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ABSTRACT

Peroxidase as one of the organic enzyme catalyst is useful for the oxidation treatment of various
aromatic compounds such as phenols. The peroxidase content of Oenanthe javanica was 24.85 unit/g-
fw in leaf, 5.74 unit/g-fw in stem, and 34.69 unit/g-fw in root respectively. The crude peroxidase ex-
tracted from Oenanthe javanica can be kept under low temperature (-70°C) condition for 6 months
with the maximum 1% activity reduction. The optimum conditions of removal for 100 ppm phenol
was pH 6, hydrogen peroxide 3.5 mM, peroxidase activity 8 unit/ml, temperature 20°C respectively.
In the wide range of concentration from 50 ppm to 750 ppm phenol reveals average 54% removal
rate under the same peroxidase activity (8 unit/ml) and different amount of hydrogen peroxide pro-
portional to phenol concentration. Especially at the concentration of 100 ppm the maximum phenol

removal rate was 72%.
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Table 1. Composition of synthetic nutrient solution

Ingredient Concentration (mg/!)
KNO, 41.48
NaNOs 25.80
KH.PO. 5.63
Na.HPO, 2.53
HOOC(CHOH).COOH 1.20
FECI3 . GHzO 0.24
H.BO; 0.21
NaMoO, - 2H.0 0.19
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Table 2. Peroxidase content of Oenanthe javanica, Pak-bung (Ipomoea aquatica), and Water hyacinth (unit/g-fw)

Part of body  Oenanthe javanica ~ Waterhyacinth  Chinese pak-bung  Thai pak-bung Horseradish
leaf 24.85+0.41 2.67x0.10 26.9 19.0 33.11
stem 5.741£0.59 2.17+0.19 28.1 19.0 -
root 34.691+6.10 11.041£041 41.6 37.0 -
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Fig. 1. Changes of peroxidase activity in cold storage
condition.
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Fig. 2. Phenol removal with Oenanthe javanica, water
hyacinth and horseradish peroxidase.
Reaction condition : phenol 100 ppm, H.O, 2.5
mM, pH 3.5, POD activity 3.5 unit/m/, Temp.
20°C
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Fig. 3. Effect of pH on phenol removal rate.
Initial condition : phenol 100 ppm, H.0, 2.5 mM.
POD 11 unit/m/, Temp. 20°C
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Table 3. Final pH after pH and H,0. concentration
dependent experiment for 24 hours

3 2.9+0.04 1 5.310.03
3.5 3.4+0.04 2 5.31+0.03
4 3.9+0.04 2.5 5.3+0.03
4.5 4.5+0.03 3 5.3+0.03
5 5.0+0.04 3.5 5.310.02
6 5.310.04 4 5.320.02
7 5.2+0.02 5 5.31+0.02
8 5.4+0.04 6 5.310.03
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Fig. 4. Effect of H,0, concentration on phenol re-
moval rate.
Initial condition : phenol 100 ppm, POD 12.8
unit/ml, pH 6, Temp. 20°C
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Fig. 5. Effect of POD activity on phenol removal rate.
Initial condition : phenol 100 ppm, H,0, 3.5 mM,
pH 6, Temp. 20°C

Korean Journal of Environmental Health Society, Vol. 23(4)



A Study of Removal of Phenol by Peroxidase Extracted from Oenanthe javanica (Blume) DC 125

70 +

N

Phenol removal rate(%)

10 + i
0 + + : |

0 10 20 30 40

Temperature("C)

= 5 hour € 24 hour A 10 hour(blank)
o 10 hour <& 5 hour(blank) A 24 hour(blank)

Fig. 6. Effect of temperature on phenol removal rate.
Imitial condition : phenol 100 ppm, H:0. 3.5 mM,
rH 6, POD 8 unit/m/

20°Cell A o] A AHe] &F 7262 Fo}
= 73%—3— 4EM°*D} g Z=Fell A 40°ColAY oF
7k A LS vhepd ot win|sleic)

5. phenolz=T ¥ HE

a4mkge] 24 2719l pH6, POD 4% 8
unit/ml, 8F-& % 20°CE %+ 3 phenol®] 2 &
ZollMs] AAAEE 713 HO, 555 Helshd
A1 2338 A= Table 404 Wi abe} e} zb
FEHo|A PODE AH7lshr| oL xRl
242 7} Ao 5% vinke] A gAlg Bl
o} 2 A E A FRHHAA 52% o4k
A A -8-& vhehd o] &3] phenol 100 ppmellA &

Table 4. Treatment results of phenol solution by Oe-
nanthe javanica peroxidase

Initial  Initial H.O, 5 hours later 24 hours later
phenol conc. (ppm) removal (%) removal (%)

50 1.75 34.3+3.82 54.8+3.09
100 3.50 36.8+0.76 72.1£0.48
200 7.00 38.0£0.76 56.0+3.67
300 10.50 42.31£2.55 52.110.98
400 14.00 37.8+2.51 56.0%x3.94
500 17.50 38.7£0.95 52.9%0.93
750 26.25 37.5%+2.10 53.9+£3.73
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