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Optimization of Single Cell Oil Production from Bacillus subtilis TN1
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Abstract

The aim of this research was to optimize the conditions for growth and oil production
from Bacillus subtilis TN1, isolated from palm oil industry waste in southern of Thailand. The
study found that the optimum conditions were 5% (w/v) of palm oil as a carbon source, using
NaNO; 0.7% (w/v) as a nitrogen source. The initial pH was adjusted to 7.0, at room
temperature (30+3°C) and 200 rpm. The result shown B. subtilis TN1 gave the highest oil
production of 3.41 ¢/L and 59% (dry weight) for lipid and lipid content, respectively. Gas

chromatography analysis revealed that lipids from B. subtilis TN1 contained four major
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constituent fatty acids were oleic acid, linoleic acid, lauric acid and palmitic acid that are

comparable to conventional vegetable oil. Based on these compositional data, single cell oils

or microbial lipids from B. subtilis TN1 are a potential alternative oil feedstock for biodiesel

production.

Keywords : Bacillus subtilis, single cell oil, biodiesel, fatty acid
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C-source DCW Lipid Lipid
(2%, w/v) (g/L) (g/L) content
(%)
Glucose 3.51x0.13° 0.20+0.04° 5.70+1.02

Commercial sugar 3.06+0.07° 0.18x0.01° 5.88+0.39

Molasses 332+0.16° 0.21+0.02" 6.33+0.67

Palm oil 2.89+0.07° 0.24+0.03° 831+1.24

Used palm oil 1.05+0.09° 0.08+0.01° 7.60+0.71

Control 0.17+0.02°  0.00° 0.00

" Different letters in the same column indicate significant
different (p<0.05), Results represented mean + standard

deviation from triplicate determinations
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(%, w/v) (g/L) (g/L) content

(%)
1.0 2.750.10° 0.15+0.02° 5.45:0.78
2.0 2.89+0.07° 0.24+0.03 8.31+1.24
3.0 2.96+0.07" 0.46+0.02° 15.53+0.90
4.0 3.13+0.08" 0.94+0.09° 29.95+3.62
5.0 3.25+0.05" 1.26+0.09° 38.65+2.08
6.0 3.47+0.07" 1.29+0.05° 37.29+1.75

" Different letters in the same column indicate significant
different (p<0.05) Results represented mean + standard

deviation from triplicate determinations
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N-source DCW Lipid Lipid
(g/L) (g/L) content
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(NH2),S0, 3.06+0.07° 1.45:0.09° 47.25+2.00
NH,CL 3.25+0.05° 1.2640.09° 38.65+2.08
NaNO, 4.97+0.19° 2.54+0.13° 50.99+1.17

" Different letters in the same column indicate significant
different (p<0.05), Results represented mean + standard

deviation from triplicate determinations
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0.1 2.0520.12° 0.85:0.04" 41.55:4.20
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0.9 5.79+0.22" 3.30+0.10° 57.01+2.38

" Different letters in the same column indicate significant
different (p<0.05), Results represented mean + standard

deviation from triplicate determinations
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Shaking speed DCW Lipid Lipid
(rpm) (g/L) (g/L) content
(%)

0 0.25:0.01" 0.020.01" 8.06+4.08

50 1.1940.02° 0.50+0.11° 42.17+9.22

100 2.5120.05° 1.08+0.07° 43.133.39

150 4.6240.20° 2.52+0.04° 54.62+1.79

200 5.76+0.20° 3.35:0.13° 58.15+1.99

250 4.89+0.09" 2.70+0.05° 55.32+0.10

subtilis TN1
Initial pH DCW Lipid Lipid
(g/L) (g/L) content
(%)
6.0 2.82+0.14° 1.28+0.07° 45.52+4.40
6.5 4.81x0.10° 2.50+0.13° 51.87+1.60
7.0 5.76+0.20" 3.35+0.13" 58.15+1.99
7.5 4.65+0.10° 2.12+0.03° 45.67+0.36
8.0 3.42+0.10° 1.25+0.04° 36.49+2.25

" Different letters in the same column indicate significant
different (p<0.05), Results represented mean + standard

deviation from triplicate determinations
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" Different letters in the same colurn indicate significant
different (p<0.05), Results represented mean + standard

deviation from triplicate determinations
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