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Concentration and Distribution of PAHs in Vegetables Grown near an Iron and

Steel Industrial Area

SHEN Fei,» ZHU Li-zhong
(Department of Environmental Science, Zhejiang University, Hangzhou 310028, China)

Abstract: Concentrations of 15 kinds of polycyclic aromatic hydrocarbon (PAHs) were determined in 8 vegetable species and their growing
environment (soil and atmosphere) near an iron and steel industrial area. The total concentrations of 15 kinds of PAHs ( 2 PAHs) were 227.1
~1533.2 ng/g; 759.1 ng/g in average. The concentrations of 8 carcinogenic PAHs ( X carePAHs) were 7.1 ~ 231.2 ng/g, 70.6 ng/g in
average. Of the various vegetable species determined, the highest polyaromatic burden was observed in the leafy vegetables, followed by melon
and fruit species> while the rhizome species accumulated the lowest amount. In melon and fruit species; most PAHs were accumulated on the
peels only about 30% transfer into the core. The ability of the plant accumulating PAHs was mainly influenced by the lipid content of the
plant. Leaf with pubescence or rough surface was found to have higher > PAHs than the other, and the fibre higher than the taproot, when the
lipid contents were close.
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Table 1  PAHs concentrations in atmosphere and agriculture soil near

the industrial area

PAHs j(/%‘/ng‘m’3 fig/ng'g’l
WL i M WL M
Nap 271.8 ~320.9 302.7 51.0~144.7 91.0
Ace 13.6 ~76.3 34.8 7.7~35.2 17.3
Fl 19.5~116.8 54.3 8.2~495.9 170.9
Phe 66.1~184.5 124.4 54.8~253.3 124 .4
Ant 3.5~6.0 4.7 6.7~75.5 30.9
Flu 8.5~14.9 10.9 50.0 ~250.0 128.3
Pyr 10.6 ~30.8 19.5 30.9~173.1 82.5
BaA 5.5~7.6 6.4 29.9 ~286.4 119.5
Chr 1.4~4.5 2.5 29.5~238.7 101.9
BbF 0.8~2.7 1.6 38.2~289.1 125.4
BkF 0.3~1.3 0.8 15.9~152.1 63.4
BaP 0.5~5.7 2.3 30.3~337.3 138.3
DahA 0.2~2.5 1.0 4.2~53.1 21.4
BghiP 0.5~2.5 1.5 24.5~227.0 96.0
IedP 0.1~7.1 2.7 48.5~240.6 119.0
>PAHs  408.6 ~764.9 570.1 476.2~3251.9 1435.3
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Table 2 PAHs concentrations in edible part of vegetable near the industrial area/ng®g™"

PAHS 3K AR _ _ =L

ENEES IR ViR 22K s K %A B2
Nap 452.8 497.7 188.0 162.1 533.0 178.0 241.3 114.0
Ace 63.7 95.8 20.5 43.1 32.6 10.5 30.4 10.0
Fl 88.6 70.0 41.6 117.1 119.1 14.0 58.9 23.0
Phe 163.6 369.4 139.9 218.4 166.2 96.6 90.3 46.9
Ant 17.0 19.2 3.2 0.5 72.9 6.4 24.3 8.2
Flu 69.9 72.7 13.0 52.9 18.5 38.3 14.3 8.4
Pyr 95.6 177.4 10.7 84.8 27.0 13.3 29.7 3.5
BaA 22.3 45.7 2.4 11.1 7.0 12.2 2.8 2.6
Chr 28.3 52.2 4.1 4.4 8.4 4.5 4.8 2.3
BbF 3.3 30.5 1.1 3.7 9.8 2.0 3.6 0.4
BkF 14.4 19.8 1.5 2.1 3.9 2.4 1.0 0.4
BaP 18.1 25.2 6.0 1.7 7.4 2.3 1.1 1.0
DahA 12.9 18.6 0.8 0.8 1.8 1.7 0.3 ND
BghiP 0.5 36.5 3.2 ND 0.4 3.1 1.5 0.5
TedP 1.1 2.8 ND 2.2 1.7 1.0 0.9 ND
> PAHs 1052.0 1533.2 436.0 704.8 1009.8 386.1 505.2 221.7
> carePAHs" 100.8 231.2 19.2 25.9 40.4 29.1 16.0 7.1

1)X carePAHs = BaA + Chr + BbF + BkF + BaP + DahA + BghiP + IcdP
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Fig.1 Comparation of PAHs concentration in peel and pulp of vegetables
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Table 3 Bioconcentration factors of PAHs in different types

of leaves or peels

MR b o AErt K5
BiH Ot Ot CRLED Cape G

T9E) IO BB AR
Sipl % 1.35 3.26 2.19 1.42 0.70
2% 1.73 1.91 3.35 3.23 2.50
3% 1.78 2.11 3.53 1.31 1.70
438 2.93 4.61 8.81 8.07 9.75
5~6H 3.56 3.40 9.54 14.95 6.92
Total 1.86 2.20 3.90 3.03 2.77
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