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Table 1 Concentrations of PCDD/ Fs 17 single congeners i the farmland soils (pg g 'dw)

PCDD/ Fs H.44& PCDD/ Fs single congeners SEBC1 SEBC2 SEBC3
2,3,7, AR =2 = ¥ TCDOD' 0l 68 0139 1100
1,2,3,7, @AM "4~ # PeCDD" 213 1154 2165
1,2,3,4, 7, @ NS "I 9 HxCDD” 185 1150 1188
1,2,3,6,7, & NEATHI— ¥ HxCDD” 368 3176 3193
1,2,3,7,8 QAN HIE— B HxCDD” 2% 3146 3106
1,2,3,4,67, b5 %I~ 3 HpDD" 291 1 5314 4214
NSRRI 3% oCcDD¢ 127 461 415
2,3, 7, @ PUGf% — 2K IEnkmg TCDF! 475 1718 2519
1,2,3,7, @ H A8 2L JF1k PeCDFA 2114 1015 1019
2,3,4,7, @ 1 5L = HF1K IR PeCDF! 268 1119 1211
1,2,3,4,7 @ NEAC T I HxCDRY 2810 1314 1012
1,2,3,6,7 Q/NGEAC H e HxCDF ¥ 152 9158 8113
1,2,3,7, 8 @ /NEAL Ml HxCDF ¥ 187 1115 8152
2,3,4,6,7, & NHAR IR IR HxCDF ¥ 2A75 0182 0180
1,2,3,4,6 7, L&A K IEEN HpCDF ¥ 577 3812 25131
1,2,3,4,7,8, @G5SR~ 2K IFRIE HpCDF ! 629 3133 2136
JVEART IR IR OCDF! 3313 1311 9113
MEZEMR I B8/ W Sum PCDD/ Fs 25 655 588
DTEQV 291 4 1510 1613
WHQTEQ? 2914 1415 1616

' 2,3, 7, &Tetrachlorodibena®p2dioxin; ° 1, 2, 3, 7, @ Pentachlorodiberz@@dioxin; » 1,2, 3,4, 7, @Hexachbrodiberz®@Rdioxin; % 1,2, 3,6, 7, @He
adlorodibenz@ Rdioxin; ' 1, 2,3, 7, 8 @Hexachlorodbenz@ Rdioxin; % 1, 2, 3, 4, 6, 7, @Heptachlorodibenz®2dioxin; ¢ Odachlorodioxin; A 2,3, 7, 2T&
trachlorinated diberzofurans; A 1,2, 3, 7, @Pentachlorinated diberzofurans; A 2, 3, 4, 7, 8Pentachlorinated dibenzofurans; ¥ 1,2, 3, 4, 7, ®Hexachlorinated
dibenzofurans; W1, 2,3, 6, 7, 8Hexachlorinated dbenzofurans; kX 1,2, 3, 7, 8, RHexadlorinated dbenofirans; ¥ 2, 3, 4, 6, 7, 8Hexachlorinated dibenzofi2
rans k 1,2,3,4, 6,7, Heptachlorinated dibenzofurans; ¥ 1,2 3, 4, 7, 8, 2Heptachlorinated dibenzfurans; | Odachlorodibenzofuranl 1) RTEQ: JbZyIAR
FBh2EZ3 B 2w 2 & NATO COMR Toxic Equivalent; 2) WHQRTEQ: 1H 5 HAE 41 2155 1 24 & World Health Organization2Toxic Equivalent
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Table 2 Concentrations of PCDD/ Fs 17 single congeners of biological sanples in the faimland ecosystens of the contaminated area
PCDDY/ Fs #.4% i PR iZP/S HE A
PCDD/ Fs single congeners Houttuynla cordata Thunb Rice Lettuce Chicken meat (pg g 'ww)
(pg g 'dw)

23,7, @M —HI— % TDD' 1134 o 82 0108 o4
12,37, @FEI %I T PeCDD’ 3141 0l 98 0110 10
12,34, 7, A - FIF 3 HxCDD> 1147 o4 0104 o 4
1,2,3,6, 7,2 " HIH— I HxCDD" 3132 053 0102 1o
1,2,3 7, 8RN " HIF— 9 HxCDD" 1138 0l 20 0101 o2
1,2,3,4,6,7, @ LA "R~ ¥ HpCD” 1015 ns 0103 os
JNEA K IES 3 omD? 2612 9 R 3117 18
2,3, 7, & PR =2 I 1k iF TCDF 8615 1310 1510 a3
1,2,3,7, @ F AU =2 kIR PeCDF! 3812 44 0169 317
23,4, 7, @ HAA - FIFWKN PeCDF 4312 446 9141 50
1,2,3,4,7,87N5 A% K Mm HxCDF ¥ 4814 3100 0181 31
1,2,3,6, 7, %8 HK I W HxCDF ¥ 2110 n7p 0120 15
1,2,3,7, 8, %755 AL 2R I MM HxCDF ¥ 2216 279 2186 13
2.3,4,6,7, QA0 4 I HxCDF ¥ 1175 o 11 0154 02
1,2,3 4,67, 8- L&A Ik HpCDF ¢ 3815 312 0128 os
1,2,3,4,7,8, LA 2K IEMemG HpCDF ¢ 6101 0l 37 0113 o2
JUSAR 2R FFRI . OCDF! 4214 285 1183 06
BEZEMN I 5L/ Sum PCDD/ Fs 396 5007 3512 3009
DTEQY 4518 600 6170 527
WHQ@TEQ 4710 a4 6169 3174

#: 3K 2 ' PCDD/ Fs FLAR M4 F R0 [FIK 1. Note: Number markers of PCDD/Fs single congeners in table 2 are the same as Table 1

] |

B2 (SRR 9E25(PCDD/ Fs) (175 G F5 10 45 7 R0 E 4 L))
Figl2 Pollution profiles of 17 single congeners in the plant samples
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Bt gaag et o DR, 4% FEBUR g S0 H K
= BRI H AV H(Tolerable Daily Intake, TDI)
VERE B = segsbl bt s Rk, HAVEER
NESEFRFER W A VHRAN = S8 & Wt i
REPE Y, R BN AR HEAS 32 180 P (9 e KN
&, HAT WHO B (1) PCDD/Fs H SuvF S i
(TDI) Jy TEQ 1~ 4 pg kg’ ' d ', WiL— PR A E
50 kgff) KB, A1 >4 TR AR VFRRA 1) 55 5

50~ 200P pg. %75 Y A A= Rk 0 Bk
& Eh TEQ 6143 pg g ' dw, FTLAEE NEE R R

3

PR 35 g Rkl T HE K AR R
50 kg PR N, BER IR LB Ao B0 A1)
T2 B R 500 g.25 g.5 g.100 g, 454 L
Tl = fiirh PCDD/Fs (1) 8 P24 5, W nl A5 %75
YL AN[A] R B s /2 b PCDDY Fs (1) H 8 VN &
(TD) (W3 3) . 3R 3 AT 4, & F8K) BR2EFEK)
Jluﬂé) @Eiﬂ—\%E*) fir ) @HE%) XY RIS — 4k 2%
g N H fr:ﬁﬁ)\ = (TDL) 43 %l & TEQ
67147211, 8315 pg kg ' d ', it WHO & () DI
bR R AB(TBQ 4 pg kg ' d™ ") 1K) 1619 £ \1810 15 1%
2019 fo AL A HIX JREAR AR R = ek
VAN N 2 Jo R A A R RS, 28 b il it
AR b X A X (N R SR AR

PCDD/Fs

Table 3 The estimated values of tolerable daily ntake of PCDD/Fs in different food frameworks

i B g i WHQTEQ EEZ YN 2Pk 25 TEQ H AV A& TDI
Food framework (pgg ) Reference absorble anount (g d ') (pgd ) (pgkg 'd 1)

FiK Rice 6143 500 3200 6714
3 Lettuce 6169 25 16715

FEK Rice 6143 500 3200 711
43 Letuce 6169 25 16715

£ )i % Houttuynla cordata Thunb 4710 5 235

FEK Rice 6143 500 3200 815
43 Letuce 6169 25 16715

£ )i % Houttuynla cordata Thunb 4710 5 235

¥ 1A Chicken meat 5174 100 570
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SOIL ENVIRONMENTAL QUALITY AND REMEDIATION IN YANGTSE RIVER DELTA REGION
0 . BIOACCUMULATION AND POTENTIAL HEALTH RISK OF POLYCHLORINATED DIBENZ2
P2DIOXINS AND DIBENZOFURANS ( PCDDY/ Fs) IN FARMLAND ECOLOGICAL SYSTEMS
IN A TYPICAL POLLUTED AREA

Luo Yongming"*  Teng Ying"® Li Zhibo"> Wu Yucheng"® Bu Yuanging"®> Fang Liping’ Zheng Minghui’ Li Zhengao"”
(1 Sol and Environment Bioremadiation Research Centre, Ingitute d Soil Science, Chinese Aademy o Sdences, Nanjing 210008, China)
(2 StateKey Laboratory  Soil and Agricultural Sustainable Devdopmert, Intitute d Soil Science, Chinese Acadeny o Sciences, Nanjing 210008, China)
(3 State Key Labaata'y  Environmental Chemistry and Ecotexicity, Research Center for Ec@ Environment Sdences, Chinese Academy o Sdences,
Bgiing 100085, China)

Abstract Pollution characteristics, bioaccumulation and potential health risk of polychlorinated dibenz®p2dioxins and
dibenzfurans ( PCDD/Fs) were preliminarily studied in typical farmland soiRecosystems of Yangtze River Delta region. The re&2
sults showed that averaged concentration and TEQ of total PCDD/Fs in the famland soil were 556 pg g 'dw and TEQ 2012
pgg ' dw. The bioaccumulation of PCDD/Fs was clearly observed in different biological tissues. The concentration and TEQ of
PCDIDY Fs were 5017 pg ¢ 'dw and TEQ 614 pg g ' dwinthe rice, 3512 pgg ' dwand TEQ 617 pgg ' dwin the stems and
leaves of vegetables, 3019 pgg 'ww and TEQ 517 pg ¢ ' wwin the chicken meat. The tolerable daily intake (TDI) values e
timated based on the following exposure ways of ricvegetable, ric2vegetabl@Houttuynla cordata Thunb, rice2vegetabl?Hout2
tuynla cordata Thunb2chicken meat were TEQ 6714, 7211, 8315 pg kg 'd ', respectively, which all were higher than the toR
erable daily intake (TDI) (TEQ 1~ 4 pgkg 'd" ') for PCDD/Fs recommended by the World Health Organization (WHO) . I
is concluded that bicaccumulation of polychlorinated dibenzd®p2dioxins and dibenzofurans (PCDD/Fs) fran the farmland ecosyL
tems has posed potential risks to agr?product safety and human health in the typical contaminated area.

Key words Farmland eoological system; Polychlorinated dibenzR2dioxins and dibenzofurans (PCDDY Fs) ; Bioaccumula2

tion; Tolerable daily intake (TDI); Health risk assessment



