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for the population in Nanjing, 10 kinds of vegetables that are widely consumed by the local residents were com-
mercially collected in May 2015. Concentrations of DDTs and HCHs were determined using gas chromatography-
mass spectrometry (GC-MS). DDTs and HCHs were detectable in all kinds of vegetables, and the residual amounts
of Y DDTs and ¥ HCHs were 1.78-5.29 ng-g™ and 0.21-4.77 ng-g" respectively. The highest residual Y, ,,OCPs
was 10.07 ng-g™ in lotus root and the lowest was 2.32 ng-g"' in greens being. Source analysis suggested that recent
application of DDTs probably contributed to its residual, whereas HCHs were mainly derived from the historical
vestigital. Estimated daily intakes (EDI) of both DDTs and HCHs for children were higher than other age groups of
the same gender. With respect to gender, dietary exposure to males was higher than that to females in children and
adolescents, whereas lower in adults and old-ages. The daily intakes of y-HCH and DDTs for all groups were far be-
low the acceptable amounts suggested by the Food and Agriculture Organization of the United Nations/World Health

Organization, indicating a low risk level for local residents under the current amount of vegetables consumption.

Keywords: DDTs; HCHs; vegetables; residue levels; dietary exposure
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IR AN T AR AL e, AR
PR HLEAR 2, %1 B (DD Ts) Fl 75 75 7S (HCHs)
g A p= rp i 17, AT — Bk AR, R
MERE 43 ., Chourasiya 25 X EJ 7 B 2R X i 5%
A HLEA LG AT T 08T, il ) 2012 A REE M 5%
SERE TR A R, I 43 SR il AT LR
21 5% BA R L T B A LA A AR 2 B R
5% B 7KF-(MRLs), EPFFEE M 20 42 70 A1 80 4FARHF
GRES IR A HLE AR 25 i T3 Bh R 245 1 s k2
gk, BARE S8 T 30 248 HAEH K P 1hfE
FGHI A v Wk B AR 2B BR L TP LR AL KL
S R R AR A R R RS S S A 2,
DDTs Ziffii &2 40x 10 t, M HCHs 29 490x10*
t,20 2l 80 AFARHT, T E O A5 1k Az = A B
24P LT F AR 2005 AE X H E RS AT S
A2 5 B AT A 2 B, B 4K DDTs Al HCHs 7
JIT R B SR i v 1 B B X AR i T R e K R
PR {EAS H R AT N 100% , H ] LA HLGEAR 2
eGSR P I FR B B AR T 20, 1%, i FAVLA
G YR AR 25 77 A AR W PR B RRAE 1 HLiE
BoA 0 2o BB ERY, B, A HLE R
BAT R A AE SR R B A i G A s

X FARROL 2 88 AR &, DDTs A1 HCHs 1%
TR IR TR R R | R KAl R4 B 2R R 3 P,
Hrb B 2 52 /& DDTs Ml HCHs 1Y fix & % 5 ik
1,29 5 BRI 90% LA M B LA N RER R
o FERE R R R, AILERATES S KR,
BT B B g L RO ST s B/ o £ s s A 1
W EK, T AMTH &R B EZEEY, Kt

Bi A MLEAR 25 5% B AT e AR 2L

HRAE SCHR IR, A G me 5t T 8 5 Th oA HL AR 2
B BRIROC I 5 AR R 8 /0 | 0 20 s MU AE 2005
AEX A ML AE B T B SR T B AR W AR T
24T THFSE, % B0 DDTs 1 HCHs 7£ it 5% i S bE
i FRS AR V5 e T BE R VR TR A HLES Y
PR B IR AR 145 & R VAT IEAG . It
AR SCLAT BT R B H R % KR SR N o
X ALFEARSR (R 102 ) SR SR L AR
TRI(FAT VEH A T B S A, AT
Bk DDTs I HCHs 1 5% B4 R fiE ) sk B i, 5
PSR 5% B b o R AT G A, KT R T T g S
DDTs Fl HCHs 1975 447K, JF 58 pg 3 T AS [RAHEXT
T GRS/ 7S I B 2R B e b AT 400, LA R
A ST 0 S o A 4 B 4G L ek R RN B 2
WA, DT s s R A R B e

1 ##l57Fi% (Materials and methods)
1.1 FRALCREE

i 1k S M D R R A FE T R T R R
SRR Wy A O Y SE R b R PR BE AL 3 RE (8 07
5 7R E T R T AN & T R A T 2 R
e £ AT 3 28 10 Mhigise, B 1 MR T 5~
8 ML, BEANFESL S N TRER A MR, BT
BEHUCRAE TSR & A5, FEMREESER D
s SEEE  AE-15 C P RAE =S8 T
1.2 FESARIR S E

ZROHE T BORE S 20 mL 2 7E ook 26 B B8
HE HL(CEM MARS6 3 [H), £ U4 F . 1 200
w100 °C, F+ifk 10 min F#AZEE 10 min, HAEHL
WAE 1 800 r-min” 15 min 5508 F &.06 )a, b
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DL ESiES

TR 2 50 2, i 100 mL 4% 1 Na, SO,
VEWOM 30 mL IE bR (2 W), 2 KA & T
Jei P RE i S AL A8 AR Ak, v b e A9 A6 BO /LR vk
%) 1 mL, R FH AR v 78 SOHE £ 1% - 0T 3k 1 AY
(55H QP-2010) L iEA7i W& A9 Fh2E DDTs
% .0' p-DDT . p' p-DDT . o' p-DDE .p' p-DDE 0’ p-
DDD .p' p-DDD, HCHs 4§ : «-HCH , B-HCH , -
HCH H1 8-HCH,

SMEGE A HP-5 B H (30 mx0.25 mm
1.d.x0.25 pm film thickness, J&K Scientific, U.S.A.),
AN =L He , A e i 1.0 mL - min™ | 4
A 30 kPa, #fEFE & 1 pL, PEFETIREE 200 C, K
DES L BE 280 °C, SR AN A3 T atb e O =X, ifEFE 4 1
pL, HEFE 0.75 min J5 W . BRI THR B4R IR B2 50
C, 4% 1 min, A 20 °C -min” {33 E THE 2 160 C
FFLA 6 °C -min™ 3 EEAkLE T 2 300 °C, P44 5.5 min,
FE AR R BT V) R P B e, A b vk e 1T R i
% 4 B T2 (B, RE B 70 BV, B TR R
J&Z 200 C, Zr M (L A5 1S 2% ) HLUR 350 VG5
TG SIM 2, #2: R 280 °C , % 77 U BR 5[]
3 min,

1.3 il

A HLEA 245 55 RE W T 7% E Dr.Ehrenstorfer
ol JT R 35 ol (R o Al A R
], EAL B AR RE(80~200 H , it AN F] ) E D

HEP1(AAF 1100, Carbolite) 145 650 °C K548 10 h, 4k
JEAFAE B B T b, (I RTTE 130 CiG 1k 4
h, FTAT B AS 2888 7 I PEAR(KQ-500 B, 2 1l1)
TR 76400 C ML 6 h BT MBS AT 4 65 52
il 1) S B R 4R A7 R ) 1) 2 BRI ¥ Ak ok 7% 4%
DA AR B 7S /SN R EE AR R S0 28 (VR B,
B b TR o 7SS SR B At SR A
BEIE o X T8 S i, T 15 T2 R 7S 75 7S 19 7 12 Il i
FH 70.6% ~117% , F-YIME K 92% ; B R i (1)
JE WA S sk [N 3RS T 5 A o 00 B 1 T2 0.002 ~
0.04 ng-g" WP,

%1 DDTs #1 HCHs Ela Wik M H =
Table 1 Detection rate of DDTs and HCHs in

various kinds of vegetables in Nanjing

1LE%) Compounds 5 H1 2R Detection rate/%

o' p-DDE 10(9), 90%
p' p-DDE 10(8), 80%
o' p-DDD 10(8), 80%
DDTs
p' p-DDD 10(7), 70%
o' p-DDT 10(8), 80%
p' p-DDT 10(10), 100%
«-HCH 10(9), 90%
HCH 10(10), 100%
HCHs k- (10), 100%
+-HCH 10(8), 80%
8-HCH 10(8), 80%

®2 BMEMHEXMRS DDTs 71 HCHs % B & (ng-g'iEBH)
Table 2 Residue levels of DDTs and HCHs in various kinds of vegetables in Nanjing (ng+g™" wet weight)
[EEEN -3 R
wEY) Root vegetable Leaf vegetable Fruit vegetable
Compound +5= ITE=S) b HH FI2E ] Py i PR A
Potato Yam Lotus root ~ Vegetable Cabbage Tomato Smooth gourd Brinjaul Pepper Bean
o' p-DDE 0.14£0.03  0.10£0.07  0.14+0.02 0 0.12£0.02  0.10£0.07 0.15+0.01  0.17+0.01  0.16+0.02 0.11+0.10
p' p-DDE 0.11£0.03  0.10£0.04 0.08+0.07 0 0.09£0.06  0.11£0.03  0.08+0.05 0.09+0.08 0 0.10+0.06
o' p-DDD 0.28+0.05 0.33+0.17 0.47+0.07 0 022001 0.11£0.15 044+0.02 0.12+0.17 0 0.21+0.01
p' p-DDD 0.52+0.02 0.67+£0.74 0.85£048 0.54+0.73 1.32+0.02 0.56+0.73 0.95+041 0 0 0
o' p-DDT 0.46+0.56 0 2.13£0.34  0.04£0.01 126+0.63 0.88+0.08 0.93+127 125+0.57 0.87+1.08 0
p' p-DDT 1.12+£0.53  1.51+0.01 1.62+0.11 1.52+0.04 0.90+093 0.90+098 1.55£0.00 1.50+£0.01 0.75£0.00 1.54+0.01
>.DDTs 2.64+122 271103 529+1.09 2.11+0.78 391+1.67 2.65+2.05 4.09+1.76 3.12+0.84 1.78+1.09 1.96+0.17
oa-HCH 040+031 123+0.58 1.21+0.16 0 0.33+0.14 0.24+033 0.27+020 0.07+0.04 0.70£0.30 0.12+0.22
B-HCH 2.79+0.58 030+026 2.85+0.08 0.21+0.04 1.79+033 1.68+1.79 3.39+0.00 3.40+0.84 2.49+0.56 2.89+0.12
v-HCH 041+0.13 0 0.67+0.07 0 0.24+0.03 0.18+0.26 0.10+0.05 0.21+0.08 0.31+£0.28 0.18+0.26
8-HCH 0.12+0.19  0.01+£0.01  0.05+0.03 0 0.03+0.04 0 0.90+0.17 0.23+033 0.31+0.12 0.15+0.07
> HCHs 3.72£121 1.54+085 4.78+0.33 0.21+0.04 239+0.51 2.10£238 4.66+042 391+1.29 381+127 3.34+0.66
> 10OCPs 6.36+243 425+1.88 10.07+142 232+0.82 6.30+2.18 4.75+443 8.75+£2.18 7.03+x2.13 559+2.36 5.30+0.83
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D, B 5T TH 2% 32 h DDTs  HCHs 4% 82 1 2 K8 i
2014 AR B R 24 B R BR B B i

55 Py A At X5 S DDTs A1 HCHs 5%
A LR 3), B T gR sk o DDTs ~F-35% /i 15(3.02
ng- g )L = TP Hra Ik i (0.11 ng-g™) 28N
(030 ng-g™), M4 = T HB52.51 ng-g™), WAL FEF L
(334 ng-g") ENEMEH(4.53 ng-g") HiFH(7.74 ng
g MI7(12.8 ng-g") ILFH(3.54 ng-¢™")., H HCHs
FR-F- 245k B 4 (3.26 ng - g )i i TR S AL AR Ik
T17(0.07 ng-g™), WIHFE0.47 ng-g") JEF1LITE(0.64 ng
g JLFH(1.72 ng-g™) ALEL(0.17 ng-g™) AR TR
(853 ng-g™") . B¥5(3.78 ng-g™) LK T[] (20.0 ng
g, BN FE L (76.55 ng-g), HHZ HrvG At
7 ROAZEA DL AR 2T 1 T34 5% B A L, TR ET R

2 R 5132 (Results and discussion)
2.1 £ZEEEZE DDTs Al HCHs 5% 88 /K F

B 5T AR B 32 FE 5 DDTs il HCHs A9 AG Hy
RN 1 fis, MEATH,p' p-DDT Ml B-HCH
1354 100% ,DDTs K HAGEY 1, 0" p-DDE p' p-
DDE o' p-DDD .0' p-DDT #l p' p-DDD F4# i 243 5]
H90% 80% .80% .80% Fi1 70% ., HCHs K H:[F] 435
Pk | «-HCH ,y-HCH 1 8-HCH {46 Hi R 53 51 Ky
90% .80% Fl1 80% , p' p-DDT 7 &4 /= Pl B2 Kl
AR IR 2 K R R A A AN 5 WA 1) DDT
LA AR i = SRR R B POl A 7
WA NLER R Z —, B-HCH £ 1 %5 ] i &
H T B-HCH 2584 L Bchae , TEFMR [ R AAEAE

R BU TS AL & v DDTs A1 HCHs 14 5% B8 7K °F-

W2 s, 78 10 Frgi ke mh, X,,OCPs -1 %3 BEmiEES DDTs 71 HCHs % B8

Vi B e A R 10.06 ng- g7 s BRI R TR, S5HitRLE (ng-gSBE)

WelEHM 2.31 ng-g'., X DDTs Y584 B &y Table 3 Comparison of DDTs and HCHs concentrations

1.78~5.29 ng-g ' {2, Y HCHs f)%% B Bimyu il ol in vegetables among Nanjing and other

021~4.77 ng-g" {2 H , [P Y ,,OCPs B3k = regions (ng-g” wet weight)

(629 ng-g ' IR )5 2005 4F-H 21 MU s ak H1X. Region DDTs HCHs

B (57.7 ng- g TR E)MH L EA TR, K2 HFEL] Cambodial™® 1.85 047
TR e . — o 1L (85 ) Ulsan bay, South Koreal'”!  3.34 0.64

?%D , & lj)i)(ips :Fﬂj{ﬁg : %>ﬁ%ﬁﬁ >jj}fi>7ﬂf> R Vietnam['®! 7.74 8.53

ﬂﬁ>é{%>#ﬁ$ﬂ>%ﬁn>m%>%% ’ ﬁ%%ﬁ%qj 5% W7 AL U Northwest Russial' 0.11 0.07

TSR R e T A R 5, R TR ) 752 2 Delhi, Indial® 453 76.55

MRS LR Bk v, AT RE R AR R 1 i e 717 Taiwan ™" 231 378

TSN 2% WA 24 223 T K ol 5K B s peo

B iy N N T Zl aizhou .

j:%q:‘ ’ Z E inl:. /\ *E %K.C Ejﬁ % EF‘ '?F §5l B/J o ﬁz T}E GB iﬁjFH[ZHShenyangm] 3.54 1.72

2763—2014¢ B i T AR 25 i KR B BR &), B 50Tl 2 Beijing ™! 121 0.17

HCH %% B 8 KT 0.05 mg-kg H#hr, DDT 7E 552 B A Nanjing(AWF5E This study) 3.02 3.26

R R PR SR 2K 02 mg-kg ' Ah, HiAy  HE:ND EAREWNEL
%iﬂﬁfﬁi'# ﬁ%%jﬁﬂ: 0.05 mg - kg'l , El]ﬂ‘jﬂ:ﬁ$/i[ls] . Note: ND represents not detected.

100%
Ep pDDT
B0% |
Fdo” p-DDT
il Ep’ p-DDD
40% ] A o~ R o’ p-DDD
2 - NN 2 M b |[Eem
U% E 1 % 1 g 1 ﬁ 1 ﬁ 1 = 1 1 i L ﬁ 1 % U’p_DDE
o o o o o — - m v
2S5 .5 w® Hms ,FomiE§ E &S
'ﬁ’:ﬂl e rr;E o L I{L (=] H 4+ H;f_l e B I[uﬂ:l - E#-'
S oyt T3 s a8 5 =2 £ o
-] o =} bl =]
£ Twf s :
&

1 FERTARMEGEIK T DDTs L& 534

Fig. 1 Percentage distribution of DDTs compounds in different vegetables of Nanjing
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su%-/ ? / % 9 ? % ? §Iﬂly—HCH
o0 a0 ) »n /
a% | [ . 5 5 ? é / % % § Bril{g{{
208 | . —k
JiEAERRERARN
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B2 EmmERmARMERIH HCHs LMD T HHE
Fig. 2 Percentage distribution of HCHs compounds in different vegetables of Nanjing

T T A MLETS e ih T3 = KO X 5 3R E R
UL | R 5 ol P 3% 9 R AN S S N AT O, BROAR Ak
F AR AFAE— e vk A = A A R4
2.2 OCPs A& WTES: 32 b 0 43 A B Al
DDTs FHAC Y78 85 S & 19 43 A5 15 B0
Kl 1, p' p-DDT #l o' p-DDT Xt T3¢ 1 Y DDTs 1
ORI 2 TE 23.71% ~46.49% Z 6], B3 Y p' p-
DDE 7 & B8, 16 0% ~5.1% . {EFI3EH, p' p-DDD
i DDTs i (2 & T p' p-DDT ££ DDTs Hr /5 119
FUAE, FTREZ T p' p-DDT FEM- 48551 FHALAL T p
'p-DDD, R ¥ Marian ZE (A5, W e/ W B
AR B 15 ] PREE rh i AR A1 DDT A4KHE
2 W poe/W oo FIE/NTF 1B, B 503047 3 1) DDT
HIA KT 1 R EGL AT BETC DDT WA, M3 4
AT LA Wine/Wop BITE B 0~0.16, 35/NF 1,
TG RA KA TR # DDT fa A, /A
PURARZE A 77 Rl B 2825 1 T 30 4, (HF 58
Oy M AT A7 A A3 A 7= A A 0, A3 i i X
DDTs SMASE B HAIR, H AT IR 2 RN,
HCHs B A (A 72 358 S i v 19 43 A 15 O A
2, FE T SR R B-HCH 5 it % 551 (68.26% ), H
W& a-HCH(19.33% )l 8-HCH(6.30% ), Fe {2 1) y-
HCH(6.11%), o-HCH # &R, 5 Tt ARk
A BT  B-HCH b2t B HoAth A g
FEIREE % B A S A R e ) BT DA SR i LA

o-HCH A1 B-HCH H &, H o F 3 g-HCH 5
Y HCHsf#) 100% ., H i, HCHs /7 7E B AT 2 Fl.
—J& Tl HCHs, H: % B & a-HCH (6% ~ 70%). B-
HCH(5% ~12%) .y-HCH(10% ~ 12% )l 8-HCH(6% ~
10%); —JEMSF, B 99% A9 y-HCH 0 AT, W e/
W pien P RA A 75 G R U2 2 Wi/ W e <1
i, BT A 3 <W e/ W e <7 B 155 3
TR IR T Lol HCHs; W yyon/Woyen > 7 BFEE 1<
W o pien/Wymen <3 B SRR T Tl HCHs (RS fe
B, A 4 vIgn ZE L2 RS Y y-HCH IAFAE,
{H o-HCH F9 55 1 55 155 (80.42% ) A fiE 1 T+ y-HCH 1E
ERY B R At sl — 2L U E Y, ik
HHEMERT, %14 o-HCHP", 1 £ 5 5k 7
W oo/ W o ien <1, BB 5% 38 A K PR 458 b oA AR 9 %
Ao FAAT 3<W o/ W, pen <7, BEBH 5 19 25 K I
55523 1 Tl HCHs 95340 W0 ymen FEEAT EAH]
A6 7R HCHs (7] R AR I [y 5 % B 3 2 304
TSR S W aymen >0.5 B, BEWA AT RESK A I s 75
e ASCINA BRI W qeynen HLIE, BR 111 25(0.24)
Hh BRI 1.52~11.81, KT 0.5, RZME R
HCHs V54 FEE DS 5%

T AFFE S A B o KB A B i b e i R4
MBS, HORIR L 7 A —E >k A m A Hh, Rt
TR LB YL 43 AT 75 20 (9 2 5% SR R 1l OCPs
F AT BETS YR, HFERS 5T OCPs [T g5 4L,

T4 RETEREEFR Woncn/Woaicn T Wope/ Wy, FI1E
Table 4 W /W pen and Wy /W in different kinds of vegetables

HE

+a hz5 ] R H3 i P ¥ B Ehi

Ratio Potato Yam Lotus root ~ Vegetable  Cabbage Tomato ~ Smooth gourd  Brinjaul Pepper Bean
Wope/Wopr 0.16 0.13 0.06 0.00 0.10 0.11 0.09 0.09 0.10 0.13
W oeric/W yonen 0.96 0.00 1.83 0.00 1.39 1.31 2.79 0.35 225 6.73
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®5 HERWMHEES DDTs HCHs €25+ E UN
B MRLs &3ttt (ng-g"iBE)
Table 5 Comparison of residue levels of DDTs, HCHs
in vegetables in Nanjing and MRLs set by the various

international and national agencies (ng-g” wet weight)

&Y PN WL
Compound National or international agencies Concentration

o1 [# %1 Chinal"™ 50

DDTs UNES8I 50
P9 5% Nanjing 3.02

rf1 [# 131 Chinal™! 50

HCHs UNE# 10
i ¢ Nanjing 3.26

Fo AEMARERMEBEANBNERER
Table 6 The basic information of different

age groups in Nanjing

AP B BN R (g d") W H kg
Age period Vegetable intake/(gd') ~ Weight’kg
L 164.40 25.13
Children (4~10 y)
EN KN 236.35 1904
Bt Adolescent (11~17 y)
Male i
BN 258.43 65.07
Adult (18~60 y)
%QEA 256.70 63.17
Senior (>60 y)
L 151.95 23.96
Children (4~10 y)
RBFA 212.10 46.26
e Adolescent (11~17 y)
Female J
A 241.00 55.58
Adult (18~60 y)
A 233.95 5427

Senior (>60 y)

2.3 MR ERSEY DDTs A1 HCHs 5% B 5 S5
Ku% B & ( MRLs ) X} [t

A ZHEFAR T i T R R A e i L
BREAVRIE N MRLs, R 5tTiigist DDTs #l HCHs (1
FREA 5 E UN i MRLs {EX) [ L3 5, Mg
A LLE R RS2 DDTs (19 7% 84 #(3.02 ng-g™)
X T E  UN HLE 9 MRLs {H(50 ng-g"), &
HCHs HY5R 5 (3.26 ng-g™ A&t R HLAE BIARTE(S0
ng-g"), WALF UN BUEIFRE(0 ng-g™)
24 REREESN

DDTs Fl HCHs A7 AL AR 25 85 76 3% B Kl
FEIEH e R B O 2l o g st AR B
MEAHEIRYE, 5 T & A VIR & & & 4
B, WIMAE N NI B = v 2™ R L, A e
AF 7 X A AR A R B XU, % AR 1 4 R R 0T
Al AT R BB AL 5B B H 3B (EDI, AR
HZ R RSB T 8h & 2R R B #E 53 #HT . Chour-
asiya S5V X BB Al L R R IR AT G B SR R A
THA EDI SE A (B XU . Osman 2P X V04
BRTRAF M X AT TR R A I, A At J2 EDI 3
B, AWFFTARYE 24 5 R e B 45 F TR R T A
HEXHHE T RS 7S 7S PR B AR fR 1, R IR H4UR
TH LT A= 41 21 (FAO/WHO)HLAE 14 T 4257 114 4 H 5 EL
E(ADDRIEAT KU M T A% A DDTs ,HCHs
AT AU FARIE. 1= Cx viW

Horr 1, AR BT58BAE ng - (kg-d) ™ ;
C, WP I5 ke ng- ¢ (BE), i3k DDT FF
WeJF Ky 302 ng-g (B HE), v-HCH HPEXIHEE N 023 ng
- (M FE), HCH -2k i K 326 ng- g (); V, A
HHMEHE,g-d"; W, AMATTE ke,

HT TR AR S ASCR AR R 8 25,41
FRT AR A RIS AR B B R R

®7 FAEAEBERBAHREEN DDTs 71 HCHs K92 (EDI) (ng-kg'-d")
Table 7 Exposure levels of DDTs and HCHs via the consumption of vegetables for different population groups (ng-kg™ -d™)

4P Female B4 Male
ey L RIAFN AR ESCIUN L RIAFN AN BN ADI
Compound Children Adolescent Adult Senior Children Adolescent Adult Senior
(4~10y) (11~17 y) (18~60 y) (>60 y) (4~10y) (11~17 y) (18~60 y) (>60 y)
y-HCH 0.15 1.06 1.00 0.99 1.51 1.11 091 0.94 8 000
HCHs 20.65 14.93 14.12 14.04 21.30 15.69 12.93 13.23
DDTs 19.15 13.85 13.09 13.02 19.76 14.55 11.99 12.27 20 000

7 EDIARR AN B A KA LR, ADL AR T2 5 RIRA

Note: EDI represents estimatable daily intake, ADI represents acceptable daily intake.
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DL ESiES

SRR R H B8 SR IO R A F % 100 L3R 6527

TR R CEE & B S 4T DDTs 19 2 55 1
11.99~19.76 ng-kg™" -d™* , %} HCHs Y 7% 2% i 2 12.93
~21.30 ng-kg" -d"(#£ 7)., FEJLEFAE A AR EL,
S #5324 DDTs Ml HCHs (0 R iR i m T4
PR BORH T HMA B EREE TR ARG 2 (%R
6). (HAERAE NI LA AR B, 53 Pk BOAR B KR A
g S R T 2otk (A i T 55 Lo T i iy A o 22
PR 6), R LM R Em T A, FER—ME5H
NBE BARLE R H RS & 2 A AR i
(% 6), (A FILEMIEERGR 6), FBULEAH
% A DDTs #1 HCHs # (% 7). i AR A H#E
y-HCH #1 DDTs ) EDI {H L ik T FAO/WHO Jf #i
SE Y ADI {H(8 000 ng-kg™' body wt-d™ 120 000 ng-
kg body wt-d), KM FTA AFFEHATH R N &
PGS | R 4 e B RS 5 AIK, 5 11 P A At b X
FIHC(FE 8), M BT & & HCHS 4% A H#(15.86 ng kg
-d™), B T HAL K 4 X HCHs FYBEA R,
75 R DDTs it A (14.71 ng-kg' -dHE & T
K244 ng-kg'-d") . FEEB.75 ng-kg'-d") Jt
#(3.7 ng-kg"-d") KB ng-kg' -d"), K TFELE
(40 ng-kg" -d") P EARRHR(76 ng-kg'-d™),

*8 ENIFEMEEYF DDTs
HCHs §XB N2 (EDI) 3ttt (ng-kg'-d")
Table 8 Comparison of DDTs and HCHs daily intake

in food from native and foreign regions (ng-kg™-d™")

Hi X Region DDTs HCHs
[ B 47 31 BT Pakistan B 19.4 3.89
Ef1J2 B% Indonesial*®! 40 2
F17 B Denmark 7 3.7 22
Jin# K B8 Canadal®! 244
3 [E BIUS AP 3.75 0.142
T [ AR g 0
Southeast China!*"! 76 17
Ki%EEDa lian®! 3 1
K JE T ¥ Taiyuan 2! 20.47 2.64
B ATl Nanjing
14.71 15.86

(AWF5E This study)

B BT 5B W RAEIR G 5 R ) L g R T AT A
R XA B

BIEEE N A &R (1978—), B, )5, 8l #4524

R ) K 5 R 0 ERIBAT A AR S B A R R TR,

2 % 3Lk ( References) :

[1] Wania F, Mackay D. Tracking
persistent organic pollutions [J]. Environmental Science &
Technology, 1996, 30(9): 390-396

[2] Chourasiya S, Khillare P S, Jyethi D S. Health risk as-

sessment of organochlorine pesticide exposure through di-

the distribution of

etary intake of vegetables grown in the periurban sites of
Delhi, India [J]. Environmental Science and Pollution Re-
search, 2015, 22(8): 5793-5806

[3] Abhilash P C, Singh N. Pesticide use and application: An
Indian scenario [J]. Journal of Hazardous Materials, 2009,
165(1): 1-12

(4] BWSCF, KBFF, PREEZE, 55, BRILH KR TR Bk
A3 HCHs A1 DDTs 9 & & 5 42 28 WU PR [J].
IEER2441], 2009, 29(9): 1984-1994
Xie W P, Zhu X P, Chen K C, et al. Risk assessment and
the content of HCHs and DDTs in the Pearl River mouth
water, sediment and aquatic animals [J]. Journal of Envi-
ronmental Science, 2009, 29(9): 1984-1994 (in Chinese)

[5]1 3K3CH. POPs AL A-[J]. 424, 2000, 39(10): 43-46
Zhang W J. Introduction of the POPs convention [J]. Pes-
ticide, 2000, 39(10): 43-46 (in Chinese)

[6] HRELHE, . A HLEA L 1E R 5 2B S b i A 9
ARG R AR (T]. IR AR, 2005, 25(1): 90-93
Gao H J, Jiang X. The bioaccumulation and quality safety
of organochlorine pesticides in Nanjing suburb vegetable
[J]. Journal of Environmental Sciences, 2005, 25(1): 90-93
(in Chinese)

[7] FEMAL BRAES AL st S5 HCF AL, H1E
B i Bk T AL, 2000
Wang H X. Pollution Ecology [M]. Beijing: Higher Edu-
cation Press, Heidelberg: Springer Publishing House, 2000
(in Chinese)

[8] Annette S M, Qi S, Wang Y H, et al. Distribution and
sources of organochlorine pesticides (OCPs) in Karst
Cave, Guilin, China [J]. Academia Arena, 2009, 1(1):
47-56

[9] Eqgani AM A S, Malik R N, Cincinelli A, et al. Uptake of
organochlorine pesticides (OCPs) and polychlorinated bi-
phenyls (PCBs) by river water fish: The case of River
Chenab [J]. Science of the Total Environment, 2013, 450-
451: 83-91

[10] Guzzella L, Roscioli C, Vigano L, et al. Evaluation of the
concentration of HCH, DDT, HCB, PCB and PAH in the
sediments along the lower stretch of Hugli Estuary, West

Bengal, Norttieast India [J]. Environment International,



52

(ISR AN S BN AVAVAN: L3 PSS S e s i iy

499

(1]

[12]

[13]

[14]

[16]

[17]

(18]

(20]

2005, 31(4): 523-534

Van den Berg R. Human exposure to soil contamination:
A qualitative analysis towards proposals for human toxi-
cological intervention values (partly revised edition) No.
725201011. [R]. Netherlands: National Institute of Public
Health and Environmental Protection, 1994: 1-93

A%, B, 4T, A8 REH X REXT 7SS I 2 #E
ST, FREERLE, 2005, 26(1): 164-167

Guo M, Tao S, Yang Y, et al. The exposure analysis of
HCH in Tianjin [J]. Environmental Science, 2005, 26(1):
164-167 (in Chinese)

sz, FFE Al A LA 25 5k B K B (0], 4K 24
Bl 588 1996, 57(1): 20 -22

Zhang Y. Levels of organochlorine pesticide residues in
food analysis in our country [J]. Pesticide Science and
Administration, 1996, 57(1): 20-22 (in Chinese)

HEHE, A0, mhal B, A5, = SR R i 2 R 2R T
#) GCMS 3 #T[J]. A 252 548, 2000, 21(5): 9-12
Huang X Z,Ji Y, Ye J M, et al. GCMS analysis of dicofol
technical and impurity [J]. Pesticide Science and Adminis-
tration, 2000, 21(5): 9-12 (in Chinese)

e N RIEAIE AT, GB 2673-2014, B %4 H K
PR, £ AR 2 R B BR A [S]. b st AR
JiAt, 2014

Ministry of Health of PRC. GB 2673-2014, The Standard
of National Food Safety, Pesticide Maximum Residue
Limits in Food [S]. Beijing: Standards Press of China,
2014 (in Chinese)

Wang H S. Daily intake and human risk assessment of or-
ganochlorine pesticides (OCPs) based on Cambodian mar-
ket basket data [J]. Journal of Hazardous Materials, 2011,
192(3): 1441-1449

Khim J S, Lee K T, Kannan K, et al. Trace organic con-
taminants in sediment and water from Ulsan bay and its
[T
Contamination and Toxicology, 2001, 40: 141-150

Nhan D D, Am N M, Carvalho F P, et al. Organochlorine
pesticides and PCBs along the coast of north Vietnam [J].
1999, 237/238:

vicinity,  Korea Archives  Environmental

Science of the
363-371

Polder A, Savinova T N, Tkachev A, et al. Levels and
patterns of persistent organic pollutants (POPS) in
selected food items from Northwest Russia (1998-2002)
and implications for dietary exposure [J]. Science of the
Total Environment, 2010, 408: 5352-5361

Doong R A, Peng C K, Sun Y C, et al. Composition and

Total Environment,

distribution of organochlorine pesticide residues in surface

sediments from the Wu-Shi River estuary, Taiwan [J].

(21]

[22]

[23]

(24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Marine Pollution Bulletin, 2002, 45(1): 246-253
Zhang G, Min Y S, Mai B X, et al. Time trend of BHCs
and DDTs in a sedimentary core in Macao estuary, south-
ern China [J]. Marine Pollution Bulletin, 1999, 39(1):
326-330
Man Y B, Chan J K'Y, Wu S C, et al. Dietary exposure to
DDTs in two coastal cities and an inland city in China [J].
Science of the Total Environment, 2013, 463-464:
264-273
i W | b A RV S PO R R IAVAWANHE NS
S RNERE D). dbat: bR, 2009
Yu Y X. Intake and residue in pregnant woman of DDT
and HCH in Beijing and Shenyang [D]. Beijing: Peking
University, 2009 (in Chinese)
Gonzalez M, Miglioranza K S B, de Moreno J E A, et al.
Occurrence and distribution of organochlorine pesticides
(OCPs) in tomato (Lycopericon esculentum) crops from
organic production [J]. Journal of Agricultural and Food
Chemistry, 2003, 51: 1353-1359
Willett K L, Ulrich E M, Hites R A. Differential toxicity
and environmental fates of hexachlorocyclohexane
isomers [J]. Environmental Science & Technology, 1998,
32: 2197-2207
XUARA, 32722, 7NN TE AR AP B BRI AT Sy Kt
FEa )], AR IRET 5K, 2001, 2: 38-40
Liu X M, Peng P A. The environmental behavior of the
HCH in nature and research trends [J]. Agro-Environment
and Development, 2001, 2: 38-40 (in Chinese)
Walker K, Vallero D A, Lewis R G. Factors influencing
the distribution of lindane and other hexachlorocyclohex-
anes in the environment [J]. Environmental Science &
Technology, 1999, 33(24): 4373-4378

CODEX-2007. http://www. codexalimentarius. net/mrls/
pestdes/jsp/pest_q-e.jsp.
tRE, XS, Lers. A= Wik A LR 25 AT 5 ik
JE[D]. PUJIFREE, 2003, 22(5): 15-21
Xu L, Liu Y X, Bao W K. Research progress of biological
organochlorine pesticides in the body [J]. Sichuan Envi-
ronment, 2003, 22(5): 15-21 (in Chinese)
Osman K A, Al-Humaid A I, Al-Rehiayan S M, et al. Es-
timated daily intake of pesticide residues exposure by
vegetables grown in greenhouses in Al-Qassim region,
Saudi Arabia [J]. Food Control, 2011, 22(6): 947-953
TRAERS. PSR AMEA HLTS YL W) F 4 ) 7 e 0 38
e ) A AR IR B D). BrR: LWAR KA, 2014
Zhang G Z. The distribution and biological accumulation
of two kinds of persistent organic pollutants (POPs) and
heavy metals in the Nansi Lake [D]. Jinan: Shandong U-



500 A F # OB ¥ Ik 1%
niversity, 2014 (in Chinese) Pesticide Residues for Canadians in Different Age-sex
[32] Ge K Y. The Dietary and Nutritional Status of Chinese Groups from the 1993 to 1996 Total Diet Study (1996)
Population [M]. Beijing: People' s Medical Publishing [OL]. (2007-08-31). http://www.hc-sc.gc.ca/fn-an/surveill/
House, 1992 (in Chinese) total-diet/intake-apport/pesticideintake-apportpesticide93-
[33] Wang L D. Chinese National Health and Nutrition Survey 96 _e.html
Report One: Synthesis Report [R]. Beijing: People' s [39] Schecter A, Colacino J, Haffner D, et al. Perfluorinated
Medical Publishing House, 2005 (in Chinese) compounds, polychlorinated biphenyls, and
[34] Zhai F Y, Yang X G. Chinese National Health and Nutri- organochlorine pesticide contamination in composite food
tion Survey Report Two: Diet and Nutrient Intake Status samples from Dallas, Texas, USA [J]. Environmental
[R]. Beijing: People' s Medical Publishing House, 2006 Health Perspectives, 2010, 118(6): 796-802
(in Chinese) [40] Liu F, Liao C Y, Fu J J, et al. Polycyclic aromatic hydro-
[35] Mumtaz M, Qadir A, Mahmood A, et al. Human health carbons and organochlorine pesticides in rice hull from a
risk assessment, congener specific analysis and spatial dis- typical e-waste recycling area in southeast China:
tribution pattern of organochlorine pesticides (OCPs) Temporal trend, source, and exposure assessment [J]. En-
through rice crop from selected districts of Punjab Prov- vironmental Geochemistry and Health, 2014, 36(1): 65-77
ince, Pakistan [J]. Science of the Total Environment, 2015, [41] Jia H, Chang Y, Sun Y, et al. Distribution and potential
511: 354-361 human risk of organochlorine pesticides in market
[36] Shoiful A, Fujita H, Watanabe I, et al. Concentrations of mollusks from Dalian, China [J]. Bulletin of
organochlorine pesticides (OCPs) residues in foodstuffs Environmental Contamination and Toxicology, 2010, 84
collected from traditional markets in Indonesia [J]. Chem- (3): 278-284
osphere, 2013, 90(5): 1742-1750 [42] X5, Kb X T 6 AT 7S 7S 7S A9 V5 G RRAE 5 2 57 K
[37] Fromberg A, Granby K, Hojgard A, et al. Estimation of KA [D]. dbat: dbstkez, 2010
dietary intake of PCB and organochlorine pesticides for Liu D. The pollution characteristics and exposure to risk
children and adults [J]. Food Chemistry, 2011, 125(4): assessment of DDT and HCH in Taiyuan [D]. Beijing: Pe-
1179-1187 king University, 2010 (in Chinese) L 2
[38] Canada H. Average Dietary Intakes (ng/kg bw/day) of





