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(1. FEORIPRRAER IR R AW SE 0T, TN, 5106555 2. #NRFIRIF S L ATRYEE, WM, 213164)

 E RBORMIRECE N OB BT 3 T NS IX, X H T K | B HE R AR 4 b AR E U H
FRME ( PAES) & 1 HEAT SC 30 3 A0 | 358 1A S S238 (in vitro test) J7 RIS R A B PAEs X A 19 26 90 A 34
P, [R5 R TR Z2 AT 05 30 PAESs T B, 12 FH S [ EPA HEZE R 52 85 170455 R AE X i S0 A BE B i S Al
PR FEAE 1 HE SR B R . S5 R R TN 5 28 1A BT BR S 43 3 SR Fh 24 4 PAEs B AR
BOR Y K R B3R 4 KA O AR PAEs LA AHETE B H 11. 0% —78. 5% , ELAS [6] B fA 2% 5]
R, GRFZAT T U5 F & B PAEs % B i LB R 60. 7% —72. 1% . S5 A R BE S EULIL S 5%, %
JELEA RS ABESPAEs 2 D RE R R 1.59 x 10 " mg-kg d ', H BT, & LA FWIRTE #E
T, 5 E AN A A HRGE AR .

EHIA OKIIFAEE, 87K HRER, WAk, R

The bioaccessibility and exposure assessment of PAEs via oral
media in Taihu Lake Basin of south Jiangsu Province

YU Yunjiang'” YE Hao® YANG Yan®™* ZHAO Jie®
(1. South China Institute of Environmental Sciences, MEP, Guangzhou, 510655, China;
2. School of Environment & Safety Engineering, Changzhou University, Changzhou, 213164, China)

Abstract; Taihu Lake Basin ( Changzhou, Wuxi, Zhenjiang) was selected as the study area. The
concentrations of PAEs in groundwater, soil, crops and other oral media were detected, and the
human bioaccessibility of PAEs in different media was measured by in witro test. Considering the
human bioaccessibility of PAEs and digestion law of PAEs in different cooking ways, the exposure
dose was calculated using the measured exposure parameters through exposure risk assessment model
of US EPA. The results showed that PAEs were detected in the oral media except some types of
vegetables in Taihu Lake Basin. The bioaccessibility of PAEs in water, soil, staple foods, vegetables
ranged from 11.0% to 78. 5% , with significant differences for different PAE types. After treated
with different cooking methods, the rates of remaining PAEs in staple foods and vegetables were
60.7% to 72.1% . Combined with the optimized exposure parameters and integrated manners, the
average oral exposure dose was 1.59 x 10" mg-kg™'+d™". The exposure doses for men were lower
than women, and the values in spring and winter were lower than summer and autumn. The doses
were higher than those reported in foreign countries.

Keywords: humans of Taithu Lake Basin, phthalic acid ester, bioaccessibility, exposure

assessment.
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ZBIK — H R IE2E ( Phthalic acid esters , PAEs ) f& 1 — ™ RIPEF 1h 3L R R0 4> 1T 958 (18 214 s J e ) ol
REE ) 3 BRI FSRRIER T A A, 2B T3 KSR A mT 9B g v YR A SR . P T
SR AR ol A 7 A AR S T T AR AN, H R AR E R S R AR
W) KA KA IR A AR R EE Y PAEs K51 BB 4Bk 0 A7 7E PR BT TS Y. A K 3h
YIS B2 UESE , PAEs XM FLSh WA IR A A= S AP #5000 T PAEs BUZEM) & SEMERIBRBE T RS
PR SR , S3d 3k B RE AR X IR R 2 DA B PAESs $8 A St B DAl % T 2
1YL P e I BA AR .

AR SR E NN Z 858 N A, 28 3R AR TS e IR BB et A, A 3N A 4
FTiE A, B 26 i AN IR N E 6. B T E PR b 0 7 02 R B B B 1 (Gastro or
gastrointestinal analogue test) #3275 YA 7 B IR A T A TE AL A2 | 38 05 HOAS HH R i g, Al 38 N
PRA AR R R UL T B A 2 AR E O AR R R e N
HEAE Y2 R A5 L B RS B pH R, S R A R R s

ARG IR FAr 2228 36 DA 5 BR8% F ZE5E B RIVM 5 B A48 11 i L B AU AR ZS  BF 58 PAES
LR DA O R IR | 2 PO [R] A Ty 2 5 M R 5 DX N R B AR AIE, DA ORI it Bl (VL9504
FAERHLIX ) Z 2 O A Firh PAEs 1R EE K, IINIZ X3 PAEs 1975 Y356l $L 0t S 2 1k 4.

1 FEST ik

1.1 AR IR

IR T 25 B b DX i W 10 ) G B A8 DX, A BA S 1 2 IKURRAIE , I 2243 B, DT Tk 3
TR 36900 km* , A 112 3600 J3 . %I A SR A DLER , S8 fE A, 280 SEmbife )2, 43 304 i AR
WA= 5, Tolk R ik, R T i R4 Tl R 2 — ) T b = 8 5 B A= Bl 1/7. i T
A N AR, R EAREES A P B R B RRLICR Z 5 1 R AR U N IR B TS Y E EE. AR
F 7 3 BT X R (I m X M O AT 3 T ) AR TG B X2 LA (3 MRk Bl 8
3) 16 Fh PAEs HEATHURER .

1.2 FEACREE

F 2011 45 H—2012 4F 6 A4rF H Bk &4 4 YORME KT (IR X ) %0 8 BT
HIRE AL . R K A3 RAVEY) OKRE /N PUZA 22K i B H 3 R KILY dE
P A0SR R R NRESE ) . Hrp RN T R B 20—30 SRR A, 40 DU ZE SR AR 22 11 4 TR
346 A (H P T K 72 A 1 85 A AAE) 189 ).

TERARTT A BIE$E 2 A 2 485, BN T30 2 45 A 50 B0 AR b 35 3l X, HL I A B 34 78 AR b
10 42 b, B R FR g o X) ARk, LA A [ 7= e sk 0 i R BT AR R T % T
5% M FEIE BRI BIRBEEATI T IR £ 4 MK (H IR & IR A X3, LT 508 7K
I, T KT A SR ) B R R S AV AT S TE I GE v, SOAR A 5 150 b T 7K R T B S AR R K UL
FAUAFEW T NBEZ BN FARON T 8, 5075 18 3 T
1.3 {55

Agilent1200 % Z5 508 AH €6, 1% 4L ( Agilent Technologies) , MWD %8 41 6 I %% ( Agilent Technologies ) ,
HypersilBDS C18 (4754 (4. 6 mm x 250 mm,5 pm, KIERF GRS LR A FRA A |, e Fs 28 &1L RE-
3000 ( FIEEEARAAILAR ) B B Ve gy ( R RS A AR A IRA F]) |, WD-12 K IR AR
(B BN F]) .

PR Z R BRR & SMR R IS W (3 16 PP T 4F 8 — IR — W IR (DMP) ($F2K R — L ik
(DEP) SBAHIR — T (DBP) SBA —HIR —J%PiE (DPP) (&P — H IR FH 2R TR ( BBP) (#F A I
% — 2K (DPHP) (SR —H iR — 1EHE (DNOP) &R —H R — (2- T %5 ) £ g (DBEP) &F K —HI iR
Z(2-2%8) LT (DEEP) (48K —H R — (2-£ 3 C %) i ( DEHP) | #F % —H iR — H A 5L 2 IR
(DMEP) ABA —HIR — (2-H4A K238 fig (BMPP) AR%E W iR — 35 (DCHP) AP WK — % T
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ik (DIBP) ABAE W iR —CLME (DNHP) A8 —H R —T-HS(DNP) ) , ¥ 9 1000 pg-mlL ™", W [ 122
TERHAAER AR A R B IE Okt el P Be R (Yo g, AT EZR ) m Al AR
(99.99% ).

ToKBRER AN T 450 C H i prdh iy 6 h, stk &4k 55 (100—200 H) FeE i (80—100 H ) 43 5l 7E
180 °C 250 °C FiGfk 12 h, SR JEHs HO A T a8 sh 2 AR .

1.4 FRESAE AT AL

SR L TRAL B ERRAREL 10. 0 g ARSI HEIZ L, A 20 mL INERIE/CBE(1: 1, V/V) S
30 min, B0 DIEW, BNV R4k S2 4R IE & 3 Ik, AT 3 WHR U, 7 e fs 75 kA bk 4 &
1 mLJ&, A 12 mL 1E CBEFE#A R, AhES00e e 28 R4 2 1—2 mL. ¥R WGT RN 1 em 2T
R JEHTHCR I IE © BEiR ik 26 A, N B 2 AR YO JER B RSN 2 om, HHEAALE 6 om, BEAZ 12 em,
SOmL PR/ IE CUbE(2: 8, V/V) ik Hh 4B — F R R, SR G I IRV BT e % 25 %, 280 C B i e 1 57
e, AR AR 2T INANPR AT T, HOIE S 3t 0. 22 um AHLIERES , RAEFI.

PAEYIRE ST FRESY AR A EERE 10.0 g TRIFERBRAR , SR J5 4% - SERE S O [R] A A0 348, i A A
WG R IEESR i3 0.22 pm AHLIERS AR,

IKEERTALFE  MER EHL 100 mL ZKBEF BUE W =1 o, ImA S0 BE 10 mL JEATAE R, 84 AE L
3, AT 3 IRFEHOR, TEAA EWAY F AR ZE 1—2 mL, Rt B, T DL EA B, N A NFRY S
CMEREZS 11 0.22 pum YIRS , PR FEI.

1.5 YA RER I E
1.5.1 M

RS PAEs HAT AW 00 R0 A BE S b PAEs 19— /INER 4, A8 v 80RORE € 3 (L 1)
K IBRA B, 17 HAE i PAEs HA 384046, DRI R B I A R 0 07 0 X R 0B A7 e 23, B — R R 1Y)
PAEs FRFEIIAS] S el b, SRS I ZBAE (G0 V@ VR TR 14 ) | 5800 1R 10 18 I A E XUBE
T A BEE & HURSZ PAEs 75 YR ORE S KR FHIEREAT RS I — E B BOAREE , A B EE .

1.5.2 JHALI il 5%

MR - $% F8 1SO/TR10271 A TMEW : Bt NaCl 0.4 g,KCl 0.4 g, CaCl-2H,0 0.795 g, NaHPO,-2H,0
0.78 g,Na,S-2H,0 0.005 g,Urea 1 g, ZZ1#7/K 1000 mL.

B W 500 mIL JCIE K, 3 A A NaCl 4. 3875 g, #7BE#2 0.5 o, L2 0. 42 mL, 9K Z 12 0.5 mL,
SRJGH 0.5 mol- L™ AR MG pH BN 1.5, FEINA S & Al (7514 700 FIP-U-g~')1.25 g.

Ji7 ¥ - Bt 500 mL FUTCEZK , JH NaHCO, ¥ pH {EI 7.0, IIA 0.3 g [ (45 (HEEIGEPE A 350 FIP-U-g ™',
TERBFE A 7500 FIP-U-g =", B 105 BE 4 6000 FIP-U-g~ ') Fil 1 g L.

1.5.3 {RHPSEEG 7R

I B I o B B — g R f i (40 KOk B8R 0.4 ¢, KFE RN 0.4 mL) , B THFEEH, A 1 mL
ARSI , WIS 30 s ABEHDLAGH B I ) RELIER o 2.

BRIV B B 12 ml 4400 B TR A 0L 1 s IEL VR S A R A e B B S R AR R, FE 37 °C R L
100 r-min " "HIEIET 2 h.

Jo 5207 B BE < K B B B 1 S B YT NaHC OB pH {EIE 2 7.0, 8RS A 6 mLL I3, 7F 37 C F1H iR
P 4 h, B IR 5ERUE  BOT A TAE 3000 r-min ~' AY B E T 250 10 min, ll—E K FIER 4 C
TRAE, B W B B B AE TR 55 1 T AT

V- B BT BRI — i S 17 YR8 A BT s <1 v, T ] R im A — 22 2 19 NaCl, FH DAY bR L
G SRIGMA 5 mL 1E C 4L BUA W T 1) PAEs, SRR IE C A i B 2500 3 Ik, A1 3 WRE
W SEORAETERE 258 AL E VAR 2 1—2 mL. i RERCZHTAE , A WA G %5, 3 0. 22 pm A HLUE
I, PRAE AR
1.6 WA

R FH R S5ORORE €235 (HPLC) YU 5E , SR AMEI 48 0% 1K % R 224 nm, C18 i A #Ei M 30 <C , #F
FEARFU 10 L, ZHE-K R shAH , it 1 mLe-min =", B A6 B VEMRR T4 .0 min B, ZNER 38% 5
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15 min B, Z & 4 55% ;40 min B 215 4 65% ;80—85 min B, Z i 4 100% ; 86—96 min i}, Z 5

9 38% .
FERE S INAR ISR 525 DEP . DBP F1 DEHP (19 ISR 435114 99. 90% 100% F195. 95% , AH %t
PrRifEdR 25 /N T 10% .

1.7 AWasEITE
15 NS B i A A S E R T AR A T

Ba = o 100%
m .

A, Ba A5 R WI1E B PR EE T BRI RO 5 mggyy D775 G ) AR S50 PP R TR 3 8 7 B S o 5 ey My B
SRS G ) R
1.8 AIRZEEITA

PAEs 28 I 25k L2l YA TR RERBAMYOREEA 3 Fhgie A5 L E EPA 192
FE VAR AT AL, RS G Y H XA Ak i R

OEWHEA .
CF IR - FI - EF - ED
ADI =ADD - Ba= BW - AT + Ba
QO+ .
CS-IR-CH:FI-EF-ED
ADI =ADD - Ba= BW - AT * Ba
@@h\ﬂ(%/\:

CW - IR - EF - ED _

BW -« AT
K, CFEEY TG REY R ,mg-kg ™' IR FEEWFEARE kg-d ' FL FoRBHEA TG Y50 LU, TC
N EF FR R (d-a™ ' ED FORBREERFELNT ], a; BW FORIRE kg AT KRRV Ml [a] , d; CS
8P E YIRS me ke 'S IR $8 B ACK ;mg-d ™ CH FRFEH A 7, mg-kg ™' s CW 5K {5
PR E  mg- L' IR 8 IRKIEA R L-d " ; Ba 3875 Y W78 B B () = A 35k

2 R 5418

2.1 KA 2 04 it PAEs 1544k F
TR (FREEHL X)) A6 B X 48 T ZREE IR A T Hh PAEs 1549 IRIE AT S H AL I 1 3% 1.

ODMEP @ DMP ®@DEEP B DEP BBBP ODPHP ®DIBP ODBEP
oDBP ®DPP @DCHP @ BMPP eDNHP mDEHP ®8DNOP @DNP

ADI =ADD - Ba= Ba
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B1 Z0O4Fih PAEs & FIEA Y H6)

Fig.1 Oral medium of PAEs in various mixture ratios

TERMY 16 Fh PAEs thh T /K B85 [% DMP 1 DPP ARAS A1, Hidy 14 Fh S A 445 A [ ok 5 1 46
. Hirh DNP & 9 0.94 mg-L ™", U DEHP, ¥ 4 0. 84 mg-L ™", 73515 &4 PAEs 11 20. 0% #
17.9% AR AR FRBE R ) ND—0.39 mg- L', S WA I& R A /K D AEARE (GB5749—2006 ) H' DEHP
DEP 71 DBP [R{H , 7EAHF¢H DEHP F1 DBP 4358845 104 1% 129 1.
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R ORI X) AT BRI B PAESs 75 it

Table 1 PAE contents in oral medium in Taihu Lake Basin (south of ]1angsu Province) agriculture area

I n  DMEP DMP DEEP DEP BBP DPHP DIBP DBEP DBP
R K/ (mg-L~1) 72 0.18 £0.04 ND 0.34+0.01 0.14£0.07 0.18+0.05 0.21£0.03 0.13+0.01 0.17+0.02 0.39 +0.02
I/ (mg-kg ™) 85 1.10£0.01 3.05+0.04 4.51£0.05 2.56+0.03 1.37+0.02 2.09+0.12 4.48+0.08 3.86+0.06 1.67+0.32
INE/ (mg-kg ™) 15 ND ND 1.46 +0.09 ND ND ND ND ND ND
KR/ (mg-kg~") 15 ND ND ND ND ND ND ND ND 0.96 0. 12
3/ (mg-kg 1) 12 ND 1.44 £0.18 ND ND 1.40 £0.23 ND ND 4.22£0.02 3.98£0.02
JF3/ (mg-kg 1) 14 ND ND ND ND ND ND ND ND ND
PELTHl/ (mg-kg ™) 14 ND 4.76 +0.03 ND ND 1.79+0.23  0.94+0.05 ND ND 9.270.25
HF/ (mg-kg ™) 15 3.64+0.36 1.96+0.05 ND ND 4.94 +0.04 ND ND 1.55+0.02 ND
BbL/ (mg-kg ") 14 ND 1.44 +0. 14 ND ND 8.07 £0.01 ND ND ND ND
221/ (mg-kg ") 13 ND ND 1.24 +0.14 ND 2.86 +0.15 ND ND ND ND
223/ (mg-kg 1) 15 ND 1.72£0.52 8.28 +0.34 2.07+0.13 ND 1.05+0.14 ND ND ND
%/ (mgkg™") 15 6.62+0.63 5.96+0.53 ND ND ND 1.19£0.21 2.49 £0.04 ND 3.43 £0.02
KB G/ (mg-kg™") 15 ND ND ND ND ND ND ND ND ND
#HIN/ (mg-kg ™) 12 ND ND ND ND ND ND ND ND ND
BN/ (mg-kg™") 10 ND ND ND ND ND ND ND ND ND
BH/(mg-kg™") 10 ND 10.10 £0.86 2.42 £0.57 ND 1.46 +0.19 ND ND ND 1.84 +0.06
MR n DPP DCHP BMPP DNHP DEHP DNOP DNP 3 PAEs

HTFK/ (mg L™ 7 ND 0.15+0.10 0.35£0.06 0.28+0.05 0.84+0.07 0.39+0.10 0.94 %0.10 4.69

13/ (mg-kg ™) 85 1.22+0.06 9.12+0.24 1.98+0.04 5.79+0.03 1.94+0.08 ND 1.91£0.02  46.65

INEE/ (mgkg 1) 15 ND 0.27 £0.01 ND ND ND ND ND 1.73

KRR/ (mg-kg™") 15 0.1620.08 0.16+0.02 0.1920.15 0.16£0.09 0.42+0.11 1.26£0.06 2.99 +4.00 6.30

3/ (mg-kg 1) 12 4.66+0.04 6.17+0.25 2.86+0.19 3.31£0.05 1.89+0.07 1.090.07 2.05+0.03  33.07

T3/ (mg-kg 1) 14 ND ND 4.30£0.28 1.66+0.06 2.15=0.04 ND 3.80+0.03  11.91
FLfi/(mgkg™!) 14 ND ND 4.13£0.08 5.75+0..24 4.400.16 4.38+0.15 1.21+0.17  36.63

MiF/ (mg-kg ") 15 ND ND 3.4740.12 1.51£0.03 7.09+0.19 3.14+0.04 7.59+0.26  34.89

P (mg-kg 1) 14 ND 6.64 +0.17 9.00+0.02 2.37+0.10 1.94+0.18 ND ND 29.46

220/ (mg-kg ") 13 ND ND ND 2.89+0.25 1.85+0.21 ND 5.89£0.04  14.73

0/ (mgrkg™") 15 1.510.13 7.60=0.06 ND 4.12£0.02 2.93+0.02 5.38+0.11 2.85+0.08  37.51

4E5/ (mg-kg ") 15 ND ND 4.13+0.06 3.64 +0.03 ND ND 7.34£0.24 34.8

KL H/(mg-kg ") 15 ND ND ND ND ND ND ND ND

N/ (mg-kg 1) 12 ND ND ND ND ND ND ND ND

FNBE/ (mg-kg™") 10 ND ND ND ND ND ND ND ND

£H/ (mg-kg ™) 10 1.0220.02 4.11+0.04 1.2720.09 6.84+0.06 4.54+0.16 ND 2.1620.21  35.76

T ND FR AR 0 FrRbE A R

+ e PAESs ¥ B AE BT A4 0t tP i K 46. 65 mg-kg ™', & DNOP A A4 46 . Hord DCHP #il
DNHP &5 b7 19. 6% F112. 4% . 2% 318 + 1€ PAEs( DMP . DEP .DBP .BBP .DEHP £/l DNOP)%A%
AR AE B 5L DMP DEP . DBP F1 BBP Y45 Al F2 B2 1A% , Hor DMP bR ™ B3k 151. 5 £, Hak
4 DEP . DBP 1 BBP 2 5i#84535. 1 4% .19. 6 £5810. 13 £i5. F & h/NEFES X DEEP Fl DCHP 4 H ,63\
BA 1. 46 mg - kg ' F10.27 mg-kg™'. /KFE PAEs ¥ J&F 6. 30 mg- kg ', Hov DNP & &, N
2.99 mg-kg ™", Fi i LBl 47. 5% , ok DNOP Fi DBP, ff i Fe 9]k 20. 0% F115. 2% , Hi4x PAEs 4% 1]
ZWH EEJE 9 ND—0. 19 mg-kg . B3 3R DMEP . DEEP DEP . DPHP #1 DIBP K4 i 4h H4x 84
AR, Horf DCHP W B e, okl DPP, T 7 R A91] 18. 7% F1 14. 1% . 3% ALK H BMPP  DNHP
DEHP 1 DNP 4 Fft | Horp BMPP & & fie i, 4 4. 30 mg-kg ™", T i He o0 31. 9% . PH LT Hfi G 1 9 Fib
PAEs B Hr DBP B iR, 0 9. 27 mg-kg ' HUAFI R 25. 3% , FLRJZ DNHP #BE R 5.75 mg-kg ™', BT
di FER 15. 7% . oAy PAEs W5 FEIZE ND—4. 76 mg-kg ™' Z[0). 4T 22 )N A dE S rh 4 S 9 .5 Al
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8 Fl PAEs Hu{A, HL¥°h DNP & i fi i, YR 43 0 7.59 mg-kg ™' .5.89 mg-kg ' H17.34 mg-kg ™', fT 5
FLBR IR R 21. 8% 40.0% F1 21. 1% . BRHLFASH T 6 F' PAEs, BMPP ¥} 5t 54 9. 00 mg-kg ™', FIF
FLBIoM 30. 6% . Hik A BBP K JE A 8.07 mg-kg ™', FLfilh 27. 4% . 25 3R h K 1 T 10 #f PAEs, Hirp
DEEP &5, 7 8.28 mg-kg ™', Hi¥k DCHP K 7.60 mg-kg ™", ZF Fr i el 21. 1% #120.3% . B
Hk Y 10 B PAEs, Hith DMP & &5, WM 10. 10 mg-keg ™' FF i Fo il 28. 2% , Hoyk & DNHP, ¥k
9 6.84 mg-kg ™', T HLWIR 19. 1% , AR N ND—4. 54 mg-kg ™' B K E1 G R I iR 247 ok 46
i PAEs.

2.2 H5EWNANREN B PAEs 15 44K R

H i E NN Z R4 5 A b PAEs & s EA TR AR 58 6038 4 BUA Hi3E 24T E 50 #
iR 2. SHMER M XK IREE PAEs 75 YIRS Eb, KW 3k s 7K SPAEs 15 YR 00 e fef %
Dutch W Fi SN /R R0 M 2K P9 i db st i AR B B4R R B T R VL E R BOK PR V5 Y 4 7
1E2E EML e 89 6 F PAEs( DMP .DEP BBP .DBP . DEHP il DNOP) H1, DMP 7ERF 5% IX A48 i, (A 7 3
M XA R R FE AR, P b i oKk b DMP & i e, 158 ND—18.6 pg-1L~'. DEP DBP,
DEHP F1 BBP %% BBP 7£ {5 1548 VT i 22 PR 858 i A K 8 A1, AHIF 58 B oAt b X 34 46 | AR 5% IX
B, 9N 140 pg-L" 390 pg-L~" 840 pg-L~"F1 180 pg-L~". DNOP 75 Kt MLl /R 14 i 1 &5 ] 28 PC Bt
A, AR B 5T XK IR B8 T i AT Ok e e, AT XA TS G vk B S T 22 Dutch 15 0. 002—
0.008 pg-L~"FIEg 5 i MR /K A5 ND—0.04 pg L.

1 HIEMEE o W5 X PAEs V5 LR BRI K False Creek BEUTEUAH A %2, FLENE Gomti River 7]
DLUCRRAR TS G AR ™ B A R AT T M 8 (R BT P el A A 55t DX b 3R - S AG 00 45 SR % 7™
0. 7ER LA GIA #5250 6 B PAEs SRR EL DMP FEBUM | R at A B 3 b X -3 PR AG Y
{ERFR G DX HH e B dpe i A 3. 05 mg - kg ™', HLVROH IR B 1) False Greek ¥ FOULALA A 0. 35 mg-kg ™.
DEP .DBP i1 DEHP 3 #f 54K d7v, il & K False creek H& MY UL FAE vp o i, MK 7. 97 mg kg’l .
22.4 mg-kg ' M131.9 mg-kg ", HK NAFFE X DEP ¥R & 42.56 mg-kg ™' B M2 5 DBP ¥k & A& ND—
1.77 mg-kg ™" BUINTT DEHP #JE Hy 0.81—2.20 mg-kg ™", & T E AN HAd X BBP ZERFSY X & it e
KE)1.37 mg-kg ™", HAhHb X - 3EFREE o ND—O0. 18 mg-kg ™', DNOP FERFST X i A A 1, ZEM 4 K False
Creek W5 UTRUAH T & B dw i, i85 3. 87 mg-kg ™'

WFFE X B R T PAEs 15 4SR0S 75 B M DA , 5T M A0 X 5% 48 5 5f B RUAR 564 LTS
YR 58 AH XF ™ E. DMP Fl DEP i I ¥k B 7E A< BfF 58 % i, 35 B ND—10. 10 mg - kg ™' Al ND—
2.07 mg-kg ™", HUCHTE B HIX , g ND—1.00 mg-kg ™' FI ND—0. 49 mg-kg ~'. BBP 7E 7 & FlH 5 HLAE 5
R TN TR I Bl X S TR BE AR, O ND—8. 07 mg-kg ™' IFSEIX DBP A i & i A
5 4l DXAHE , R T H Al X . DEHP 7E47 R EL AR ) BIFSE XAt e BE RN AR 28 ) MIAR L ELAR T B i iR
KT 14.95—58. 10 mg-kg ™' DNOP 7£ 75 & M50 24 55 bt B AR A (HACHE 58 v & i de iy, i ND—
5.38 mg-kg .

WFFE XA 2 AT PAEs BYT5 Yo M, mT REJE: T RIS & 5 o & 3k, Tl R /K HE il Fn
B VR 1 ) AT B M 45 30 PAEs R ABREEDS | H SR i A7 Mkt A LSR8 S I B i X
MR SEFE, FBOXETG PR BE PR —E & 4. B T Tk 5 Y4 PAE 15 0 BRHHE R 44 75 hin
F AL AT R A 2GR AAR L R 3K ) e A b 3 shai A B A3 h ) S EUK 3L R RS PAES
) B R
2.3 R[REIER T B 00 AE YA so:

W F N HIEAMRTE LSRR o, W 0 WG B R B & AR TE /N B B, FLTS el R S o B )
J B A e AR IR AR X A I 4 28 SR B2 DI TRdE AT AT AR AS AL, 4
HAEW AR S5 S5 R L2 3. A58 45 R Bon , ANFSE B PAEs AR 8tk R TR, HL R — A g
AR B A W A 50 25 ) 0 . fEK R R ROR BSR4 AL, A WA R R i
28.3%—75.0% 11.0% —75.1% 1.8%—69.5% # 6. 19%—78.5% , B} DEMP 4= ¥4 %k i K,
SR 75.0% 75.1% 69.5% F178.5% .
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Table 3 Bioaccessibility of PAEs in different oral media

PAEs K(x+s) THE(x£s5) FE(x+s) B (x+s)

DMEP 75.0% £5.0% 75.1% +£6.8% 69.5% +£6.4% 78.5% +7.3%
DMP 32.2% +3.7% 31.4% +5.9% 35.5% +5.3% 22.3% +6.9%
DEEP 55.6% +2.4% 73.6% +4.8% 63.8% £4.0% 67.4% +3.9%
DEP 42.1% +£5.6% 33.9% +6.3% 48.2% +3.1% 40.2% £3.9%
BBP 55.1% +2.9% 48.7% +4.9% 63.2% £5.1% 53.8% +5.4%
DPHP 33.8% +4.3% 32.4% +4.6% 17.9% +1.3% 6.3% +0.5%
DIBP 28.3% +1.1% 11.0% £1.3% 20.2% +1.8% 10.9% +1.9%
DBEP 42.9% £2.1% 24.0% +2.3% 16.6% +1.6% 12.0% +2.0%
DBP 42. 5% +3.1% 48.3% +4.2% 37.2% +3.9% 29.3% +1.4%
DPP 38.5% +3.0% 31.2% +2.5% 8.5% +0.7% 15.6% +1.7%
DCHP 34.4% +4.3% 38.5% +3.5% 9.4% +0.8% 11.4% +1.0%
BMPP 44.6% +£6.6% 53.9% +4.9% 7.8% +0.8% 6.1% +0.7%
DNHP 40.0% +4.3% 31.2% +3.0% 11.3% +1.0% 27.5% +2.7%
DEHP 46.5% +£3.5% 32.8% +3.9% 10.3% +1.5% 16.3% +1.5%
DNOP 49.4% +£3.0% 37.6% +2.8% 14.8% +2.0% 17.2% +0.3%
DNP 43.2% +£5.4% 53.2% +4.5% 23.8% +2.0% 25.8% +2.1%

TE:x =5 RIR PAEs AR HIMHE + rifidh 2.

Kang %557 SRR = AN IX % PN IR A 0EF 7 R | i 5 S I A U451 2K 2B 7 DEHP  DMP A= 4145 3%
PE 10. 2% F1 32% . Z8 408 S iU X 86 32 vh PAEs A=W Sk R4 5 , 7541 DEP . DBP #1 DEHP
WA ST R 87.5% 50. 2% —58. 3% 1 43. 1% —50. 7% . [E N AMNF £ 2438 %A WIS S W a4 4
AREDEAT T ANEAIIESE , Witisiepe 25 % + 3 i) PCDD/F A=A 3o a2, #5340 T H A 0 A 3%
PR 0.6%—21.1% (SEYIME N 10. 1% ) ,Hack %517 %} 3% sF i) PAHs F1 PCBs FEATHEH0 B 5256, 45
2SR T HAYAREN 3% —22% A —E R A W)E , AV BE ST, 2 X i
X 2 AMK A PCBs AR A S M il a2, 25 0 3. 3% —66. 0% , il 525 2 T gk i | |
B3 PBDEs (194 WA &5tk , HIG 0 23. 1% —39. 0% 12, 1% —2. 9% . 5 E N AMOHGEH 1L, BP9
T INAS B A= A S A A — R B I 25 5 DU o AL S50 A i T2 A AN R, HL T A3 o RS e )
T A By X6 LA A S5 A AE S
2.4 AR RGP PAEs 5% /4 4 i

Srpr ECEERRE R 2, A B TR R K MRS RRI AT AT RS XS
YL B A 1 A [ R

AL FE T (NFE JKFE) B IS (R B3R |, SR B 5 x4 1B 0 i Hn
T AL B AR v T YL 5 B T A TR O AR A R R B, . (/NEE KRR Y PAEs 7R 5T R
W VaAVE ZE S BRI R /NAZ .5.8% 7.2% F120.3% , KAH:5.2% 6.8% 1 18.7% . i3k
BB TS A I PR 2RI PAEs KBRS 32 13.3% 30.0% ,H#:9. 1% 25.4% , T3¢
9.8% 27.5% , Lt e £/ K3, YR MR LN PAEs BRI K. S a2 =05 , EE/
F JKAEH PAEs 3R B H SR LA 69. 6% 72. 1% , §% 3% HF FASE  HOMURN A 38 5 90 i PAHSs H ) A
60.7% .67.8% F165.3% , WL 2 , FEARF BB PAEs I ZBRF A —EM 2SS, TR &R TA Y
IKAY B B, A B K o S R R RRRERR.

2.5 AEBEFERITH

TRABLZE AT U X6 A I 3t SR R R S B AT Ak, S IR B PR AR, F 58 P IR (EF ED . BW AT
2 R I BBl N AR S PR R A (8, ELARB 2 WL SRk ). CF . CS .CW  Ba 2R F 5258 SR, CH L FI
K EPA HEFE(E, 735018 1 x 10 7° kg-mg ™" |1, Al S8 G SR T 28 10 2 8 7). 4 ) %o R 3890 0 3 ( 97 i
X)) ANFEZPAEs B B B WA % 8 T A W& O R SR B T3 AR 2
W REE APy R R 2 4.



202 woom o % 33 %
35
30 O/h#E  BKEE HxX OB B Ax
s 25
g 20
# -
< Y -
By 10t 3
| 1 d
-3} bz
K R
B2 w3 ATy A LR LR
Fig.2 Different approach to the removal of organic compounds in foods
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Table 4 Exposure dose orally exposure medium PAEs
5 2 MEWEN, HBENLM HATVEN & ATV ai I R
B (mgekg™d™)  (mgkg d7) (mgkgThd) (mgkghd D) (mgekgd)
Y PAEs 4.94x107" 5.93x10 ! 3.76 x10 ! 4.55x107" 4.80x107"
ZBA YA R T PAESs 1.82x10"! 2.14x107" 1.39x10 7! 1.64 x107" 1.75x10 7"
Eﬁ}ﬁggi}i&% 1.65x10°" 1.89 x10 7" 1.29 x10 ! 1.51x107" 1.59 x10 7"
oy .| S
N PAEs HAAEA A 4.80 x10™" mg-kg ™ d ' HAEYARMEG  BEEE R 1.75 10" mg-kg™d ™',

FHIL Y PAEs EAZAGAR 63.5% , % & NG UG, BIEE N 1.59 x 10 mg-kg™"-d ™', 4H

= QSSH=}

[t Y PAEs FHEAEAEK 66.9% , B YEY PAEs Z iz &

Feii, SR
FUAG FE N AMR Z 228 %A PAES 2%

=

H

T, atf &5

BRI T R KFT R

PEATHETE , AT 587 AR A P bl — Fof i PA) % o A 2R

WS HE ARG R ) | Pl e T Y ) A 5 5 T DR [ 2 5 & 2 1 AR B

BSOS B (F57) , 4% 5.

RS HARAMIX PAEs A H 555 i
Table 5 Human daily intake of PAEs ingestion in the world

BRI s (mi?}ijg,l> i EEIR
%1% Erlagen 2.19 x10 2 [45]
e 3.09 x10 ? [46]
[ 1.95 %1072 [4]
W 7 i 22 1 ENJE 8.73 x10 72 [4]
WRER  BERARRE H A 2.07 x10 2 ZIGYN TR [4]
(BHRRER) LR PE 4.57x1072 [4]
Bl 1.95x10"! [4]
hE 3.42 x10 72 [47]
L 1.12x10"? [48]
TH I 5 2 AT 1.48 x10 73 7K [49]
TH I 5 T 4.20x10 2 KB [50]
SR WML PRREE  KIEMW 3.34x10° ii;‘ L ELLNG 51
HACIE I A% 5R BRIT =4 1.29 x10~! ii;\;ﬁ?&%ﬂ% LN [51]
TH I 5 AT 1.59 x10 ! KA FEE —
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ARSI R P 5 5 12 75 1 R A 7 X S A AR A (B MR e VEFE AN TR] 2= 750 3408 ) IO 52 DX AR 2
i 1.59 x 10 ™" mg-kg~'od ™", 5 ESNHAd X Py 22 FE BRI G LA, PR B R A B B ) A 1. 95
10 ™" mg-kg ™ "+d "' AHIL, B FHEE Erlagen JEE BHE ENEE  HA HRPGE A E b E AL SRR EE R
WEHE, il o 7.3 £%5 51,5 £5.8.2 f55.1.8 £5.7.7 £% 3.5 fi5 4. 7 £ 14. 2 £i5. (HX AT RE T4
SR, BN BGRB8 5 W M BN A~ 2 iR A 5 0T By 0 2% B R i 1A — 3.
FEN AL =AM BRTL =AU IX 250 B (K 230, B3 ol FLAa (2R KR (8] 6iR)
A FRBRIBA (IHAE PR R ) 1 S22 85 0 T R A7 A 530 L, AR AR 9 285 R 5 SR VT = A1 i b DX 2
FEE 1.29 x 107" mg-kg ~"+d 2L, BT EAHRGE Y 2000—2010 4FFKIT = AP0 X, AT AR A
JTRR T I b DX AR £ it PR 8 11 8 B R o P B 5 SRR T AR IR P 58 45 21
2.6 AWFGEHE UL Y )

T RS TR & GA | Hi5 b Z IR T | 2R RAVEY) , A — E FEEE 1Y PAEs V5%, 78
HIAREGE 28 34 MR P T Sk 2 i S B0 A T R R4 T Ay AP 28 (RS TR f p R W SR KRB
FEAC, S RN BER R 28 A A iz 28 28 A o H YEE A B i (0 Y 1 A =T SR I K& RIS 3 Ui
AET 1.3% . WA ABERE B 25 2R 2% ARBESE PR FOK I R84, EA R 8
A E D PAEs V5PN ZA B i PPN KI5 38k 28 114 A B 52 88 XU AT A7 AE — 22 R i 22

A5 R T AL G B T AR S5 I AT A 55 & B0, A ad 22 85 S 5000 22 28 KU T
4 AU E T T O R AR R [ B 4P R A LR E S BN IS, + T MR IR S R
TR $E e T A 2R R ST AR L PRt R I S TR I, I NS R BT
PRI (1) JR) BRAE 1T B S B00R A B AR R ST, 76 SEPR I e 705075 SR A AR 2855 | DLSR AU DAk
AT ReER B,

TR AT T e Y5 e ik B B N — . B2 A A L £ FHn T A b g
fif et R SRR RIS, B A TR 4 DA 05 Y% B 2 A 1 TR 0T AR I 0, B KT RE b AR 41
SERRE L, AR A 45 R i R AT RERE T SE BB . ARBFSE s Rl (KRS NE) B3R (R UL
3 ) HASLALLIF fire I 0 A S R (1 28 11 2 8 00 1, (HL Fl T A 0 5 Joa 1) 2 Ak B T T AR A v 2 ot
TR, H RS BT i e 225, HLRIEAT 18 KRR it A B 25 | ODOR FZ A5 e 18 R il
NBEEWIR S O BB AL I A — AN .

H i B L AARSMEALSEES (in vitro test) FISEEZ N )12, HLSC5 7 20, AR50 R RIVM A
PO B R ACIRA , BT in vitro SCIRMIL A BE BAFAE 22 5T 38 FIASIRI 230 5 1 O T 4516 1T g
FAAE—RE 22505 ANG YR B A A S 2 o S S AR, A S PR A Hp A BIRG 0 45 S A e
B 5 S AR BRGS0 N 53 B B AR KO A5 A AR 5 4 A G

AT F AR Y 5 45 -5 H A R 1) % R VA 245 SR R T S A 1 28 11 2 i R de vy, L T
22 F FR IR W 25 A FR R R i B9 T B R U BH 1) S FE A I i i R R 5 ) i A A
J5E b A B — 00O I PRy S SR AR R U M fe B SK R 1 B R T R R R AR T AR B A BN R, B TS
YLy WA TR) 2 85 i AR A T BIAS [R5 B A fa B 5 M 255 0 AN — A, 7 22 AR B8 7 i 4 B WO A I
HEZ AT AR RIS AR R AR B 2 A TR, 5 HA B 5T T HebE R AR, 76 5 30
WFoE 232 b K B AL PAEs 2 @8 e 8 & Sl 7 = it

3 4hiE

(1) KGRI (FRE ) WSS X452 LA i b PAESs 1554458 0 8, ZERLIN Y 16 F PAEs | B KET S
TR SR AN, HA A TSI 2 Bl DL B3R R /K Bk DMP DPP 4G i 4h, HiAth 14 Ff PAEs
BRI A AR AR B (R 25 AR TR IROH K TLAEBRIE ( GB5749—2006) , 4 T 7K H1 DEP A bR, DEHP F
DBP 43 AEEAR 104 F5H1 129 75, 145 % S5 [H + 5 PAEs 1L &4 HlbnitE , DMP # bR ™ 835151, 5 7%,
DEP .DBP Al BBP 25845 35. 1 £%.19. 6 f5F10. 13 % ; FEMBEEh PAHs ¥4 AR, 5 E N
HMRIEA AP —E 2 52
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(2) AR FTH PAEs A WA RCEAR], B[R0 5T AS [m) A A A 00 vk 22 500 Bk 2. 7EK | R
FEFKTNG S 4 8T o, A WA 3 vE 43 38 28.3% —75.0% 11.0% —75.1% 7.8% —69. 5%
M 6.1%—78.5% , HI2h DEMP WA MK, 70 3 75.0% 75.1% 69.5% F178.5% . 75 & =24
FRJG, BT PAEs 5% B & BT 5 W IR Ll 69. 6% —72. 1% , i 3% v 5% B4 2 B o e B K 60. 7% —
67.8%.

(3) K (R X)) ANRE% IR = 75 PAEs H R N 1.59 x 10" mg-kg'-d ', Mk
Y PAEs HEA RN 66.9% , HAM BT B T, F LAFTRHERLTE KEN. CAMNEN
HMRGE , ToIe Sl 1 P AR AR T A R R IR N R R N & Sl 1 Vs Y 0 5 R R O[]
FRERIBAE I NIREE A TSN (1) H 34 2 88 7] e A AR X A e
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