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Abstracts: The objective of this study is to determine biocatalysis of the coconut oil’s transesterification reaction with ethanol using commercially 
purified free Candida rugosa (LCR) and Porcine pancreas (LPP) lipase. Evaluating the key conditions parameters affects lipase activity and 
stability bases on identifing ester index and yield. The better condition has achieved when ester index and yield of LCR and LPP catalyzing are 
respectively 7.03 (mg KOH/g) and 0.81% at 35°C, phosphate buffer pH 7, stirring 250 (ring/min), 6 h and 6.01 (mg KOH/g), 0.73% in 35°C, the 
borate buffer pH 9.0, stirring 200 (ring/min), 5 h. Conversion in the better condition of reaction is identified to base on GC/FID analysed method. 
Results show that conversion of LCR catalyzing is 0.77% better than LPP catalyzing is 0.43%. These observations show that free lipase enzymes 
perform catalyzes transesterification of coconut oil. 

INTRODUCTION 

 
Biodiesel is produced by transesterification of mixture of free fatty 

acid (FFA) and triacylglyceride with alcohol catalyzed by acid or base 
(chemical catalysis), or lipase enzyme (biocatalysis). Lipase catalysis is 
more predominant properties than chemical catalysis such as: faster, 
reducing the cost, not hazardous and environmentally friendly (Funda 
et al., 2007). The object of this study is to investigate bio-catalyzing 
capacity of Candida rugosa lipase enzyme (LCR) và Porcine pancreas 
lipase enzyme (LPP) free form of commercial products for 
tranesterification of Vietnamese coconut oil with ethanol. 

EXPERIMENTS 
Coconut oil (mg) was mixed well with a g lipase (1,5% w/w) with b g 

appropriate buffer  and then ethanol 98,0° was dropped, ethanol to oil 
molar ratio was chosen as x:y. The mixture was kept at temperature 
t1°C and at stirring z rpm. After t2 hours (h), the organic phase was 
removed by centrifugation at 3500 rpm (Wei et al., 2004; Julio et al., 
2007 and Hong-yan et al., 2009). The ethyl ester contents of reaction 
mixture were measured on determination of ester index (Ha Duyen Tu, 
2009). Parameters: weight of oil (mg), weight of lipase (a g), pH, weight 
of buffer (b g), molar ratio (x:y), stirring (z rpm), temperature (t1°C), time 
(t2 h) need to be investigate in this study. Data analysis: ANOVA 
software. Place: HCM University of Technology, HCM City, Vietnam. 
Finally, Based on AOAC 2010 (969.33), the components of products 
are analyzed by GC/FID (Le Thi Thanh Huong, 2011) at Hai Dang 
chromatography Ltd. HCM city. 

RESULT & DISCUSSION 
A. Effect of the hydrolysis of coconut oil by LCR and LPP 

Olive oil is standard substance (Ha Duyen Tu, 2009), coconut oil is 
the main substance for this study with IA = 5.9 mg KOH/g ≈ 2.1% FFA, 
phosphate buffer pH 7 (LCR), borate buffer pH 9 (LPP) and 
temperature 40°C. The result showed that activity of LCR is better than 
that of LPP and these activities of LCR and LPP reduce gradually as 
shown in Figure 1. 

 
 
 
 
 

B. Condition parameters of enzymatic biodiesel production 
Hydrolysis: activity of LCR is better than that of LPP. However, 

activity for transesterification reaction is different as shown in Table I. 

TABLE I. THE BEST ACHIEVED CONDITIONS PARAMETERS 

Catalysis Catalysis 
Parameters LCR LPP Parameters LCR LPP 

m g 8.0 8.5 x:y 6:1 6:1 
a g 0.15 0.20 z rpm 250 200 
pH 7.0 9.0 t1°C 35 35 
b g 2.0 2.5 t2 h 6 5 

 
Ester indexes are 7.03 and 6.01 appropriately as shown in Figure 2. 

                 
Figure 2. Biodiesel of catalyzing LCR (EC) and LPP (EP), and 

preliminary tests 

C. Analyzing biodiesel product 
TABLE II. COMPONENTS OF BIODIESEL 

Ethyl ester LCR (%) LPP (%) 
Octanoic acid, ethyl ester 0.335 0.119 
Decanoic acid, ethyl ester 0.140 0.056 
Dodecanoic acid, ethyl ester 0.268 0.181 
Tetradecanoic acid, ethyl ester 0.028 0.070 

 
TABLE III. COMPONENTS OF COCONUT OIL ARE ANALYZED BY GC/MS 

Acid 
Number 

of 
carbon 

% 
acid 

% 
ester Acid 

Number 
of 

carbon 
% 

acid 
% 

ester 

Caproic 6:00 0.7 0.78 Palmitic 16:00 7.5 7.87 
Caprylic 8:00 8.7 9.47 Stearic 18:00 2.6 2.72 
Capric 10:00 6.9 7.41 Oleic 18:01 4.2 4.39 
Lauric 12:00 50.8 54.02 Linoleic 18:02 0.6 0.63 
Myristic 14:00 17.8 18.79 Linolenic 18:03 0 0.00 
 

CONCLUSIONS 
The present study demonstrates that free lipase enzymes are able to 

catalyze the transesterification of coconut oil with ethanol to produce 
ethyl esters and use method of measurement on ester index to identify 
product. 
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Figure 1. Effect of the hydrolysis of coconut oil by LCR and LPP 

 
I would like to kindly acknowledge Ms. Phan Ngoc Hoa for her 

valuable assistance for financial support and Mr. Nguyen Minh Nam 
for careful review. 


