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Abstract: Acetic acid, as a main by-product generated in the pretreatment process of lignocellulose hydrolysis,
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significantly affects cell growth and lipid synthesis of oleaginous microorganisms. Therefore, we studied the tolerance of
Rhodotorula glutinis to acetic acid and its lipid synthesis from substrate containing acetic acid. In the mixed sugar medium
containing 6 g/L glucose and 44 g/L xylose, and supplemented with acetic acid, the cell growth was not inhibited when the
acetic acid concentration was below 10 g/L. Compared with the control, the biomass, lipid concentration and lipid content
of R. glutinis increased 21.5%, 171% and 122% respectively when acetic acid concentration was 10 g/L. Furthermore, R. glutinis
could accumulate lipid with acetate as the sole carbon source. Lipid concentration and lipid yield reached 3.20 g/L and 13%
respectively with the initial acetic acid concentration of 25 g/L. The lipid composition was analyzed by gas chromatograph.
The main composition of lipid produced with acetic acid was palmitic acid, stearic acid, oleic acid, linoleic acid and
linolenic acid, including 40.9% saturated fatty acids and 59.1% unsaturated fatty acids. The lipid composition was similar
to that of plant oil, indicating that lipid from oleaginous yeast R. glutinis had potential as the feedstock of biodiesel
production. These results demonstrated that a certain concentration of acetic acid need not to be removed in the

detoxification process when using lignocelluloses hydrolysate to produce microbial lipid by R. glutinis.

Keywords: Rhodotorula glutinis, microbial lipid, acetic acid, corncob hydrolysate, fermentation
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Fig. 1 Sugar consumption (A), acetic acid consumption

(B) and cell growth (C) of Rhodotorula glutinis in mixed

sugar medium with acetic acid addition.
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Fig. 2 Acetic acid consumption (A) and Cell growth (B) of Rhodotorula glutinis with acetic acid as single carbon
source.
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Table 1 Lipid composition of R. glutinis with mixed sugar or acetic acid as substrates

Relative fatty acid content (%)

Palmitic acid Stearic acid Oleic acid Linoleic acid Linolenic acid
Soybean oil 10.2 4.0 26.0 57.3 2.6
Microbial lipid (Mixed sugar) 15.9 23.0 53.1 7.6 0.5
Microbial lipid (Acetic acid) 21.1 19.9 51.3 7.2 0.6
[25]
3

40.9% 59.1%
67.5
6g/L 44 ¢g/L

10 g/L
133.13
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