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Abstract

In 1983, the production and use of organochlorine was banned in China. After years of cultivation,
the residual components of organochlorine pesticides were still detected in the soil. In order to
analyze the residue and risk of organochlorine pesticides in pineapple fields in Xuwen County,
Zhanjiang, we collected 26 surface soil samples from Qujie, Qianshan and Jinhe towns in Xuwen
County, Zhanjiang, and detected the organochlorine pesticides in the soil by gas chromatography,
so as to analyze the content and main sources of organochlorine pesticides and evaluate the health
risk of pineapple fields. The results showed that the average detection rate of 20 organochlorine
pesticides was 73%, and the average values were all less than 1 pg-kg-1. Dieldrin, HCB and p,p-
DDE are the main pollutants, and the average residual content is 0.08 pg-kg-1, 0.07 pg-kg-! and
0.033 pg-kg1, respectively. p,p-DDD, o,p-DDT, gamma-chlordane and endosulfan II are all less
than 0.015 pg-kg-1. The other 12 organochlorine pesticides have not been detected. Source analy-
sis indicates that DDTs in the study area mainly come from historical pollution, and HCHs mainly
come from dry and wet deposition in the atmosphere. Health risk assessment shows that OCPs in
the study area have a low risk to human health. This study reveals the present situation of soil or-
ganochlorine pollution in pineapple fields in Xuwen County, and provides basis and support for its
prevention and control.
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1. 53|

R LA 25 (OCPs) ik 1 1 - BB A i 2 —, OCPs n] LU & . §HUA R % 2 KA
KA R K, I BT DU i AR s SRR B e N AAfg BE 7 AR B[] - 75 7S 75 (HCHS) Fi# % 1 (DDT's)
SEAPEA G E A, o E BiHd ] HCHs A1 DDTs st miik 5 x 10° t [2]. BARFREAE 1983 4F p 2k
A NERY), (HETANEREGHA BRI SRR E AT, AR R, AHFES
TETEZA, BSEPNAMNFZ X RIS OCPs B EAYI[3]. MIE P AMIFFURE, A
A HVEAR 2] BAH A T G TR, ZRIREIR S5 0] T M 2 15 i 50 S R ) L 338 AR 6 L SR 247 R R AIE
g e RS AT R T, AT S 98 2 bt L3 LUK 2k B & K, OCPs J@ i 11, FEJR AT 3 i 2 5%
@42 5| A B0 5 AR S0 XU 8 B4/ T N B B 4] H A0 A LSRR 2455k B SOR ISR BL RO BIE 72
FEEREAE . R RIS . Yun et al 6 E A B (RS RS L SR S ) - 4 b ot 2 AR
10 Ff HLEAR 25 (3G TR AARTE DI 1Y) 26 FR) IR R K A A REAEEAT T 090, R0 Il R HLER 251
o AL R, HCHs AR ks th 28 2 VAR - 177 St 5% BE[5]: Fosu-Mensah et al. xf inghnl ] 7 58 (1)
APVER AR EEIAT VAL, RIUE T XAEE AW SR 2558 B, FEHEDIR B SR TRk RARVE AT LR 25807
SA$H[6]: Momohshaibu et al. %t J& H FINE LAk R g e A& FH L3R 00 A HLEUR 25 5% B AT VP4, RILE
MUEAR 25 5% BR3P vl RE S SRR T 1 s 5k B8 5 AR VR FH (0 4518, WORHATT 9 DX 338 P P R 249 5 B 3k 475 L
[7]. EAN%EEHIRREG A LR 2575 T 545 XRS5 s B L, R IR K 22 Hioth o 15 47
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£ HCHs 1 DDTs 15k 8, 15 4FR B ANSR LR ™ HE (8] Myl SCAEF 7T A48 BB X Skl - 3B (1 A ML
RGO B I ARHE, 25 R B 17 Fiog HLEUR 25 AT H 260 99.8%, 1338 HCHSs & & )& T 457K,
DDTs & &J& THAKAKE9]: R MUSERT T MABX e, Rl A PSR 25 BRI TR 7L, A
Nz XA B X (58 20 cm~40 cm #1fi + 3% OCPs #kr, *f HIEIFEA —F G HE[10]. AW FTEE X
AT 25 b L B ML SUR 25 5% B8 SRR DUZEAT 20 AT, FF R FH A i IR v g L 3 AL AR 245 11 XU AR
BEATVEAY, DA R ] 5 3 3 AR 7 5 R AR A AR 7 il 22 A AR SR AR I BE B B4R

2. FRXHESR

H AT %5 0 ACRAE Y L 3 A LR G I e E b, T 498 0 B 10 o I T 52 Wi 38 7K R ) o i
TSI A E . WD X R R K A PR e i, LA 9 & 1 42 T, H Ao (el o 6 -
R EEERTERN =0 CHEERNET R BT T T R A B PG R, S o K e e R i (A
K 1(a)fliw), HIBEA By 21°14'~21°44'N, 109°55'~110°44'E, S THARZI A 12,471 km?, & B AL T
FE, BT R WA R, AR, 2kl GHh, B IR 25 B AR . AR e 3
Tl X I E 4 ) L AR, SRR TR S 233 km?, AEEFERZ) 70 J3 t, ER SRR Y 15 12 T[11].

(b)

/ © EATHE
®

© BALTHCL
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Figure 1. Leizhou Peninsula and distribution of pineapple soil sampling sites in Xuwen County ((a) Geographical location of
Xuwen County; (b) sampling point distribution)
E 1 ENFHREEEESHTIRRESDIM () HFEEMBMERE, (b) ARRTHE)

3. #MRESAR 5%
3.1 HRmRERLE

2021 4 5 F~7 H, @ik i L g 2 Bk AT Y AN A, b IROR ) S A A R Y it S
ANEURI AT LA = AN BT RE oA, JORAE 26 AN IEFES, B AU A & 1(b)Fom . BARIRIE 7722
A GPS BEAT i o, 754 M X AR BEAL AR i 32K 4R 5 A s L RORE B A AF D8 — R O i
REEMS KRR MY, ] PVC BT RAE, REREN 20 cm, RE LHRANEHIIFEELR=. +
BRRE i 2808 VR AL B 5 384T PR IE VAR AL 22 e AR 7 it Jo e 22 AT 0 I (AR ML AR A 4 0 o) o ot B
LI L) 5E 3 rh KR KA MR A & 2.
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3.2. REmAR

TR AR BUR AU B E, EEOPIRAN : AREA 4220 10 g KIRESL, — M T-DIE TS &
IR ST S B AR S R E R (HI613-2011- 354 BRI K 43 (I 8 EE BV ) AT . Bk
KRS A M 7T (105 £5)C M 1 h, Mk, dfilfi FIFE T TR h =% 50 45 min, JI5E 7 o
AR AFEARATRE 10 g~15 g B S £ OARE AR AR T, & EARENEBE. R
BURASR T, BARAKEE— I RONA T, 7E(105 + 5)'C ML TRIEE, RN MTAEE. & LA
#i, BT TERE TR EN 45 min,  HUHE SR E A o5 A AT IR A R, KA 0.01 g,

Ty By INE BRI, WA B IR B K o 3R il i 2R IR SR OISR SR U, KR I
BORATIHAR S Wiy FACIRAEE R, F5r. 20 EBUEE KA ERAREME A, HIE Chemiee,
B bR e R 51, FR IR L B ik FEAR VO bR e R S OREAT HERE . K, 2% FARPI R DR B I 8] L Ve vy
BRUETHAR . LARRAE R FIE R B AR BE AR, DAL 7 PR e vy i e T A D AN AR AR ST Al 2
1 A% 5 B A B 2 T ST () AR (385 20 M7 2 A HEAT BURE R0 8 TR A 2 Hh 26 A 3R b 20 A AL
R & B

3.3. BuESHT

TIERE AT RS TR S, TR IR NS ZS OCPs BR IR [FIAR A 56 [ 1 £ R
JRUBSE PPAR SR, o B7F 76 DX TR 2 A (R E U EAT PP [4] [12] 0 NSRS e o (i 4% 2 22 it
I 95 50 N R Pk i NN, A [ 3 B A ) A R IR T 5 75 2 4 R [4]:
(1) LN EAH% )L 200 mg-d ' A 100 mg-d ' iH5, N4 DR H P39 2 5 751 B CDlingest
[mg/(kg-d)], mI4& FRit5:
CSxIR, ., XEFXEDxCF

_ — ingest 1
ngest BW x AT @

R, CS RIS YR, my-kg s IRinges AL AN, mg-d?; EF RmBEHE, dals
ED RN EEM I, a; CF RREHRE, kgmg™s BW Fon-FIARE, kg AT Fomigfd) 5 5 5
A, do

(2) Bk e ik LT B AT 4% )L AL 2800 o HEA 5700 em® THEE, DR AR ) H T £ B R
CDlgerma [mg/(kg-d)], e R

CDlI

CSxIR 4 X EFXED x CF
CDIdermaI = ¢ B\;VXAT (2)
IR 4o = SA X AF x ABS ®3)

R, CS Fr MG RIIKIE, MmOk ™s Rama 2 BB A SRR, mged s SA Fos T fih:
M LSRR AR, omPd e AF R L RO R, mg-om s ABS R BRI R AL EF
RRBBNE, da's ED RARBMN, a; CF FREHMAM, kgmg ™ BW R PR E, kg: AT
FRE R TR, d,

(3) IR N AT LE 100 mid L g 15,7 md iR, BRI B T2 B CD i
[mg/(kg-d)], A4 T Rit5:

CSxIR..  xEFxED
CDI — inhale 4
inhale BW x AT x PEF @)

A1, CS Fon LIEATGYINIREE, mg-kg ™ IRinnate ZARITFRIBENE, m>d™; EF RoRBEMZE, dats
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ED £/nF ], a; BW R FIRE, kg AT Ronis W R, d; PEF Fon BIERARY
BT, mikgt.

(4) Bow R VEY, B0 TR A0S T A R R BRI H P 2 Fe R & CDI LA 11, WPIROR 7 ik
Befih S5 (M SO A RN T SF 2 A, o ROZEUE KRS TEEL M R < 10° 1, RSN 4 R > 1076,
INAEAE R [12]

R=>CDIxSF (5)

(5) AEBUE AR, JEBUR RS TEEE T A F 5 8 H P4 2 5578 CDI BRUAL . FEAI
B PR Ak 45 1) fe B R B RED M, Horh HQ s2 dEBUR KR FE 2, 24 HQ < LI, ARG/ 5 HQ > 1
I, ANAAAE R [12] o

Ho-Y =2 ©)

4, ERESH
4.1, HREEEH RSN ERGEEEHE

el 9% 2 -1 R 20 A HLAUR 2R BOIRIL AN 36 1 B, BEAR T 20 PR HLEUR 2546 R A 73%,
B EAE ND~0.94 pg-kg ™ 2 8], T N 0.216 pg-kg ™. Horft HCHs #; 4 8%, & &7 FEl iy ND~0.086
ngkg ', HAEPAREMIH 0666, JLARFESBIARMH HCHs; DDTs KA 31%, SERIEHEN
ND-0.778 pg-kg*, Herr p,p-ig i 7 (RS HI 2 B e, N 27%, p,p-T i o, p-i i B A 0, p-Ti T TG 8 A A
M o BN AR 5 R BRI AR 2448 F 1 O e M A 2R o A = i B 5[ 13], 7EAR IR 2 b DDTs
(kA p, -G o, p-T iR i (1738 S R E4y Tl 102%. 76%, AR S RECECK, 1 B it A Y T 4
43, HCHs HISFRAME K 2. b DDTs 1, {H HCHs 2553 2% KT DDTs, 8 HCHs FI5k 25/,
it FH Y R 0 B

Table 1. Concentrations and compositions of 20 kinds of OCPs in soil of Xuwen pineapple field

= 1 REREEEIR 20 MENKKRAS SFHE

A B MNZ A i = ¥
K545 i ey e I
0-666 ND~0.086 0.005 72 8
$-666 / / / /
7-666 / / / /
5-666 / / / /
HCHs ND~0.086 0.005 72 8
P, -1 i 7 ND~0.460 0.033 54 27
P, P~ i ND~0.162 0.006 102 4
0, -7k 4 ¥5f ND~0.156 0.008 76 8
P, -k 4 o6 / / / /
0, p- i ¥ {7 / / / /
0, p- ik i 7% / / / /
DDTs ND~0.778 0.047 62 31
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Continued
AY S ND-~0.240 0.070 17 73
y-R St ND~0.073 0.010 45 15
IR EH ND~0.895 0.080 56 12
[iRadll ND~0.092 0.004 87 4
KR / / / /
HEALE / / / /
a- St / / / /
Bt |l / / / /
AR IR / / / /
I / / / /
OCPs ND~0.940 0.216 26 73

7. ND R R s HCHs 24 a-666 + -666 + 7-666 + 0-666; DDTs Jy p,p- i F + p,p-THiH + o,p-T I + p,p-
B+ o,p-T R + o,p-Ti G OCPs JNFTA I B KA LR K &8 Fl.

4.2. REFEZ B HRANERANERFHER RIESH

4.2.1. DDTs BY4E RR4FAE B SRR 3 4

HRA% p,p-DDT HIRFIRMER , ‘E1EH AIBE T 2504 p,p-DDE, 1M 7E B PR 5% Hh U 2= 43 fi# 4 p,p-DDD
[14]. FETF p,p-DDT By _LiR4ssE, W F p,p-DDE/p,p-DDT KK 3k 58 #h 3% F i) p,p-DDE KJf, 1%
AR, WA B DDTs BN, 2 W9 3 5235 % [15] . M4 S2 06 Bt 1T 45, 26 MEEF 14497 p,p-DDT
R, WA FEb R IE R DDTs SN, FEHh R a% A 1 DDTs FZ N sei5 Y. Mskit, DDTs [fi¢
VU P E AR R A, KW DDTs 763 B R AE - AR X HCHS {3 % m, HoRIF I ZA 7 si5 4.

4.2.2. HCHs RY4H RE4FE B SR IR 2 4

A% 1) 9% 55t g e BT A (Y HCHSs DU e A fk b A I -666, HAWHILEREH BLDH-01 1
HXNCSSD-01 £ 5 1, &89 0.046pg kg ™ M1 0.086pg kg *o H1 T HCHs & & 75 RE b v 49 A5 A FL 3t 1,
H ] A HERRAE A AR 7 S35 G AN Tl ys e al e k. 10 B HCHS (RRE H 25 B2 [ R 23X R M 2
Ao e 98 B R T AP A, [T AT SR [16] . A i S SRR SR AR A, IRCRITAG T 1926 4,
ARG R M SR AR R R 255 — BRI i, 24 O K0T B 4 1 25 R D] s [11] . 95 3 (iR
R E SEFR, BE — E IR B ThRE[17], BB P g T 42 0 o 1l 1) S W o8 P 3% e 791
B ) DA i 2 93 50 b e (1 5 SRR 5, B0fR % R RN o BRI i o TR BE E g e, DRt DA B I A A
Hh - WU 26 B2 T NS 31 R 1R

MFHER TSI BARG, el FEH) 2, HFERh p-666 [18] [19], fEL-3E, y-666
IR a-666 B, HIEHRFE KM T p-666 <FARN a-666. T 1k, HCHs (1) PYFf 5 4 1 EL AR
AIEAFIBT HCHs RIRIHHE . 2 a-666/p-666 HILLIE AL T 4~7 Z 18], TIUEHA iZ i) HCHs 3= BT 77 5
H9, BZWENT 3, WIRZH XTI HAR PR [19]. AR, tATARYE B-666/(a-666 + y-666) FI1H
SR A b 38R B AEAE HCHS IR S2y5 3%, 5 %45 KT 0.5, Ui B b i) HCHs ¥5 % R B2 I a5 4%,
2 Mt BR 5 e A B AR 2548 F BSOS BT . EERES A, BT HCHs PORP St HAF
0-666 — R AG Y, HARWRPASH, WL a-666/y-666 (11U E L 92bri X, [-666/(a-666 + y-666)[1 Lk
EoNE, RIS Bris SN, BATEIEDT 5 G, BREFEHL 1) HCHSs 75 44 m] REJR T K
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51. HEEEHTRENERBSEEAIME XL ST

Rl A AMAN [ L XA 3t A LSRR 2458 e n e 2 o, WEFEIX 3 rh HCHs & 5 at. & )M,
PRI L A8 AR A RO X R AL T[] Ko, R R T oREALX #FtIX 4t DDTs
SRS, P LR IR TR A, RTER JER R ML SEEEE. EE
S AOIX 35

AR XA HUEAR G IR R B AT 2 25, NS AR R, k. B3
PARHHE SR SRR SR G IA % AR, Abat. M E St R RACH R Tt X, RkA
ek WA A TR A 2t S ID A BRI [21], JF A, BUAFLRE YT, XL
PR 3R FT RE 2 A LSRR 24575 YA B2 LU AR RIS A SR B o T T AR b TE A T DR AR S A L SRR Y 5%
SEBTB[29], BEPIRRI T AR 2G4 S i g, DRI R e T G AR A XA PSS R R
TR 5[ e P A A LSOk B B K T AR IR g o s, o R DR Dy R VA S [ g o At o Ak A b s AR A
AR TS, (EPIRIE SRR 2, ATBHE AR, 2 LA ML B & B i Rr i [22] [26]. At H
+3Erh DDTs M1 HCHs (5% B & 2w TAR I s, IX AT REE X 9 i A B SR A6 P S A 25 Y 0
ZNFHUER A E B, A PSR B m[13].

Table 2. Comparison of organochlorine pesticide contents in different agricultural land at home and abroad

#= 2. ERSNMRIRABEN SSRGS EXL

kR HCHs/ng-g™ DDTs/ng-g™* SCHR AR
A I 9 25 ¢ ND~68 (5.00) ND~778 (47.00) NI
vl 2.7~130.6 (13.6) 6.3~1050.7 (64.1) [13]
Jentfoll 13 0.64~32.32 (1.47) 1.42~5910.80 (77.18) [20]
Ll 1% 2.5~11 (6.19) ND~5.7 (0.52) [21]
KRR X 14 1.3~1094.6 (45.8) 0.071~972.249 (56.01) [22]
TN - 5 0.19~42.3 (4.39) 3.58~831 (81.4) [23]
L X R 0.54~13.94 (4.01) ND~126.37 (11.16) [24]

Widb A 0.20~20.1 (1.73) 1.50~362.84 (44.68) [25]
5% [ F A A Ml - 3 0.01~1490 (211) [26]
B0 Je A 435 1.9~17 35.5~42.9 [27]
A ] v A - 3 7.52 72.01 [28]

TE: AT NEE T E .

5.2. REFRE M ANERGRE T

SWE (SRR R AR S Y KU I AR AEGRAT) ) (GB15618-2018), 44 [ 3% 4 # -+ 338 vf 14
HCHs. DDTs [{SEHIME 4 54 0.005 pug-kg . 0.047 pgkg ™, IMGT 4 A #3895 G )UK 7 %6 1 (100
ngkg V), VLB R AR, FALA TR EIHRBT R, 15U R,

XtATRE HE ) OCPs HEATAS [l 88 85 8 42 M 80 5 R E0E KIS PR, 3+ LA By (it 45 i 7e XL
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N 3 MR IE T OCPs HIFUE KK HE % CR MAEEUE KI5 5 NR, 1EM 45 W% 3, Hrd )L
U A AR B0 SRS T4 58 1.25 x 108 F1 3.47 x 107°, B0 AR BUE S XT84 5 A
9.67 x 107° 71 2.68 x 107°, AR 35 [F LR 4728 EPA [A1HHEF I AT 1 52 30w KUK K 1.0 x 10°°, AJLLFE
FH A [ 38 85 b, - 49895 e W B0 RS F A, AR B0 KBS IR T B AR URE 1, R IIESUE KR
N, BEFEIX A OCPs b A A B XU LA, 7 WL 388 OCPs St ilF 7t XN AS 2 idk il ) S22 J3E JXUG:

Table 3. Human health risks of OCPs in soil
% 3. TI3E+F OCPs B A (R RX

JLE A
OCPs Bom XU CR JEE0E XS NR Bow XU CR RS0 KB NR
IEON| S IEPN| SR IEPN| SFHIHE PN A
0-666 475x10° 281x10° 22x107 1.3x10° 366x10° 216x10'° 169x107 1x10°®

NEHK  337x10° 9.77x10° 615x10° 1.78x10° 26x10° 754x107° 474x10° 137x10°
KIGH]  1.26x107 1.13x10°% 367x10% 329x10° 97x10° 87x10° 283x10* 254x10°

KA 1.26x107 1.25x10° 3.68x10°% 347x10° 975x10° 967x10° 284x10* 268x10°

6. &t

AW T L W T A LR [ 9 2 b ST I ) 20 A HLEAR 254G 50 73%, HrhN S A DDTs
NEEGH . ARIGKIE I, DDTs T ZARUET P LB, HCHs 5 4L ml REU T U TR IR, R W]
BT P SRR, R R TR SRR O X A MRS AL TR, Ho HCHSs Al
DDTs B T~ [ 5 - A5 ARt o AT 7E X 3875 Y B0 S (B AN AR B0 IS (LR T 7T 4552 XU
RYIWETCIX N OCPs X A A FE XU LR, 1207 7T 45 R AT IOy AR R AR I 2 2 3t - 83835 e B va AR SR 4t
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