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Current status of phthalate acid esters (PAEs) in greenhouses in China and comprehensive control technolo-
gy: A review

FENG Yu—xi, TU Xi-ying, FENG Nai—xian, CHEN Xin, CAI Quan—ying, LI Yan—wen, MO Ce—hui’

(College of Life Science and Technology, Jinan University, Guangzhou 510632, China)

Abstract: Phthalate acid esters (PAEs) are widely used as plasticizers and constitute one of the most frequently detected organic environ-
mental contaminants. With the deterioration of the eco—environment in China during the past three decades, many studies on the occur-
rence of PAEs in greenhouse soil-crop systems and their risk evaluations have been conducted; this allows us to carry out a fairly compre-
hensive assessment of PAE contamination at a nation—wide scale. The sources of PAEs in agricultural soil mainly include agricultural film,
chemical fertilizer, and sewage irrigation. We collected published data of PAE levels in soil-crop systems (greenhouse vegetable and open
field planting systems) from the Pearl River delta, Yangtze River delta, Bohai rim, and northeast China. The concentrations of dibutyl
phthalate (DBP) and di(2—-ethylhexyl) phthalate(DEHP) in vegetables in the Yangize River delta were higher than those in the Pearl Riv-
er delta and Bohai rim, while the concentrations of DBP and DEHP in soils in northeast China were lower than those in other regions. The
daily intake of PAEs was evaluated for different age groups from different regions of China, suggesting potential health risks. The control
strategies for greenhouse PAE pollution are summarized and offer a scientific basis for the control of PAEs in greenhouses.
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WA . T PAEs B9z A Y, S 3O AE 15
K AR T5 VR IR BT A AR A PN R A R
PAEs J& MR /) 8 43 W TP, A T TE ) A 5 w5 Pk
A= RO e, S5 R B AR 3 )R (USEPA)
W48 — B R — W1 i (DMP) 48 2 — F ik — Z i
(DEP) 487% —H iR — T Iii (DBP) (4B —HI iR —1E
F R (DnOP) S8R —H 2 —(2- £ 3% ) g (DEHP) |
A2 B R T %R (BBP) %5 6 F PAEs fL& 91 5 AL
JeE A PG Y™, IR E A H o 3R PAEs fb A&
) (DMP .DBP .DOP) fifi i “hy R EE AL 4515 4L 41,

T 2 KB AR R A% 2 e 25 7 PR i) S B 3 1) 3
Az ORI Rl AR T B B SR S R
LR AL AL A A i T B i S R
i FH R SRR, HL v Y PAES 1T 3K 20%~60%"".
FEAE PRI AR R PAESs 23 WB I A K 1 48 R
2, G SR, I BB AT B, KR
FH & PAEs AR ™l 25 S BUIR R B R 8 , F AR
Az — s A BRE KU T 28 RO 8 AF Ak T 5 P B d
PR , B i i | 28k s RJC K bk vk S 4
SRR Rt AR AR 3 3 R PARS 15 e, iE— 24
TN T RHIER =2 PAES 58 81 o dbat GBres 07 AOR
i S AR A R X £ 3 PAEs 7% f#£>10 kg - hm ™«
a " BIE YT LT IR B A A L B SR R
32 B A [F 2 B 1 PAEs 75 92 K ER 52 o PAEs
TRAEHETRILZERE L2, EERE
TR 35 1A N BT, A BRLA R A R i,
51 R BRI A 77 i 2 4 Tm) R A SRR [ | H 25 58 M L 1H
H X 3% R 2 R 1 8- 55 5% R 48 PAEs 975 44
ROCIBH = HEAR T i

H Ry Fisehtade H 38 DL R 5% PAEs V5 Y F 5%
O —SE 4, H 06 F 38 R % KM PAEs 75 4Lt
REEA TR AR LRI SGREE W ARE . HRGE T
i TR [ 25 KM R Y PAESs 75 YL BIOR K HL I | % o 7%
TE AR FE UG, A F 52 K 2 T 32 JLAFE Web of Sci-
ence(WOS) 1+ [ AR FL At 15 i TR (CNKI) 048 7%
oY SCHER 3L 33 5, X ER = A (n.a=691, negean=346) |
K =M (0=360, nen=454) . H 3 (n.,=403,
Megeatte=120) IR IE (=68 ) 55 1 DXl 2 A A % KA
Wi R G rb 3 538 PAEs 15 YR & R0s kAT T 4e it
P (R 1), g T 3 L % KM - 8RR = PAESs
1SRRG, PEM T B3 PAEs (19 A H 3 A B0 i
JREAUE , i 1 T 4 il il 25 KM PAEs 15 Y 2 G 40K
AU hy 3 28 M 11 4 4 A 7= MR B AR 7 i 4 A 4k

Bl B8 o WF 9T & BUIR S KM AN % 32 b DBP Al
DEHP ¥ F& Rk 4 40 %8 i i, A e A< SC DL DBP Al
DEHP & 1A 2 KM+ -85 32 R4 SPAEs {5
YRR AT Y

1 BEXMERZ PAEs KR

1.1 RREER

Wi 5 6 1 I T e L A Yk i S 2B T RSN
T3 A, AR BB o R B T LA — Y, 22016 4F,
FHF Al A= 77 1 20 84 v 545 = 75 260 J7 ¢, b 5
IR E 147 7 ¢, AR B 55 AR 1840 77 hm’ s FREIK
FES ol FH S AEAS [F) XS RN (A 3 K 25 57, b R 2
B A AR AL AEAR AR PU RS FNPE LM IX, Hrp
FEIEIT RTb AR TR U] AR A Rl R
FH A X e LA A R S B S R AL 71X
F4) AR FEE ARl ) R e R 55 1 PR A I T 3 06 B L H
TR P A BB 1l X8 T 5 T S I, ol Az 7 e R
s AR B K, b s A 48 b PAEs % 1
L, IR F] 11.2~1232 mg - kg™, SR, 2 FFEH vE b
i X KM 2R G L B8 FNEE 32 PAEs 15 YL A7 i il , 75
BN Z b R FH (M) 18-85 5% R 58 PAEs IR
SRR 0 N &Sl i ) v N L ) N 5
B 24958 B3 2R 19.7% , BEAFE A KA AR F 78+
gerp IR AW BRS8N S A B E
PAEs 15 Y4 AU o A F 5 i iE , i % KBl 138 1 PAESs
e B R R 3 1Y 2.5~3 £ 1 L KM B R R
PAEs 7 i & /% KPR B 32 1) 3~6 £,

28 IO 385 5% PAEs 15 Y 5 A i vp PAEs
i R R R M R R £ AT O, A
H DEHP 5 8 sy RS R EE R e BTG A
NIV SR TSR R B3R VM RS KGR
FIGE 245 9 Fligh 2 vh DEHP & ', (1 R il
FZE PAE 4>~ DEHP, H:SPAEs(119.39 mg-kg ™" ) 2
B T A AN (50.84 mg-kg )P, XTI
M WL IR T5 0 9 PAES R AR R, T AE
TR (0 b B 25 T W SRR b B T I T
PAEs BRI, 38 2k 4 A [m] Ao 82 2 i) 7 =5 K0
T4 PAES W B R R, Ui A M - 48 vp PAES MRS IR 5
LA A P, R ZE M+ IV + b+ S =X
505 R+ b 5/ B8 AS e R+ 8% SR A b PAESs 5 £
i, 297 3.18 mg-kg ™, HR IR I 5 KM+ AR+ 55 52
B (1.88 mg-kg™) Flil % M B2 55 /N 2 o S8 B+
0 (0.81 mg-kg™) .



O Ty, 5 R R RNAR R IRER (PAEs ) 15 4 K 25 A 5 Hl H AR o o e 2241
*®1 REREMK LEMEHEIEH PAE &8 (ng-kg' DW)
Table 1 The content of PAEs in soil and vegetable in different regions of China(mg-kg™' DW)
B DBP 3 fit B DEHP & 3 DBP & -3 DEHP it P
@ﬁ T DBP conc. in vegetable DEHP conc. in vegetable DBP conc. in soil DEHP conc. in soil ;cﬁk
Location  Types  SEI5{Y Frifiz2 biEXiEl M bRk WHL IS bRz T SEIME bk L Ref.
Mean  S.D. Range Mean  S.D. Range Mean  S.D. Range Mean  S.D. Range
PR=4A SRR 0.002 0.0002 0.002~0.023 0291 0.146  0.006~0.465 0.002 0.001 0.001~0.004 0.021 0.017 0.001~0.057 [18]
W gexmiy — — — — — — 0.342  0.423 0.009~2.740 1.760 1.590 0.107~29.400 [19]
BRAME  — — — — — — 9230 —  nd~20.600 11.000 —  2.820~25.100 [20]
FTRMM 0562 0376 0.162~1.790 1.920 1.380 0.046~6.100 0.164 —  0.036~0.282 0.410 —  0.074~1.470 [21]
FERFHE 0874  0.801  nd~9.920 0718 1.140 nd~38.100 — — — — — — [22]
BRI — — — — — — 0.259 0.162 nd~17.500  0.148 0.080  nd~6.480 [23]
FTRMM 0250 0062 nd~0.680  0.120 0.056 nd~0.740  0.673 0.092  nd~1.720  0.183 0.103  nd~1.860  [24]
FRMM 0553 0.030 0.110~1.100 0.668 0.116 0.180~2.760 0.775 0.136 0.370~1.480 1.660 0.575 0.270~4.970 [25]
R — — — — — — 0282 — nd~1.770  0.140 — nd~1.390  [26]
FRFH 6.840  7.090 nd~17.100 0428 0.543 0.041~0.643 0.409 0.559 nd~7.650  0.146 0.126 0.001~4.200 [27]
=S @RMHL 0578 0.852  nd~1.840  0.147 0.195 nd~0.540  0.980 0.495 nd~1.330  0.710 0.994  nd~2.180  [28]
WX g Rfii 3.900 3240 nd=9.270  3.020 2000 nd~7.090 1.670 — — 1940 — — [29]
FRPHL 1890  —  0.777~2220 0610 —  0311~0.818 0370 — — 0770 — — [30]
Batigel 0.021  0.006  0.009~0.057 0.023  0.006 0.015~0.056 0.065 0.022 0.016~0.187 0.024 0.010 0.003~0.118 [31]
witidel 0.092  — nd~0.659 0796  —  0.029~5.520 0.100 — nd~0.720 0450 — nd~2.250  [32]
Wil — — — — — — 0210 —  0.140~0.350 1.480 —  0.810~2.200 [33]
Wit 0.800  —  0.130~1.810 1.370  —  0.120~5.820 0.170 — nd~2.080  1.840 —  0.240~4.180 [34]
v il 3.020  4.580 0.210~8.300 3.450 5.010 0.543~9.230 — — — — — — [35]
WX e Rfib 0983 0460 0.660~1.510 0523 0206 0330-0.740 — —  7.790~15.100 — —  5.140~13.700 [36]
s, — — — — — — 0.162  0.152  0.054~0.269 0.101 0.040 0.073~0.129 [37]
Bl 0400  — — 0.460  — — 0435 — — 0.671 — — [38]
gl — — — — — — 1470  — 0.016~15.700 1470 —  0.073~5.320 [16]
BwRAE  — — — — — — 0.165 — — 0.046 — — [39]
Btifl, 0498  —  0.016~2.950 0.549 —  0.049~2.630 — — — — — — [40]
Wl — — — — — — 0425 — — 0369 — — [41]
FTRAM 1181 0319 0.010~3.330  1.600 0.313 0.110~4.500 3.070 —  0.550~10.800 1.080 —  0.420~7.060 [42]
Wil — — — — — — 1140  —  0.340~1.660 0470 —  0.220~0.740 [43]
Bl 0440  — — 0380 — — 0.500 — — 0550 — — [44]
AR K BRA — — — — — — 0253 —  0.037~6310 0.123 — nd~3.870  [45]
Eﬂﬁiﬂ Wil — — — — — — 0.440 —  0.180~0.880 0270 —  0.190~0.580 [46]
. Wil — — — — — — 0.447 —  0.051~0.676 1.120 —  0.517~2.120 [15]
R — — — — — — — — nd~0.112 — — nd~0.274  [47]
BwRAE  — — — — — — — —  0.140~0.350 — —  0.810~2.200 [48]
1.2 #MiE A FELHE B0 PAES 51 A, 3 KT 22 K B - 5 3¢ 1)

# FAE B PAEs 7% & 8 0.01~3.00 mg - kg "*%,
P 5871, 2015 4 b [ 4k A3 2% &8 5] 6020 7 t, &
1990 4F 1 i £ 22 (2590 J7 t) 5 I Ab , W9 2 JE 2 |
3§ MG 2 5 MR RL op Bl A DU A PAESs, 3
TN 2.24~6.84 mg - kg 5= F AL AR H %) PAEs
e BE L B R ZRIE W R R E R AR A R S
PAEs () 8 2R UE . L, AL B A HLAE A R o

Az 25 KBS o
1.3 #EBKIESER A

VIR KU R 2R 5 e Y 2 KR AE R 48 PAES
TSR R X —E SR IR KR K I — ik
oK F b ZRK  H TR KR A R KB SR e K U R
K W 14 AS [] 2 & 0 PAESS™ 3% [ 45 T H 32 K
PAEs £ e B R JLBOve 8 LR, ek, 157K
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VB HEWE KR, B AT LASE i AR AL, ORI VR 5/
2 B b DX R FeboAR () EE KR 2 1, H H AR
TSR BT = A RO, K AR A A R T5 7K 4%
A T A% B, 15 A PAEs V549%™ M 535
JKHEE A 1 vh SPAEs & 53k 33.6 mg- kg,
W DEHP & 5 4 29.4 mg - kg™ £ 30975 /K 3 0 i) K
ZBIX AR - e, DEHP 1 DBP ¥ FiE 1 AH X6 45 1)
VHRE S S5 A% B 38 PAES YR EE 54041, An
T HE e rh PAEs Wk B S IC 12 0 398, b i o b
B+ 3 PAEs £ 540 M 7E 0~10 em A )2 1, 18 40
P 3 PAEs F 25041 T 10 em DU A9 £ 2,

2 BERKMARSPALSTLIREHENE
KRG AR

2.1 BEITEMBERXPALSENRER

TR = K R I A AR b X [ T
M RIB N ARZE BiH T KL,
AR BT P e o o7 S 4 i 41, JH v BRI b X 24 100
T3 hm? KL =AML 40 7 hm® ARIEHLIX 249 32 5 hm?
FIERVT = AN HL X 29 21 J7 hm®'®, Bk = A I = A
Hi X 32 PAEs &5 : DEHP>DBP, PR Hb [X. 1 438
tH PAEs 75 : DBP>DEHP, Tk =/ Al = M M X B
3% h PAEs 77 i : DBP>DEHP, ¥ ¥ 1 #b [X 55 3¢
PAEs % & : DEHP>DBP, 13 DBP % & f5 i (1) 2 2R
i 1X (0.837 mg-kg™) , 1 DEHP % & i 5 (0 J2 Bk
AR (0.794 mg-kg ™) 5 1 A HLIXE S 1 DBP Al
DEHP & A5 2k — £ F IR i i b X 2275y o 2 DX
N ERSE T PAEs & i 5 il 5 T 1 3% PAEs % 2, b R
e X 3 i PAEs & AL FH MM X (E 1), &

—_
=2

GEit o, AR L X S 13 PAEs % f R A
A R B (RY) 439114 0.975 (P<0.01) 1 0.457 (P<
0.05) , LI X AT BB 512 4 4 M X 1) AR B FH 8 % 1)
MIEF . HET, I E M A E 4R H 135 PAEs il bR
WE . 55 [ 4 HE PAEs 1k 5 9 4% il A5 ME DBP 4 0.081
mg kg \DEHP }y 4.35 mg-kg™'. 218 3% [H + 3 PAESs
A6 P il b o, 38 [ 1358 DBP 5 & 19 - 4 {H 43
R, T DEHP & & K WA% .
22 BILBEAMPAL SEBER AT

% KA & 55 vh DBP(DEHP) & 543 51l hy « 133
0.457(0.733)mg kg™, B 3 1.508(1.831 )mg- kg™ ; & K
fl 45 & 4t DBP (DEHP) % & 43 5 24« + 3 1.283
(1.389)mg - kg™, #i 3% 0.841(0.659) mg - kg™, i 12 X
T 3 KM 5 8 KA L R FNEE SK PAEs & S X o #r
RN ZE R AP AR R h B2 PAEs B it 2 T
g R AE (P 2) o Ik 25 M9 B A b A A 87 P 3
o, 2] 3RS S PR LRI PAESs, S 3L PAESs 18
T HERE A R WS R I, B A X AR
KM &5 3% o SPAEs (DMP, DEP, DBP, BBP, DEHP
DnOP) 2 E 4 0.79~7.3 mg- ke, /55 KB E 1Y 2~3
%, o DEHP ¥ B0 4.3 mg - ke, 55 T B 2 0 i
1 R BRI (1.5 mg - kg™ )™, 3% 3= 25 bl 4 B op 4
& PAEs 76213 R G T 3 BRE 32 31— 2 1
BELTH , 9 28 R 25 S PAESs W J& 14 m , [) i -+ 48 v
PAEs # & 2% K2 3, 2 S 30R = K
FPAEs TR TFHE, Gt R, B XM RS
18 PAEs % B B = IR E KA R 4, X e
RAEF ARG A — LS B I K K 1 g
PAEs -3 SR K2 7t .

% b x BR=SHIX K = Ayl X IR X ARt X
ME‘D 12: x * y x
22 of x
E% 4: «
§ 2: o % o fu]
o of 2 @ g = 53 i @ @ * x @ % == @
2 1
-2

DBP-V DEHP-V DBP-S DEHP-S DBP-V DEHP-V DBP-S DEHP-S DBP-V DEHP-V DBP-S DEHP-S DBP-S DEHP-S

IS H Y PAEs PAEs in soils and vegetables

DBP-V #l DEHP-V 43 5| /R 6 3% 1 DBP I DEHP [ 3% &t , DBP=S Fl DEHP-S 43 5| #e/ -3 +h DBP I DEHP 5 . T[]
DBP-V and DEHP-V indicate the content of DBP and DEHP in vegetables , DBP=S and DEHP-S indicate the content of DBP and DEHP

in soil, respectively. The same below
1 RREIMEX T EMEEK A PAEs F 8

Figure 1 The content of PAEs in soils and vegetables in different regions of China
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2.3 AEEEX PAEs HIEFRES SR
itk B, 3 E#E3E  DBP Al DEHP V-2 5 54y
WA 1.271+1.732 mg- kg™ #10.891+0.973 mg- kg™, ¥
R R o KRS SRR T AR E B S PAEs (1) 7 it
AT (SN KRB, DL EB i L3RR (B
3). A FETFHE T Z I, SRRE S AR SR AR T
SELERCZE T OISR KA M SR Rl GRS
SN PAEs & SR 5K (] 3a) , MR B 2 (545 9)

HAN GEIR L BE T B H KRR AN R
Wi X PAEs & 4K (E 3b) , B2t T 4 6 8
52 SPAEs & HEH(E (2.062 mg-kg™!) o ERSEAE TR
SERRE ik B AR M R TEAR R R R
SR KRR PAEs W) 2R &, 1Ak, 358
A KRB A S5t 2 52 I PAES YR . ST 8
R, Tl X B 32 AT &4 DEHP B 4 0.23~9.11 mg-
kg™, B F AR Tolk X85 25 7 DEHP ¥ B, Ho b 328

% e PN S % PN B
= onf .
¥ 10f

M\i L x * *

g 8 x
£ of . ]
2 ol = ===l E x
= 2f T T I T

DBP-V DEHP-V DBP-S DEHP-S DBP-V DEHP-V DBP-S DEHP-S

+HEESE TP AU PAEs PAEs in soils and vegetables
2 BEXMMBEBRMEREF PALKHEE

Figure 2 The content of PAEs in greenhouse vegetable system and uncovered farmland

#3M DBP-V DEHP-V 3 PAEs
£ 262 3.72
AL 058 2.67 3.25
TEH 0.66 2.46 3.11
WAEH 085 2.24 3.09
INAZ S 1.89 0.61 2.50
PR 0.63 1.82 2.45
KA 1.20 1.23 243
A2 0.49 1.84 2.33
iR 0.52 1.77 2.29
W3 0.47 1.76 2.23
TEASE 049 1.60 2.09

432 1.89 2.04
UNEES 1.65 1.89
INEZE T 0.36 1.06 1.41

I3 034 0.92 1.26
TN 045 0.75 1.20
EABsE 055 0.54 1.10

I 0.63 0.44 1.07

30046 0.61 1.06
0.76 0.98

3225 PAEs % fit PAEs concentrations in leaf vegetables/mg-kg™ DW
t
&

PSS

3% 0.84

P 0.64
A 0.47
W 0.39

5
I =4
#E

a. 372 Leaf vegetable

3 DBP-V DEHP-V S PAEs

2K 830 923 SN

K 3.23 1.11 434
T5 1.84 2.50 4.34

=

[an)

T‘:\KJ

)

i

£

2 T 0.65 2.30 2.95

E 088 174 262
- OEFORKR 131 120 251
o1 5 A/NERRL 090 150 2.40
e M 077 140 0 217
== MR 147 [046Y 1.93
K E 2K 131 031 162
ﬁ = KEE 096 | 042 138

= ¥R 070 060 130

g FAi 078 050  1.28

B T 1.04 1.26

g R 1.00

5 PG 0.99

4 EEJIN 0.54

-

[=%

T

b. JRIEZE Fruit and melon vegetable

LIRS R U O, (IR R R I
Red indicates high concentration, and blue means low concentration of PAEs, respectively

B3 ARERXHPPAESHSE
Figure 3 The content of PAEs in different vegetables
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DEHP % f5  i7 , HUUR ARSI 282835 5, W5
72 B I SRS SR I A SRR R SR 2R B S R AR
PAEs & & i (1 3) , AT RE S8k 32 1 K/ B SR sk
HRIE 28 o A O, (AR S RN & T s HeAth 5 3 HLoAg X
PAEs LR EE 1™, B4 DBP il DEHP [ F 54 5t
ANTF] 3K 5 B8 SR A R AL A A S8, MR 4% 2 Sk
B, R AG T TR RIZE B S X DBP Fil DEHP
A SR E(F2) . @ BT HET & LGSt
PAEs & SRR I A AE R R 25 5, IR 138 e i85 L 8%
LS DBP AT B ) & 46 g 1, I X DEHP & 4Rk )
AN IR EE W38 . RIS S5 DEHP A B i &
£ERE ST, ikt DBP 1 & 4R RE ST AN .
2.4 BEANEENE NMEEEXE
AT AR SRS 2 b i BicH e | 22 R T

K2 AEEBFEFEN DBPFIDEHP I EE R E

Table 2 Bioaccumulation factors of different types of vegetables

=) 22 2 e g =] 22 2 e g
1 JNEES 3.076 8 1 IriE 36.452 8
2 T 24342 2 Wz 19.2128
3 B 1.8145 3 i 16.510 1
4 FEH 15566 | 4 BN 14.728 8
5 BN 1.4545 5 T 7.0450
6 ESpialy 1.3938 6 ESpiauy 6.097 5
7 IriE 12308 7 Ir3 5.0226
8 Ir3e 1.1333 8 FRE 3.683 8
9 i3 L1111 9 UNEP2 2.1320
10 24 1.1004 || 10 B 1.8346
11 I T 0.7273 | 11 27 1.624 7
12 Bz 0.6942 || 12 T 1.4737
13 i 0.6333 1 13 s 1.126 4
14 S 0.5668 || 14 i3 1.038 5
15 A 0.5484 | 15 HEK 0.978 0
16 UNEE 0.50191 16 Ay 0.956 0
17 i 0.4430 | 17 KIE 0.9316
18 HUNERERE 04267 18 KINFERL 0.8242
19 8N 04255 | 19 i 0.799 5
20 i 0.4202 || 20 A 0.7810
21 N 0.3909 || 21 H= 0.769 2
22 IS Ed 03721 22 KA, 0.675 8
23 /N R 02932 23 HNEFERL 0.659 3
24 Ziy 0.2866 || 24 Bl 0.591 3
25 dE3 02556 25 SR 0.363 3
26 o 02508 || 26 | —
27 IES: 0.0635 || 27 IES: —

T w AR R =R 3 PAEs (1955 55/ 1 38 h PAEs (1935 5

e,
C-IR

DI =T (1)

A DIEL DA PAES &, wg-kg' - d' C &
PAEs TERBE A BT VR L, B we - o', TRIK pg -
L IR EBA R, g-d s bw S AR, kg; rupue 2 B
J 38 1 HR R PAES Y TR . AR SCHER[S 119 4
AKX (OBUCH A (2) , LIEN 838§ DBP A
DEHP 14 2% &5 KUK «
D[:CDBP-(l—buliV)-lR-R

(1- IR
Commr ( bW) RR 2)
w

K DAL A PAEs B9 & i, pg-kg '+ d™'; Cope Fll
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Figure 4 Estimation of PAEs intake of vegetables in different regions of China
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