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Distribution and health risk assessment of organ chlorine pesticides
in rice and soil in the area around Poyang Lake
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Abstract: The objective of this research is to investigate the organic chlorine pesticides ( OCPs)
pollution in rice and soil in the area around Poyang Lake. Rice and soil samples were collected from
eleven counties and cities around the lake, and the samples were analyzed for OCPs by GC-ECD
technology. The OCPs from the rice samples were evaluated with the health risk assessment model.
The results showed that DDTs \HCHs  heptachlor HCB and chlordane were detected in both the rice

and soil samples. Among them the residual concentrations of DDTs and HCHs were especially
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higher, and were the main organic pollutants. Their contents in soil were 6.25 pg -+ kg™ and
10.64 pg-kg™', respectively, and in rice were 4.65 pg-kg 'and 9.16 pg-kg™', respectively. The
OCPs in soil were mainly originated from the historic use of organic chlorine pesticides and organic
pollution from modern industrial production. The residual concentrations of OCPs in industry-
Developed areas were much higher than those in the under-Developed areas. The OCPs in soil were
the main pollution source of OCPs in rice, and were the major contributor to p,p’-DDD, p,p’'-DDE,
o,p’-DDT, B-HCH, y-HCH, Heptachlorepoxide and Chlordane content in the rice. The results from
the health risk assessment model indicated that the health risk from OCPs in rice was low, and was
at an acceptable level.

Keywords :rice, soil, organic chlorine pesticides (OCPs) , health risk assessment, Poyang Lake.

FHHLFEARZ (OCPs) & IZAFAET A SR I 0 —Fh BEAL M BRe | Xk DL i, B 8500 B0y 33
ARSI LA B 25 R G AR R A SR O R AME A HLIS Ye ) (POPs) ™. [ 1983 4R JF IR, AL AR 25 16
R BB W As (45 . IR BT, T 36 ( DDTs ) (757575 (HCHs) (& B AEANER G R OCOCTRAMS
HLTS YL ) S A T AR RN 20) W e s bl A R A PR BILTS e H R T MLEAR 25 B SR B 1 A 1
T -3 b BAT KRB B2 3 10100 A A ML 25 K R p s X, SR K IH A KR A AL
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PN RS o SR PN NG 15137 3 [ A (11 I

HAT, A A WL 25 5% /s CBUS 7 KR A R, BB e H 1250 kR ) B
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1 B BL5 77 ( Materials and methods)

1.1 FESCREE S AL

T 2013 4F 7 H 4 HR 5 ER 0 I DX 4% X B T A, N T B e BRI v BURAE B IX, 43 e B . S B T
(i E R ) kBR el BrE JUrmiEX o E SER #HHE ATHE R HE.
o RS AR SR T IR X 11 A~ BT A9 120 /KR8 S - 338E i, DAk 3 4 T R A0F 2780 BH I8 X 7K F
B A A HLGEA 2 158 B RO (B 1) A 4 RE R AE 0—20 em VR 14 FF AT IR ST, 148
TG, R 0 ARTRARAT, LA Ab BRAN AT FH KRB RE i R A B, BT 300, SR AE T SRR R AR,
FEASRAE S U K R AR AR - 34 155 S0 80—90 e, SR HUA= < A, UK AR 3 A 7K A8 0.5 kg, HF 0] SL I
LU BT YRR 7E-20 °C VKA TR ARAT, £

2% E bR (GB/T 5009.19—2008 ) , K54 i i KRR A i 22 = 3, B 10.00 g /K AFAE BT 100 mL H
FEHEIEI T, P 2.00 g Rk EIRST, A 60 mL (MBI 10 1) A ik /D3 B, 550 58 5 F
PRI YERRAE 40 °C I HEHL 40 min. ZEEUSE 5N 1.00 g 36 SRR 1 min 5l B g s 2 00 W =
H LA 50 mL 20 g-L7' Na, SO, 10H,0 %R 1 min, 325 N ZIER G EHRBUR A 4 mL R , 7
P 1 min, A ICARIE 4—5 WK, H E 5L H0R0E W AR IR 2 LT 0 €0 5L A5 s 1k 5 e B 3O n
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A 20 mL 20 g-L™" Na,S0, 10H,0 IF , #E4R 10—20 K, F 52 I ERAE 2 5 Akl ik B B e A 1R
H#IJ0/K Na, SO, W B} K 7E 35 C KI5 T k4 2 2—3 mL, PR AGIRAE ABL.OE D ER
% 10 mL, £,
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Fig.1 The region of sampling

S FRUE(YC/T 386—2011) , FKHL 10.00 g K& FER 2.00 ¢ i ¥ HIR-G 5], H 60 mL /41
ik DS TR (PR RS0 1:1) 23 12 b J5 8 75 P HE B 40 min. K A8 BUSE RO RE 5 F A FC I -, B 8 T
B AT, A 50 mL 20 g L BRRRENIAVR , PR35 1 min, 7725 F N ERE IR A2 2 S BUR HmA
4 mL WHR , IR% 1 min, FERR)Z , BEZ 4—5 W AEMARBUE A 20 mL 20 g- L' Na, S0, 10H,0 %
W, FEHR 10 —20 WK, 37 20K 2 B2 IUARAE B TR S P e o 1k 3R U 28 TO /K B R B T S5 FE G 25 &
I e % 2—3 mL B A 10 mL B ELOE A MEEE 2 2 10 mL, 50
1.2 [ESCR SR

FHLEARZ R A Agilant 6890N-59731 U AH (A3 - Ni HLF A #S (GC- ECD) 2 , (A4
HP-5 (5% Phenyl Methyl Siloxane 30 mx320 umx0.25 wm) . A HLEAR 25 FRHED 5 ( dh Al B FREE A4 R
WS ITIAIE) 4045 o-HCH B8-HCH y-HCH ,8-HCH \p,p'-DDE ,p,p'-DDD p,p'-DDT \0,p’-DDT 5} -
A IR AERE S TR R D A K REARE SR AR S R 2 I 10 mL YR 10 pg- L7 RIS
W, AT AR BN, 28 4 YROTAT S50 A5 2157 2 [l 5038 45 B3R W% 5 1 6 7K R A R R 3R P A HILAR
L2 I R B 82%—117% 83%—119% 754 52 EIIAMR R EPA 4381 7 %G HLGEA 2543 Hr 0]
R B ELR O MIRTRRE IR 22 0 4.1%—9.5% , 45 FH 4 B (4 75 I AT R A 0.05—0.36 wg-kg '
1.3 WMok

AR SO A2 508 0 5 A B A 5 XU 1B 2122 SR DA P85 BH 8 X K R OCPs X 24
b S R R RIS, , A 27 I S0 U fe R XU 7 440 55 78 2 [ P %o A AL St A7 fe R XU A0 1 FH
TN I R IR TR R A

R'= YR, (1)
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R} = (D, x 10°/RFD, ) /70 (2)

D, = 500C, x 107°/70 (3)

XA RNEEE R (a™") R AL FAREIREY) | 28 AR M SRR (a7 ), D, 2= AR 3L

WY i B AR I A R FE SR R ) i (mg - kg d ) LRID, CHAEBUR TS ) | B ARBE S %

(mg-kg-d™") ; 70 W AHH AT (a),500 A H K KEKRIEARE (g); C, NILESURY @ WE

(pg-kg™') ;70 HAKIKE (kg). 2% EPA FriE, DDT 19 RID, fHN 5x10™ mg-kg™d™' ,HCH [ RD,,

{4 8x 10 mg-kg "+ d™', LA (A FHALE) RID, (5N 5x10 “ mg-kg™'-d™', NEIHK RID,, i}y 8%
10*mg-kg -d™" , &S} Rmigﬁﬁ? 5%10 " mg-kg™+d™".

2 5 59518 ( Results and discussion)

2.1 R LA 24 O i S A URRAE
2,11 HIEAPLEE

Xof TSGR0 BH 18 DX 7K g A MR A AR A i E AT A ML E (2 1) ,B% p,p/-DDT #b, HoA AN A LS
ERBAK, A m A TRARKE.DDTs B &k 6.25 pg kg™, TEHITE 1.69—16.17 pg kg™
%K 88% ; HCHs HFYI &5 10.64 pg kg™, JEFIFE ND—25.65 pg-kg™, Kith R0 63% ;L & A
ALEN TS R0 1.88.1.63 ng-kg™ ,u 40510 ND—9.05 \ND—7.41 pg-keg™', K 25 51 K
42% 38% ; 7NFAANE &80 0.21 pg-ke™"  JEFITE ND—8.02 pg kg™, KRN 17% , S, HF4 & &
$92.05 pg-kg™ JUHITE ND—6.71 pg kg™, K th#8h 63%. 13K 1 A1, DDT 26 &% HCH A HLAR Z57E +
b pyE s TR A LA ONFEOR EE, AVUEAE PR IR SR B R [R A 2 BILSURS
REJEA IRE] 100% , 0T eI PN AS 76 F A RAE X st B3 AF e 45 2 LR 25 i il RI e, B
By BB A B ) Tl 15 B S A

®1 BRPAPLASE

Table 1  Content of organochlorine pesticides in soil

Ky o T H F-H{H K #
Detected compounds Range/ ( pg-kg™") Average concentration /( pg-kg™") Detection ratio/ %
p.p'-DDE ND—38.34 3.01 96
p,p'-DDD ND—8.06 2.49 67
p,p'-DDT ND ND 0
0,p’-DDT ND—S5.12 0.75 8
SDDTs 1.69—16.17 6.25 88
«-HCH ND—7.69 2.42 25
B-HCH ND—10.63 6.32 61
y-HCH ND—3.68 0.18 4
8-HCH ND—8.08 1.72 29
SHCHs ND—25.65 10.64 63
£ 4 Heptachlor ND—9.05 1.88 42
RS -E 4 Heptachlor epoxide ND—7.41 1.63 38
7N HCB ND—S8.02 0.21 17
#JF Chlordane ND—6.71 2.05 63

1 ND FoRAAGM H R R.ND, not detected , the same below.

S+ I B T B bR iE GB 15618—2008, DDTs 1 HCHs F4 35 5% Ji & — 2% b i BRAE 20 5
50 pg-kg™' 10 pg-keg AT EI A ERERFHISI X DDTs & iR 1.69—16.17 pg kg™, ¥R ERK L1
PR — 2 BR A FR 1 s HCHs & S5 B ND—25.65 pg-kg ™', A8 BT JUIE 51 1A 30 046 kG I 13 1
HCHs 7% 3t B K+ S8R 5E — PR e hr .
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2.1.2  TIHEAVIEAR A IR R A

M HCH 1 DDT AYZH 37 , L3 FSI 8 7 DDT /9 3 F5##944K , p,p’-DDE .p,p’-DDD Fl o,p’'-
DDT.p,p'-DDT ()& ARKM |3 Fp AR - 35 & &R /NK p,p'-DDE>p,p’-DDD >0, p’-DDT, X )i *F-
PIE 8050 3.01 pg-kg'.2.49 pg kg .0.75 ng-kg ', Hf KA &84 p,p'-DDE 8.34 ug-kg™',
p,p'-DDD 8.06 pg-kg™, o,p’-DDT 5.12 ng-kg ' .HCH [¥) 4 FhSFAGRIIAT K H | SF34 & B K/hh B-HCH>
a-HCH>8-HCH>y-HCH , % -2 & F 40 9K 6.32 .2.42 1.72 0.18 pg-kg™';8-HCH B %Ky 61%,
a-HCH \8-HCH # H #5051 4 25% 29% ,y-HCH # H %6k 49%. N +3EH HCH 4L ok & ,B-HCH [ 5%
Bk, y-HCH MY3R 8 B /D, X 5 8 A st as 11O /5 5]/ HCH +HE5E 88 F51F — 2 HCHs 93X
4 FhSEARLEFRES th Y B A8 %8 R a-HCH>y-HCH>8-HCH>B-HCH , B8-HCH ML PR Al X T H e 3
SRR E , (HHAE R EE TP R BE e fe s, y-HCH BI5R R e fe/ Dy, N 4 Fh S f R ipe e A 3% 5 1 A i
2.2 KFEAE MLEAR 24 i S A R AE
2.2.1 KFEAPASE

I P AR 2 T AR AR T A BRI N FERE I AN R 20 LRI 2% B R R 2R % B A B A
XA AR AEAE S A T A AL E B p,p’-DDT Sb, AMAR A WL S A i, H & b TRk
(3 2) MELREY] DDTs 1P 58 R 4.65 ng-ke™', JEHITE ND—17.52 pg-ke™, K il % 82%;
HCHs BRI &HH 9.16 pg- kg™, TWHITE ND—26.26 wug-kg™', # i 3H N 91% ; LA MM A L AN
SEIN 2.05 .2.32 wg kg, T HI ND—4.08 ND—6.21 pg kg™, K K 82% 45% ; /N A AR
i 1.89 png-keg ' VEHEITE ND—4.84 pg kg™ Kith RN 45% , FFHE &80 2.81 pe-ke™', T FIE
ND—8.70 wg-kg™", KN 55%.

R2 KWEAPLAGR

Table 2 Content of organochlorine pesticides in rice

Lioalllk7/ o T F-HMH e 3
Detected compounds Range/ (pg-kg™") Average concentration/ ( pg-kg™") Detection ratio/ %
p.p'-DDE ND—6.54 0.72 27
p,p'-DDD ND—S8.15 2.89 55
p,p'-DDT ND ND 0
o0,p’-DDT ND—3.06 1.04 45
SDDTs ND—17.52 4.65 82
a-HCH ND—9.52 3.29 82
B-HCH ND—4.31 0.91 18
y-HCH ND—6.60 2.37 55
8-HCH ND—S5.85 2.59 73
SHCHs ND—26.26 9.16 91

£ & Heptachlor ND—4.08 2.05 82
R -E A Heptachlor epoxide ND—6.21 2.32 45
ANFK HCB ND—4.84 1.89 45
&7 Chlordane ND—8.70 2.81 55

S L2 EFRME GB 2763—2014, HCH VR PSR B 8 50 wg-keg™', DDT ARVFAY 5% B &
100 pg-ke™, EHE (LR A LA E) RF IR RN 20 pg- ke, ESHARVFI FER
20 pg-kg ' FH SEIN TS ERCHE AT 1B B BH I DX KRS A LA 2558 FE 445 6 B KB T i,

222 KFEHMLEA L TR R AL

JKFEH HCH 251 DDT ZEAHLAEAR 2 & 1t s T IS A WL 245109 & i, A HCH Rl DDT (920 53
e, KRR RGN T DDT B 3 Bl a4, 535124 p,p’-DDE p,p’-DDD Hll o, p’-DDT, /K H p,p'-DDT
(g St ARG R0 1 3 Bl A 1A B K/ pp’-DDD>o,p'-DDT>p, p'-DDE, -1 & 543431
2.89.1.04 5.12 pg-kg ' .HCH 1y 4 B S5 4R 4 K5 1, P38 & & K/ K o-HCH >8-HCH >y-HCH >
B-HCH.a-HCH 8-HCH ¥ H 3R /3 58 82% 73% ,y-HCH K 3R K 55% ,B-HCH K H 3Rl 18% . /K v
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HCH FI DDT YA 5] 57 A4 1A (14 15 2 /N 38 Fp AR S A 1R 1) 5 28 K /INA AP HEAS ), 78 - 88 p,p'-
DDE M8 S5 K, MK p,p’-DDD 1 & i i T A PIFP A0 7R &, 3 rp B-HCH 1% = AE 4 Fh 57
FRZ ] S ok, 385 6.32 wg-kg ™', KA R o-HCH & 5 T Hifl 3 Fh Sk i & i 9 HoK RS
H B-HCH (& & HA 0.91 peg-kg™'.
2.3 fERREXUS I

IKFERVTTGE 1) EZAEEY) KRS R R &, IR I /K R A 7 e XU D¢ HL A T 283 A
P12 Sk 45 7605 BH W80 XK R v A AL S0 AR 24 5% A 1 i o XU 1L A ML SR 24 ) R 1) 8 XU Sy 38.23
4sp 1077 a™", DDTs XF A 1A B {8 3 XU RS {6 A 9. 49 x
40f 221077 a7 HCHs X A (1 felt BREXURS: {E 4 11. 68 x
1077 a7 LA (R IRE S XA Yt B XU (6
8.92x107" a™ | AT A ) fit FiE XUBS{E A 2.41%
1077 a7, S P X IR Y fd B XURS {E R 5. 73 x
I 107 a7, 35 KUK {1 K /N HERE S HCHs >DDTs > 4 >
L 949 8.92 s P> ER AR S PPN 25 SR | Ji R KRG 1)
J I I w g P54 1 , 550 BN 546300 0 7 ) o 2 L

- SRR 0 i IR 3 449 21 T [ B 0 9 B 1 25 B 2

W B AT 45521 5.0x 1070 a™ " BR BB BH 51 IX K A
H1 DDTs \HCHs L4 7S SR | S0 f B XURS: ik F
BARI K, R & %8 N AR 77 2 85 K e % . DDTs Al
HCHs 14 {gt 5 XU 1 17 H At JL 2 BIL S0 e 5 XL
B A, X5 7 52 1 DDTs A1 HCHs A9 K 8 ( AT 2. /K e o A AL SEA 2 %o AR A f B XU (L 3516, {ELFR T
BHLER R TE AR T 5 KRS A MR 2506 NARAETE— 22 BV AE U
2.4 TEEAPLEARZRIE T

TN FH I X 4= e oA WL AR 2558 B 22 HCHs A1 DDTs, s A& b BeA M ad [ 5 4 3R 8E — 2L fR
AR, R IR 32 B g o0 ik BA RTAT U 5 | K HE R, B 5 26 U 10 R R AR Tl R JR 45 R 1 1 A s s
. 3 DDTs B4 RUERAE B IR 3, 1% E 2 = /T8 |3 AT 543 %148 DDT . DDD Al DDE, XYZ 143
4¢3 DDE .DDT.DDD %5 it DDTs 595 Le, HR45 Hitch 25 B9RFSE R 2 iZ =M ar LIk 2> 9 A B
C 9 3 A~ X3, 43l 4% 4 DDE X DDT XA DDD X, 76 A X AT A RES, W0/ (W +Wope ) > 1,3
B 109 DDT 8 A 76 B X [T RE S, W/ Wope > 1, 22 BRI 4 35 DDD, I H HAR IR EE
RSN 78 C XA BERL, W/ Wone <1, Z2 BRI 7= 9 £ 28 DDE, 3 H AR BT M i A 51,
R SRAE A AE = A1 B i 07 B 3 vl ) W7 45 AN SRR A 38 rh DDT 4l R AiE AR 25 k. — D7, th
P 3 (a) AT 2T, P BH I DX A SR o0 i X e = A AL R R T A X8k, i T/ R R B 32 R A 7 218 B
T X 43 A A I, T e R A s IRt B AL R e AT BB T e ks kg
S - e DDT S A 5 o5 — 7 T, AR BRI R SRR Y h B A ML A W&l 3 (b) Frs, 7 DA
Pl A =31 0 AR AR FAGH O, A B DDT 3, 1983 4E T 4% (14 7= Aifii ] DDT, {Hiz 4 M 1,
AR AR, L (R AR B R A T B DDT AT AR PR BH W K e A T TR K
MR ERK , DAE] Sy B8 A 3R W T G i ATl 3 20 T A Sy 8 TR KO KR A LSR5 e Y 2

YR ER R A HLEVR S T AR & R A G, R T AR & ik i X > T Ak R & kX
e HLA SRR T A WL AR 208 5% B HCHs il DDTs 2 5% B T3R5 v U8 i G ILAAR 2575
Yl AEVE 2 RIS A SR 5 Yy, N A — S B AR AT 45 1 (35 3) R, v R A 78 L X
SN LA X Tl AN 22 20 ARG b DX S L R A AR X, BRIt HCHs AT DDTs 2 i R X e Ath 3 [X %5
> T PG A JRR 2 VY I Ml DX R R R b, HCHs % ity 28 0.07—9.16 pg - kg™', DDTs & i i [l 0.22—
53.69 pg-kg ', BMATE YK AR BF 5 59 S HE M IX AR AR 9 B9 TE R K Ok B F Tk 5K, S50 HCHs 1
DDTs Y& B4, R 5.6—22.7 17.0—115.4 pg-kg™" 5 75 At DX AT AL X 3200 T4l & ik #IX

NN W W
(=3 L (=3 o
T T T T

Health risk/10713 a™!

—
[

11.68

wn O

=

DDTs HCHs  Heptachlor HCB  Chlordane Total risk

B2 PRAERIH I X KRS AL B U P
Fig.2 Health risk assessment of organochlorine

pesticides around Poyang Lake
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HCHs 1 DDTs #8552 T HAth Tl AS % 28 Hiu X 5 b 50 Hi DXORTSE I AT 7 [ 5 M) b X Tl #5998 % 34, DDTs
B R KA A A T R PR B — AR i, B 430 o 0.13—1830 pg - kg, 13.87—
105.10 pg-kg™" 3 TRBREBH M X 2K B 55, [RIE, 78 20380 BH ) DXt A7 7 — 26 Tlk X, 20780 5 90 DX ) 81 1)
DDTs Al HCHs & &5 H N 1.69—16.17 pg-kg™' Al ND—25.65 wg-kg ', DDTs 55 & Ak T ALK F,
HCHs i AL T 28K LA R I 78 Tl Aol & ik i s X fF2E & A WLETS e, B Tk A
AR AR TG Y

(@) Lo

Q4 )
N7 e
NV SN S
\§ g - o 7] \', . A I.'
DDD O 0.1 02 03 04 05 0.6 0.7 08 0.9 1.0 DDE DDD 0 025 050 075 1.00DDE
(AT 280388 4 BT 5 8%, (1. BHLAE NS O 2. BT R SN 1 3 RN 0
6.7k 4% 7.8 FH: 8.3 % 9.8 B 10.14T) AEL-BKIL A o 543 W, 6BMAMN; 7488

BT OMIRYE; 10.Z300; 110, 1248KAHD;
IB3ABITAMI O 14851 37)

3 EREBFHIIX LI (a) MIUTRI (b) DDTs 4153 = 4115

Fig.3 Triangle diagram for DDTs compositions in soil (a)and sediment (b) along Poyang Lake
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Table 3 Comparison of OCPs residues in surface soil from different regions

SRS Samples SHCHs/ (pg-kg™') SDDTs/ (ug-kg™")
FE & #s Hong Kong ") 2.5—11.0 ND—5.7
SN LTI HLIX. Hongfeng reservoir areas , Guizhou! 2! 2.64—12.44 4.73—30.06
PG E B Hexi corridor!”! 0.07—9.16 0.22—53.69
K Tianjin' 2 5.6—22.7 17.0—115.4
FMRIAAETL I, shore of Songhua River in Jilin[3) ND—60.98 46.29—266.42
#idt the northern of Zhejiang!®!! 0.2—20.1 1.5—362.8
JL 5 Beijing!®2! — 0.13—1830
5 BT H7E S Alabama in Americal ) — 13.87—105.10
FREBPHIYI X area around Poyang Lake ND—25.65 1.69—16.17
. “—" A not available.

2.5 JKFE- A ML 25 AH G

KR A ML IR 28, AR A HLEAR 2511 EZORIFEA [, KR A ML EZORE T 14
FIVEWE 7K, T 3 HLE0) B i RS R R LS B A8ORE DG4 43 B DTt 2 - 984 1L S0 7K e
FAHE S A DTmk. T IEA ML i 5 KRS b R FLAEC S AR DG B L3R 4, 1388 pLp’-DDD %
5 7KAEH p,p’-DDD I B IE ARG, HHOC R ECH 0.883.1 p,p'-DDE L0, p’-DDT B-HCH ,y-HCH 3 51
LA EFHE RS OKRE T R BN IE A0 G, A OC R 5451 0.479,0.793,0.511,0.639,0.520,0.555.
a-HCH \8-HCH £ 4 SR TE 5 57K R b S BLIE AR OC (AR SCHEAR 55 , AH2C R 505391 0.103 ,0.141
0.244 0.196. M XA R , 3 A LS BB ) 2 KRS h A HLS ) & & p, p’-DDD .p, p’-DDE |
0,p’-DDT B-HCH ,y-HCH FF AL & & HEK R H (1) i 5 78 8 v (%) f i ELA B R P B A O,
FEOH XK RGP IX 7 A HLEAR 25 TTRRAR SR KRS P 7 R HLSEAR 25 =2k | 3, I HKRE XS
e ML R R SR AE AR KRS b B AN R B A A LS. o-HCH (8-HCH L 58 7S SR TE K
5 PR SR 55, FEACAAE O, ] 3K AR vh X 4 B HLAEUR 25 1 sTEk AR 55 , K RS Hhix 4 FhA AL
S B AR
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Table 4 Correlation analysis of OCPs content in rice and OCPs in soil

; HELER

23l "-DDE p,p’-DDD p,p’-DDT o-HCH B-HCH vy-HCH &-HCH L Heptachlor NAK At

Classification PP pop PP 4 Heptachlor P . HCB Chlordane
epoxide

HRAR 0.479 0.883" 0.793  0.103  0.511 0.639  0.141 0.244 0.520 0.196 0.555

Correlation coefficient
. o# £ 0.05 KFBEMI, = = £ 0.01 /K& 3 H . Notes:  # Correlation is significant at the 0.05 level, # * Correlation is

significant at the 0.01 level.

3 %5 ( Conclusion)

(1) BB BH 5 XA 32 F K A8 h A HLSE DDTs A1 HCHs (946 R FI 48 & i T HAb R A ML A&
i, DDTs Fl HCHs J2& 247 HL55% B 15 G W oK R AT ML SO0 A AR i) £t e XU Je I 6] o s S5 By 47 22
SRR B K T 32 (8, AR R AT AL SR 24 % A A XU b T (/K KRB I £ F A 122 4K F-

(2) PR BHI A LS5 B8 ) 32 e U2 D7 o 5k BA RHE R K (4 5 |, A0k 1 & ey ofe 18 iy 35 e
TR Tl ik M IX A AL T3 Yl ™ B, Tl A 77wl A8 WILTS S 4 HE B8 224 b ) + B 2R
Bl N

(3) PRI X -3 AL SFe 5 3 202 Tk A 77 SR 8 i A LTS G IR A 38 2 XK R 5
T HUEAR 2 AR SR AT 2 B, 3 ML K RS A ML S ESTERAR K, p ,p’-DDD p,p’-DDE |
0,p'-DDT B-HCH y-HCH # A LA, AT FERET L1
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