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Health Risk Assessment of PAEs from Agricultural Soil and
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Abstract: 69 topsoil samples and 26 farm products samples were collected from three different types of agri-
cultural areas in Zhuhai. Six priority controlled PAEs were detected by GC-FID and their pollution characteristics
and health risks to human beings were analyzed. The results indicated that 3PAEs in soil samples ranged from
ND to 1.21 mg/kg, with an average of 0.40 mg/kg. The spatial distribution of PAEs had a characteristics of
high in the central and western regions and low in the eastern regions. PAEs in soil were mainly DnBP and DEP.
3 PAEs in farm products was 0. 08 mg/kg ~ 3.80 mg/kg, with an average of 1.54 mg/kg. The enrichment co-
efficients of rice, fruit and vegetables for PAEs were 6.23, 2.50 and 2.80 ~7.06, respectively. The carcino-
genic risk of PAEs for adults and children was 2.86 x 10 ~* and 5.02 x 10 ~° | respectively, both were above hu-
man carcinogenic risk of 10 ~°. Dietary PAEs intake was the largest exposure route of carcinogenic and non-carci-
nogenic risks. DEHP contributed the most to the two human health risks.
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Table 1 ~ Mass ratio of PAEs in different planting areas of Zhuhai
S P i
L&
T w/ (mg - kg™ P w/ (mg - kg™') L w/ (mg - kg ™) FHIH w/ (mg - kg™") FEMH w/(mg - kg™') LY w/(mg - kg™")

DMP — ~0.09 0.04 —~0.18 0.05 — ~0.06 0.01
DEP —~0.39 0.14 — ~0.53 0.13 — ~0.07 0.02
DnBP — ~0.45 0.14 — ~0.47 0.16 —

BBP — ~0.05 0.02 — ~0.05 0.02 0.01 ~0.04 0.02
DEHP 0.02 ~0.31 0.07 —~0.15 0.05 0.03 ~0.16 0.07
DnOP 0.03 ~0.14 0.05 — ~0.08 0.04 0.04 ~0.29 0.10

> ¢PAEs 0.09 ~1.07 0.46 — ~1.21 0.45 0.10 ~0.48 0.21
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Fig.2 Proportion of PAEs monomer mass ratio in Y, (PAEs

in soil of different planting areas of Zhuhai
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Table 2 Mass ratio and proportion of PAEs in various farm products from agricultural area of Zhuhai
B 3 KA KR
(o g?] Y w/ VS w/  TE Y (PAEs 5w/ VR w/  TE Y (PAEs T E w/ SEHE w/ 7E Y (PAEs
(mg-kg™') (mg-kg™") /%  (mg-kg™') (mg-kg™) hditk/%  (mg-kg™') (mg-kg™') hilit/%
DMP — ~0.66 0.12 7.44 —~0.16 0.10 5.28 —~0.20 0.12 10.42
DEP — ~0.55 0.13 8.18 — — ~0.09 0.04 3.52
DnBP —~3.18 0.83 51.92 0.69 ~1.37 1.07 56.79 —~1.91 0.53 44.65
BBP — ~0.22 0.11 6.66 0.07 ~0.35 0.19 9.88 0.12 ~0.27 0.16 13.24
DEHP —~0.95 0.23 14.19 0.12 ~0.31 0.20 10.41 —~0.34 0.20 17.04
DnOP — ~0.67 0.19 11.61 0.09 ~0.69 0.33 17.64 — ~0.50 0.13 11.13
2sPAEs 0.08 ~3.80 1.60 1.15~2.87 1.89 0.47 ~3.20 1.18
R3 PALsBRBAERFRPHNEERH
Table 3 Enrichment coefficient of PAEs monomer in farm products
A7 fh LIS FESE n/ A DMP DEP DnBP BBP DEHP DnOP > ¢PAEs
LN UN 3 6.98 2.70 3.23 6.23
KR T 6 0.54 0.84 0.94 7.62 1.92 1.71 2.50
e Fl 3 0.37 2.34 6.53 3.38 5.47 2.80
% 3 3.65 1.09 7.12 3.80 4.36 3.69
IFE 3 6.06 1.65 3.61 2.54 2.69 4.04
3 2 1.45 1.16 4.87 5.36 6.52 6.45 3.53
EE2 2 5.28 10. 62 0.27 2.96 3.51
A 2 4.46 3.86 2.23 7.38 5.39 3.61 7.06
iR 2 4.48 0.33 1.94 6.45 6.86 4.89 6.00

H 2 3 AT, KRS A K SR X X (PAEs 1) & 4 &
Bl 6.23 1 2. 50, 5% % 0 E E R BGE R
2.80 ~7.06, i R MR X X PAEs & % R AL
e 1 L b, Uil PAEs EARBMEBIE, 5 T
AR W R
2.5 PAEs f& & X &34

4k PAEs BUR FLAE B0 fdt B XU T 53 45

S Hi#E 4 TR S R ILF R PAES 3
3 AU (50 314 0. 125 1 0,221, 1) < 1, {6 T 4537
R B 1 L 6T PAEs A6 A BE 7= W1 13 i 4

HUR R G FE A LTE R PAEs BUE XU 25 71

h2.86 x 10 7 F15.02 x 10 7, ¥ i F A AR U K
% 10 ~° T 3232 K O, Hivh DEHP % g A F L 2 1
o K% (E 34 75 T BBP, H DEHP F1 BBP X} {ii F

F4 PARs EMERERRAKITHER

Table 4 Calculation results of PAEs carcinogenic and non-carcinogenic health risk

R o RS Al B KR
o ae s
#t AR BBP DEHP ﬁfm/j DnBP BBP DEHP DMP DEP Wﬁﬁ?m
&t At
B R A KRR 8.33 x10°% 8.33x10°° 2.79 x107% 2.97 x10 2 3.25 %1072
N HREBEABFE 1.05x107° 1.62x107° 1.72x107° 1.35x1072 2.77x107> 5.78 x10 "2 3.24 x107% 1.04 x10 "> 7.84 x 10 ~>
REHAKE 4.55%x1077 2.57x107° 3.02x107°° 2.71x1073 1.20x107° 9.18 x107% 5.21 x10"* 2.39 x10 "% 1.38 x 102
RE PN 6.50 107" 6.50 x10 '8
JeIREA 2.35x1071° 5.38x107° 5.62x1077 7.39x107°° 6.19x10°7 1.92x107° 2.23 x10° 8.35x10°7 3.03 x10 >
+HEHA 5.90x107" 1.35%x107° 1.41x107° 1.85x107° 1.55x1077 4.82x107° 5.58 x10~7 2.09 x10~7 7.59 x 10 ~°
it 1.51x107°% 2.71x107° 2.86x107° 1.62x107°% 6.76 x107> 9.67 x1072 3.76 x 10> 1.28 x10~* 1.25 x10 "'
L AR AKFE 1.22x107° 1.22x107° 4.07 x10 73 4.34 x10 72 4.75 %1072
HEOREEARRE 1.87x107° 2.88x107° 3.07x107° 2.41 x1072 4.92x107* 1.03x10°" 5.77 x10* 1.85x1073 1.40 x10 '
REFEAKE 1.10x107° 6.22x10°° 7.32x107°° 6.55%x107° 2.90x10 7% 2.22x107% 1.26 x10 > 5.80 x10 * 3.35 x 10 2
I 1z 8 A 4.60 x1071% 4,60 x10 "
He R HEA 1.06 x107° 2.43x10°% 2.54x10°% 3.34x107° 2.80x107°° 8.68 x107° 1.01 x10 > 3.77 x107® 1.37 x10°*
THEEA 3.80x1071° 8.68x107° 9.06x107? 1.19%x107° 9.99x10°7 3.10 x107° 3.59 x10°° 2.09 x10 "7 4.77 x10 >
Bisan 2.97x107°% 4.72x107° 5.02x107° 3.07x107°2 1.19x1072 1.69 x10"" 7.04 x10* 2.43 x1073 2.21 x10 !
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(1) Bk 7 40l K ) 69 A>3 2 + HERE 5 h
Y PAES(EFEARKL Y ~ 1. 21 mg/kg Z [H],F-I{E K
0.40 mg/kg, X (PAEs {51525 8] 43 4ii b 5 9 vh 75 3
FAREBAK . AR ST £ R Y PAEs (H R
b > BIE > FH., +3E PAEs FEI5 YL LR
DnBP il DEP, DMP DEP FI DnBP {f & ¥ 8 iF 2%
] 2 28 M) g i b o, 8 34 R o v B AR

(2) Bt i 4 7™ ] & AL X (PAEs {5 [
N 0. 08 mg/kg ~ 3. 80 mg/kg, F ¥ H M
1.54 mg/kg,DnBP Sy 7= it rf 225 YL gk, 3 2K
A= b X (PAEs B M BRI KRG > B3 > K
o KRERACRENT Y PAEs B & % R E 50 6.23
2,50, 5 5% 1Y 5 4 REGEHE Y 2.80 ~7.06, fif K4
B4R A X PAEs BAEREIIE 1 DL E

(3) BRI AR ML X Sl N F L PAEs (19 3508
SRS 43 5 2. 86 x 10 > F15.02 x 10 7, ¥ & F A
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