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Characterization Comparison of Polycyclic Aromatic Hydrocarbon Uptake by

Roots of Different Crops

LIANG Xiao, ZHAN Xin-hua, ZHOU Li-xiang

(College of Resources and Environment Science, Nanjing Agricultural University, Nanjing 210095, China)

Abstract ; It is important to investigate the differences in polycyclic aromatic hydrocarbon ( PAH) uptake by roots of different crops for
selecting and breeding less or excess uptake species of PAHs by genetic engineering, and further yielding safe production and
phytoremediating the soil or water contaminated with PAHs. Hydroponic experiments were performed to study characterization
comparison of phenanthrene (a representative of PAHs) uptake by soybean, wheat and carrot roots. Soybean, carrot and wheat roots
can take up phenanthrene from Hoagland nutrient solution and the phenanthrene absorbed by roots increases with incubation time. The
uptake process consists of two sequential phases: a fast accumulation process followed by a slow one. The capability to take up
phenanthrene for the three crops can be arranged as soybean > carrot > wheat. The relationship between the phenanthrene absorbed and
time fits Elovich equation well. Uptake rate constants for soybean, carrot and wheat roots are 4. 31, 4. 10 and 2. 84 mg- (kg-h) ™",
respectively. Concentration-dependent uptake of phenanthrene by roots of soybean, carrot and wheat can be described with Michaelis-
Menten equation and the K, values for soybean, carrot and wheat are 0. 117, 0. 124 and 0.540 mg-L~'. Hydroponic solution pH
increases due to phenanthrene uptake and the trend in pH increase significantly correlates with those in uptake rate constant and K
value. In addition, the orders of uptake rate constant, K  value and pH increase for soybean, carrot and wheat are the same as that of
uptake capability. Therefore, it is concluded that uptake rate constant, K value and pH increase can be employed as indicators for the
capability to take up PAHs by crop roots, and uptake rate constant and K value are better indicators than pH increase because of less
affecting factors.
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Fig. 1 Time course of phenanthrene uptake by roots of three crops
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Fig. 2 Time course of phenanthrene uptake rate
in roots of three crops
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Fig. 4 Concentration-dependent uptake of phenanthrene

by roots of three crops

VEVIAR R MR 8 30 ) 27 i 2 5 02 S i 3l )
%@*Eﬂiﬁi‘ﬁ{u:“]. A, 7T LI 2% F Michaelis-Menten J7
FECREKTE) SediiR . Michaelis-Menten {258 )5 2
LU

W =K/V, x1/c+1/V_,
AP, v o E R R () BRI o R
[mg- (kg-h) "' 1; V.. AVEPIHR ZR TE 5 R G R
[mg-(kgh) ' ]; ¢ AKEWHIEWRSEE (mg-L~", ¢
INTEETAEMIVAREE ) K, R IG5, B R i
HARBE 172 V,, KR P AERE (mg- L")

T RE TSR AS 3 FPEIAR R ISR 3l ) 2
HESENE 1 R,

1 3 FEWIR ZIERA Michaelis-Menten 7712 & 4]

Table 1 ~ Michaelis-Menten equation and parameters for phenanthrene uptake by roots of three crops
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