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Nowadays, mass biodiesel production usually using chemical reaction method.
However, since last decade there are many biodiesel researches using enzymatic method, In
this enzymatic process, esterification and transesterification can happen concurrently_
Besides, there are many advantages using enzymatic method compared to chemical method.
As lndonesia is being on of the largest producers of Crude palm Oil (CpO) in the world,
producing renewable energy bases on plant oil is a huge potential for this country. In this
report! we show the effort to increase the yield of biodiesel prcduction using enzymatic
process with cPo was raw material by using emursifier. we have demonstrated biodiesel
(FAME) production by enzymatic process using pseudomorms cepacia lipase and Crude
Palm Oil (CPO) as substrate. tn this experiment, the yield of biodiesel was still very low.
Introducing of 1,4-dioxane as emulsifier in producing biodiesel using cpo as substrate did
not affected significantly on the yield ofbiodiesel.
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Introduction

Nowadays, mass biodiesel production usually using chemical reaction method.
However, since last decade there are many biodiesel researches using enzymatic method. In
this enzymatic process, esterification and transesterification can happen concurrently.
Besides, there are many advantages using enzymatic method compared to chemical method.
Since the end this decade, Indonesia is being the largest producers of crude palm oil (cpo)
in the world. This is a huge potential for producing a renewable energy bases on plant oil. In
this report, we show biodiesel production process using cpo and methanol as raw material
catalysis by lipase from Pseudomonas cepacia.

Materials and Methods

cPo as fatty acids source was obtainSd from prpN XIII in paser Regency, East
Kalimantan Province, absolute methanol as alkyl source, sodium sulfate anhydrate, and
hexane were obtained from Merck, pseudomonas cepacia ripase as biocatalystaor was
obtained from Sigma, kaolin as amobile enzyme carrier, alkyl esther for c14:0, cl6:0, cl6:1,
Cl8:0, Cl8:1, C18:2, and C18:3, potassium dihidrogen phosphate and potassium hidrogen
phosphate was obtained from Merck.



FAMf, production
Thirty (30) grams (33,9 mmol) CpO was mixed with methanol in molar ratio of l:9 in

the present of constructed amobile enzyme using kaolin as matrix, which was already
incubated in phosphate buffer ofpH 7.0. The mixture was incubated at 50 oc and the FAME
was assayed at 4- l0 h.

Esterase activity assay
FAME produced was assayed by GC using capillay coloum of Innowax dan FlD.

sample of l mL was picked up from the mixture, centrifuged to separate between grycerol
and methyl esther. Hundred pL of methyr esther phase was pippeted and added oy ,ooiu,n
sulphate anhydrate and then 1.0 mL of hexane was added. The hexane phase of r pL then
subjected to GC rollowing vortexed and centrifuged (inret temp. of 220 0c, detector temp. of
275 oc, and gradient program of coloumn temp. of 150 oc for 1.0 min, then increased to
2400Cby l5 0C per min, then increased to 260'c by 5 0c per min and holded for g min.

Results and Discussion

Previous study showed that pseudomonas cepacia lipase having esterase activity using
palm kemel oil (Abigor er a/., 2000), and we have also demonstrated that this lipase *as alri
active on crude Palm oir (cpo) as substrate in producing biodieser (FAME). In this
production, the esterase activity still increased until molar ratio ofcpo and methanol of I:9.

Kaolin gave showed better as matrixes compared to cerite in constructing immoblized
lipase from P.cepacia. The methanolysis was optimum at 50 oc, which are very suitabre for
cPo. cPo has merting point between 3 l -4 r oc, 

so that it become liquid at the process.
In this experiment, the yierd of biodiesel was still very low, around 6.5 % (Figure l).

To overcome this probrem, some emursifier are being tried to optimize the enzyme acivity as
described by Iso et al. (2001), however even using of 1,4-dioxane as emulsifier could
increase the yield to 100 %, it stilr could not be compared to chemichal production method,
which can achieved a yie3rd of g0-90 oz. Some other emulsifiers will be studied in this effort
to increase the yield of FAME production using cpo as substrate, and other incubation
method is still being developed to increase the yierd of biodiesel, including isorating
indigenous lipase bacteria from waste treatment ofcpo manufactured, which has Leen bein!
in progress.
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Figure l, Enzymatically production of FAME using
CPO as substrate. Incubation temperalure
was at 50"C
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