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Characterization of Laccase from Pleurotus ostreatus
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ABSTRACT: Extracellular laccase (E.C. 1.10.3.2) from the culture filtrate of Pleurotus ostreatus was
purified by ammonium sulfate precipitation, protamine sulfate precipitation, DEAE-Sephadex A-50
ion exchange chromatography and Sephadex G-100 gel permeation chromatography. The molecular
weight of the enzyme was estimated by SDS-polyacrylamide gel electrophoresis to be 58,000 and the
isoelectric point was 3.75. The optimum temperature for the enzyme was about 45°C and the optimum
PH was 6.5. The enzyme was found to be stable at temperature below 35°C and rapidly inactivated at
higher temperatures. Km values for ferulic acid, vanillic acid, dihydroxyphenylalanine (DOPA) were
48.6:M, 0.52mM, and 2.73 mM, respectively, which indicates that the enzyme has much higher affini-
ty towards ferulic acid. The reaction products of the enzyme were separated by TLC and HPLC.
KEY WORDS [ Pleurotus ostreatus, laccase.
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Fig. 1. lon exchange chromatography of laccase on
DEAE-Sephadex A-50 column (4.0x40 cm
diameter). Fractions of 10 mi were collected at

a rate of 50 mi/hour.
O, protein content ; ®, laccase activity
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Fig. 2. Gel permeation chromatography of laccase on
Sephadex G-100 column (2.8x90 cm diameter).
Fractions of 5 ml were collected at a rate of 12
mli/hour.

V,, void volume; V., total volume;
O, protein content; @, laccase activity.
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Table 1. Purification of laccase from the culture filtrate of Pleurotus ostreatus.

Total

Total Specific

Purification step protein activity activity Yield
(mg) (units) (units mg-1) (%)
Culture filtrate 13,000 540,000 41.5 100
Ammonium sulfate precipitation 2,980 373,000 125.2 69
Protamine sulfate precipitation 1,870 201,600 107.6 37
DEAE-Sephadex A-50 chromatography 180 120,000 666.7 22
Sephadex G-100 chromatography 75 66,000 880.0 12

NaCl 0,2 ZHdboll 3wl fraction No.90-120
of AA a4 B4E vebile peakst H21E
ownf o] F-2-& ¥ (110m/)sted TUZ A3
g w33l NaCle A7 sto] F2=3519e},

2) Sephadex G-100 gel permeation
chromatography.
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= Fig, 33} %},
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chromatography, Sepha-

Fig. 3. SDS-polyacrylamide gel electrophoresis of lac-

case. Gel composition: T = 12.5%, C = 2.7%.

Molecular weight markers:

1, bovine serum albumin (66,200);
2, B-lactoglobulin (18,400);

3, ovalbumin (45,000)

4, lysozyme (14,300);

S, laccase.
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Fig. 4. Molecular weight estimation of laccase by SDS-
polyacrylamide gel electrophoresis.
Molecular weight markers:

1, bovine serum albumin (66,200);
2, B-lactoglobulin (18,400);

3, ovalbumin (45,000)

4, lysozyme (14,300);

5, laccase.
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Fig. 5. Temperature optimum of laccase.
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Fig. 6. pH optimum of laccase.
O, citrate-phosphate buffer; e, phosphate buffer.
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case.

Substrate: 1, ferulic acid;
2, vanillic acid;
3, DOPA.

Fig. 8. Separation of reaction products according to
the reaction time by thin-layer chromato-
graphy.
Above:
Below:

in case of ferulic acid (20 min. interval)
in case of vanillic acid (30 min. interval)
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Fig. 9. High performance liquid chromatography
analysis of reaction products which were
separated by TLC.
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Fig. 10. Separation of reaction products according to
the reaction time by high performance liquid
chromatography.
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