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Phenol Removal by Peroxidases Extracted from Chinese Cabbage Root
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Kangwecn National University, Chunchon 200-701, Korea

ABSTRACT

Solid and liquid phase peroxidases were extracted from Chinese cabbage roots by using commercial
juicer in order to use peroxidases from agricultural waste for industrial applications. Since peroxidases
are distributed into 66 % in liquid (juice) and 34 % in solid phase (pulp), enzymes from both phases
were applied to investigate the enzymatic removal of phenol from waste water. After contacting 150
ppm phenol solution with liquid phase enzyme (1,800 unit/# ) for 3 hours in a batch stirred reactor, 96
% of phenol could be removed through polymerization and precipitation. Also, phenol could be removed
from initial 120ppm to 5ppm by applying solid phase enzyme in an air lift reactor (600 unit/# ). Almost
equivalent efficiencies of phenol removal were observed between two systems, eventhough only one third
of the enzymes in batch stirred reactor was applied in air lift reactor. The possible reason for this phe-
nomenon is because peroxidases exist as immobilized forms in solid phase.
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Table 1. Extraction of peroxidases from different cultivars of Chinese cabbage

Activity Total Activity Specific Activity
Cultivars Juice Pulp Juice Pulp Juice
(unit®/ml) (unit/g) (unit/100g root) (unit/mg protein)
Gonaengji 56 67 3,527 1,767 5.7
Manjum 31 37 1,816 874 36
Jungsang 28 24 1,480 799 33
Tambok 23 42 956 2,079 33
Sammi 12 20 868 506 1.8

* smole quinoneimine/min.
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Fig. 1. Schematic diagram of air lift reactor.
Unit in mm.
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Fig. 2. Effect of pH on the Chinese cabbage peroxi-
dase activity. The reaction was carried out
as described in Materials and Methods.
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Fig. 3. Effect of temperature on the Chinese cab-
bage peroxidase activity. The reaction was
carried out as described in Materials and
Methods.
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Fig. 4. Electrophoretic pattern of peroxidases in
polyacrylamide gel. Lane A, crude extracts
of Gonaengji, B, crude extracts of Manjum,
C, crude extracts of Jungsang, D, crude ex-
tracts of Tambok, E, crude extracts of
Sammi.  Activities of peroxidase were
stained with 10mM pyrogallol.
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Fig. 5. Removal of phenol in a batch stirred reactor
with crude extracts(juice). The reaction was
carried out at 37°C in 20mM Tris-HCI(pH 8.0)
containing 500, 200, 150ppm of phenol. The
volume of reaction mixture was 100ml. The
agitation speed was 300rpm and hydrogen
peroxide was fed at a rate of 0.17, 0068 and

0.034mM/min, respectively.
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Fig. 6. Removal of phenol in air lift reactor with
pulps. The reaction was carried out at 37C
in 20mM Tris-HCI(pH 80) containing
120ppm of phenol. The reaction volume was
1,200ml and hydrogen peroxide was fed at a
rate of 0.034mM/min.
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