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Abstract

Decanter effluent, one of the three major effluent sources of palm oil mill, had pH
4.5, contained 87,000 mg/l COD and 3.95 mg/I phenol. Cultivation of 12 strains of Lentinus
spp., comprised of 3 main species; L. polychrous, L. strigosus and L. squarrosulus, on agar
plate containing undiluted and diluted decanter effluent revealed good growth in every
concentration tested. However, culture growth appeared only in diluted decanter effluent in
liquid cultivation. To increase biomass in liquid medium, the Lentinus mycelia was
immobilized on sponge surface and used as the inoculums. The immobilized mycelia could
grow well in the decanter effluent with COD value of 55,000 mg/l and was able to reduce
COD, color, phenol and total solids in the ranges of 30-50%, 17-58%, 4-75% and 6-56%
respectively, after cultivation for 12 days. Based on these results, L. polychrous LP-PT-1,
L. polychrous LP-WR-13, L. squarrosulus SQ-B-4 and L. strigosus ST-S-3 were selected
for studies on the effect of nitrogen sources (ammonium nitrate, ammonium sulfate, urea)
and concentration (0-0.2%). Urea at 0.05% was selected and L strigosus ST-S-3 was found
to be the most efficient giving COD removal of 64.17% and color removal of 43.03%. The
strain was used for study on the effect of metal ions (Cu, Fe, Mn) tested at various
concentrations (1-2 ppm). The highest removal of COD and color were achieved without
adding any metal ion. Optimization studies revealed the optimum values as following; the
optimal pH was the initial pH of the effluent (pH 4.5) and temperature at 30°C with the
optimal aeration rate of 1.0 vvm in an air-lift fermentor. Under the optimum condition, the

immobilized L strigosus ST-S-3 gave high COD, color, phenol and total solid removal of
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68.19, 51.15, 62.68 and 61.80 %, respectively, after 15 days cultivation. Enzyme analysis
revealed the presence of CMCase, xylanase, laccase and manganese peroxidase (MnP and
MnIP) with the enzyme activities of 75.45, 89.00, 82.20 as well as 138.18, 136.82 units/ml,
respectively.

The effluent supernatant (brown color) after biological treatment was further treated
by chemical method. Polyferric sulfate and CaO were able to decolorize the effluent better
than using raw meal from cement factory. Treatment the supernatant twice with 0.5%
polyferric sulfate and 0.5% CaO resulted in 93.03% COD removal and 90.47% color

removal.
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