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ABSTRACT

The mesocarp of oil-palm fruit contained a very active
endogenous lipase which was stimulated by low temperature stress (4°C)
resulted in an increase in free fatty acid level in palm oil. The major
portion of lipase activity was recovered in the oil layer fraction obtained
by centrifugation of mesocarp homogenate. The active crude enzyme
was prepared from the oil layer fraction suspended in 0.1 mM potassium
phosphate buffer pH 7.0 containing 1 mM EDTA and 2 mM DTT after
removal of oil by ether extraction. The enzyme exhibited an optimum
activity at pH 7.0 and a temperature of 20°C and it was stable in a pH
range 6.0-7.0. The enzyme rapidly lost activities when it was stored at
room temperature and 4°C. However storage at -20°C and -80°C could
maintain lipase activity for 1 and 2 weeks respectively. The enzyme
activity was inhibited by 1 mM of ZnCl,, FeCl;, FeCl,, MnCl,, 5 mM
PMSF and 5 mM EDTA but was slightly enhanced by 1 mM EDTA,
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4 mM DTT and 5% BSA. In the presence of 0.1% detergents, DOC and
CHAPS enhanced lipase activity whereas Tween 40, Brij W-1, SDS,
Teepol and AOT had inhibitory effects. The addition of compounds
namely BSA, DTT, MgCl,, glycerol, sucrose, CHAPS, DOC, ethanol,
isopropanol and ATP in the crude enzyme could not prevent the
continuous loss of enzyme activity. The enzyme showed highest activity
toward its natural substrate, palm oil but it also hydrolyzed natural oils
containing unsaturated fatty acids and cleaved the ester bond at 1- and 3-
positions faster than at 2- position. The crude enzyme showed six minor
and one major protein bands at 61 kDa on SDS-PAGE. Adsorption of the
enzyme on celite could not improve the stability. Concentration of the
enzyme solution by aquacide treatment, lyophilization and ammonium
sulfate precipitation as well as dialysis caused severe loss of activity.
Attempts to purify the enzyme by reversed micellar extraction,
hydrophobic column chromatography on phenyl Sepharose CL-4B and
FPLC on Superose 12-column were unsuccessful. The major problem
was probably due to instability and aggregated features of the enzyme. It
is suggested that the oil-palm lipase may be used for biotechnological
application in the form of crude extract from mesocarp without further

purification.





