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Abstract : Biodiesel as methyl esters derived from vegetable oils has considerable
advantages in terms of environmental protetion. In the present work, methyl esters were
produced from soybean oil by lipase-catalyzed transesterification. To reduce inactivation of
commercial immobilized lipases emulsified two-step process was developed using the
stepwise addition of methanol with 4:1 molar ratio at 4h intervals. Also with immobilized
lipase from Candida antarctica(Novozym 435) high conversion of 985 percent was
possible at 45C of reaction temperature with 41 of methanol-to-oil molar ratic and

1%(v/v) methyl glucoside oleic polyester as an emulsifier in the presence of cosolvent.

Keywords : enzyme-catalyzed transestenification , biodiesel, soybean oil.
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Fig. 1. Effect of emulsifier content on FAME

yield of lipase-catalyzed transesterifi-

cation.
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Fig. 2. Effect of mole ratio on overall yield of
lipase-catalyzed transesterification.
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Table 1. Comparison between Alkali-Catalysis and Lipase-Catalysis Processes for

Biodiesel Fuel Production

Alkali-catalysis process

Lipase-catalysis process

Reaction temperature

60~-70°C

40-50C

Reaction time

within 1hr

more than 8hr

Free fatty acids

Saponified products

Methyl esters

Water in raw materials

Interference with the reaction

No influence

Yield of methyl esters Normal Higher
Recovery of glycerol Difficult Easy
Purification of methyl esters Repeated washing None
Production cost of catalyst Cheap Relatively expensive
Waste treatment Difficult Easy
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Fig. 3. Effect of reaction time on FAME yield
of lipase-catalyzed transesterification.
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Z o ol e 23t ¢ TR Biodieselst 7

Table 2. Lipase-Catalyzed Transesterification with Stepwise Addition of Methanol

. . . | Reaction| Methyl ester
Lipase Process and operation | Mole ratio time(h) vield(%) Ref.
Repeat.ed fed-batch 11 48 96~98 14
C antarctica operation
(Novozym435) Continuous operation 1:3 7 92~94 18
Fed-batch operation 1:1 35 87 13
C. rugosa, P. cepacia, Pp 4 poioh operation 11 | 80~9% | 80-100 21
fluorescence
R. oryzae(F-AP15) Fed-batch operation 111 70 80-90 22
R. oryzae TFO4697 Fed-batch operation 111 72 80-90 23

100
80 4
£
3 ®]
z
£
20 —— ==~ mole ratio = 1:1.5, lour-step
- — mole ratio = 1:3, one-step
[} T T Y T T
[} 2 4 8 8 10 12
Time (hr)
Fig. 4. Time courses of lipase-catalyzed

transesterification with stepwise

addition of methanol.
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