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Characters of Soil-Vegetable Transfer and Accumulation of Polycyclic Aromatic

Hydrocarbons

YIN Chun-gin, JIANG Xin, YANG Xing-lun, WANG Cong-ying, BIAN Yong-rong: WANG Fang
(State Key Laboratory of Soil and Sutainable Agriculture; Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: The transfer and accumulation of polycyclic aromatic hydrocarbons (PAHs) from aged contaminated agricultural soil to vegetable was
studied. The results show that the positive correlation between the PAHs concentrations in tested vegetables and those in the corresponding soils
is present. The PAHs concentrations in contaminated soils are significantly ( p < 0.05) higher than that in roots, stems and leaves of vegetables,
and the PAHs concentrations in roots are also significantly ( p < 0.05) higher than that in stems and leaves. The ratio of sum of low molecular

weight PAHs to total PAHs concentrations ( 2 LMW-PAHs/ 2 PAHs) in polluted vegetable roots is higher than that in corresponding soils
(p <0.05); and LMW-PAHs are more easily accumulated in vegetable roots than HMW-PAHs Chigh molecular weitht PAHs) . The distinction

of PAHs concentrations among the four selected leafy vegetables in the same tested soils does not achieve the significant level.
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Table 1  Physico-chemical properties of the tested soils

) 7 2H HHLR

H B ERA HETXHE

L 1% 1% 1% 1% /mg-kg™! /mgekg™ ! /mol kg~ pH {f
61 0.13 0.15 1.9 2.6 14.5 112 13.4 7.1
G2 0.15 0.21 2.3 2.8 14.1 87 16.4 7.6
P1 0.12 0.17 1.9 2.3 9.7 80 8.9 6.2
P2 0.16 0.18 2.0 3.2 12.5 9 14.2 5.9
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Table 2 LC fluorescence detector wavelength program used in this study

5 6 9 > By
ﬁ@ﬁﬂ? PAH P WEHEK EHBEK
/min /nm /nm
0.01 ~16.39 % Nap 275 350
16.40 ~20.49 &% Ace, Flu 265 335
20.50~21.59 3 Phe 245 365
22.00~23.29 K Ant 254 390
23.30~24.29 HH Flt 280 420
24.30~25.59 B Pyr 270 390
EHF(a) B,
BaA, Chr
#IH (b) KA. ’ ’
26.00 ~ 34.49 BbF, BKF, 260 420
HH (k) HKE. BaP
#H(a) B
3 ,h
t#(a ) DBA,
34.50~37.74 B.ZEFHF (g, h, . 290 430
BghiP
WEi3
Bi% (1,2, 3-
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Table 3 PAHs concentrations ( + SD) of the four selected contaminated soils/pg*kg ™!

PAH Gl G2 P1 P2
Nap 46.92 +4.58 18.45+4.34 23.57+0.35 16.46 £ 1.72
Ace ND ND ND ND
Flu 28.71+1.15 14.26 +1.47 21.33+0.32 13.17+0.73
Phe 272.43 £2.07 101.90 £ 6.53 150.10 £ 3.05 98.91 +2.40
Ant 20.57+0.52 7.77£0.46 10.11+£0.01 7.58£0.20
Flt 637.66+0.22 175.42 £1.00 231.79+3.19 159.28 + 11.32
Pyr 14.06 +2.83 4.23+0.21 5.51+0.02 4.93+0.15
BaA 23.39+4.88 6.75+2.53 6.30+0.01 4.69+0.25
Chr 312.37+£2.25 92.29 +13.43 106.06 + 1.62 73.78 £10.57
BbF 499.95+3.52 137.32+£7.93 156.55 £3.28 110.45 +7.08
BkF 21.67+3.42 3.94+0.46 4.47+0.01 3.28+0.07
BaP 22.76 +2.25 5.80+1.44 7.68+0.19 4.73+1.15
DBA 50.16 = 1.41 12.26 +1.55 12.13+0.01 6.63+0.40
BghiP 83.28 + 14.49 18.56 + 3.01 20.89+0.42 14.10+£0.99
InP 51.56+3.12 16.62 +0.40 ND ND
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Fig.2 Total PAHs concentrations in roots and stem and leaves of different vegetables in tested contaminated soils
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Fig.3  Liner regression of LMW-PAHs concentrations (a) and HMW-PAHs concentrations (b) in contaminated soils vs. roots
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Table 4 Mass fraction of PAHs remainder in the soils and accumulation of PAHs in vegetables vs. corresponding initial
PAHs concentrations in contaminated soils/ %
— V5B IR PAHs IR B0 % G PAHS BRS04 9%
Gl G2 Pl P2 Gl G2 Pl P2
S 91.33 91.70 92.68 85.08 0.036 0.022 0.032 0.022
PUZ= /N E 3 89.35 86.10 88.58 85.49 0.027 0.023 0.030 0.020
B2 84.28 90.41 87.15 89.95 0.045 0.022 0.004 0.006
e 90.87 93.59 85.44 93.16 0.008 0.008 0.006 0.005
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