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Abstract: The Suaeda heteropiera are widely distributed in intertidal zone, in order to investigate its function in preventing the transfer
of the contaminants from land to sea, the levels and the distribution characteristics of organochlorine pesticides (OCPs) , polycyclic

aromatic hydrocarbons( PAHs) , decabromodiphenyl ether ( BDE209 ), and polychlorinated biphenyls (PCBs) in Suaeda heteroptera

and their associated soils were studied with GC-MS. The results indicated that the levels of these pollutants in Suaeda heteroptera were
in the following order: > PAHs > > OCPs > BDE209 > > PCBs (96-1506 ng/g, 14-577 ng/g,1.8-33 ng/g, and 399-2 161
pg/g, respectively). The levels of OCPs, PAHs, and PCBs in sediments from Yingkou intertidal zone were higher than that from

Donying intertidal zone, however, these pollutants in Suaeda heteroptera leaves were approximately equal, respectively. The
distribution of OCPs in Suaeda heteroptera appeared in the following order: stem > root > leaf, and the distribution of PAHs and PCBs in
Suaeda heteroptera from Dongying intertidal zone were different from Yingkou intertidal zone, due to the difference of the organic matter
content in sediments. The level of BDE209 in sediment from Dongying intertidal zone(19.7 ng/g) was higher than that from Yingkou
intertidal zone(2.36 ng/g), and appeared different distribution in Suaeda heteroptera from the two intertidal zones.

Key words: Suaeda heteroptera; oranochlorine pesticides ( OCPs ) ; polycyclic aromatic hydrocarbons ( PAHs ) ; polychlorinated
biphenyls (PCBs) ; decabromodiphenyl ether (BDE209) ; persistent organic pollutants ( POPs)
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Table 1 Levels of PAHs, OCPs, PCBs, and PBDEs in Suaeda heteroptera organs /ng-g ™'
AR POPs 24 A i = R WAL
PBDE209 11.2 7.55 32.5 21.4 11. 4 19.7
s PCBs 1.3 0. 47 1.03 0.98 2.16 0.4
PAHs — — 1004 1329 1506 96
OCPs — — 158 577 447 13.9
PBDE209 — — 3.49 1.75 8.6 2.36
- PCBs — — 1.32 0.95 1.13 1.68
Al PAHs — — 944 656 889 451
OCPs — — 155 330 259 38.8
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G3 A R AT
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[ 77 A9 DL B h (39 ng/g, TH) W T AHE (14
ng/g, TH). > OCPs 7E#IBE 4 45 B P 9 & 5k
THRAL,HAARINZE > R > 1 > £ KEH
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Table 2 Pattems of POPs in Suaeda heteroptera organs /ng-g~

1

POPs AR S % B
nt % R WA+ nt % R WAL
N ER 16 32 12 3.47 27 25 9.39 14.7
p,p'-DDE 4.86 23.3 8.47 0.31 3.75 11.5 7.28 1.05
o,p’-DDT 74.5 314 264 1.6 64.5 1356 126 2.77
p,p'-DDT 1.34 19.1 17.8 0.32 4.91 20.7 18.5 1.73
p,p'-DDD 2.17 6.6 7.4 0.39 1.55 1.23 1.43 0.62
0CPs z DDTs 82. 85 362.57 297.43 2.62 74.68 168. 69 152.95 6.17
a-HCH 1.75 1.22 2.71 0.73 5.79 0.95 1.12 0. 39
B-HCH 27. 4 84.5 24.8 1.4 7.92 89.7 75.2 11.2
y-HCH 0.29 2.16 4.83 1.38 3.51 0.73 1.02 0.14
§-HCH 1.21 2.26 4.07 0.39 3.23 1.85 1.29 0.29
Z HCHs 30. 6 90. 11 36. 4 3.9 20. 46 93.25 78.6 11.99
3-PCB 0. 047 0.038 0. 057 0.016 0.131 0. 057 0. 047 0.03
PCBs 4-PCB 0.282 0. 606 0.476 0.273 0. 646 0.504 0.563 0.477
5-PCB 0.173 0.118 1.571 0.03 0.209 0.123 0.116 0. 206
6-PCB 0. 105 0.113 0.016 0.026 0.124 0. 085 0.088 0.12
=% 738 1912 1 085 59 652 982 706 149
PAHs IUEZN 238 712 404 32 261 308 167 196
EE2N 24 29 14.3 4.17 27. 4 19.5 12.8 86
NI 3.19 5.01 2.85 1.01 3.99 3.06 2. 46 19.7
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BEXT D' DDTs Al > HCHs B 5 4 1% %05 T4 0
S0 B . 00 5 R P A R [ A TR R T B Y
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15 YL K-

DUARY T B-HCH J& HCH i) T B S, X
FIREAE T T HCH 1Y 2% S A8 14 1 2 5 B2 34k Jo 11
AW T ENEREPRR RN ZS. RSN
Bt & 65% ~ 10% o-HCH, 7% ~ 10%
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AL 2 R A o-HCHP ) 3 H oK B i
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A H A DDT I8 108 )4 A 80 DDT y5 4%, T
Vi 7 6 oo,p’-DDT/p,p'-DDT () L {H N 0.2 ~
0.3, 78 =S AMEE RN 1.3 ~ 9.3 HEFE . W
AR R+ o,p'-DDT/p,p’-DDT 43 HI7E 5.0 A1 1.6
FeA, vk W =GR 6 1 R PR M () A DDT Y B
AV
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T g e PAHs 23 o AR P R it 2 ) W i, O
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AL /N ZE N FRAR TR 09 TR o B4 R — 50 &
1] LU 45 FF & 3 3R PAHs 47 > PAHSs 9 H 31l 35
i, U 4 R PAHs ; 3 0 3% 25 4% B P 5 BRI 6 3
PAHs B i LU 1 824K, {H it 5 ~ 6 3 PAHs /i
> PAHs [y Ho il i F 25 RUAR. Ui BAIK A PAHs %5 %)
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Fig. 1  Compositions of PAHs in the different organs of Suaeda

heteroptera from Dongying and Yingkou
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P DO SAR ) PCBs 75 1 Hi il 3% 21 2038 B AR A9 4 A
AEARL, B i 4 5 R0 AR R A rhoK AR 2 7 b 3
ol 32 AR 25 e ) B A O PO Y PCBs A R o
RS 32 Hin R e W e A 8 A AR PN R AR
1) PCBs 7 P b 88 5 5% v 1) 43 A1 AS [m], T0RR 4 vh oA L
T A AR AR E W, B E S S E TSRS
FHMR AL R &R DU A LR S &
48 I [R) S, oF v 1 i AN LR R - i AR Y.
DL B B A HILTS G ) 00 R 6 oy I G 4
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553 Fi REAE
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KX & PAHs > OCPs > PBDEs > PCBs. i [6] 47 L #1
Py AT AL Bl WX 4 295 B BoA AR
L UURR Y TR AT AL BT B 5 8 RTS e W AR B B0 4 o ok
k<SR SE O REE X7/ LT o
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Y e,
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A AN, 3 0] e 3 I B9 R PR AT OC. PBDES

HAH PAHs, OCPs, PCBs %5 3 2875 Y W) A [l (19 73
SAF @8 % P ) PBDEs ok 0 T KA L4,

I r ) R AR R v A R R IR AT OG.

5% 3K

(1]

(2]

(3]

[6]

(7]

[10]

[11]

[12]

Younes M. Specific issues in health risk assessment of endocrine

disrupting chemicals and international activities [ J ].
Chemosphere, 1999, 39. 1253-1257.

Oberdorster E, Cheek A O. Gender benders at the beach:
endocrine disruption in marine and estuarine organisms [ J].
Environmental Toxicology and Chemistry, 2000, 20 23-36.
WR AN LR S . FeE IR AP A HLTS Y ) 5 F 50 % 5K
[J]. 3REi{f4, 2001, 29(11) : 3-7.
KEFF, W LR, ZH, 5 HELEPZHITROMRE 5
AW T]. A=, 1997, 8 93-98.
Vitousek P M, Mooney H A, Lubchenco H A, et al.
domination of earth’s ecosystem [ J]. Science, 1997, 25, 494-499.

Sanger D M, Holland A F,Scott G L.

Human

Tidal creek and salt marsh
sediments in South Carolina coastal estuaries: Il . Distribution of
[T].
Contamination and Toxicology, 1999, 37 . 458-471.
Purell R J, Taplin B K, McGovern D G,

organic contaminants Archives of Environmental

et al. Orgnic
contaminant distributions in sediments, polychaetes ( Nereisvirens)
and American lbster ( Homarusamericanus) from a laboratory food
chain experiment [ J]. Marine Environmental Research, 2000,
49 . 19-36.

o AR 2 B b R A R AR D 2y PR AR [ M]. (SR
P A M) L U RC R AL, 1979, 115-135.
AEKE, 2 E IR R T R S (1] M,
1998, 3. 12.

Glenn E P. Halophytes for the treatment of saline aquaculture
effluent [ J]. Aquaculture, 1999, 175 255-268.

J M. [Irrigation with saline benefits and

Beltran water;

environmental impact [ J]. Agricultural Water Management,

1999, 40 183-194.

Growth M S. Water use and salt uptake of four halophytes

irrigated with highly saline water [ J]. Journal of Arid

Environments, 1996, 32. 141-159.

[13]
[14]

[15]

[16]

[19]

[21]

[22]

[23]

[24]

[25]

[28]

[30]

[ GG R TR VR A HE [ S ] bt M AL, 1995,

[ IR EE R4 B R . KRR K W 3 A 7 i M) (BB IR -
Jent: o E R BE AR A A, 2002, 497-499.

XA AURE AT WL G W 7 R UHOTCRE R P % 5 B Qg
Bt M5 g X Fa I % 8 U pg w0 25 98 [ D] bt i B RE
B fb 2 WE9E T, 2007.

Zhao X R, Zheng M H, Liang L. N, et al. Assessment of PCBs
and PCDD/Fs along the chinese Bohai Sea coastline using
Bioindicators [ J ]. Archives of Environmental
Contamination and Toxicology, 2005, 49 . 178-185.

Chiou C T, Sheng G Y, Manes M A. partition-limited model for

mollusks as

the plant uptake of organic contaminants form soil and water [ J].
Environmental Science & Technology, 2001, 35. 1437-1444.
Collins C, Fryer M, Grosso A. Plant uptake of non-ionic organic
chemicals [ J]. Environmental Science & Technology, 2006,
40. 45-52.
Paterson S, Mackay D, Tam D, et al. Uptake of organic
chemicals by plants: a review of processes, correlations and
models [ J]. Chemosphere, 1990, 21; 297-331.

Wenzel K D, Manz M, Hubert A, et al. Fate of POPs( DDX,
HCHs,PCBs) in upper soil layers of pine forests [ J]. Science of
the Total Environment, 2002, 286 143-154.

Willett K L, Ulrich E M, Hites R A. Differential toxicity and
[1].
Environmental Science and Technology, 1998, 32(15); 2197-
2207.

Manz M, Wenzel K D, Dietze U, et al.

environmental fates of hexachlorocyclohexane isomers

Persistent organic
pollutants in agricultural soils in central Germany [ J]. Science of
the Total Environment, 2001, 277 187-198.

Qiu X H, Zhu T, Yao B, et al. Contribution of dicofol to the
current DDT pollution in China [ J]. Environmental Science &
Technology, 2005, 39(12) : 4385-4390.

Qiu X H,Zhu T,Li J,et al. Organochlorine pesticides in the air
around the Taihu Lake, China [ J]. Environmental Science &
Technology, 2004, 38(5) . 1368-1374.

Wild E, Dent J, Thomas G O,et al. Direct observation of organic
Contaminant uptake, storage, and metabolism within plant roots
[J]. Environmental Science & Technology, 2005, 39. 3695-
3702.

b R B R (] TR, 1998, 17
59-64.

Schreiber L, Schonherr J. Uptake of organic chemicals in conifer
needles: surface adsorption and permeability of cuticles [J].
Environmental Science & Technology, 1992, 26 : 153-159.
Tolls J, McLachlan M S. Partitioning of semivolatile organic
compounds between air and Lolium multiflorum ( welsh ray grass)
[J]. Environmental Science & Technology, 1994, 28. 159-
166.

Hank H, Umlauf G, McLachlan M S. Uptake of gaseous DDE in
spruce needles [ J ]. Environmental Science & Technology,
1994, 28. 2372-2379.

Hung H, Thomas G O, Jones K C, et al. Grass-air exchange of
[J].
Technology, 2001, 35. 4066-4073.

polychlorinated biphenyls Environmental Science &





