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Abstract: Biodiesel is an alternative fuel to addressing the energy shortage problem. Microbial lipids have attracted
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widespread attention as one of the potential feed-stocks for cost-effective and efficient biodiesel production. However, the
large-scale production of microbial lipids is hampered by the complexity and the high cost of aseptic culturing approach.
Metschnikowia pulcherrima is an oleaginous yeast with strong environmental adaptability. It is capable of utilizing a wide
spectrum of substrates, and can be cultured under non-sterile conditions. Therefore, this yeast has great potential to replace the
traditional oleaginous microorganisms, particularly in the area of recycling wastewater and solid waste for the production of
biodiesel. Based on the analysis of lipid production and application conditions of M. pulcherrima, this review summarized the
unique advantages of M. pulcherrima and the key factors affecting lipids production. We further discussed the feasibility of
cultivating M. pulcherrima on various organic wastes under non-sterile conditions for lipids production. Moreover, we
analyzed the challenges associated with M. pulcherrima’s in the yield and mechanism for lipids production, and proposed

perspectives for how to achieve efficient biodiesel production using this yeast.
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Table 1 Comparison of the maximum biomass and lipid yield among different oleaginous yeasts

Yeasts Biomass (g/L)  Lipid content (%) Lipidyield (g/g) Lipid productivity g/(L:h)  References
Metschnikowia pulcherrima 115.5 43.9 0.16 0.16 [20]
Rhodotorula glutinis 185.0 40.0 N.D. 0.88 [22]
Yarrowia lipolytica 148.0 66.8 0.27 1.20 [23]
Rhodosporidium toruloides 106.5 67.5 0.23 0.54 [24]
Cryptococcus curvatus 104.1 82.7 0.25 0.47 [25]

All of the carbon sources were glucose; N.D.: not detected.
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Table 2 Comparison of tolerance to different inhibitory factors among different oleaginous yeasts

Yeasts Suitable pH for growth  Acetic acid (g/L) HMF (g/L)  Furfural (g/L) References
Metschnikowia pulcherrima 3.0-10.0 152 2.00 1.00 [26,28]
Rhodotorula glutinis 3.0-8.0 26° 0.80 0.50 [29-32]
Yarrowia lipolytica 4.0-10.0 30° 0.05 1.00 [33-34]
Rhodosporidium toruloides 3.0-8.0 40° 1.85 0.50 [31,35]
Cryptococcus curvatus 4.0-10.0 30° 1.00 3.00 [7,36-37]

&b Maximum tolerance concentration to acetic acid when the pH is set at 5.0, 7.0 and 6.0, respectively.
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Table 3 Lipid yield of Metschnikowia pulcherrima under different culture conditions

Carbon sources

Culturing mode Lipid yield (%) References

Glycerol Batch in flask 40.0 [14]
Macroalgae hydrolysate Batch in stirred tank reactor 37.0 [44]
Distillery spent wash with lignocellulosic hydrolysate Two stage batch in bench-top fermenter 37.2 [12]
Glucose Batch in stirred tank reactor 43.8 [21]
Distillery spent wash Batch in flask 35.0 [59]
Lignocellulosic hydrolysate Batch in flask 42.0 [19]
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Traditional oleaginous yeast

Metschnikowia pulcherrima
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Fig. 1 Comparison of the TAG synthesis pathway between Metschnikowia pulcherrima and traditional oleaginous yeasts.
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