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Research project Application of Bacillus subtilis A2 producing cellulase and xylanase for oil
separation from palm oil mill effluent’
Researcher Aran H-Kittikun, Poonsuk Prasertsan and Chaveewan Malewan

- E-mail address  aran.h @ psu.ac.th

Abstract 2 3 9 8 3 8

The optimal condition and medium composition for growth and cellulase
production by Bacillus subtilis A2 were CMC 10 g, KH,PO, 1.0 g, K,HPO, 1.0 g, yeast extract
4.5 g, NH,H,PO, 4.1 g, MgSO,.7H,0 0.3 g, CaCl, 0.3 g adjusted pH to 6.0 in 1 L distilled water
and incubated at 45°C by shaking at 200 rpm. At optimal condition the bacterium produced the
highest cellulose activity (0.15 U/ml) at 6 h. The primary purification of cellulase from the culture
broth by precipitation with chilled acetone could recover crude cellulase 44.05% with 0.84 U/mi
specific activity (3.39 purification folds). The crude cellulase had the optimal activity at pH 5.0
and 55°C and retained 80% activity at these conditions and was stable at pH 4-5 and 45°C.

The oil separation from palm oil mill effluent (POME) by the supernatant of
Bacillus subtilis A2 culture was low and was not different from the control. When the crude
cellulase was used to separate oil from the wastewater of the decanter, the amount of dry sludge
was decreased from 24.00 to 20.33 g/L and the oil in sludge was reduced from 2.45 to 1.9 g/L.
However, when cell culture of Bacillus subtilis A2 was used for oil separation, there was no oil
separation,

When Bacillus subtilis A2 was cultivated in the wastewater from the decanter for
oil separation under shaking at 200 rpm, 45°C for 72 h, the sludge dry weight was decreased and
the amount of the oil in supernatant after centrifugation was increased to 0.41 g/50 ml
wastewater. The treatment of wastewater with dilution 1:1 exhibited the highest oil separation
from sludge. The addition of carbon (1% CMC) or nitrogen (0.1% Yeast extract and NH,H,PO,)
or combined the carbon and nitrogen source to the wastewater did not increase oil separation.
When the sterilized wastewater was used to cultivated B. subtilis A2 under shaking condition it

gave better oil separation than non sterile wastewater.



