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Title : Synthesis of methyl ester from frying oil by lipase from papaya latex for biodiesel
fuel production

Researcher : Lect. Dr. Porntippa Pinyaphong

Abstract

The objective of this research was to (1) study the optimum condition of papaya
lipase-catalyzed methanolysis of frying oil (2) investigate the synthesis of biodiesel from frying
oil which catalyzed by papaya lipase and (3) test the efficiency of biodiesel with diesel engine.
Frying oils (second used oil) were collected from the fried shop in Amphur Maung and Amphur
Laplae, Uttaradit province. Frying oil composed of 0.60% lauric acid, 1.23% myristic acid,
47.22% palmitic acid, 0.38% palmitoleic acid, 5.84% stearic acid, 43.00% oleic acid, 1.24%
linoleic acid and 0.49% eicosanoic acid. The precipitate of papaya latex that separate from fresh
papaya latex by centrifugation and baked at 50°C showed hydrolysis activity of frying oil at 425
Tt 40 unit/gram of dried lipase. Papaya lipase showed the optimum temperature at 45°C and the
optimum pH 7. Dried papaya lipase was used as catalyst in methanolysis of frying oil which
produced only 10% methyl ester. The activity of this lipase was improved through immersing
enzyme with iso-propanol for 3 hours and then immersed in frying oil for 1 hour before used.
Lipases that improved their activity could catalyze methanolysis of frying oil better than original
lipase. The yield of methyl ester was 50%. The optimum conditions of methanolysis of frying oil
were: the water activity and quantity of papaya lipase were 0.23 and 2% of original oil, the mole
ratio of frying oil: methanol was 1: 4 at 40°C with hexane (20% of original oil) as co-solvent.
The yield of methyl ester was 80%. Biodiesel was mixed with diesel oil in ratio of 20: 80 and was

added in low speed diesel engine. It could reduce the rate of fuel using at 0.12 liter per hour.
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