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Use of Plant Materials for Decontamination of Waste Water Polluted with 2,4-Dichlorophenol
Jung-Eun Lee, Jong-Woo Park and Jang-Eok Kim(Dept, of Agricultural Chemistry, Kyungpook National University,

Taegu, 702-701, Korea)

ABSTRACT : This study was performed to estimate the possibility of use of plant materials as catalytic agents for the
decontamination of waste waters contaminated with organic pollutants by using 2,4-dichlorophenol(2,4-DCP) as a model
pollutant. Plant materials containing high peroxidase activity were selected as catalysts for the removal of 2,4-DCP.
Peroxidase activity, which plant materials were containing, was measured, and the greatest peroxidase activity was observed in
shepherd’ s purse, followed by turnip, sweet potato, chinese cabbage and white radish. The peroxidase activity in shepherd' s
purse was four times higher than that of horseradish purchased in U.S.A. Using shepherd’ s purse and turnip, it was
investigated the effect of various factors on the decontamination of 2,4-DCP through oxidative coupling. The removal of 2,4-
DCP was extremely fast, and a maximal removal could be achieved within 3 min for shepherd’ s purse and 15min for turnip.
The pH range was from 3.0 to 8.0 and the amount of H,0, added was 9 mM when maximal removal was achieved(over 90%).
No increasing removal of 2,4-DCP was observed due to increasing the amount of H,0, added (over 9 mM). The initial
concentration affected the transformation of 2,4-DCP incubated with plant materials. When turnip was used as catalytic agent,
it was observed decreasing transformation of 2,4-DCP due to increasing initial concentration.

Key words : Oxidoreductive catalysts, 2,4-dichlorophenol, oxidative coupling, shepherd’ s purse, turnip
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Table 1. The operating conditions of HPLC for analysis of substrate

Model SHIMADZU-10A
Detecter UV 280nm
Column #Bondapak C18 (3.9 X 300xm reverse phase)
Temp. Room temp.
Flow rate 1.0=/min
Sample size 204

o] ¥4t o 2 methanol® H,0(2% acetic acid, 0.018 M
ammonium acetate, pH 3.3)8} vl &o) 55 : 458 AP &%
40§ o] &3

g3 o 2@

Peroxidase 40| 45 AlSH| Myt
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AF FARA 71F 5T peroxidase BHL 713 Aoz
&R v 59 horseradishe} A} o8} vl&dh Lo &3
£ A E3H peroxidased] 4L 70y ¥ud HEXNE
At dYe] of g3tk APl AHSE AEAY B
e YolE718 o4 A8 AYslie ZE Y EA:
Ba BB o]R3 %t} Phosphate buffer(pH 6.0)4ell A}
Z1AEFAZA ImM9 2,6-dimethoxyphenol®} B Z7)|ZR 9
mM9 H,0,& o|&3 ZA¢ ol A EA/N §H3T Us
peroxidase®] ¥4 AT & Table 29 Jehf it}

Add 4EA Fol Ui peroxidased] AL ¥
B A3 Jolst 4¢] 7 ®A dERE 12 gdfo &
7, 279, A, i 28 7 e £08 vy
Wolo] peroxidase BAL ©]=9] farm marketo A FYT
horseradishe] XY Fal 4y o & 4¢ 72
Aol JAHJG. Ay o X9 B AdFgMe
peroxidase®] @A4o) 7H¢ $58 Yol £FE o] &3y
48 FYsic

HEAE o] 83 24-DCPY AANN AT HEA ¢
A9 27l AAEN %S & 7 Uv 822 A4
1} Bollag 579 9+ Aol o3 AANE M2 4EAY

Table 2. Peroxidase activity of various plant materials

Plant materials Activity(unit/sl)
Shepherd' s purse 16.6
Horseradish* 44
Turnip 1.8
Sweet potato 14
Potato 0.3
Chinese cabbage 03
White radish 0.1

* Horseradish was obtained from farm market in United States
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Figure 1. Time course for the removal of 2,4-DCP incubated with

shepherd’ s purse or turnip
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Figure 2. Effect of the removal of 2,4-DCP incubated with shepherd’s
purse or turnip
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AXEe] RFEAHAY AX A T2 713 #H A
& AL VehlZ] gEe] o%e We A JEFE
wz g Aoz Az, olg e FEL AY AY
g BN e peroxidasert HEFEFH 2 AR
o TAZY 229 vlARAZ o= AE HIFEE
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Table 3. Effect of H,0, concentration on the removal of 2,4-DCP

Addition of % Removal of 2,4-DCP
H,0,(mM) Turnip Shepherd’ s purse
0 417 60.1
3 70.0 84.0
6 872 939
9 >99 >99
12 >00

>99
20 >59 >99
24 >99 >99

A7t Lol HEA 93 F& e FFHAD FE QYo
o AL 54.1%, €79 AL 4L.7%[UG H0,9 FEE 3
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2 449 H0,9 ¥:7F omMY HEE ¥ AAEE
el o] ¥ H,0,9 ¥ & F7HIY svgE o
ol el AALe Frte BEHYA Fkth Bollag 574 9
8, 339 H,0,9 %g A AL A%, AALA U]
A oopF 2 AUt FEAHAT o] AL HF H0,00
% fe FEAHQ ERANEZ AYsiy Yoy, od
ERA 3 d4o] & AYA AHEE H,0,9 sxodA =
veptA gtk

we—e—o o o o

so Shepherd's purse

oro——=—-o—o—»n_ o 0

40 |

Removal in %

—O— Without hydrogen peroxide

0 —e— With hydrogen peroxide

400 600 800 1000 1200 1400 1600

> F——4—.\‘\-‘\‘\'
80 Turnip
60

40}
O/’O\o\o,_,_,o\& o

20 b —0O— Without hydrogen peroxide
@~ With hydrogen peroxide

Removal in %

400 s:)o a(lm 10.00 12Ioo 14100 1500
Initial conc. (ppm)
Figure 3. Effect of initial concentration on the removal of 2,4-DCP
incubated with shepherd’ s purse or turnip
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