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Abstract

Peroxidase in the fruit of Malus sieboldii (Regel) Rehder was partially purified by DEAE-
cellulose column chromatography and Ultro-AcA 54 gel filtration. The optimum pH of peroxidase
was 4.5 and optimum temperature was 80°C. The enzyme was stable at pH 5.0 and below 30°C,
and inactivated by heat treatment at 80°C for 15min. In the presence of 30mM H20: Km value on
o -phenylenediamine as substrate was 1.65mM, and in the presence of 10mM o -phenylenediamine
Km value on H20: was 7.97mM. L-Ascorbic acid and sodium L-ascorbate greatly inhibited the
enzyme activity and among several metal ions Mn’* only increased the activity at 5SmM.
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Table 1. Summary of purification of peroxidase from the fruit of Malus sieboldii (Regel)Rehder

Volume Total activity Total protein  Specific activity =~ Purification Yield
Step (ml) W) (mg) (Ufmg protein) (Fold) )
Crude extract 82 29569 343.30 86.1 1.0 100
DEAE-cellulose 88 7653 6.60 11695 135 259
chromatography
Ultro-AcA 54 25 6100 1.38 4420.3 51.3 20.6

gel filteration
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Fig. 1. Elution profile of partially purified peroxidase
from the fruit of Malus sieboldii (Regel) Rehder

on Ultro-AcA 54 gel filtration.
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Fig. 2. pH-activity profile of purified peroxidase

from the fruit of Malus sieboldii (Regel) Reh-
der.
The enzyme assays were carried out in 5ml of 0.1M
citrate-0.2M Naz:HPO. buffer (pH 3.0 to 7.0), con-
taining 10mM OPDA and 5mM H20z as described
in the text, and expressed as relative activity.
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Fig. 3. pH-stability profile of purified peroxidasF
from the fruit of Malus sieboldii (Régel) Reh-
der. e

The enzyme(0.2mi) was preincubated in ‘1.5ml of 0.

1M citrate-0.2M NazHPOs buffer (pH 3.0 to 7.0) o

Britten-Robinson buffer (pH 8.0 to 10) at 4°C for

24 hours, and then enzyme assays were carried ou‘(c

as described in the legend to Fig. 2.
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Fig. 4. Temperature-activity profile of purified pe-

roxidase from the fruit of Malus sieboldii
(Regel) Rehder.

Enzyme assays were carried out as described in
the legend to Fig. 2 except pH 4.5 and various

temperatures.
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Fig. 5. Temperature-stability profile of purified pe-

roxidase from the fruit of Malus sieboldii
(Regel) Rehder.
The enzyme (0.7ml) was preincubated at various
temperatures for 20 minutes, and then enzyme
assays carried out as described in the legend to
Fig. 2 except pH 4.5 and 80 °C.
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Table 2. Substrate specificity of peroxidase from
the fruit of Malus sieboldii (Regel)Rehder

Table 3. Effect of inhibitor on the peroxidase from
the fruit of Malus sieboldii (Regel) Rehder

Substrate (10mM) Relative activity (%)*
Aromatic amine
OPDA 100.0
Monophenol
L-tyrosine 0.8
o-Diphenols
DL-DOPA 16
(+)- catechin 48
catechol 123
p-Diphenols
hydroquinone 48
ferulic acid 00
Trihydroxyphenols
pyrogallol 7.3
gallic acid 32

*Enzyme assays were carried out as described in the text
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Table 4. Effect of metal ion on the peroxidase from
the fruit of Malus sieboldii (Regel) Rehder

. o
Metal ion lle\x/eIlatwe activity (¢ E)/:iM
None 100.0 100.0
Na+* 78.5 101.1
K+ 78.7 103.0
Mg 711 99.7
Ca?* 60.2 103.0
Fe*+ 81.5 —
Ba** 64.6 439
Li%+ 59.1 42.0
Hg 73.7 38.1
Mn?** 90.3 117.1
— ; not detected.
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