FTESFTZ 3 2] Vol.5, No.l 33~43, 2000
Joumal of KoSES  Vol.5, No.1 33~43, 2000

Tkl & AL FEE AE

7+ A & .7 o] A*

6 ‘0 © o i o

L CEL S

drdetm dere Y& e

Phytoremediation by Persicaria thunbergii

Kang, Kyung Hong - Kim in-sung*

School of life science, Jeonju Univ.

*Dept. of biology, Graduate school, Jeonju Univ.

ABSTRACT

For the consideration of phytoremediation, Cd"* and Pb’" were analysed in the soil of
the habitats and the leaf, stem and root of Persicaria thunbergii in the different localities
of Bong-Dong river. In the soil and plant samples of research areas, Cd" was not detected
but, Pb*" detected as follows: about 7.8~12.6ug/g in the soil of habitats, about 11.7~18.4
ug/g in the leaf, about 7.5~15.5ug/g in the stem and about 89.1~193.6ue/g in the root of
P. thunebrgii and the correlation coefficient value between the Pb*" contents in soil and
P. thunbergii was 0.8140t12, 0.01). After P. thunbergii was treated with Cd(NO;), and
Pb(NO;), of 5 and 10mM, the bioaccumulation of Cd** and Pb* in the leaf of plant, the
remaining mass of heavy metals and the variation of pH in the soil, and the increasing
rate(%) of phytochelatin in plant were examined. The concentrations of C&" and Pb* in
the leaf as follows: in the case of Cd**, about 0.82~2.79u/g and in Pb*", about
2.87~8.08ug/g. The remaining mass of heavy metals and the variation of pH in the
cultured soil decreased as follows: about 77.1% and pH6.39 in Cd**5mM, about 90.2% and
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pH5.79 in Cd**10mM, about 81.1% and pH6.00 in Pb*"5mM and about 85.7% and pH5.80
in Pb*"10mM. The phytochelatin were increased in plant samples treated with 10mM
Cd(NOy), and Pb(NOy), as follows: about 259% by Cd’" and about 305% by Pb* be
compared with control. and the molecular weight(da) of these phytochelatins were
estimated about 4,300~8,600da in the case of the treatment of Cd*" and about
3,200~9,700 in Pb*".
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3tako) Pb™ e dollA] oF1.4~1.54), E7]0A <F
0.9~1.28) 2e}3 BejolA <F11.4~15.34912 |}
EldtH(Fig. 1).

T3 AP ER] o] AR ESF U9 Fa
& dFy avteld F5E P vE5FFHE
0.81400t12, 0.01)e} Zo] & Z&AA7} ATt

Table 1. The conc. of Pb* in soil and plant
parts(mean & STD, unit ! ug/g in dry
weight)

Analysed heavy metal

Sampling site Pb
and matertals
Soil 7.8+ 3.70
Leaf | 11.74 5.85
Yang-wha . <
- P. thunbergii | Stem | 7.5+ 2.71
Root | 89.1+28.31
Soil 126+ 6.49
Leaf 18.4% 7.70
Sam-chun .
P. thunbergii | Stem | 5.5+ 8.55
Root | 193.6+28.14
250 r

200 ’_}
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-
(44
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Soil Leaf Stem Root Soil Leaf Stem Root
Yang-wha Sam-chun

Fig. 1. The patterns of the mean values of Pb*
conc. in the habitat soil and the plant

parts of P. thunbergii.
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Table 2. The conc. of Cd* and Pb* in the leaf
of P. thunbergii being cultured with
Cd* and Pb* for Sdays(mean+ STD,

unit . ug/g in biomass)

Analysed heavy
Conc. of metal Cd» Pb-
heavy metal treated
Control ND* ND
Cd* 5mM 0.82 £0.065 ND
10mM 2.7940.139 ND
Pb* 5SmM ND 2.87+0.093
10mM ND 8.0840.151

* 1 ND means “not detected heavy metal” .
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Fig. 2. The patterns of the mean values of Cd*
and Pb* conc. in the leaf of P.
thunbergii being cultured with Cd*
and Pb* for 5 days. ND means “not

detected heavy metal” .
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Table 3. The remaining cone. of Cd* and Pb*
in cultured pot and control after
treatment of Cd* and Pb* for
Sdays(meanz STD, unit :
dry weight)

ug/g in

Analysed heavy

metal Cd+ Pb*

The treatment of po
Cd~ 5mM| 3.36+0.085 ND#*

o | 10MM [52440.124] D

ontro

MO I ppesmm|  ND | 6.17+0.178
112140235

| 10mM ND
Cd* 5SmM| 2.59+0.227 ND

P. thunbergii{ 10mM | 473+0.316 ND
cultured pot | Pb* SmM ND 5.01£0.349
10mM ND 9.61 £0.544

* 1 ND means “not detected heavy metal” .
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Fig. 3. The remaining mass(%) of Cd* and
Pb* in soil after being cultured with P.
thunbergii as compared with that of
control(100%).
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Fig. 4. The variation of pH in the soil after
being cultured with P. thunbergii as

compared with the that of control.
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Fraction Number

Sephadex G-100 column
chromatography| 2,5 X 50cm, 10mM
Tris-HCI(pHS.0), 84ml /h,4C ] of the
tissue extract from leaf of P. thunbergii
being cultured with Cd* and Pb* for
Sdays. The fractions of 6.2ml were
collected and analysed for Cd* and
Pb*, and absorbance at 254 and 280nm.
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