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Mild Solvent Extraction Technique for the Evaluation of PAHs Bioavailability
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Abstract: n-butanol and hydroxypropyl-8-cyclodextrin ( HPCD ) were used to extract polyclic aromatic hydrocarbons from 9 aged

agricultural fields and to assess the PAHs bioavailability to earthworm ( Eisenia fetida). It was demonstrated that the high molecular
weight(HMW ) PAHs ( =4 rings) contribute the largest proportions (4-ring PAHs:34.06% ,5-6 rings:34.09% ) to the contaminants

in long-term aged field soils. Moreover, the light molecular weight PAHs were easily accumulated in the earthworm, while the high

molecular weight PAHs were hard to accumulate. The extraction by mild solvent correlated well with the 3 ring PAHs(r* 0. 77-0.79)

but not for the other rings PAHs (1> <0.35) , indicating that mild extraction may not serve as a good predictor of PAHs bioavailability

to earthworm.
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PAHs , 2mm L,
[24]
, ( Eisenia fetida) ,
; HPCD , ; PAHs
1 ( Nap. Ace, Acy . Flu, Phe, Ant, Fla, Pyr, BaA |
Chry .BbF | BkF | BaP |, DahA | InP, BghiP)
1.1 Supelco . . . s
9 Tedia ,
PAHs (0 EPA 3550B 3630C ;
~20 cm). , Millipore
1
Table 1 Physico-chemical properties of soils
TOC/g-kg ™" /% /% /% TN/g-kg ™' TP/g-kg ™! TK/g-kg ™' pH
1 22.68 20. 96 61.25 17.78 1.41 0.57 15.31 5.45
2 24. 40 7.75 72.32 19.92 1.38 1. 00 13. 41 5.36
3 25.85 16. 08 65.70 18.23 1.37 0.85 14. 64 5.35
4 16. 51 8.92 67.92 23.16 0.92 0. 68 15.23 5.21
5 20. 33 9.73 69. 41 20. 85 1.16 0.85 14. 06 5.23
6 10. 98 6.58 67.92 25.50 0.72 0. 47 15. 86 5.13
7 23.51 8.72 70. 38 20. 89 1.36 0. 88 13.71 5.25
8 25.39 17.17 64.16 18. 67 1.39 0.74 15.22 5.2
9 22.29 15.51 64. 08 20. 41 1. 16 0.54 15.99 5.17
1.2 , 48 h,
( ASE200, )
(RE-3000, ) (HPLC 1.5 PAHs
LC-20A, ) PAH (250 mm x416 lg, 4¢g
mm,5 pm, Supelco) . ASE , :
1.3 / (1/1, ), 125°C, 10 MPa,
5¢ 15 mL ( 1.25 ¢ 5 min, 5 min, 2,
25 mL 50 mmol/L.  HPCD) , 60%
1.25 mg HegCl,, 25C 0.5.1.2.4,.8,12, 2 mL , SPE (1 g
24 48 h; 2500 r/min 30 min; ALO, +1 g +1g ) , 25
, 25 mL , 10 mL / (9/1, ) ,
s, 30 min, s 1 mL, s
/ (171, ) , 1.0 mL, 0.45 pm
PAHs PAHs.
, PAHs HPLC s 15
PAHs, s 1.5 mL/min,
1.4 30°C. .
2, ,16  EPA PAHs
48h , 15 300 ¢ 70% ~119% , <10% ,
500 mL s ,
80% , , 1.6
4 14 d. Microsoft Excel 2007 SPSS
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13.0 PAHs 1735.90 ~ 12 737.94 pg/kg,
5 ~6 PAHs , 69.3% ~90.4% .
Maliszewska >’ PAHs
2.1 PAHs >1000 pg/kg .9
2 ’
2 9 PAHs /ng-kg™!
Table 2 Concentration of PAHs in the selected agricultural fields/ wg-kg ™'
PAHs
1 2 3 4 5 6 7 8 9
Nap 151.31 145.76 134. 68 180. 20 132.13 136. 13 79.58 70. 52 66. 96
Ace 68. 82 97. 34 95.97 89. 26 105. 66 67.03 73. 06 63.13 64.13
Flu 41.20 74.42 58.93 56.58 59.49 43.17 37.72 42. 14 39.82
Phe 367.95 819.71 464. 02 556. 30 714.59 476. 63 478. 86 416. 20 335.75
Ant 29.56 80. 61 33.75 38. 86 44.29 27.93 13.52 9.33 25.75
Fla 477.94 2 670. 26 1362.61 1253.43 1598.44 691.41 1076.34 672.51 358.57
Pyr 252.98 1469.11 896. 74 964. 89 1224.67 464. 64 765.08 434.90 176. 18
BaA 141. 87 898.78 475.02 441. 89 709. 27 260. 53 396. 82 222. 64 86.53
Chr 193.98 1030. 61 650. 98 584.31 903. 00 324.89 551.08 286. 63 128.29
BbF 194. 41 1120. 92 763. 44 701.28 932.57 249.76 568.92 296. 60 140. 90
BkF 83.21 511.55 328.72 313.75 424. 14 168. 42 244.72 129. 46 55.46
BaP 141. 80 1104.20 526.71 498.77 604. 98 207. 58 388. 64 219.99 74.74
DahA 36.78 90. 59 110. 88 85.93 99. 45 42.74 62.26 36. 85 21.78
BghiP 228.99 1921.22 1 506. 26 921.50 1704. 19 428.90 855.55 391.70 109. 17
InP 98.75 702. 88 464. 42 431.27 546. 88 183.01 308.97 160. 09 51.88
2509. 54 12 737.94 7873.11 7118.20 9803.71 3772.77 5901. 10 3452. 67 1735.90
3 , PAHs PAHs ,
347.12 ~ 657.40 pg/kg PAHs PAHs
PAHs (IgK.. 5.9~6.7), PAHs
b b
PAHs, Parrish ' s , ,
: , , PAHs
, PAHs PAHs , PAHs
3 PAHs /ngkg !
Table 3 Concentration of PAHs in the earthworm /pg-kg ™'
PAHs
1 3 4 5 6 7 8 9
Nap 61.53 51.97 33.25 41.80 30. 55 40. 42 30. 85 28.13 31.80
Ace 20. 81 19. 10 22.74 19.57 19.96 19. 16 21.12 19.20 19. 13
Flu 19. 45 16. 41 27.38 26. 06 28.37 15.34 26. 69 20. 49 17.29
Phe 75.87 89. 04 90. 19 83.57 86. 08 75. 49 91.77 71.39 68.91
Ant 5.28 5.67 6.83 6.89 6.19 5.27 6.79 5.11 5.37
Fla 29. 64 58. 65 64. 63 47.52 49.61 33.09 51.08 22.03 22.00
Pyr 36.30 80. 13 91.10 69. 08 90. 59 74.78 101. 62 25.61 91.92
BaA 8.72 22.55 27.62 21.52 27.52 18. 47 24.62 6.36 7.53
Chr 32.62 64.75 85.05 58.45 87.87 47.13 87.57 40. 37 20. 30
BbF 37.85 116. 19 103.75 113.18 122.97 128. 62 43.68 57.19 85.22
BkF 17.28 39.74 40. 67 45.97 47.59 52.87 23.78 17.71 31.13
BaP 6. 60 19.58 17. 43 21.81 15.83 12.01 21.58 7.62 28.19
DahA 3.31 5.42 6.41 5.35 7.47 4.37 6.52 4.05 3.91
BghiP 25.24 27.48 26.42 14. 87 23.08 23.82 55.87 14. 46 36.39
InP 12. 69 15. 48 13.92 9.41 12.93 11.20 24.47 7.40 15.63
393.19 632. 15 657. 40 585. 04 656. 60 562.02 617.99 347.12 484.72
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