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Soil-crop Distribution and Health, RlSk Assessment of Orgapochlorme Pestlcides on

Typical Agrlcultural Land in Southern Leizhou Penmsula ¥ a2 b

LIANG Xido-hui' 2 ¢XIE Qi-lai' ", ZHENG Qlanl F YA Be.l*chen 2 YE Jin-ming' 2 TANG 'Chengjm -
(1. Callege of Natural Resources and Environment , South Ghina Agrlcultural Urm versity , Guangzhou 510642, Chlna 2. Guangdong Provincial Key Laborators of Agncu tural-&
Rural Pollution Abatemem and Environmental Safety, Guangzhou 510642, Chma) .||"l 1 ) ‘
Abstract; The residual coment of organochlorine pest1c1deSJ (OCPS) in Séll and crops of typical agricultural land mn the southern Leizhou peninsula were determined usmg gas
chromz};pgrap hysmass %pectmmem (GC-MS). Additionally, the biofoncefiration faetors of organochlorine peqtl(‘lde% in eight crops were investigated, and the human health
riskvay evaluated, The results indicated that 10 types of OCPs wererdetecled To vgwy‘ing degrees; HCHs and heptachlor were the main OCPs in the study area, with the
residual contents'of 23. 83-111. 51 ng+g ™" and 11.01-25. 97 ng-g ™" ingoil find 7. 54-61.28 ng-g™" and 3.96-30.97 ng+g ™" in crops, respectively. A small number of
soil and cropsamples were found to exceed the standard. The ratio of a-HCH/y-HCH was less than 1 in 87. 50% of the soil samples, and B-HCH/a-HCH was larger than 1.
This indieates that the HCHs were probably derived from the recent use of lindane and historical residual pollution, whereas the heptachlor was mainly derived from
underground insect pests and the application of termite control agents. The enrichment ability of OCPs was significantly different among different crops. The bioaccumulation
capacily of vegelables was higher than that of fruit. Furthermore, bulb vegetables (leeks) were significantly stronger than other vegetables. A human health risk assessment of
OCPs showed that OCP-combined pollution would not cause significant health risks to the population in the study area. However, the maximum value of HI in some crop
samples was greater than 1, indicating that there were still potential risks, which should not be ignored.

Key words: agricultural land; soils; crop; organochlorine pesticide( OCPs) ; bioaccumulation; human health risk
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Table 1 Maximum residue limits and acceptable daily intake of OCPs in agricultural products/mg-kg ™"
AHLEAZ 24 EINGS R Pl B ElE2 A i ESPN
HCHs MRL 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
» ADI 0. 005 0. 005 0. 005 0. 005 0. 005 0. 005 0. 005 0. 005
L MRL 0.02 0.02 0.02 0.01 0.02 0.01 0.01 0.02
ADI 0.000 1 0.000 1 0.000 1 0.000 1 0.000 1 0.000 1 0.000 1 0.000 1
A MRL 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.02
ADI 0.000 1 0.000 1 0.000 1 0.000 1 0.000 1 0.000 1 0.000 1 0.000 1
A MRL 0.05 0.05 0.05 0.05 0.05 0.02 0.02 0.02
J
ADI 0.000 1 0.000 1 0.000 1 0.000 1 0.000 1 0.000 1 0.000 1 0.000 1
| MRL 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.01
it
ADI 0. 0002 0. 0002 0.000 2 0. 0002 0. 0002 0.0002 0. 0002 0. 0002

1)HCHs = a-HCH +B-HCH +y-HCH +8-HCH; 2k G5 =
At

L7 SRR KU T
e fd R XU PR 771525 RBCA (risk-based

Sk IR BE + S

Sk ISR ; MRL 36/m B K AR B IR &, ADI Fon & H i K i

corrective action) £ &Y If M DAk it | iz H H 34 %
& ( chronic daily intake, CDI) | Z(J XU 18 %%
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(carcinogenic risk index, CR) F14E i Ji XU 45 %X W RE TR TR IS EULER 2.
(non-carcinogenic risk index, NR) , XJ fiff 5% [X. A\ # %% ®2 BYHREFNEUNEMTSH
% 3‘[: j:i;%% OCPs E]/J @ }% J—LIKJ J}_F ﬂ: ,f/\ H —le‘i/j % & Table 2 Parameters in average daily dose calculation
models of health risk ssmen
RIAETS YL HUEAL | B BRIV i 3 BT —
% #(0 ~
MNGRD r E!;—‘»ﬂ N JAE S .
AP A N 2 5 AT . R, mgd | 500 00
_ G x IR X EF x ED IR /m’ +d ! 10.1 15.7
CDI — inges x CF 4 inhale X .
et BW x AT 4) EF/d-a~! 250 250
C, xIR,.,.. X EF xED ED/a 10 30
CDLya = BW x AT x CF (5) BW/ kg 28.5 60.6
- — -6 -6
C, x IR,,,. x EF x ED CF/kg-me 10 10
CDLuwie = — 5w « AT x PEF (6)  PER/m’ kg 1.316 x 10° 1.316 x 10°
W x X AT(HEBUR) /d 10 950 10 950
IR jewa = SA X AF x ABS (7) AT(E) /d 25550 25550
=, Cijﬁlii%qj HAnfb2eW & i (mg-kg™' )5 SA/em? 2800 5700
2
CDImoesl N dermdl ;FD CDImhdle ﬁ%u y\j [:I ?7%/\ EI —le‘iéj% iggmg.cm g ? 0.07

el | ﬁﬂﬂiﬁi H -4 % 2 77 2 AP IR A H S

HIREEA B [ me- (ke-d) ' 15 TR, 515 B 22 0F
W% AR (m®ed ) IR, 2 HEA R

dﬂmal j‘j ﬁ Hji &t ﬁ? A A ﬁi
')51ED lZR iRy

(mg-d™"); 1
(mg+d™"); EF HREBEWHE (d-a”

LI (a) 3 BWARHIE K ARET- 6 & (kg) AT

HFRP T R () CF M He
(Kegemg ™) B 4+ HER AT el (ot A7 )
SA HTTH QMi%M§%Eﬁg(mﬂfWﬁ}
%XTEZE%H@%W?& (mg-cm” ) JABS?'\]

e

0. 1

4E§yﬁ:ngﬁ¢g§ﬁ(m)ﬂ‘vﬂﬁﬁ?ﬂﬁﬁaéﬁt(cﬁﬁr
AR / =
: Yeovrm (7 :“';

: 5 DL CDI x SF
HH, SF ¢ slop factor) R B B R . ?
(reference do%e) jﬂjkﬁlﬁgf‘% I
ENCE Y T m%%ugﬁﬂ$l¥%gm
3.

(8)
(9)

..-'

¥ ” *3 Tﬂ%z@ﬁ?’*ﬁjﬁ%?‘ﬂ;&ﬂil?*%ﬂ”

Table 3 Reference doses and slope factors “of OCPs through ingestion, dermal contact, and inhalation

i KU AR T EFUESH N &

OCPs A B I i LN UN FHEA B JHRA fi LTSN

/mg-(kg-d) "' /mg-(kg-d) ! /pgrm /mg-(kg-d) "' /mg-(kg-d) ! /pgem ™
a-HCH 6.3 6.3 1.8x1073 8.0x103 8.0x1073 —
INER 1.6 1.6 4.6x107* 8.0x10* 8.0x10* —
B-HCH 1.8 1.8 5.3x107* 3.0x1074 3.0x107* —
v-HCH 1.1 1.1 3.1x10°* 3.0x107* 3.0x107* —
5-HCH — — — — — —
+H 4.5 4.5 1.3x1073 5.0x1074 5.0x107* —
B 17 17 4.9x10°? 3.0%x10 73 3.0%x10 73 —
Gl 16 16 4.6x107? 5.0x10 73 5.0x1073 —
SRR ICH — — — — — —

1) “— RR TS

2 HR5IR

2.1 A IS EY A DR 25 5% B 1 O
TF 5% DX A FH 1l 3 5 14 oA AL AR 2455 B3 1
BLILFE 4. 10 B OCPs Y34 AN [a] 72 B Ho A s, Horp
HCHs FI-E & 298 X AR B I5 0, & 5 +
B OCPs & 5% B i A9 47.29% ~ 83.58% il
10.08% ~ 37.03% , 5 fE 9 OCPs &5k B &t 1Y
25.04% ~77.74% F1 11.18% ~ 62. 91% . A It 4= 3¢

FEMFSE HCHs AL A AEA R - S mVEY th iy
UGB, I A FLAE 58 S5 VR T & R o vk B

[HNESES
2.2 3Eh HCHs F-E 5 A0 5% B s

AAIFGY 8 PR + 33 HCHs F1-L Sk 25 51
UL 1. HCHs FI-E &K 23520 100% , & i
Fil 53 %I 7F 23.83 ~ 111.51 ng-g~' #1 11.01 ~25.97
ng-g

AR+ 3% o (HCHs) & EIMKHEE R . B
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Table 4  Residues of organochlorine pesticides

in soil and crops on agricultural land

)ﬁﬁf’%‘%&/%

TH AHAKS S gy /g
STHCHs  18.30~138.60 71,78 47/29 ~83.58
£ 4.16~30.97 17. e 083703
s S 007031 0.16 /| 0.09 :0/?5
B B 4 Cl D -4.19 104‘ ¥/ )6«_ 38
5J<EE§.M / IND~7.43 2. 0f | D ¥ 86~
| B "'_ND~14.61 5.54 ./ [/ ND - 9/87
— KGR . ND~0.44 0. 19-" y 1\{0 ﬁ 85
(@ Yho %7 54.261.28 18850 25.04~77.74/
] téﬁ # 13.96~35.43 .69 11’1"8 @M
[ * ;«‘:’%A - ND~0.31 0.17 ND 0. 81
B L ND ~2.05 0.58 ND ~5.85
‘ %EE%IJ ND ~3.55 1.04  ND-~8.15
KR ND ~5.65 2.31 ND ~ 10. 05
KR ND — —

1) “ND” FRFKH ; 2) “— FRILITHEME

(111.51 ng-g™', ¥ {H, F ) > 8L & (103.77
ng-g™') > T K (95.54 ng-g™') > FM (62.62
ng-g™') > ¥ JK (59.49 ng-g™') > P # (55.33
ng- gfl) > i F (49.03 ng-g™') > dEE (23 83
ng-g ). AL, ORI E KRR 4P HCHs &%
A 5 T LA A - 3 ) 3 'ﬁﬁlﬂ*ﬁfﬁ%ﬁﬂ?
FE DO EB IR A H AL OCH, H HCHs & & bR ifE
TRZEREK, W X AR R 2 B A, R 2R
FEAEZE K A B o R T P . AR B (- S BT
R S e XU ?*ﬁr&(ﬁtﬁ) ) (GB
15618-2018) 1 43 HCHs 75 4L XU 5 1% 18 (100
ng-g '), FHAEMEL S FPHE 1+ HCHs m?@l%ﬁ{ﬁ
FRAE , Ab TR V5 ko SRR K | e rs 2 4
oA IR AT e A AE XU

ARl FfAE 3% o (B0 B BT oK

E#iEt HEH HCHs flt KX B1ER
Residues of HCHs and heptachlor in different planting soils

(25.97 ngg” ') > FL.5 (20.14 ng- g“‘) p 55%1%1
(19.79 ng-g’ ) > fr#& (18.75 ngwg™ ) >%}I&
(18.02 ng-g- §->E$(1280 ng-g 7 )/:m‘?ﬁ%
(11.88 ng-g~ ) >§E%(11 01 ng- g_l) Jﬁlﬁh%
S <A b R B 1 9 i 2 R T AR
5 = A AP R GBI X 15 (40
TE 115 ~ 4737 ng-g ", Hos ) E’Jﬁ%ﬁ#ﬁm%@*‘
3816 18 ) B 2. 48 mgei R
Herh-L R A R KA MG 1 T R 5 4 26 1 B O

R A 06T AR T st

BRI, — M T L 70 sl ar i R ) SR FH AR it
%ﬁﬁ)\iﬁ%v\ﬁz*&ﬁiﬁ,}ﬂﬁ%ﬁm Y2 D) TE
TR R B S A . 455 S bR O 22
BN, W AR 2 18 12 X it FH EL AT 3k
2.3 3 HCHs [WALSAFIE SR TR b

WF5% X 4480 HCHs 4 4 Fh S AR 441k
100% . QA 2 fFi7s , AS[A] -3 v 4 P S A0 44 o i 4y
BOHERE 2 K . B-HCH (44. 17% ~ 89. 63% ) > 8-HCH
(2.94% ~23.59% ) >y-HCH(2.44% ~21.57% ) >

sa-HCH of-HCH = 3p-HCH w=d-HCH

100
80 I I
ﬂ 60
&
% 40

20

OJ_-_-_-_-_-

F Fok Y MW Wi WE FHE WK
Flki -4

2 AEFE T HCHs BIAHERK
Fig. 2 Composition of HCHs in different planting soils
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o-HCH(1.85% ~ 14.67% ). 1T HCHs 4 Fh 54414
AR T 25 52, 4 SR MR ) A7 A AH B G AR sh s
S, B-HCH HLA MR ) S B 3R B, K 1 45
2 FLFE J AT, A Eb At 532 A8 A 78 I35 m B M 9
fiff, T3 LA AR 23 1] B-HCH 3 i AH X A2
SELEHEAL, L4 43 o oA T4 X 10
y-HCH Hl o-HCH = R R B IS EECR, kK
1+ HErh 2% 45 7] B-HCH %54k, {0 by 5 2 B A
RIYARFE, y-HCH WA 7] a-HCH FALRY T REME: , ik
WL A0 % A «-HCH/y-HCH 1Y F B K 20 #F
HCHs AR ")

A RAE 38 HCHs SR 22 A K,
R X it A HCHs F8) 2R P AR — 20 iF 5T IX
a-HCH/y-HCH Y LLAEJE 4 0. 40 ~ 1. 26, V-3 {H
0.71,3% 5 Huang %" A7 A 320 19 0F 78 45 5 2
H—E WA U, A BT 7 o-HCH/ y-
HCH /NT 1 AT REAFAEMSHI TG 48 s HI%fEAE3 ~

50

7 2 [a) A, AR PR T Tk by s VS g A B 5T
a-HCH/y-HCH /NF 1 5 BRE i B 87. 50% , %%
W] HCHs AR W] RER IR TARPHE . [R5 it
B-HCH/a-HCH KT 1, (L AT #EWT HCHs S i T4k
P FH R D7 S it FH % P T e

2.4 YEYRTE HERSH HCHs MBI A i il

WFFE X AR AT & ER 2 HCHs AL SR 45
SRULIE 3, HCHs F-L AR H 23R4 100% .

8 FYEYH w (HCHs) i BRHE S 8L
(47.82 ng-g™') > ¥ JK (21.20 ng-g™') > i F
(18.43 ng-g™') > £ K (15.27 ng-g™") > ¥
(14.22 ng-g™') > B (14.19 ng-g™') > P &
(10.85 ng-g™") > FHHE(8.84 ng-g™ ") IKIECE I
REEREME Bk R KERARE) (GB
2763-2021) fE ) AT €L 8 4 HCHs fie K 2 [ 4t
(50 ngeg™") AU 8 Fi P RE sl AT 5
R KRR B AL (69 28 e ) thEUKBERTEAL.

—

45 |

40

=
n

)
=

R R A kg

O a-HCH
8 f-HCH
B y-HCH
@ 4-HCH
8 t&

e P _— K

Al e SR

B3 AEE%H HCHs M-t &% BER
Fig. 3 Residues of HCHs and heptachlor in different crops

TEUIT o (L5 s BURHRF - B3R (16. 18
ng-g™') > B (15.64 ng-g™') > 77K (12.89
ng-g”') > E K (12.84 ng-g™') > HL & (7.39
ngeg™') > i F (7.32 ng-g™) > K H (5.64
ngrg') > FHE(6.00 ng-g ™). MRYEAN AR MEL A
FRRIR AR (20 ng-g™") , AUHL(21. 25 ng-g™") Al
dE32(28. 43 ng-g ") I RBR B B AR.

FHAH SCHIFZE AT 0, AN A X AEY) o (HCHS ) Al
w(-E5F) 22 SRR, Ak F ) X AR gk
OCPs FYFE 5T s, BRI T @ (HCHSs ) ¥
{HR24.1 ng'g_lﬂl 26.5 ng-g_l, w(’h%)ﬂj@ﬁ
ok 20.7 ng-gflﬂl 14.7 ng-gfl,'izlgfﬁ%lﬁ/ﬂﬁéf
FAL; (AR AFE MW FT 5 R HAB X AR £ oK
H @ (HCHs) fl o (-L5) BFEF 23532 181.52 ~

823.74 ng-g ' F125.10 ~ 118.22 ng-g~'. ML R
RRIX, AW X AR E AR OCPs 1975 G K- P55 AIK.
2.5 fEYRI AR HCHs F-E S0 & HA5

CAHMFR @ XM EDE ENT
( bioconcentration factor, BCF) 3/ i AE 4 % 2155 vp
SRR E R RE ). — ok UL, BCF R AR 5 1
TS Y e LU AEEA TR AE T2 T Mikes 450
FYi AP0 M IR PR A1 U5k 1k - R )
G R S i e & B 5 ( HAR &) AIfEY I
P (RIS S ) 35 el 5 Ny 2P LA Oy A i o
JEFRE(R) R PIHAZ A OCFR | TR Y B IR b AH G
ZHU (Pearson’s correlation coefficient, PCCs ) & PEAf
PR 8175 G0k P A DG AR B2

TEAWFFE R, BCF Sz 72 PR AST AR )



506 EZN b}

L 43 %

L
&

T3 OCPs B EE. SR H BCF A AH C R 5L
SHEY) A A 3 18] HCHs F1-b 58000 & 4 B8 1 B 1770

M, S5 UL 4. 8 FPYEYIXT HCHs (4= 91 45 6E
HEFE M. dE32(0.60) > BLE(0.46) > i 7(0.38) >
FER(0.35) > B (0.24) > 33 (0.20) > £k
(0.16) > & (0.08); XF-LAREY & ERE I HE
FoMAESE (1.51) > BiML(0.78) > K (0.71) > fifi
T(0.62) > EK(0.49) > P (0.44) > 0L &
(0.37) > FF# (0.32). Rl & W, AS [ 1 4 Xt
OCPs [ BERE 1 22 S UK, R 2 28 (B | BURUAN
T4 ) FE W B AR AR T Bess , KRR (A

1.8

16 O HCHs
— % H L
& 14
3_31_2
T 1.0
2 08
ﬁoa
ﬁ ol |

s

RN Nl N8l g

e W A EeR deRE w0 Y FBK

Aefi4h

B4 R HCHs L A EHE R ,

-r
| l‘lg 4 Blologlcal enrichment of HCHS aﬂd‘ﬁ/

heptachlor in different crops =

RS E}W’Fﬁ%ﬁﬁnqﬂﬁﬁﬁﬁ*ﬂﬁffﬂﬁi#ﬁa%I?

) B WEEERER R (AR W R TR k.

FHT, e TR0 OCPs 25 W) 5 4 fig ) B 58
e T e XL A AR R LTI i 1L
e AR DGR ST T 0 (36 5 ), BUARURE HCHS 144
BRI 5 TS T RS SR L, (H R kAN
S HCHs (94 9 3 4 8 79 AR T o 5 g 4517
IR LT g4 [ RF T2 SR A7 AR 1 2 SIS T e
AR s XA OB VE 7 3 4 24 0 66 e VNG 7
A%,

FCRF A 72 445%3‘5%‘Lua/%%un+%
AR HLYE Y . T VEAR B0 B AR R
P15 Y W 14 3 - 7J<E’Jéj‘@ﬂ%§5l(l<w) ngOWaez
ARG o AR 2R B4R V5 e 0 R ) BB, HCHs
IR ! ﬂﬂﬁééﬁﬁm%ﬂﬁﬁm% e Ko AR |
PR M 5 S B O 8 A BUBL VR AR R 4
- HE T e, A VT £ AT s

*%%ﬁ@%%i%%ﬁﬁ*ﬁ@%ﬁhéﬁm
ﬂ% {ELAH LR 2 HC B 42 jﬁﬁﬁﬁﬁ%ﬁﬁtbﬁ
| FREREK, SR BT SRR 3 ] £
/\%ﬂmﬁ R R A LIS TR R SR
jZﬂJrZ%%ﬁE’Jifi%%ﬁ@ﬁ@@WE%?H U, S
ﬂe%ﬁmw?jmz% B

y Table 5 Bl()f(JUlmllldtlUIl of organochlorine pesticides in domestlc research
MM E L AN . e — i
Y N Tk (AR 253 - HPFPRL) 0.6~0.7 0.6
TR M 2017 /NECHREBAURPEL) 0.7~0.8 0.3-0.5 [17]
' INFE (ZERRFINE ) 0.4~0.5
Tt (HE) 0.29 0.27
Tl ¥ (HEER) 0.96 1.12
LR 2 2011 E9ING D) 0.37 0.23 [29]
F JIN (AR ) 0.19 0.20
BRAL (R ) 0.41 0.10
Z 5 YR AR 2009 ? '\()@%ﬁ) 0.55(B-HCH) o [27]
2 (2R 0.16(B-HCH) —
N (AT RS ) 1.0~1.1 0.7~0.8
A3 (AT HES) L1~1.2 0.4~0.5
B AT R 2 2005 i (CRTEHE AT 0.7~0.8 0.7~0.8 [26]
EEIQURCYi TS 0.7~0.8 0.4~0.5
PYLTA (AT A ) 0.9~1.0 0.4~0.5

1 35 43 BT AR OC R B0 (PCCs) W] ) W 7 B 44 Ty
OCPs & fli 5 H + ok B 2 19 AH %, KF 0.75
KM RE, HT0.5~0.75 B, PEMEE; A+
F0.3 ~0.5 B AREEARSG; /NTF 0.3, JITCAH G

HCHs ) 4 Ff 5 # {& h, B-HCH 7£ ¥ JK
(0.75) . #iF(0.76) | BRHL(0.87) . dES (0. 82) Fil
FAK(0.78) By AT & 4 5 A 5 i 4 0 2 A
XK THHLEL(0.71) . FAE(0.64) FITEH (0. 64) B
FEMSE. 6-HCH HFEAL, a-HCH Fl y-HCH £

A OCEANAEOC. 4 Fh A IR EY 5 LIRS
AR Sk 22 S o, e =8 2 5 Ak 2R R e A 6.

HCHs #1-E & 19 A ¢ & 8003 S 1 0. 58 ~ 0. 66
F10.63 ~0.67 Z[u], 2457 48 X5 £ () K F, &
OCPs TEEP IR PN & B i 5 L A 15k B3 4 522 TE A G
UESE T AP HFFE 3 A 00 VR i
AE0% & 4 T s e B RN E R LI
s Gk B U VEY) 3 AR i — A B K
FSE PR SN LN R (R STPULi e Y- s
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Herhyg Ye gyt HL R A T bR A2 75 Y R
(Ko ) FEM LIS, 38 37 3] + 3 ih oA HLLL 53 (B LB AN
RS ) B R . A HILAR 52 A ) 6 TS Y W g
W, SRS Y W AEAE DR 8 AR A AL B A
e EVE.
2.6 VRN MAGRR XU T 25

XFF 8 FiEY, JLEE MR A GE IR B A OCPs
) R XU DL 3% 6. AR 156, AR ST KN ) OCPs
XFFILE SR THQ AMEAR/NT 1, T IZ X
NBEE ST XA 7= i AR 23 15 i OCPs 114 i
JRUBS:. SR b R SRR S b B THQ e KB KT

1 BN, 26 BZAE 9 X BF 5T DX N B A7 70 T T 1
JREAUS:

NS ILE WA EWHEGE &5 R
(HI) B{E s BUSHET R - B3 > Bl > £k > 3%
JR > ULE > > & > 8. A 0T BEY & T
L RIEAR () S, FZH TS H RN
WA K FILE. HI ¥E/NT 1 %W ocPs B &5
Y XA XN F AR 2 i Bl o A B XU A
HI e KAER A, 7R AESE BB & B L 5
N HI SR E KT 1 A5 N, 22 B R ™= okt
AR R A AE BN, 1T DA DG

*6 {1E¥H OCPs B AEEERK"

Table 6 Human health risk assessment of OCPs in crops

A 0CPs EING] YN T BB El2d IR i EPS

HCHs  THQx10' 0.34 ~0.54 0.10~0.27 0.11 ~0.20 0.08 ~0.20 0.12~0.13 0.07 ~0.09 0.07 ~0.11 0.12.~0.15

L THQx107' 2.74~3.90 4.05 ~6.52 2.39 ~3.95 4.52~9.332.89 ~12.49 2.58 ~2.73 1.74 ~3,73. 421 ~7J41

L WA THQ x107" 0.03 ~0.34 0.03 ~0.57 0.03 ~0.58 0.18 ~0.90 0.03 ~0.52/0:03 ~1.03 0.03 ~0.30..003 +0. 19

FKEH THQ x107" 0.22~0.50 0.04 ~0.57 0.26 ~0.59 0.04 ~0.91 0.29 ~0.56 0.20 ~0.78 0.44 ~0:98' 0,04 ~0:22

SAKCH] THQ x 107! 0.38 ~0.63 0.59 ~0.8340.41 ~0.95 0.04 ~1.56 0,40'=0.62 0.29~1.02 0.60 ~0.80 /0.29.~0. 52

HI 0.49 ~0.78 0.63 ~0-73 0.36 ~0.63 0.35 ~1.24 (.41~1.4710.29 +0.49 0.32~0.52 0425 ~0,78

HCHs  THQ x10~' 0.36 ~0,55 0.10 0.27 0.11~0.21 0.08 ~0.20 0. 11 ~0.25]0.07 ~0.09 0.07 ~0.12 %0. 12 ~0. 15

E& THQx107' 2.78 ~3096 4.11 ~6,62 2,42 ~4.01 4.59 ~9.48/2.94 31268 2.62 ~2.77 1.77 ~3.78:4.27 ~7.53

A WIHLS THO x 107! 0.03 ~0.35 Q.03..~o."5§,-”"<).f(_)3~0.59 0.18 ~0.91 0.03 ~0,53'0.030.104 0.03 ~0.31 0.03~0./19

AL THQ x 107! 0.22 ~0.51 /0,04 05840727 ~0.61 0.04 ~0.9200,30 £0.57 0, 20.£0.79 0.45~0.82 0.04 - 022~

SR PHQ x 107! 0.39 ~0.63.0.59% 084 042 ~0.96 0.04 ~1.58 0.40 £0.63 0.29 £1.03 0.61 ~0.98 “0:29%0. 544

B [ 0.5620.94 0,77£0.89 0541 ~0.71 0.36 ~1.25 0,46 ~1.54 0933 ~0.58 0.38 ~0.59.50.25 %0.80

1) HCHs = a-HCH +B-HEH +y-HCH +5-HCH; Ezge‘tsffu = Eﬁkmﬁﬂﬁ% + SR ICHIEERR ; THQ #78 Hhrnfals 240 HI R B A5 R

!

2.7 KU 2

St Tyl £ e 7 B OCPs TR A

AT e K 3 R FR AR XY X R 5
JLFEER 5 4 F0R KU A 45 5 0032 7. A spa]
ABIIE OCPs ) 3 B8 18 R RS0 KU AR B gy
ANT 10 ZRIIBTIE AR T+ RS0 MR B, R
Lo X R 7 TR ) fE HE i U . OCPs I
BRI AR A0 KU AR FOM AN T 1, FWIFTIEX
0 P+ A EBOR RN SEATT L) 20

SRR A LA 25 S5 P R 858 i A5 7 A 2 Fif
ALY (I Z R R 2 W RS ) | H AL [ A
FAXE A BSR4 1 + 1 > 2 BIRCR,
PRI 1 22 Ao 15 G0 DX 3l P AR B P08 T
P H BRI TE Z S AR A B E L. 1L
S FE 2% 8 2 T TG Y LRI IR e A AN [7]
DCBNHEA T | 15 377 LR B 45 R 0 A e S5

IR PRI, DX AR S A XU PP 7 AT
dE— R

®7 KAMLER OCPs BAKERNE

Table 7 Human health risk assessment of OCPs in agricultural soils

-

H 0CPs BA

a-HCH 0.53 ~3.67 1.69 0.41 ~2.83 1.30

B-HCH 1.67 ~25. 14 12. 46 1.29 ~19. 31 9.54

v-HCH 0.16 ~0.75 0. 40 0.12 ~0.58 0.30

HUE K x 10 8 TN 0.01 ~0.04 0.02 0.01 ~0. 03 0.02
L& 1.64 ~12.27 6.83 1.27 ~9. 44 5.27

SLECH 0.61 ~6.26 1.56 0.47 ~4. 83 1.20

. Qai| 0. 10 ~24. 51 2.83 0.10 ~18.92 2.18

o-HCH 2.45 ~17.04 7.83 1.89 ~13. 15 6.04

B-HCH 7.18 ~68.2 23.5 5.63 ~53.5 21.2

v-HCH 1.12~5.29 2.78 0.26 ~1.22 0. 64

AL 30 KU x 10 73 NEK 0.02 ~0. 07 0.04 0.01 ~0. 06 0.03
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