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Subcellular Distribution of Phenanthrene in Plant Root Tissues
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Abstract: Subcellular distribution of phenanthrene as a representative of polycyclic aromatic hydrocarbons (PAHs) in roots of five
plants was investigated using a greenhouse hydroponic experiment. Results showed that, with the increase of the equilibrium
concentrations of phenanthrene in solution from 0. 056 to 0.39 mg + L', the respective concentrations of phenanthrene in root, root
cell organelle and cell wall increased from 26.85, 20.01 and 36.19 mg - kg’1 to 56.91, 49.54 and 59.77 mg - kgil
concentration factors decreased from 357. 14, 479. 49 and 649.25 L - kg ™' to 145.92, 127.04, and 153.26 L - kg ™', respectively.

The concentrations of phenanthrene in ryegrass root tissues followed the order of cell organelle > root > cell wall. In addition,

, and their

concentrations of phenanthrene in cell organelle were generally 21% -163% higher than those in cell wall. As to the roots of five
different tested plants growing in solution with initial phennathrene concentration of 1 mg - L™' after 144 h cultivation, the
concentrations of phenanthrene were 48. 64 -145.2 mg - kg~ in root cell organelle, which were observed to be higher than those
(15.86 -74.49 mg - kg™') in root cell wall. The subcellular distribution (% ) of phenanthrene was in the following order: cell
organelle > cell wall > cell soluble fraction. Based on the detected amounts of phenanthrene in subcellular fractions of plant root tissues,
about 46% -53% and 31% -40% of phenanthrene were observed in root cell organelle and cell wall.
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( 1 ) : Fig. 1  Subcellular concentrations of phenanthrene in ryegrass
(0 056 ~0.39 mg L' ) ) root tissues as a function of the equilibrium concentrations
s of phenanthrene in solution
> > , 42.63 ~75.84 mg - kg ';
21% ~163% . ,
. . (p<0.05).
. . 5 : 15.86 ~78.49 mg - kg~ 48.63
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15 b
Table 1 Concentrations of phenanthrene in root tissues
2)
/% /mg - L~ /mg + kg ™! /mg + kg ™! /mg + kg !
0.43 0.12 +0.02 42.63 £8.41° 24.14 £1.28" 51.85 £3.42°
0. 46 0.09 £0.01 45.71 4. 44° 15.86 £2.92° 48.63 £5.10°
0. 64 0.09 +0.01 63.15 £4.41" 44.49 +3.85¢ 67.94 1.85"
0.70 0.07 0. 01 60.33 +2.28" 30.33 +1.05" 77.21 £2.99"
0. 84 0.06 +0. 00 75.84 £5.16° 78.49 £6.29" 145.2 £28.10°¢
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Fig.3 Percentage of phenanthrene in ryegrass root tissues
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Fig.4 Percentage of phenanthrene in root tissues of five plants
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Table 2 Partition coefficients (K, ) of phenanthrene

by root tissues/L + kg~

712. 16
1372.1

1429.5
1723.6
2154.1
1895.8

1842.7

1555.8
1565.9
1555.8
1462.3
1428.3

1805.4
1647.5
1679.9
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