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Changes in kinetic parameters of phenanthrene uptake by wheat roots under different conditions

LU Shou—kun, YANG Qing—qing, WANG Hong—ju, LI Jin-feng, SHEN Yu, ZHAN Xin-hua"

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract : Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous contaminants in the environment. Dietary intake of plant—based foods
has become a major contribution to the total exposure of PAHs for the human beings. Because of well-documented carcinogenicity, muta—
genicity and toxicity of PAHs to humans, it is of great importance to establish a model of PAH uptake by crop roots for health risk assess—
ments of human exposure to PAHs. However, little information is available regarding such models of PAH uptake by crop roots including ac—
tive transport. Here hydroponic experiments were employed to investigate the kinetic parameters of phenanthrene uptake by wheat roots un—
der different temperatures, pHs, and wheat seedling ages. In a temperature range of 15~30 °C, K,, and V,,, increased with an increase in
temperature. The relationship between K,, or V. and temperature was well fitted with an exponential function. When the temperature was
higher than 35 °C, K,, and V., decreased. At pH of 3.00~8.00, the affinity of phenanthrene to wheat root carrier proteins decreased with in—
creasing pH. The V,,, was greatest at pH 5.50. However, the affinity of phenanthrene to wheat root carriers increased with seedling growth,
but V., was just reverse. There was no significant difference in uptake kinetics between in vivo and in vitro wheat roots. Therefore, it was
concluded that temperature, pH and seedling age have remarkable effects on kinetic parameters of phenanthrene uptake by wheat roots. Our
results provide insights into both biochemical mechanisms underlying PAH uptake by plant roots and data for establishing model for PAH
uptake by crop roots.

Keywords: uptake kinetics; phenanthrene; wheat; temperature; pH; seedling age
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Table 1 Kinetic parameters for phenanthrene uptake by wheat

roots at different temperatures

R EE/C K,/mg-L" Viw/mg-kg'+h™  ZEFJ1/L-mg?
15 0.52 3.06 1.92
20 0.67 5.03 1.49
25 1.85 9.04 0.54
30 3.15 14.08 0.32
35 1.08 9.42 0.93
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Figure 1 Concentration—dependent uptake of phenanthrene by

wheat roots at different pH values
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Table 2 Kinetic parameters for phenanthrene uptake by wheat

roots at different pH values

pH K,/mg-1" Vo/mg kg -h™! SEMS/Lemg™
3.0 0.75 6.70 1.33
5.5 1.82 9.04 0.55
8.0 1.92 8.28 0.52
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Table 3 Kinetic parameters for phenanthrene uptake by wheat

roots at different seedling ages

W/ K,/mg-L" Vie/mg-kg'-h™  EHIH/L-mg”
14 1.32 8.87 0.76
17 0.83 6.98 1.20
21 0.74 6.75 1.35

4r
- 2R -

R =l L0 ] -

T o0 o
£ -

o | -

¥ < -:.*'
= | AT
= 1t o
o=

O:

002 04 06 08 10 12
B P IR /mg - 1
2 INETE AR S AR FE IR OE R R FE ARt
Figure 2 Concentration—dependent uptake of phenanthrene by in

vivo and in vitro wheat roots
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