ. Toxicol. Chem. ,2009,28(3) ;578-585.

[11] YANG Daibin, LI Xiging, TAO Shu, et al. Enantioselective
behavior of «-HCH in mouse and quail tissues[]J]. Environ.
Sci. Technol. ,2010,44(5) :1854-1859.

[12] MENG Xiangzhou, GUO Ying, MAI Bixian, et al. Enantio-
meric signatures of chiral organochlorine pesticides in con-
sumer fish from South China[]J]. J. Agric. Food. Chem. ,
2009,57(10) :4299-4304.

S8 REF  (E%RKE H 9 :2010-08-28)



WEEE REBERNNKEBERY RESTSEM

(i i gl K ifd 9 i ia gl o B S5 B,

ARE HKER MEZE
(RRIE Tl K#FMATKFE S KA RERERLEE R BRE 150090)

F—EE AMEE,.F, 195 F4 T4+ . BXRAARER
MPFFLER. AABREIVAFFFEIREREFRE LA,
BB BLAERTRTAA RS AR FEELEALREFAZR
REZERBAREILAFHERCFFEA IR REBRET Y
A¥FERLEIHZR RERATEZENEIZ ; BALETHE
REFRCEANEFK. TETRAB KT REHRN FAXEL
ARG EESY. HI0ER, ZHME T E K863 it X"R
B ERMEXHETXNTAE BREAKERFIORTEARA
FRVEFRRRRBERARKAS ZFR"IFLBRHEHRK
#¥— %éﬁ"ll’ﬁ'léliﬁﬁf+&:&$ SR RAATERBHAS _E R liﬁ-ﬂt/léffc%&ﬁ F£71 5151
RRRNAFHERAERPAFRERAFA2ERTHAAECELRFAE " I ARREAGREXFERY
ERFABRXREEAREAP IR, ﬁﬂ%ﬁi%EELEAi?*/\l%Elﬁﬁzﬁ%i?é%ﬁ?%lfrzqﬂ,ﬁfﬂu # 10
ERBRAEBRRALA N T ERFETH AKX 10K,

FAE SRR B2 0 B T K R P9 45 B AAE B B 4 S K T L 3 B A R S8 A ek K I B A 1 4
FE 370 80 0 b FE A 6 B 7 AR O T B R 2 BB B, ST T LA R SERE A MR R AR, B KRR SN0 L B 8 T JE vk A vk B K T b
AR 2 K WA BLPE PSR EE . S5 SRR A TC KoK i ik B SE K TR HE BL A HE SR BE /SRS R BRI KR HRE R 1.4.3.0
9.0 cm/sAf,50,100 mL 26 A3 BB K 24514 2.60.3.40,3. 60,4, 10 1 2. 20,3. 00,3. 40,4, 10; 45 /KA 7K F 3 82 5% K 35 466 H2 1f
B EAXT BN L St E PGB E R X R L6.0.9. 0 cm/sHIK XS 100 mL 58 #9485 B4 51k 0.22 F 0. 27,

KR WIKE WM ENBE R

The spreading analyses and simulation of the oil slick on the moving water at low temperature Qi Peishi , Shao Zhiguo ,
Liu Yunzhi. (State Key Laboratory of Urban Water Resources and Environment , Harbin Institute of Technology .
Harbin Heilongjiang 150090)

Abstract: The viscous flow boundary layer Navier-Stokes equations were adopted to describe the velocity distri-
bution within the oil slick. The slick's movement can be divided into constant pressure flow due to the viscous force
from the water and the mechanical spreading due to the balance between gravitational and viscous forces within the
slick. And the towing effect of the current on the oil slick was determined according to the flume test. The results in-
dicated that the flow had an important effect on the oil spreading in the open water and the oil spreading length (/) due
to the current towing was approximately in the liner growth to the time. The towing coefficients (K) of 50 mL and
100 mL diesel oil were 2. 60, 3.40, 3.60, 4,10 and 2. 20, 3. 00, 3. 40, 4. 10 respectively at the velocity of 1. 4 cm/s,
3.0 cm/s, 6.0 cm/s and 9.0 cm/s. And [ of the oil slick under the ice sheet was relatively small although it was also
in the liner growth to the time. At 6.0 cm/s and 9. 0 em/s, K of 100 mL diesel oil were 0. 22 and 0. 27, respectively.

Keywords: moving water; oil spill; pressure gradient; towing
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Fig. 1 Picture of the test flume
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Fig. 2 Sketch map of the oil slick spreading on
the moving water
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Fig. 3 Dimensionless velocity distributions within the oil slick
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Fig. 4 Velocity contour line within the oil slick
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Fig. 5 Effect of the flow on the oil spreading
in the open water
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