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Laccase Production from Palm Empty Fruit Bunches
by White Rot Fungi
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Abstract

This research studied the production of laccase from palm empty fruit brunches
(PEFB) using white rot fungi. The experiment with 3 strians of white rot fungj
Trametes sp. BCC 8729, Xylaria sp. BCC 7794 wag Marasmius sp. BCC 9542 was
conducted in the 3 media; Medium 1 with solid state fermentation, Medium 2 and
Medium 3 with the submerged fermentation. The results showed that Xylaria sp.
BCC 7749 was a good potentail white rot fungus to produce laccase and manganese
peroxidase in Medium 1 with solid state fermentation. The high laccase and
manganese peroxidase of 4.32 and 5.81 U/gPEFB were obtained. Moreover, the effect
of nutrient, inducer and environmental parameters on laccase production was
investigated. It was found that the optimum condition was the moisture content of
70%, inoculum size with the 6 pieces of agar (diameter of each piece was 5 mm), the
wheat flour supplementation of 7%, 2 mM xylidine as inducer. Also, the Box
Behnken Design for nutrient optimization was examined. The addition of NH4H,PO,
2.06 ¢/, urea 1.07 g/l and CuSO4-5H,0 5.22 mg/l gave the high laccase production of
17.2 and 25.3 U/g PEFB, respectively. The optimum temperature and pH were 25°C
and 4.5, respectively. In addition, laccase produced from Xylaria sp. BCC 7749 was
partially purified by the ammonium sulfate precipitation at the concentration of 75%.
The protein activity, laccase activity and specific acitivity of the partially purified
laccase increased with the values of 0.538 mg/ml, 6.32 U/ml and 11.7 U/mg,
respectively. However, the yield after the partial purification was 60.4%. Then, the
further step of purification was conducted by using anion-exchange chromatography
equipped with DEAE Toyapearl column and 0.1M Tris HCl buffer pH 8.0. The protein
activity and laccase activity of the purified laccase decreased with the values of 0.073
meg/ml and 1.89 U/ml, respectively. However, the specific acitivity of the purified
laccase increased and reached the value of 25.5 U/mg. However, the low yield of
2.96% was obtained. The laccase produced from Xylaria sp. BCC 7749 after the
partial purification with the 75% ammonium sulfate precipitation gave the maximum
activity at 45°C and pH of 4.0. The stability of partially purified enzyme was in the
range of 30-50°C and pH of 4.0-8.5.
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