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Abstract

Since biodiesel as bioenergy is defined as ester compounds formed by esterification of animal/vegetable oils, in this study
three vegetable cooking oils (market, waste and refined waste ones) were esterified by reactions of alkali catalyst and
immobilized enzyme. The fatty acid composition of the formed ester compounds was analyzed to investigate the feasibility
of biodiesel production.

By lipolysis (i.e, hydrolysis of Triglyceride (TG)), all three vegetable oils used in this study were found to produce
Diglyceride (DG), Monoglyceride (MD) and Fatty acid ethylester (FAEE). However, the amount of produced FAEE (which
can be used as an energy source) was in the increasing order of market cooking oil, waste one and refined waste one. With
NaOH catalyst, FAEE was produced about 24.92, 17.63 and 11.31 % for the respective oils while adding Lipozyme TL
produced FAEE about 43.54, 38.16 and 24.47 %, respectively. This indicates that enzyme catalyst is more effective than
alkali one for transesterification. In addition, it was found that the composition of fatty acids produced by hydrolysis of TG
was unchanged with alkali and immobilized enzyme reactions. Thus it can be expected that stable conditions remain in the
course of mixing with gasoline whose composition is similar to that of the fatty acids.

Key Words : Biodiesel, Vegetable cooking oil, Lipolysis, Fatty acid, Transesterification
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Table 1. Properties of sample

2

M

o

. Sample Wgste . Reﬁne.d waste Fresh cooking oil
Properties cooking oil cooking oil
Viscosity(CPS) 110 85 97
Acid Value(-) 443 1.65 0.3
SoapValue(-) 223.00 252.45 278.2
lIodine value(-) 23.77 25.38 27.09
Peroxide Value(-) 5.08 1.51 0.25
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Fig. 1. HPLC chromatography of raw samples(a: fresh

cooking oil, b: waste cooking oil, c: refined waste
cooking oil).
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Fig. 2. HPLC chromatography of NaOH treated samples.
(6M ethanol, 60°C, 120rpm, 30h, a: fresh cooking oil,
b: waste cooking oil, c: refined waste cooking oil).
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Fig. 3. HPLC chromatography of Lipozyme TL treated
samples(3M ethanol, 60 ‘C, 120rpm, 30h, a: fresh
cooking oil, b: waste cooking oil, c: refined waste

00

cooking oil).

Table 2. Composition(%) of raw samples by HPLC analysis(a: fresh cooking oil, b: waste cooking oil, c: refined waste

cooking oil)

(a)
Sample . . .

Composition Fresh cooking oil NaOH treated Lipozyme treated
Triglycerides 93.83 49.24 22.04
Diglycerides 4.3 12.98 14.85

Monoglycerides 1.87 12.85 19.56
Fatty acid ethyl esters 0 24.92 43.54
(b)
Sample . . .

Composition Waste cooking oil NaOH treated Lipozyme treated
Triglycerides 89.66 57.0 26.71
Diglycerides 436 12.33 16.25

Monoglycerides 5.98 13.04 18.88

Fatty acid ethyl esters 0 17.63 38.16

(©)
C ;. Sample Refined waste cooking oil NaOH treated Lipozyme treated
omposition

Triglycerides 93.75 68.35 45.51
Diglycerides 3.41 26.31 11.68
Monoglycerides 2.84 5.34 18.34

Fatty acid ethyl esters 0 11.31 24.47
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GC chromatography of raw samples(a: fresh cooking
oil, b: waste cooking oil, c: refined waste cooking
oil).
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Fig. 5. GC chromatography of NaOH treated samples(6M

ethanol, 60 C, 120rpm, 30h, a: fresh cooking oil, b:
waste cooking oil, c: refined waste cooking oil).
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Fig. 6. GC chromatography of Lipozyme treated samples

(6M ethanol, 60 ‘C, 120rpm, 30h, a: fresh cooking
oil, b: waste cooking oil, c: refined waste cooking
oil).
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Table 3. Result of fatty acid composition(%) by GC-FID analysis(a: fresh cooking oil, b: waste cooking oil, c: refined waste

cooking oil)

HE| vlo] @ T A YAk, AHFAL

ZA]

[e]

(a)
. Sample Fresh cooking oil NaOH treated Lipozyme treated

Composition
Myristic acid 0.15 0.00 0.00
Palmitic acid 12.77 11.23 11.20

Palmitoleic acid 0.17 0.11 0.11
Stearic acid 4.89 3.98 391
Oleic acid 24.57 23.22 23.06
Linoleic acid 51.88 55.74 55.88
Linolenic acid 5.57 5.73 5.85
(b)

Composition Sample Waste cooking oil NaOH treated Lipozyme treated
Myristic acid 0.25 0.24 0.23
Palmitic acid 14.06 13.53 14.30

Palmitoleic acid 0.64 0.62 0.69
Stearic acid 5.07 5.08 5.11
Oleic acid 28.23 28.23 28.08
Linoleic acid 46.66 47.11 46.42
Linolenic acid 5.09 5.19 5.16
(©
. Sample Refined waste cooking oil NaOH treated Lipozyme treated

Composition
Myristic acid 0.00 0.00 0.00
Palmitic acid 11.24 12.46 12.65

Palmitoleic acid 0.00 0.00 0.19
Stearic acid 3.88 4.89 4.74
Oleic acid 23.04 24.44 24.44
Linoleic acid 56.05 52.67 52.41
Linolenic acid 5.79 5.54 5.57
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