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Application of Commercial Enzymes and Selected

Microorganism for Oil Recovery from Palm Oil Mill Effluent
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Abstract

Palm oil mill effluent (POME) contains high concentrations of organic matter,
total solids, total suspended solids, oil & grease. Oil loss in POME is considered to be
the loss of product of the palm oil mill. This feasibility study aims to apply
biotechnology for recovery of oil from decanter effluent since part of the oil is trapped
in palm fiber (solid) so that the recovered oil could be returned to the process. The
investigation was consisted of two parts; using commercial enzymes and the selected
bacteria. Optimization on enzymes application revealed that the cellulose, xylanase
and pectinase at 50 U/ml could separate the oil from decanter effluent by 92%, 91%
and 47% compared to the original oil content in the effluent after incubation at 600C
for 48 h which was 1.4 folds higher than the control (66%) except the pectinase that
gave lower efficiency. Optimum pH of the enzyme was at pH 5.0 for cellulase and
xylanase and pH 3.0 for pectinase. After the optimum condition, cellulase and
xylanase gave the best separation at 30 min incubation, giving the 85% and 98%
separation, respectively, whereas the pectinase exhibited the separation after 180 min
incubation. The results clearly indicated that the best results from using xylanase,
followed by cellulase while pectinase showed low efficiency. Although using enzyme
gave good results, it is expensive and lost some activity in the decanter effluent.
Therefore, using microorganism should be more appropriate. Therefore, selection of
microbial strain able to produce high cellulase and xylanase without any lipase activity
to preserve the quality of oil was carried out. Comparison on mesophiles (38 strains)
and thermophiles (6 strains) for oil separation by cultivation in synthetic medium and
POME and also comparison on with and without air sparging (using nitrogen gas).
Results revealed that 8 strains were aerobic and 6 of them can grow at room
temperature (isolate OP-4, A43, A21, A48, A20 une A49) while 2 strains (isolate Al HDZ

A13) were anaerobe and can grow at high temperature (600C). Cultivation of the eight



strains in POME demonstrated that only the isolate OP-4 that could grow in the
effluent and separate the oil and bulking sludge from the effluent with pH adjustment
when compared to the control (without inoculation). Factors affecting the separation of
oil in POME by the isolate OP-4 were investigated. Addition of ammonium phosphate
(0.8% and 0.6%) gave more oil content in the bulking sludge than using ammonium
sulphate and urea with the values of 58.06% and 56.45%, respectively. These were
about 2.5 folds higher than the control (22.58%). Cellulase activity of the isolate OP-4
{032 U/ml) reduced by 28% when the incubation time increased another 24 h.
Although the enzymatic method gave about 1.7 folds higher oil efficiency than the
microbial method, the cost of enzymes was expensive and had to use at high
temperature for 48 h while the microbial method could be used at room temperature

for 24 h and also could be part of wastewater treatment as well.





