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Acetone powder was prepared from raw arrowroots and the polyphenol oxidases of crude

enzyme prepared from acetone powder were identified 5 isoenzymes by staining with cate-

chol containing 0.05% phenylene diamine. The crude enzyme was passed through the colu-

mns of ion exchangers and gel permeation to fractionate the polyphenol oxidases. The main

fraction of polyphenol oxidase appeared to be purified by 94-foid, with the activity yield

of 45.49%, and its molecular weight was determined as 38,500 by poly acrylamide gel

electrophoresis. The optimal pH and temperature for the enzyme activity were pH 7.5
and 50°C, respectively. The purified enzyme showed a high affinity for catechol and

pyrogallol. The Michaelis constant for catechol was calculated to be 16.67mM according

to the Lineweaver-Burk method. The enzyme activity was strongly inhibited by L-ascorbic
acid, sodium bisulfite, EDTA and KCN, and totally inhibited, by Fe®* at a concentration of
1mM. However the enzyme was activated by Zn®** approximately 1.7 times at the same

concentration.
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Fig. 1. Gel filtration of Arrowroot PPO on

Sephadex G-100
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Table 1. Purification steps of Arrowroot PPO

Step Total Protein Total Activity Specific A'ctivity_ Puriry Yield
(mg) (Units) (Units/mg : Protein)  (fold) (€A)
Crude enzyme solution 3157.2 650, 000 205.9 1.0 100
1st DEAE-Cellulose 1933.8 616,707 318.9 1.6 94.9
2nd DEAE-Cellulose 603.5 478,564 793.0 3.9 73.6
DEAE Sephadex A-50 103.1 409, 872 3,973.9 19.3 63.1
Sephadex G-100 15.2 295, 065 19,361.2 94.0 45.4
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The enzyme solution was kept in various buffers

with pH ranging from 3 to 10 for 24hrs at 4°C.

Buffers used were Mcllvaine (pH3~5.5), and
Tris-HCI(pH 6~10)
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Fig. 4. Effect of temperature on the activity of
Arrowroot PPO
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Fig. 5. Effect of temperature on the thermal
stability of Arrowroot PPO
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Table 2, Substrate specificities of Arrowroot PPO

Substrate Relative Activity(%) Substrate Relative Activity(%)
Monophenol DL-DOPA 52.8

Phenol 0 Caffeic acid 0

p-Coumaric acid 2.8 m-Diphenol

4-Hydroxybenzoic acid Resorcinol 0

L-tyrosine p-Diphenol

Ferulic acid Hydroquinone 0
o~Diphenol Triphenol

Catechol 100 Pyrogallol 405.7

Chlorogenic acid 1.9 Gallic acid 2.8

The substrate concentration was 10mM except L-tyrosine (2. 5mM)
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Table 3, Effect of Inhibitors on the activity of
Arrowroot PPO Inhibition (%)

Inhibitor ConCn.

Inhibitor Substrate iy
im 0.1 mM

L-Ascorbic acid { C :* 100 8.9

P 100 21.5
Thhiourea { C 94.4 61.7

P 80.2 25.3
Sodium bisulifite { C 100 15.0

P 100 19.3
EDTA { C 100 5.6

P 100 28.6
Boric acid { C 26.1 3.1

P 28.9 5.3
Citric acid { C 86.7 1(1)

P 99.5 .3
2-Mercaptoethanol { C 100 10.6

P 66.3 0
Sodium diethyl { C 17.8 0
dithiocarbamate P 28.4 0
KCN { C 100 70

P 97.6 77.8
Control (None) { C 0 0

P 0 0

* C : Catechol ** P : Pyrogallol

Table 4. Effect of metal ions on the activity of
Arrowroot PPO Relative activity (%)

Metal ion ConCn.

Metal ion

1mM 0.1 mM
K* 95.2 100
Li* 91.9 96.9
Na* 93.6 100
Fe?** 35.5 92.8
Zn** 166.1 - 108.3
Hg?*+ 32.3 88.7
Mg** 67.7 97.9
Ca®* 88.7 100
Cu** 43.6 100
Fe?* 0 81.4
Al* 19.4 85.6
Snd* 17.7 68.0
Control (None) 100 100
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Fig. 6. Lineweaver-Burk plot for the determina-
tion of the Michaelis constant for Arrowroot PPO
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Fig. 7. Estimation of molecular weight of PPO
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Fig. 8. Polyacrylamide gel electrophoresis of
Arrowroot PPO

A : PPO active band of crude enzyme

B : Protein band of purified enzyme

B’ : PPO active band of purified enzyme
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