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Breeding high-yield oil-producing strain to use cheap carbon source
by UV induced protoplast mutagenesis
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Abstract: [Objective] We used UV induced protoplast mutagenesis to study breed a new
high-yielding lipid-producing strain which could use cheap carbon source. [Methods] Get the 1.5%
glusulase and 1.0% cellulose solution. Hydrolyze to remove the cell wall and obtain the protoplast of
2A00015 (Candida parapsilosis). Put it under the ultraviolet lamp for mutagenesis and cultivate re-
genrated wall. Then screen to get the high oil generated yeast which could be fermented by low-cost
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carbon source. Determine its fat acid components by gas chromatography with mass spectrometric
(GC-MS). [Results] Cultivated the mutant strain with best mutation 2A00015/25 in the glucose. We
found that the biomass, oil yield rate and oil production are separately 17.77 g/L, 58.12% and
10.32 g/L, which are separately 12.45%, 23.32% and 38.68% higher than the original strain. We have
also cultivated the mutant strain in the waste molasses and found the biomass, oil yield rate and oil
production are separately 18.54 g/L, 49.44% and 9.17 g/L, which are separately 9.09%, 21.16% and
32.18% higher than the original strain. The oil yield rate is lower in the waste molasses cultivation
than that in glucose cultivation. However, in consideration of environment protection and cost of raw
materials, the waste molasses is of much more advantages. It is tested that the fat generated from the
waste molasses fermentation consists of eight kinds of fat acid. Its fat acid components are similar to
the vegetable oil, in which the content of unsaturated fatty acid comprised 82.4% of the total fatty
acid. [Conclusion] Basing on UV induced protoplast mutagenesis, we have successfully bred a new
high-yielding oil strain which can make use of the low-cost carbon source, with its oil production rate
49.4% which has increased by 21.2%.
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Figure 1 Effect of UV irradiation time on the death rate
of the 2A00015 protoplast
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Figure 2 The lipid content and biomass of yeast 2A00015 mutagenic strain

T 1 BE 2400015 FTERZR A EEISFG

Table 1 Result of yeast 2A00015 mutagenic strains by fermentation culture

Strain No. Glucose (70 g/L) Molasses (70 g/L)
Biomass (g/L)  Lipid yield (g/L)  Lipid content (%)  Biomass (g/L)  Lipid yield (g/L)  Lipid content (%)
16.393+0.160 8.236+0.120 50.250+0.110 17.563+0.210 6.852+0.120 39.010+0.200
15.997+0.210 9.481+0.080 59.264+0.130 18.122+0.150 7.097+0.150 39.166+0.120
13 15.662+0.180 9.116+0.130 58.203+0.210 18.613+0.190 7.863+0.150 42.248+0.140
25 17.762+0.130 10.323+0.090 58.121+0.150 18.539+0.150 9.168+0.180 49.444+0.110
28 16.862+0.090 9.767+0.110 57.925+0.090 17.206+0.180 7.699+0.160 44.748+0.140
2A00015 15.795+0.260 7.444+0.120 47.130+0.180 16.996+0.140 6.936+0.170 40.810+0.130
3 +

Note: The data in the table is the three parallel tests’ X+S.
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Th ber of . s
ng?eli'I;i:rrlso Biomass (g/L) Lipid yield (g/L) Cl17 C19
1 18.508 5+0.150 0 9.146 4+0.100 0 81.86%
2 18.762 0+£0.130 0 9.165 0+0.080 0
3 18.676 5+£0.090 0 9.082 0+£0.120 0
4 18.702 60.120 0 9.237 0+0.070 0 82.4%
5 18.801 2+£0.110 0 9.171 0£0.120 0
3 +

Note: The data in the table is the three parallel tests’ x=£s.

20 pm -

3 RAEMBETEES 2400015 FLTH kA
Figure 3 Yeast 2A00015 mutagenic strain cell under the fluorescence microscope
A B ( 420-490 nm 1 000x).
Note: A : Ordinary light; B: Blue light (wavelength 420-490 nm, 1 000x).
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x3 HEYEHBS
Table 3 The composition of biodiesel
Peak number FAME Molecular formula Mr Relative amount (%)
1 7- C7H3,0, 268.45 2.19
2 C17H340; 270.45 12.52
3 8- CisH3,0, 282.00 5.52
4 C15H3,0, 284.48 1.87
5 C19H340, 294.47 5.51
6 C19H360, 296.49 63.83
7 7- C19H360, 296.49 1.33
8 C19H330; 298.50 4.61
9 2.62
3 Wi
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