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Optimization on Decreasing High Acid Value of Yeast Oil
Pseudozyma parantarctica CHC28 for Microbial Biodiesel Production
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Abstract
Currently, biodiesel has been received much attention for as an important renewable energy for resolving the
energy crisis and global warming problems. The microbial oil is interested to use as an alternative raw material in biodiesel
production instead of conventional oils. However, the microbial oil has high acid value (AV) oil because it contained the

free fatty acid as a main component which cannot convert to biodiesel directly. Firstly, oleaginous yeast Pseudozyma
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parantarctica CHC28 was cultured in a 10-L fermenter for 5 days. The result showed that yeast could produce the biomass
and oil concentration for 11.39 and 5.48 g/L, respectively. The oil accumulation was expressed as oil content for 48.10 %
of dry cell weight. The oil in yeast biomass was extracted by using HCI solution (4.0 N) with ratio of 1:1. The extracted oil
was obtained for 31.80 g which had the AV was 28.14 mgKOH/g. Then, the simple pretreatment process for decreasing the
AV by statistical methods based on 2-level factorial experimental design was studied. The independent variables were
amount of H,SO,, temperature, and ratio of methanol to oil. The AV was reduced to 2.04 mgKOH/g (92.74 % decreasing)
under optimum condition: 0.2 N H,SO,, 65 °C of temperature, and 5: 1 of methanol to oil ratio. The AV of pretreated oil
was in suitable level for producing biodiesel (2.0 mgKOH/g). This research demonstrated the high efficiency of pretreatment
process to decrease AV of oil produced by yeast CHC2S.

Keywords: Yeast Oil, Pseudozyma parantarctica, Microbial Biodiesel, 2-Level Factorial Experiment
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Experimental Level

Variables Code
-1 (Low) 1 (High)
H,SO, Concentration (N) A 0.05 0.20
Temperature (°C) B 55.0 65.0
Methanol to Oil Ratio (Volume to Weight) C 5:1 20:1
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Run H,SO, Concentration (N) Temperature (°C) Methanol to Oil Ratio (v/w)  Acid Value (mgKOH/g)

1 0.05 (-1) 55.00 (-1) 5.00 (-1) 5.03 £1.03*
2 0.20 (+1) 55.00 (-1) 5.00 (-1) 6.21 £0.11
3 0.05 (-1) 65.00 (+1) 5.00 (-1) 7.64 £ 0.05
4 0.20 (+1) 65.00 (+1) 5.00 (-1) 2.04+0.17
5 0.05 (-1) 55.00 (-1) 20.00 (+1) 3.14+£043
6 0.20 (+1) 55.00 (-1) 20.00 (+1) 3.90 +0.68
7 0.05 (-1) 65.00 (+1) 20.00 (+1) 2.32+0.03
8 0.20 (+1) 65.00 (+1) 20.00 (+1) 2.78 +£0.79

*Mean + Standard Deviation (SD).
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Source SE Coefficient SS df MS F-value p-value
Model 4.13 55.86 7 7.98 26.89 0.0001
A: Sulfuric acid -0.80 -0.40 2.54 1 2.54 8.58 0.0190%*
B: Temperture -0.87 -0.44 3.05 1 3.05 10.28 0.0125%
C: Methanol to oil ratio -2.20 -1.10 19.27 1 19.27 64.96 0.0001%**
AB -1.77 -0.88 12.51 1 12.51 42.15 0.0002%*
AC 1.44 0.70 7.92 1 7.92 26.69 0.0009%**
BC -0.093 -0.047 0.035 1 0.035 0.12 0.7403
ABC 1.62 0.81 10.53 1 10.53 35.48 0.0003**

SE is Standardized Effect, SS is Sum of Square, df is Degree of Freedom, MS is Mean Square, *Significant at & < 0.05. **Significant at 0t < 0.01.
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