IR 2R 2016, 25(3): 482-488
Ecology and Environmental Sciences

http://www.jeesci.com
E-mail: editor@jeesci.com

BT 7K AR A0 A W v 75 75 S TR 56 7T R R A RN SR IR FR AR

#HER, ZHE, WEH, FEA

WRAMAR AR SR 22 B, MRt I 350002

FEZE: /875 (HCHs) FIi S (DDTs ) & —RMEREM RS U, IR NS BUR R SRR, XA 85
Fe N B3 ™ B Jalh o DARRIYL R WA BOK A (BESGBIFEZIN ) 1 14 B AEDIIASHBIFE N G, FH AR 35 - e s
#+ (GC-pECD ) MlfE T HCHs 1 DDTs % fi i, FFilfAT T A AR R IR AT . S5 3RW . %30 B/K A HCHs F1yDDTs
J R RE T 4000 R 1.031~1.804 Fi10.767~1.156 ng' L™, FHEZK (HFKAEEFEARE), HEESLETHEM . PIAREES
SHCHs ¥ BERFUARIZ/KE THRZK, WA TPRA; YDDTs WERIARZKETRZEK, PR THEGHE. 4
Yo, HCHs B340k 0.725~5.574 ng-g!, LA B-HCH N E, 4 27.8%~62.6%; DDTs Fift 340k 2.266~9.189 ng-g', LA
p.p-DDT A E, [ 14.9%~43.6%. HVLAEY R8RS A Y s 55 240 DDTs = T HCHs, HYJRMASTEASTRIRE Hrf,
FI R B S 0 Rk, 8 5K . HCHs Fl DDTs 21 BURHIER BT, VTR FIAE YiA  o-HCH/y-HCH LGB 435114 0.891~1.104
il 0.416~3.871, f&F Tl HCHs ' o-HCH/y-HCH Fbf{E, BEHIYT HCHs FERIE TSRO ; i e T e A= f v
0,p'-DDT/p,p'-DDT LCAK S35 0.434~0.739 1 0.396~1.543, & Tl DDTs H o,p'-DDT/p,p-DDT FbfE, I DDTs F
FURIRF 5%, HREfe = AR A o BRI K AR A= P& s HCHs 1 DDTs 5% B AR 4G, (Hii FHE
A B S SRR, X R W, DACRSIE I VLA KK 7= e 4
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HCHs #1 DDTs & —dHAm#EN . EYWEH
P, REEMEMEEE TN AILELZS
(OCPs ), [HHEA SR A R g2z 4
(Pedi s, 2009 ), {HHTHEEER | fbAPEmf
FE, RefS I B YEETE AR RA SRR, T RE S
NEFSaY RS R, A S R G-
AR, Hitt, HCHs 1 DDTs tAE it
HlH 12 MR AR LS T HEANE
FHLTE G IR R EE AN Y ) (HziKAF, 2009 ),
JUEIRE T 1983 FIFAA2E kA = Fiffi i1 HCHs #01
DDTs, {H i FHAE MM KA DI RS2
Pt st AFREE T, FERSEA IR 22 18] BEA 7 32 A Fl
b, R AE 38 KA R A WA S5 404 /60 Y HCHSs
F1 DDTs MFAAE (EHEERSE, 2005; 43)4E, 2010 ),

YT AR A AT, A Ah 5 Mg
32 ARG, AR 1980 ms', YL

EL2WH: ERARBFEIETE (41173090; 41473083 )

HERBAT AL SR AT RELE & R A 2
(AT, AR N R A 6 A P 1 B B2 5 R
1985 4 ZHif, fm £ 44 il H B A B 2R fb2a R 25 90%
PI_E34% OCPs, H 1976—1980 4 ZFRHEA VT
L2735 20 632 t, K& OCPs %y Afdi75 i YTk 27k
FREHEEAL (£ HAL, 2007), EEMAANTSIE
R AIZe 4 (Jaward et al., 2004; Yuetal., 2010;
HIpdE, 2013 ),

AT, X R VTAE PR A DL AR 24575 YL sk B
i S A BRI 2B AR D . BRI, AR ST
XYL T WeT B ( BESL BB AU ) AKARF 14 Flok
AT HCHs #1 DDTs & e, 4
M A E I Bk AR A DR 1 5% B OKOF, 5T
HCHs 1 DDTs A2 ARAE S Hn] gESk IR, LIA
] 137 S5k PR B LR 4 RK ™ iy B8 4 R AL L Atk B4 A
BhFARYE
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1 #RERE
11 FEmRE

2012 4F 10 A, 20l e VTR i AR 1 8ESG
(BT) FIFEEM (CXZ) PRI 5 m &b Seimf
JERAIKI T 0.5 m(KJZ) A 3 m(R)Z ) KAE (B
1), AFREEIL 9 MRERIRA L 1 MRS, B
iy 20 L, A —RAE s [ — R BE KA i — 1y
FEORE S, IR R AR K AR LE Wi it o A4
| H % ( Hemiculter leucisculus ) . 38 W fif
M 4 i fig %
( Amblygobius albimaculatus ). A&t ( Coilia mystus ).
BHEf ( Oreochromis mossambicus ). HZ87HIG 10
( Periophthalmus cantonensis(Osbeck) ) . Z¢ il ffi
( Pseudorasbora parva ). i VK 85 fif ( Rhodeus
ocellatus ). JCIFEBFh ( Pelteobagrus nitidus ). i
fii ( Lateolabrax japonicus ). H#Jfa ( Carassius
cuvieri ) . T 1 4§ #& 8 ( Eriocheir sinensis
H.Milne-Edwards ) . ¥ ii #H F 8 ( Parasesarma
pictum ) FI% IAEF ( Macrobrachium rosenbergii )
S 14 KRS (RERVESI 2/ 3 45 ). FEMIRT
FRRRPO AT [ SE g0, PRk AR —2 (1~2
) BEES 31, BIRERAT
1.2 UFE5IKH

JITA B AR LI S% ISR FRVEIR, & 4 h,
MIZKIZM 2 h, JEVERS 110 CHET, FiAfE 450 CF
ke 4 h JETeH; APLARIS ZRZEIBIE R 6

( Erythroculter ilishaeformis ) .
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ra
. FES
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Al @)
i

J
[ S

Joe A PR AL R S e sl 72 h, BRI
180 C. Ffk4H 250 CIHALEMA 3% k%
Ak ATEi oK R ENTE 450 CRRIBE 4 h, 3
WA e AR MRS T8 5 7. HCHs 1 DDTs #r
R GRS RYUER —H 2K (TCMX ) Fl+4
R (PCB209 ). WAL G Y HAGHHER (PCNB)
WA H 2 Accustandard 23 F] o 3 HT{#R A Agilent
7890-uECD.,

1.3 TFMmBTabiE

IS BERS LT EJE S ( GF/F, 0.45 pum ) 43 il
AN FNEURIAT . FURLARA R T4, Jin 20 ng TCMX
F1 PCB209 1E N FISCRIG /R Y, 58 H ot 7 A5 B
3WIEAIER 1 AFES; W fRAR I L3R [FSeR
fERYEH XAD-2 BisE4E, HanlHPEE, H
P AR CPRFREE 12 1) - E O (IR
TR 1= 1) Ve, 5 H B AR R

7 A A 2 AR o R e e /AR A A
& (6 cm/6 cm/12 cm ) EAHE, F 70 mL 5 kx
-1ECBEIRA T RIMYE, 193] HCHs #1 DDTs HAr4
g%, WEREZR WSS, IR IEC ke, AR
ERZE 200 pL. fMA 20 ng PCNB fERNFR, HEFT
GC-uECD 437 (ARIGSE, 1999 ),

YRR EBRINE, BHRTERE, 3 MR
iR A, B 5.000 g InA—& & ICKERRENTE &
JE, A LR R R YR, AR bi-1EC b
RICHHE 72 h; R LM IO, S ERBE

® SEEHA . 3
| EEEaR®

2AXE @ /-’
@® BRRBA

B 1 EIIRERGE
Fig. 1 Sampling sites of Min river
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BRI 25 B 3 W (2016 423 A)

it (GPC #) gifk KA Ko+, R4
PERERE AEAL SRR (6 cm/6 cm/12 cm ) A H4
fb; HpRL RS KB, et AT .
1.4 Hmaoth

K] Agilent GC-pECD JM 1 RiTAL R BOARE
384 DB-5 (30 mx0.32 mmx0.25 pm ), fAi%5
. BERECTIREE 280 °C, MESIRE 315 C, #]
AP 1.5 mLemin™, EAMRSERE 1 uL. THERF
FHILEIREE 80 C, {54% 2 min, VL 10 C-min™ FF
IRZ 200 °C, B3 Comin' FHEZE 280 C, f#F
10 min 335 S HRAEY) TS ] O B e D) e 1
KT AROE AN bR E =
1.5 REEHS5RERIE (QA/QC)

K H USEPA QA/QC ¥ HilME . Hikas A,
IbRZS 1. SEBUIbR . SEBUIMbRTATRE . FERTAT
FE L I A ISR FE R ) W o B it B2 . HCHs Al
DDTs #:BR 0.003~0.011 ng'g”, TCMX #1 PCB209
IR 81.4%£12.7%F1 77.9%+14.5%, HefF
TFRIECR T 68%~104%, FFA FE S E R4 R £
ISR IE . B H SRR PR A A, 246
F/NF 15% AT obRE, SNSRI o TEAN AT
%M QA/QC S HESCHK (FRIEE, 1999 ),

2 #HERESWH
21 EILKERFHERASEKE

YT /KA HCHs 1Y DDTs J5i £ 94 & 3t Bl 43 )
9 1.031~1.804 F1 0.767~1.156 ng'L" (1), 54
HFHME T EZR (HFRKASE T ERE ) (GB3838
—2002 ), 54 HAS FIKAAR R BT R BEAR LG, VT
7KR HCHs ¥ B 5 UEM %540 ( Feng et al., 2011 ),
T URINTS CEARERE, 2014 ), Ul (=455,
2010 ) F1 Johannesburg City ( F§3F ) ( Amdany et al.,
2014 ) ZKAK, KT Kucuk Menderes River ( +H-
H ) (Turgut, 2003 ) %%, DDTs 154 /K-F Rl AT
LK AARARIE , A THET ( Feng et al., 2011 ) Fl Kucuk
Menderes River ( Turgut, 2003), Fuffiliifi (&4
M4, 2010 ) Fil Johannesburg City ( Amdany et al.,

2014) & HERBL, [BIT/K{PR HCHs 1 DDTs &
AR, (H i FHXER AR S A S E1E (Kelly
etal., 2007 ), PRIIEATY R X s W I FyE 2

FLEE A RAE SR B, BESLSHCHs MY DDTs
WA TEEEM (R 1), AIHeEH TR T &
BN 3%, HCHs 1 DDTs Ze4hTal i il [ %
SR W BB BEREAR. Ah, YHCHs ik
FELLYDDTs (55, iX AT G2 KA DDTs B fift B FNZE
JRJE I HCHs fi%; 1 HCHs #/KPER T DDTs, iF
FEE- KA RBUL, SEBOLE RS KM EE
(ORE 224, 2015), RJIZKPYHCHs HEMLTIR
2, HZES AR ; M, YDDTs #WENERZER
TURIZ . DDTs ¥ AR 2 5 T BURLAH 5 4811, HCHs
AR AR o
2.1.1 HCHs

4 Ff HCHs 5#f41& (a-HCH. B-HCH. y-HCH
F1 8-HCH ) TEPIARAE AR, HAHXS & i
ik p-HCH> y-HCH>a-HCH>3-HCH ( & 2 ), Tl
HCHs " 4% 7] 43 53 #4 /& 1 40 X % & & o-HCH
( 65%~70% ) >y-HCH ( 10%~14% ) >3-HCH
(6% ) >B-HCH ( 5%~6% ) ( Lee etal., 2001 ), MMtk
FFEA 99%UA FIF) y-HCH, TEX U6 SFAAZ

100 BN o HCH [ B -HCH (SN y -HCH [0 5 -HCH
80 _?
X
= NN N N ~
& NN N R
bt
g o N AN NN
Zz
z
ﬁ
ox 40
g
jan}
20
° 5 ) A el = . ) . ) . -
\L}'L K \\-“% C \k%{ HF %LW C
TR R T Rt R Rt s
:if‘% @M o %5)\2*"")\ s \!};{)\pfﬁ‘ o %@ﬁ

g Sk

B2 @IS HCHs SHEHHENSE

Fig.2 Relative content of HCHs isomers in Min river

La=v|

F1 EI/KEEH HCHs #1 DDTs SRE (ng'L™" ) RASHHE
Table 1 Concentrations and composition characteristics of HCHs and DDTs in Min river (ng-L™)
BES (BT) R (CXZ)

55 KEZE Wz Kz HIz

VA AR BURLAH AR BORLAH AR WURLAH AR BORLAH

HCHs 1.184 0.534 1.079 0.726 0.715 0.316 0.511 0.593

DDTs 0.547 0.608 0.302 0.712 0.302 0.465 0.297 0.769
>HCHs 1.719 1.804 1.031 1.103
>DDTs 1.156 1.014 0.767 1.066
a-HCH/y-HCH 0.891 1.048 1.104 0.989
0,p'-DDT/p,p-DDT 0.434 0.526 0.486 0.779
p.p-DDE/p,p'-DDT 0.369 0.359 0.148 0.209
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B-HCH Ay A2 Mk e, A Hf s v W i vk
HCHs A Al [ 7 L5 gL rsk s (B4, 2007 ).
AfFFEH B-HCH B 7 i He HoAth HCHs g A (&
2), ULHHIZB YT KR HCHs Ry 235 4ok i .

Tl HCHs ' a-HCH/y-HCH HABTE 4~7 22 JH],
I HCHs WA &7 y-HCH, B i & LA
a-HCH/y-HCH U B A2 75 A Lol I8 550 AR Hi
Ao FEif a-HCH/y-HCH HAEFE 4~7 Z [A]U6H HCHs
ATRERIR T Tolbd A 5 HUEHEE T 1, UEHA MO
M A ( Walker et al., 1999; Lawetal., 2001 ), 7
5¥ a-HCH/y-HCH BN 0.891~1.104( 3R 1),
FEIHZ B ] VTR A mT BB AZ MOPHR A T5 4L
2.1.2 DDTs

BESLFIELEE PN KA D 4 Fh DDTs SERb AR %
4 100%, H p,p-DDT A& EEHEK (41.0%~
57.2% X &1 3 ). 4 Fh A A28 B i v B2 R p,p'-DDT
(0.494 ng'L™") >0,p-DDT (0.273 ng'L™" ) >p,p'-DDE
(0.139 ng'L" ) >p,p'-DDD ( 0.082 ng'L™" ), p,p-DDT
REMSTELF S SR T #2462 p,p'-DDE, TERALMTT
¥ 4k°4 p,p-DDD, i pp-DDE FE K H
p.p-DDT ¥4k, Ha]H p,p'-DDE/p,p'-DDT [,
AW s T5 g, Az EEk, FnAH DDTs
i, WA 555 ( Zheng et al., 2009 ), [#]7T.
K A& B B pp-DDE/p,p-DDT b {8 & FH A
0.148~0.369 (& 1), ¥H/NF 1, UEBIZKIAFAE
B DDTs M A . WAEWFFEERH, KPR S
p,p-DDT, BMEKEHFA{A DDT 15k H , if
FBRTS B R (WIS, 2014 ),

W pp'DDT [ pp-DDD SN p,p-DDD [ p,p-DDD

80

60 [

40

DDTs SAIRMIXT & %

20 -

0

Pl ) ik " s ) . =
o g R g3 N C -‘0\3 . :p@ . Ea ¢ X \ ¢ -xp ¢ )
LIS U SO IS S 5
BE 3k il

B 3 [@;Ik{krh DDTs REME & &

Fig. 3 Relative content of DDTs isomers in Min river

Tl DDTs (15% o,p'-DDT #il 70% p.p'-DDT )
EHE A 30 Z24F, tn4- DDTs F2A4EH =&
A5 B A 7 T [ 4R . pp-DDT 7 3 58 L

0,p'-DDT HMEFS# ( Shen et al., 2005), KL
A o,p-DDT/p,p'-DDT W HLEA S KF Tl
DDTs W& HAE ., A EM, =&
P it AR, p,p'-DDT [] = S0 AR Mk fry s A % 25
ik 93%, 1M o,p-DDT RYFALRE 37%, MIMS:
RIS H Y 0,p'-DDT/p,p'-DDT HEHE( Qiu et al.,
2005 ) AN[EPRIEF) DDTs A AS R A ZH AR« eI
T =GR MhmsE b5k B8 1) DDTs DA 0,p'-DDT A ; 1]
42514 DDTs NJ& LA p,p-DDT 4 F2( Qiu et al., 2005;
EeRAy4F, 2013 ), AM5Y o,p'-DDT/p,p'-DDT YL
HIEER . 0.434~0.739 (% 1), & T Tk DDTs
0,p'-DDT/p,p'-DDT L {H ( Martijin et al., 1993 ),,
T BRI 2 /K 3] 6 DX ] BB — SR A AR
2.2 EIIKAEEY{EH HCHs #1 DDTs 2 kK
HCHs F1 DDTs 7EAE PR R B 1 s 45 R %k
KANF R = AR B0 R PR > > = (A i gy > 2
A > 28 B R > XU > 11 65> 5 V5 o A > A2 il
> rh R GBS B M T > TR K B 60> 20 QYR B>
Ht (%2 ), MFRERM, £EPK HCHs #l DDTs
MEERE RS HAEM . ARSI EM
JIgA & A O (B2 = 4H4F, 2013; FEfESCaE, 2008 ),
[ 44 fi ps £ Hh R ) HCHs F1 DDTs 5% B4 o i i
I35 R5.574F19.189 ng-g”, AR, XA HEE
T SRR R B RS, AR SR TR

&2 EIIKEEYEF HCHs 1 DDTs B E (ngg” ) MEERY
Table 2 Residue (ng-g") and enrichment factors of HCHs and DDTs in

organisms in Min river

HCHs DDTs
ELES iR "k i qii w
[El3 2.762 1568 2.891 2665
S 4.539 2577 8.108 7473
HABE R 5574 3165 9.189 8 470
Rk 3.154 1790 3.671 3384
LoE ik 3.377 1917 5.308 4892
A ARG 3.146 1786 5.722 5274
Fphfn 2.444 1388 3.485 3212
TR A ik 3.750 2130 3.653 3367
b ey kil 2.627 1491 4.659 4294
fiyi ff1 1.079 613 2.894 2 667
M 0.725 411 2.469 2276
ek BE AN T 1.327 753 2.951 2720
e 1.418 805 4324 3985
IR B ICHIF 0.836 475 2.266 2088

¥ 14 MoKAAEYRRIERZS, iz, 38
HRBAEESS 3 ANRBE, ik 2 nTLISH, HCHs Al
DDTs [k B FIE 55 REL: f>MASTRIRIE, 7K
A= A4k HCHs (0.725~5.574 ng-g™ ) WRBEZKF 1
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R B 2S B 3 (201643 A)

DDTs ( 2.266~9.189 ng-g” ) 1%, S/KMAMZ (% 1);
HHEZRE DDTs (2276~8470) & T HCHs (411~
3165), XA[GESEH T DDTs #2% (-4 FH ks a] b
HCHs W ( BHERRZE, 2005), H DDTs B A5 5 f#
(MFELSE, 2010), Bk DDTs R R ; H
X, HCHs JETEH DDTs 55, M HAEY a4 5
BT DDTs (3%ittE 4%, 2001 ),

2.2.1 HCHs

SENIMGEML, RO, iRk
WEES(Y) HCHs Fra ik, BT RITORES.
LA RECR B e R GRS JE=d ES P A LB RSy == LB SAN N
FHIE (%3 ).

HCHs 1) 4 P SARAE I VT K A AR iR N 354
i, deRZHCEYIRN B-HCH FT b Hefili ok,
hi 27.8%~62.6% (&l 4 ), BRfMEfr | hAeo 2 iR
P e SN, HA A IR 4 R SRR &SI R
B-HCH>0-HCH>y-HCH>3-HCH, 5/K{&H ) HCHs
SEFUARHE R e .

HCHs SHHEANFRYBMLATER, &
SERRIIREE TR, EF f*thﬁﬁi%ﬁﬂﬁ’iLiﬁ
o-HCH>y-HCH>§-HCH>B-HCH ( % B4, 2009 ),
1M HCHs WA A )il id & sk te sk N s
£, H s R A s G507 R AE MR AR R i A 22
S 14 B MR N B HCHs 19 a-HCH/y-HCH Al
KENT 1~2 Z[a] (3 4), UEEHMSHG M FXHZBE
R YT 7K A= A= WA ) HCHSs A5 BT 52

100 — B o -HCH [ Jp-HCH KS3y-HCH [C—3J 8 -HCH
T_‘
N
80 N ?Lliﬂ NN
r N
- < SANENY NN §
= N
# N YN
il
= 60 N N AN
z NY
&
£ ol
£
O
Jan
20 +
0
Gl . N .4 @ *‘?}%'@/é‘@
T ET & PSS EFT S
g oF B 4%@? 9

E 4 ETEMES HCHs RHMEFENEE

Fig. 4 Relative content of HCHs isomers in organisms in Min river

222 DDTs

5 HCHs 250, HyToKkAAEY) (#J5, IR,
AR ) DDTs 5% B SR, & (I T F e
BUMNTE S, SRV RS PTEsER (£3). 5
BRI AR, AR APk DDTs 1S 5 R4
A ( Qiuetal., 2005 ),

Kl 5 on, RFPEESAN 4 B DDT 943
B, pp-DDT BYAHX & s, & 14.9%~
43.6%, ANFEAY 4 T DDTs SEAARFHNT S REA
[, Z8VEWRN 4 B 50X =R
p,p-DDT>0,p'-DDT>p,p'-DDE>p,p'-DDD, 5/Kikr

*= 3 ERMEBSKISEMERN HCHs 71 DDTs kB EXtLL

-1

Table 3 Comparison of residual contents of HCHs and DDTs in organisms among areas of China and foreign counties ngg
Kbk 2 Rk e P —
HCHs DDTs HCHs DDTs HCHs DDTs
AT g 100 410 7K AEEE, 2007
B 420 270 - - HBAAGEF, 2007
o] R T I nd~4.02 0.891~310 nd~0.830 nd~2.87 - H-BAE, 2010
i H R DL S R 15.4 29.1 9.8 3.9 45.6 5.8 Walker et al., 1999
i H I 43.5~89.9 Walker et al.,1999
i TR TS B R 2439 Walker et al., 1999
iy Hp T 5 ELA - 18.9 - - Walker et al., 1999
L Niip 551 1.92~12.3 0.6~17.7 8.61~18.4 0.84~1.41 - I B4R, 2001
TR . . 7.0 11.0 14.0 14.0 Qiu et al.,, 2005
[ER] YL 9T 11 3.016 4732 0.836 2.266 1372 3.637 ARHFFE
25 AL TOEE, - HE A
x4 BEIKESEYERE HCHs 71 DDTs #34 R4k L&
Table 4 Composition characteristics of HCHs and DDTs in organisms in Min river
SR LA 1 2 3 4 5 6 7 8 9 10 11 12 13 14
a-HCH/y-HCH 0.767  0.703 1499 0.756  1.667 1.983 1482 0.796 1241 0416 2.198 1290 1.337 3.871
0,p-DDT/p,p-DDT  0.683  1.543 0557 0.581 0469 0531 0586 0523 0467 0704 0511 0560 0396 0485
p,p-DDE/p,p-DDT 0591 0566 0444 0384 0461 0468 0471 0468 0476 0616 0362 0514 0348 0271

1-F8%; 2 8MEEN,; 3-IARAlUR T, 4-RUST; S-BRfh; 6-A4RZRMIRM, 7- M, 8- iRmEay;

s 12-ffn; 13-FRIANF; 14-F180

O-rh AR . 10-GFMTiMA; 11-BEs AT
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100 W pp-DDT [ pp-DDD SXJ pp-DDD p-DDD
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Fig. 5 Relative content of DDTs isomers in organisms in Min river

DDTs FHX & E AR KER .

DDTs SRR T BRI KA A ke b A
W% p,p'-DDE/p,p'-DDT HAETER A 0.271~0.616(
4), BINF 1, BLBZOKIATIAAAEHT ) DDTs iAo
Tolk# DDTs |1, 0,p'-DDT Hl p,p-DDT [R5 2 1
St R T, H o,p-DDT/p,p'-DDT HAE N
0.175 ifi o 1 =FRBE S A Z 1) DDTs 245,
L o,p-DDT b &, 14 FiA YA N 0,p'-DDT/p,p'-DDT
(AR T LA 0.396~1.543 (3 4), A KT 0.175,
Vi BA A A ot A 3 K S R L B ST DX T R A AR
AN SR A . AEYRN A DDTs 1
R SHANE T HEMEHEEIRAECR (s,
2008 ); FUR, AS[EAEDAR 9 IE S B 7K o L R B
A—g ] g2 FEOI AR S A& DDTs B & %
fe 1255, WY&, DDTs 3% Z2RFETHY T,
PR I DA 8 S5 0 R B B IR 2 AR T 45 5 ' 4
DDTs (2 =14, 2013 ),

3 it

i) TR S B FLEE YN TR Bk AR Y HCHs 1Y DDTs
WAL F 4K, IRFEZR (HFOKIAEE S
7 )N GB3838—2002 ), HYHCHs ¥& £ LY DDTs .
i (BEk ) SHCHs F1YDDTs H T3] /K il 3] 5k
lERE CREEU ) MR, YHCHs RIMAERZ
W TIRZ, WSS ; Y DDTs WRIIENER)Z
WML TIRZ, PR

/K HCHs 1 DDTs HYSH Ak 345
100%, H. B-HCH F1 p,p'-DDT (1) & 543 3l T HoAth
SEFIK, HCHs 1 DDTs B4 MAFIERIT . BEL )
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Occurrence and Source Apportionment of HCHs and DDTs in Water
and Organisms in Min River of Fujian, China

HUANG Xingran, WU Wangwang, HU Baoye, Y1 Zhigang*

College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China

Abstract: As refractory environment pollutants, HCHs and DDTs can accumulate in organisms and transfer through the food chain,
which is harmful to human health and ecologic environment. Gas chromatography-electron capture detector (GC-pECD) was used to
measure the residue of HCHs and DDTs in the water and fourteen kinds of organisms in the downstream (Bitou-Caoxiazhou) of Min
river, and the composition characteristics and source of HCHs and DDTs were analyzed. The results showed that the concentrations
of HCHs and DDTs in the water ranged from 1.031~1.804 ng'L" and 0.767~1.156 ng-L™" respectively, which was lower than the
national “Water Quality Stadards for Surface Water”. > HCHs and Y DDTs in Bitou were higher than those in Caoxiazhou. Y HCHs in
the surface water were higher than those in the deep water, and ) HCHs in the dissolved phase were higher than those in the particle
phase. For DDTs, The concentrations in the deep water were higher than those in surface water, and those in the particle phase were
higher than those in the dissolved phase. The concentrations of HCHs ranged from 0.725~5.574 ng-g”" in the organisms, with B-HCH
being the dominant (27.8%~62.6%). For DDTs, the values ranged from 2.266~9.189 ng-g”, with p,p'-DDT being the most
(8.4%~18.6%). The concentrations and accumulation factors of DDTs were higher than those of HCHs, with the highest in the fish,
and the lowest in the shrimps. In addition, the Amblygobius albimaculatus was the most, while the Carassius cuvieri was the lowest.
The HCHs composition analysis showed that the ratios of a-HCH/y-HCH was lower than those in industries, with the values from
0.891~1.104 and 0.416~3.871 for water and organisms, respectively, suggesting the input of lindane was the main source for HCHs
in Min river. For DDTs, the ratio of o,p'-DDT/p,p'-DDT in the river and organisms ranged from 0.434~739 and 0.396~1.543,
respectively, which was higher than the ratio in industries, inditating the historical usage of technical DDTs was the main source for
DDTs and the likely application of dicofol in Min river. Generally, due to the high bioaccumulation of HCHs and DDTs, continuous
monitoring are needed in Min River, although the residual levels of HCHs and DDTs were relatively low, and thus it can provide a
scientific basis for the environment protection and the safety of aquatic products in Min river.
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