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Uptake, Translocation and Metabolism of Organic Pollutants by Plants: Mechanisms and Affecting Factors
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Abstract : Higher plants hold an important impact on the fates of organic pollutants in the environment. Plant uptake, accumulation and
metabolism are key processes that affect movement and transformation of organic pollutants. In this paper, current progress on the main
mechanisms of plant uptake, translocation and metabolism of organic pollutants was reviewed, with particular emphasis on uptake pathways
by both roots and shoots. We pointed out that the use of lipid—water partition coefficient(Kj,) instead of octanol-water partition coefficient
(Kow) would give a more accurate evaluation on the uptake ability of plants, when the effects of plant carbonhydrate were concerned as well.
Results from a new observation technology namely Two—photon excitation microscopy (TPEM ) suggested that apoplastic movement might
be the dominant pathway for uptake of organic pollutants, especially for the highly hydrophobic ones. The feasibility of using transpiration
stream concentration factor( TSCF ) as an indicator of organic pollutants translocation from root to shoot was discussed. Although high
translocation ability of moderately hydrophobic organic pollutants was mostly reported, new evidence indicated that highly soluble com—
pounds might have similar results. Meanwhile, the metabolism pathways of organic pollutants in plants cells and the enzymes involved were
also presented. Finally, the perspectives on uptake mechanisms, metabolism and phytotoxicity of organic pollutants in plant, and uptake
models were put forward to develop this research areas.
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Figure 1 Principal pathways of plant uptake of organic pollutants
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Table 1 Accumulation of organic pollutants in plants

i I Kow R Y UL TE T Wl lperke DV i
mg-kg'DW M i 3

Trichloroethylene 2.61 S L) LB 50 8 803 783 [33]
Phenanthrene 4.57 AN R ND~0.264 64 d 1.1~82 ND~462 [34]
Phenanthrene 4.57 BN + 855 ND~457 45d ND~11 900 60~610 [32]
Pyrene 4.88 ol e ND~489 45d ND~42 800 90~4570 [32]
Di-n—butyl phthalate 4.9 2N + 5 ND~0.148 64 d 7.6~31.7 ND~29 [34]
Di-n-butyl phthalate 49 KEK IKEE 0~100 42d ND~640 ND~2390 [35]
Di—n-butyl phthalate 4.9 UNEPE KB 0~100 424d ND~780 ND~3320 [36]
Di—n-butyl phthalate 4.9 B + 1 2.3~82.3 34 16 180~21 030 76 340~96 480 [30]
Chlordane 6.16 ot +o3% 6.692a NR 21 155a 440a [37]
p.p'-DDE 6.51 DU + 5% 0.18a 34 3900a 1893a [14]
p.p'-DDE 6.51 MK + 5% 0.15~1.2 242E )] 130~2900 28.3~2615 [7]
p.p'-DDE 6.51 # I B 0.15~1.2 242 A 300~690 127~188 [7]
Di(2—ethylhexyl )phthlate 7.6 AN R ND~0.176 64 d 56~501 ND~2048 [34]
Di(2-ethylhexyl )phthlate 7.6 EJ)N RFE NR NR NR 18 300~75 500b  [31]
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Figure 2 Transpiration stream concentration factor( TSCF)

as a function of Ky
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