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Abstract TE 1 40 2 77

The objective of this study is to investigate the effects of water and temperature on the
esterification reaction, catalyzed by lipase immobilized on rice hull ash in isooctane. The
molar ratio of free fatty acid (from olive oil) and n-butanol used in this study was 1.15:1.0.
The influence of water content on the esterification activity was investigated. The water
content was varied from 0.6 to 1.6 %. The immobilized lipase showed low activity in high
water content and increased as the water content decreased. The immobilized lipase had the
highest activity showed at 0.6 % of water. The study on the effect of temperature on the
esterification reaction showed that at low temperature, the high water content tended to
affect the enzyme activity. At 10°C, water content of 0.6, 0.8 and 1.0 %, the lipase still
posses high catalytic activity. At higher temperature (40 and 50°C) enzyme activity could not
be related to water content. The optimum temperature of the immobilized enzyme was 30°C.
The influent of water content on free fatty acid adsorption onto rice hull ash was also
investigated. It showed that when the water content increased up to 0.2 %, up to 1.5 % of
free fatty acid wos adsorbed on to the rice hull ash. When the water content of the system
was increased to 1 2 %, the adsorption was decreased. The rate of esterification at 30°C was
greater than that at 10°C. The amount of free fatty acid adsorbed on to the solid support
was used to correct the esterification activity. The enzyme activity was lowered when free
fatty acid was added before enzyme immobilization step. The rate of esterification at 40°C
was lower than those carried out at 10 and 30°C, respectively. The highest rate of
esterification was found at 15 minutes, at 10 and 40°C, but at 30°C the highest rate of
esterification was found at 30 minutes. However, the rate of esterification activities at 10
and 40°C were lower than that carried out at 30°C. Analysis of the composition of fatty
acid butyl ester, by gas chromatography, showed that the immobilized lipase was more

specific to unsaturated long chain fatty acids than saturated long chain fatty acids.



