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ABSTRACT: Ascorbate oxidizing enzyme from the crude extract of Pleurotus ostreatus was purified
by ammonium sulfate precipitation, preparative polyacrylamide gel clectrophoresis, DEAE Sepharose
CL-6B ion exchange chromatography and Sephadex G-150 gel filtration chromatography. The mole-
cular weight of the enzyme estimated by Sephadex G-150 gel filtration chromatography was 140,000
and that of its subunit by SDS-polyscrylamide gel electrophoresis 66,000. The optimam pH for the
maximum activity of the enzyme was 5.2 and the isoelectric point of the enzyme was 6.0. Km values for
L-ascorbic acid and D-isoascorbic acid were both 2.2 M, which indicates that the enzyme has the same

affinity towards both substrates.
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Table 1. Purification of ascorbate oxidizing enzyme from Pleurotus ostreatus
Purification step Total protein Total activity Specific activity Yield
(mg) (units) (units-mg~1) (%)
Crude extract 7,600.00 2,365 0.31 100.0
Ammonium sulfate precipitation 6,000.00 1,923 0.32 81.0
Preparative PAGE 26.00 256 9.85 10.8
DEAE Sepharose CL-6B chromatography 2.05 40 19.51 1.7
Sephadex G-150 chromatography 0.81 25 30.71 1.1
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Fig. 1. Activity staining of ascorbate oxidizing enzyme
in the crude extract by the method proposed by
Anton and Markakis (1969).
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Fig. 2. lon exchange chromatography of ascorbate oxi-
dizing enzyme on DEAE Sepharose CL-7B.
The volume of each fraction was 4 m/ and collec-
ted at flow rate of 4 ml-hr-!. O, protein content;
@, ascorbate oxidizing enzyme activity.
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Fig. 3. Gel filtration chromatography of ascorbate oxi-
dizing enzyme on Sephadex G-150.
The volume of each fraction was 4 m! and col-
lected at flow rate of 4 ml-hr-1. Vo, void volume;
Vt, total volume; o, protein content; ® , ascor-
bate oxidizing enzyme activity.
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Fig. 4. Electrophoretogram of ascorbate oxidizing en-
zyme.
Right; activity staining by the method proposed
by Anton and Markakis (1969). Left; protein
staining by the method proposed by Carl ef al.
(1984).
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Fig. 5. Ahalytical isoelectric focusing of ascorbate oxi-
dizing enzyme.
Concentrations of acrylamide and bisacrylamide
was 9.7 and 0.3 %. respectively. 6.25 % of am-
pholine (LKB) with pH range from 4.0 to 6.0 was
used.



Vol. 26, 1988

20} 1
A
T 10}
PR 2
f:_:o 0.6
@
B
f: 3
=
g
S o2y
4
0.1f
15 2.0 2.5 3.0

Ve/V,

Fig. 6. Molecular weight estimation of ascorbate oxidi-
zing enzyme by gel filtration chromatography.
Molecular weight markers: 1, alcohol dehydro-
genase (150,000); 2, bovine serum albumin
(66,000); 3, carbonic anhydrase (29,000); 4,
cytochrome C (12,400); A, ascorbate oxidizing
enzyme.

g-3lo] 25 Fxpeke 140,000 =2 (Fig.6)

ISA B B % ascorbate oxidase®t T
Absbeith(Bruno % 1984), =3 SDS-polyacryl-
amide gel A719%E% T 4siAe] A
28 A% A (Fig. 72 Fig,8), 66,000 A%
2. Strothkamp®} Dawson(1974) ] 2.54]Eol|4]
23a)3} ascorbate oxidase?] 7399 <zl Aol
7} vkxlat Luciana 5 (1983)¢] 5AlEolA +
2)3} ascorbate oxidaseshe A2l FAMsHSIch, o]
A7z RE Prbsted 2 Pleurotus ostreatus=-
BE Yk ascorbate oxidizing enzymed, &
A% Hxpeks zZHe 2709 4nk9r)  disulfide
bond & A &3, o & Al (dimer)al #H o
Isoelectric focusing®] Z3}(Fig.5), £ I
SAAL 6,02 Ao A4k

AgMco olxlE 222 A

e z7at HIAA Fae THEE FF
A3} 85C7 A5 dE o 4 s, &
£9] %o wE FHzZREH AsPURE
F3te] Arrehnius plotg g (Fig. 9). 43t
izl 20~25Col4 28, 5kcal-mol™!, 65~

e

r‘?i"

Ascorbate-Oxidizing Enzyme in P. ostreatus 329

Fig. 7. SDS-polyacrylamide gel electrophoresis of as-
corbate oxidizing enzyme.
Concentrations of acrylamide and bisacrylamide
were 12 and 3%, respectively. Molecular weight
markers: A, ascorbate oxidizing enzyme; B,
B-lactoglobulin (18,000) ; C, trypsinogen
(24,000); D, egg albumin (45,000); E, bovine
serum albumin (66,00).
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Fig. 8. Molecular weight estimation of subunit of ascor-

bate oxidizing enzyme by SDS-polyacrylamide
gel electrophoresis.
Molecular weight markers: A, ascorbate oxidi-
zing enzyme; B, B-lactoglobulin (18,000); C, tryp-
sinogen (24,000); D, egg albumin (45,000); E,
bovine serum albumin (66,000).
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Fig. 9. Effect of temperature on the activity of ascor-
bate oxidizing enzyme.
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Fig. 10. Effect of pH on the activity of ascorbate oxidi-

zing enzyme using phosphate buffer(o ) and
acetate buffer( e ).
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Fig. 11. Lineweaver-Burk plot of ascorbate oxidizing
enzyme for ascorbic acid( o) and iscascorbic
acid(e ).
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