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Abstract Phytoextraction is a technique that uses plants to

remediate metal-contaminated soils. However, this technique
cannot be applied in highly metal-contaminated areas, as plants
cannot normally grow under such conditions. Therefore, this
study investigated the introduction of various biodegradable
chelating agents to increase the bioavailability of metals in
highly metal-contaminated areas. Mercury (Hg) was selected as
the target metal, while cysteine (Cys), histidine (His), malate,
succinate, oxalate, citrate, and ethylenediamine (EDA) were
used as biodegradable chelating agents. Plants were grown
on agar media containing various chelating agents and Hg
to analyze the effect on plant root growth. Cys and EDA
were both found to diminish the inhibitory effect of Hg on
plant root growth, whereas His, citrate, and ethylenediamine
tetraacetic acid (EDTA) did not show any significant effects,
and malate, succinate, and oxalate even promoted the inhibitory
effect of Hg on plant root growth. Thus, Cys and EDA
would seem to be promising biodegradable chelating agents for

highly Hg-contaminated areas.
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Zof GJeA] LEEAR wlEdY. QFEAG EAste 2 SR S vkl & AE9] By dolE AE o] &8l
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A A Fdo] A AZbelAl A o dFE +
t} (Boening, 2000).
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et al., 1997; GrCman et al., 2003; Kos and LeStan, 2003).

B EAlsle 542 A3kl phytoextraction®] %8

= AEe] BYE A 55 S5 FoleF sk Aol
A% (Cooper et al., 1999; Kayser et al., 2000) LH=22] =&

T7F Uy oW HEo] Aile B8 A= Erbssite
Aotk et & AFe LEEe
% pytoextraction®] 7}g3HAl 3 <
AF7E PSS Fes Agsilen e
© 2NN E AEo] gHe] Thset AEsi7E 2 sHe 3
373421 chelate Ao A+ =HE FULh

R

HEAR 2 4324
o) 717t (4rabidopsis thaliana cv. Columbia)®] ©FA} & (wild-

o

HoB F&ol2 kA, A A & YAl YisiA
Aoz AT (Grémanman et al., 2003). o}
ol A ZH|Q(Cys)# 3]2ElH(His)e] R7]o] EAlste &
%‘éo]iﬂr Agsle o] sttt 53] A|2H|
=& A52EH A U 559 A ‘IQI‘Z]
e% s= @& (4], metallothioneins) =& &
Z(o), phytochelatin)®] 8 T4 AEo=A EH.LXJ
%%——‘T‘L }_ (Cd), 7-21(Cu), ©}(Zn) 53} chelationdl]
o3} (Cunningham and Ow, 1996). 312ElTlS LA Nz 2
Gt YR sE ZgelM Fag 93s vt dHR o

T -2
@zmym££
M= 0 o |
i
;
rl
A
l->r

.
g

ofN X
ko
A rSL'

o2

(Kerkeb and Krimer, 2003). Wb o]g 3t F F7/79] olr
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Figure 1. Effects of cysteine and histidine on growth of Arabidopsis roots under mercury stress. The Arabidopsis seeds were germinated and grown for
7 days on an agar medium containing HgCl, with various concentrations of cysteine (A) or histidine (B). Values are means + SE of 30 seedlings.
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Figure 2. Effects of malate, succinate, oxalate, and citrate on growth of Arabidopsis roots under mercury stress. The Arabidopsis seeds were
germinated and grown for 7 days on an agar medium containing various combinations of HgCl, and chelating agents: (A) malate, (B) succinate, (C)
oxalate, and (D) citrate. Values are means + SE of 30 seedlings.
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Figure 3. Effects of EDTA and EDA on growth of Arabidopsis roots under mercury stress. The Arabidopsis seeds were germinated and grown for 7
days on an agar medium containing various concentrations of HgCI2 and 250 uM EDTA (A) or 200 uM EDA (B). Values are means £ SE of 30
seedlings.
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