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Accumulation and Distribution of DDTs in Different Parts of Vegetables
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Abstract : Accumulation by plants is an important step for transferring DDT and its metabolites DDE and DDD into the terrestrial food chains.

A better understanding the process of DDT and its metabolites accumulation by plants is an essential approach to assess crop contamination
and subsequent human exposure. Uptake and distribution of DDTs in different parts of the vegetables(spinach and carrot ) from the artificially
spiked soils were investigated under the controlled conditions. The results indicated that spinach and carrot can either accumulate DDTs from
air through the aboveground parts(leaves ) or from soil through the roots. About 68.6% to 92.2% of the DDTs accumulated in the spinach were
mainly stored in the leaves. Approximately 58.4% to 65.1% of the DDTs were detected in the roots of carrot. The amounts of the DDTs accu—
mulated in the spinach and carrot were in the same order; p,p’~DDE>p,p'=DDT>p,p’-DDD>o,p’~DDE>o0,p’~DDT. Furthermore, the contents
of p,p’-DDT and o0,p’-DDT accumulated in spinach and carrot were lower than their metabolites p,p’~DDE, o,p’~-DDE. The accumulative a—
bilities, expressed as a bioconcentration factors(BCF ), of DDTs in the spinach and carrot through different ways were in the following se—

quence : BCF,; i >BCF i r>BCF gt >BCF i inaere Besides, the bioconcentration factor of DDT, DDE and DDD in vegetables showed the
following order: BCF, ,_pyi>BCF, pps>BCF,,, _ppp>BCE, ,_pyn>BCFE, . Because of the high accumulative ability in the vegetables, DDT may
produce potential risks to food quality and human health.

Keywords: DDTs; vegetables; different parts; accumulation and distribution; contaminated soil

DDT 23R h AR AR ML 94, th T DDT i E R Z K Z —, [ 32 (POPs A 4y)

HATNER MR o) T IR N s R
THS A FE S L et il i 5 Gt FE T A -

1475 H 5 :2008-10-03

HEEWE . EEA L EEES (40325001 ) ; VLA A KBRS H 4 T A
i H (BK2005220) 5 448 5 b n] RR 252 % i [ 5K i 52 46
= TPk 4: 15 H (0812000037 )

BRI ARLL 8 (1974—), 5 - B2, EENF L5 Qe 5K
PSR T AFSY . E-mail ; hjgao@ahau.edu.cn

PR A= R DDT ARG, A6 —EiHY P DDT
AJ5 AT A S SR AR A FI I, BAR DDT ARk,
BB 20 247, i Tk R AR S bR e
P IR SO TR AT B R R, R
ThZE G ER A DDT 75— S T gl AR ot —
TEMAEYIA R, EEYIRNE T B WELiE,
X AR 7 it o RN A A Js 7

F AL R ERE YR I & SRR AT« AR I



5 28 455 6 1] AR U 1241
TR BRI TS A e Ry s e B % b (Daucus carota var sativa DC)W TR BTG AT
NS NIRRT EE S/ WA R Tl erey T inaN A Uk YA 5 8

TS YL s 25 B A7 IR IOR S Ok R 2 T
Yeagoal b WSO A LTS Y AFEPI R I
1 B Rz —, U Wild 255 FBUE T3R5
AR LI Z A7 AL T G 1 A A S W SO 43 A 1) T4
TEHE", DDT FE7K b B BEAIG , 3 2 o dnfeg s2F A
TR HAEAL ™ i s B B A ANTE JE  HE AR
FIn 3R ZEL DDT (R anfar e H mi s Jo i i Bl
O mEass

ASCUAHERFNEH S N ARG, RGP T A
S5 Ye H3Er DDT J8W) BAE G A P  SE R ; 0
SCHTEH A AN [RIERA X ik e ot S 1 Lo, LU Ry
DDT Y Bt B aE ) & e AL B bR

1 #MR57FE

L1 Rk F#F AL S8

p,p'-DDT .p,p’-DDE .p,p’-DDD ,0,p’ -DDT Hi
o,p'-DDE B b5 #EW) it 4 H 1% [ Dr. Ehrenstorfer 2y
Al IECE S BE DN A B AT AL 34 R
GIMTEl, IR RGEE . MRBR IR AN T K AR R E R 43 B
afi, FHRIAE 450 CHy S hrdbbe 6 h, TE&sH%
i, FER(80~100 H)TE 550 CHE 4 h, A3 = 5,
PRI 3% 25 85 F7KAH 2 23 , 200 CHE 2 h J5fififF
TE TR, kW 12K 545(0.020~0.045 mm) 7E
550 ‘CHE 4 h, FHRTAE 200 CHE 2 h J5 T g hR 4,

M {5 3 A (Agilent6890/ECD®Ni ) fit & Agi—
lent7683 FF1 H S FEAS ; A I BB (Acceler—
ated Solvent Extractor,Dionex 200); H A< =7f MLR-
350 FEP KRG IR ; KC-6D BURASCRIERT s e 78 &AL
(RE-3000) ; J3 REBTEHL(FW100) . Fir A 114 3 5 L
P IBR AR e, H E R K v gk 34, P S S iR
VERIR 2 12 h J5 MU B Rk Z58 K ik
e BET A FH EFFH PR R A B O T PR
1.2 TR MR E

AR R A VLR R BT A B (N31°42"
E120°43"), @B ROKRE L, Rt HE, K F
TR AR A RRRE BT o XA e 2L R m M A LA
Peag 2ty ek 1 mm FLAR0R - SRR 5 -
kL 41 B R K7 (>0.02 mm)21.9% ; 5 i (0.02~0.002
mm )41.1% ; Kiki (<0.002)31.0% ; /5 WL 21.7 g-kg™;
pH6.4(/K + 1 1:2.5);CEC16.4 cmol - kg™,

R I35 (Spinacia oleraceae L)1 ~F 21

1.3 BRERIEESE

£ p,p’ -DDT.p,p’ -DDE .p,p’ -DDD .0,p’ -DDT
il o,p’-DDE [WFRHER-S £HEFT/MRA), f DDT 4%
SRR T3 T IR R BE 34 Ol 400 ng g 2 ke
(T) DDT 54 + 352 5] 3 L RPUGK LM 7
(_FFEfRFEs 3R 17.5 .12.0 F1 15.5 cm) , il AE
1 RIK, BRRE 80%I1 H [R] e KA /K B o S AT &
NFhFH 3% H,0, 168, THIE (25 COfEZF ) , B
B A AL ST R PR R e kb . RS (R RN e
TR ER 3 0k, B DK LUPRHE 48K o AR XHE
o HHEERIZES 1 om BEREHER S LI 1L 13
X B RE D LFRT5 e o B R Y R g
B (B 1), G RRER R AT YRR 61l 2.5%10° #)
s T (), M3 (25+1)°C, R FTRG 1 i) % HE s ]
S35k 12 h,

5 G

+10
11

12
13

L2 (99.99% ) 5 2,080 16 5 3. 784278 ;4. /] P 15
SEIT IR (400 W) 6.75 9L 18 7558050 5 8 A FH IR ; 9. KI5 e 4 ;
1O BEIE IR 5 1A 5 12 AN 5 13 A0 T ki 7
B 1 FHEEEFEER

Figure 1 Simulative equipment for vegetable cultivation
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Table 1 Quantity of DDTs accumulated in different parts of spinach and carrot from the spiked soil(mean£SD,ng-¢g™)

Wiz Spinach

BHE N Carrot

A2 Pesticides
AbFE T Treatment [ AbFE I Treatment I ZbFE Il Treatment Il A4bFE T Treatment I AbFE [l Treatment I  AZbFE [l Treatment Il
p,p'-DDT 6.5+£2.3h*(C** 18.4+8.7bB 20.9+49.1bA 5.3+2.8hC 6.4+3.1bC 17.1+1.3bB
p,p'-DDE 9.8+3.4aC 25.3£10.8aA 27.6+10.7aA 8.5+2.4aC 9.2+2.2aC 20.3+£2.5aB
p,p'-DDD 2.5+1.2¢C 9.5+2.6dA 10.3+4.2dA 3.7+1.5¢BC 4.3+3.2¢B 9.4+£3.9cA
o,p’-DDT 2.2+0.7¢C 5.9+3.2¢B 8.6+3.6dA 2.8+1.9¢C 3.2+202c¢dC 7.7+4.3cA
o,p'-DDE 8.7+3.8aC 15.6+6.4cB 17.9+5.5¢A 5.4+2.1bD 5.8+1.8beD 16.6+8.6bAB
2DDT 29.7 74.7 853 26.7 29.9 71.1

VE W AR R SR B N R 72455 5 X DDT 3 DDTs 4 il b A 5 12 (9 S 5% 531 Y a—e FORANIR] DDT 75 3SR 2 b AN
et 22 57 (P=0.05) % BEATH I A-D FOR[EF DDT R [EIAL B NSRRI S N & 922 5 (P=0.05 ).
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8.4% 45.7%H1 14.7%,

B NEALEE T rhE 45/ DDTs 7 2.8~8.5 ng- g
Z M), SR 5.3 nge gt GG D A IR
hE TG R R ok p,p’-DDT, p,p’-DDE
p,p'=DDD .o,p’-DDT Fl o,p’ -DDE Ay &1 3.2~9.2
ng-g” Z A, rHIEX AR 1.2.1.1.1.2. 1.1 F
LA S8 DA A3 I v 43 1) 38 3 AR DA 7 G 1 4
Ay KA P & 4 iR 5 Fh DDTs (8 7E 7.27~
20.3 ng-g™ ZIH], ZrBE X RALERAY 3.2.2.4.2.5.2.8
3045, B MEAB I E S p,p'-DDT p,p’
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Figure 2 Percent of DDTs accumulated in different parts of spinach
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Figure 3 Percent of DDTs accumulated in different parts of carrot
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Figure 4 Bioconcentration factor of DDTs in spinach and carrot
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