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Abstract

Production of methyl esters from palm stearin and palm olein with methanol
was studied using lipase. The palm stearin had sponification value 200.88, peroxide
value 5.60, iodine value 39.10, acid value 0.04 and molecular weight 838.22. Major
fatty acid compositions of palm stearin were 51 .14% palmitic acid and 28.28% oleic
acid. The palm olein had sponification value 199.73, peroxide value 8.97, iodine
value 73.92, acid value 0.56 and molecular weight 843.17. Major fatty acid
compositions of palm olein were 38.42 oleic acid and palmitic acid 28.65%. Seven
commercial lipases from Candida rugosa (liapase AY), Pseudomonas sp. (lipase
PS), Pseudomonas fluorescens (lipase AK), Rhizopus delemar (lipase D), Mucor
javanicus (lipase M), Candida rugosa (lipase OF) and Rhizopus oryzae (lipase
FAP-15) were used for FAMEs production from palm stearin and palm olein. The
lipase PS was the most effective for methanolysis of palm stearin. The lipase PS was
immobilized by physical adsorbtion on Accurel EP 100 (<200 pm) and Celite. The
conditions for immobilization were 10 mi(3 mg/ml) enzyme in 0.2 M phosphate buffer
pH 7.0 mixed with supporter 100 mg at 30°C for 1 h. Under these conditions,
immobilized enzyme on Accurel had the higher activity than on Celite. immobilized
enzyme on Accurel had the hydrolytic activity of 0.33 U/mg enzyme.

The optimal methanolysis conditions were 5 gm of palm stearin and methanol

(1:3, mol/mol) as substrate, 60 U of immobilized lipase PS and water content of 20%



by weight of the substrate with shaking at 250 rpm for 24 h at 50°C. The FAMEs
content in the reaction mixture reached 92.20%. Major compositions of FAMEs were
49.24% methyl palmitate and 18.13% methyl oleate. The density (0.870 g/cma),
distillation characteristics(350) and flash point(176°C) of the FAMEs were closed to
those of diesel fuel but the pour point (18°C) and viscosity(7.52 cSt) were slightly
higher. '

When the scale up of FAMEs batch production from palm stearin to 10 and
100 times. FAMes productions were 92.66% and 89.12% respectively. No difference
in fuel properties of FAMEs from large scale and small scale production.
Immobilized lipase PS could be used for 3 times. On the third use the FAMEs content

was reduced to 33.95%.
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