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Figure S1. Raman scattering spectrum of intracellular lipids of the yeast M. sinensis MS 1244 on two different media. 

Legend: Metschnikowia sinensis 1244 cultivated on medium with C/N ratio 97 (1244_97, blue trace) and on medium with 

C/N ratio 150 (1244_150, red trace).  

Figure S2:  Raman scattering spectrum of intracellular lipids of the yeast M. pulcherrima 1232 and M. sinensis MS 1244 on the 

same media. Legend: Metschnikowia pulcherrima 1232 cultivated on medium with C/N ratio 150 (1232_150, blue trace) and M. 

sinensis 1244 cultivated on medium with C/N ratio 150 (1244_150, red trace). 
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Table S1: Composition of fatty acids (%) of glucose medium and C/N ratio 24, 97 and 150. 

C/N 24 glucose 

Fatty acid (%) 

C16:0 

C16:1 

C18:0 

C18:1 

C18:2 

C18:3 

others 

145 147 149 129 1158 1232 1235 1241 1244 1247 1250 

7.1 10.3 9.1 8.8 8.9 8.7 9.3 9.6 19.6 9.3 8.8 

9.3 8.1 7.9 9.5 8.4 6.5 5.9 4.3 1.8 5.5 8.3 

4.7 6.7 6.4 4.5 3.5 4.3 5.1 4.7 15.1 3.1 4.8 

51.8 61.6 57.3 47.3 66.7 65.2 52.8 70.1 48.3 67.2 63.2 

26.3 12.8 18.8 27.6 12.3 14.7 25.9 9.8 14.7 14.5 13.6 

0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.7 0.0 0.0 0.1 

0.8 0.5 0.4 2.3 0.2 0.6 0.9 0.8 0.5 0.4 1.2 

C/N 97 glucose 

Fatty acid (%) 

C16:0 

C16:1 

C18:0 

C18:1 

C18:2 

C18:3 

others 

145 147 149 129 1158 1232 1235 1241 1244 1247 1250 

6.1 9.2 7.5 7.7 8.0 7.9 8.1 7.8 16.5 8.8 7.6 

9.7 8.3 8.3 9.6 8.6 7.4 6.5 4.5 2.5 5.9 8.7 

3.6 5.9 5.0 2.9 1.9 3.1 3.5 3.0 13.1 2.0 3.1 

53.2 63.3 59.1 49.7 68.4 66.1 53.7 73.7 51.3 68.1 65.4 

27.2 13.1 19.7 29.3 13 15.2 27.9 10.6 16.3 15.1 14.7 

0.1 0.0 0.1 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.1 

0.1 0.2 0.3 0.8 0.1 0.3 0.2 0.2 0.3 0.1 0.4 

C/N 150 glucose 

Fatty acid (%) 

C16:0 

C16:1 

C18:0 

C18:1 

C18:2 

C18:3 

others 

145 147 149 129 1158 1232 1235 1241 1244 1247 1250 

6.7 9.6 6.3 7.9 9.4 8.3 8.6 7.7 18.3 9.2 8.0 

10.3 8.4 8.6 10.8 8.9 6.5 6.2 3.3 3.1 6.2 8.6 

4.1 6.5 4.2 3.1 1.5 3.2 3.7 2.8 14.6 3.3 3.8 

51.9 61.8 62.4 47.2 67.3 68.1 57.2 74.5 49.8 66.2 65 

26.8 13.3 18.4 26 12.8 13.7 23.4 11.2 13.6 14.7 13.9 

0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.4 0.0 0.0 0.1 

0.2 0.4 0.1 4.9 0.1 0.2 0.8 0.1 0.6 0.4 0.6 

Legends: 1158 – Metschnikowia chrysoperlae, 1232 – Metschnikowia pulcherrima, 1235 - Metschnikowia fructicola, 1241 - 

Metschnikowia andauensis, 1244 – Metschnikowia sinensis, 1247 – Metschnikowia zizyphicola, 1250 – Metschnikowia shanxiensis, 

145 – Metschnikowia pulcherrima, 147 – Metschnikowia pulcherrima, 149 – Metschnikowia pucherrima, 129 – Metschnikowia 

andauensis 
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Table S2: Composition of fatty acids (%) of glycerol medium and C/N ratio 24, 97 and 150. 

C/N 24 glycerol 

Fatty acid (%) 

C16:0 

C16:1 

C18:0 

C18:1 

C18:2 

C18:3 

C20:4 

others 

145 147 149 129 1158 1232 1235 1241 1244 1247 1250 

5.6 9.8 6 7.5 7.8 7.6 6.9 8.3 14.3 11.4 6.7 

8.3 6.2 7.7 7.1 8.6 7.4 5.8 4.1 2.2 6.8 8.4 

4.3 5.8 3.5 4.0 1.8 2.3 3.1 3.4 14 1.7 2.6 

46.6 57.1 50.1 31.7 66.4 58.4 43.9 67.7 42.9 69.5 60.6 

31.9 18.2 29.6 44.3 13.8 21.6 36.8 13.9 21.6 8.4 17.5 

1.1 1.5 1.6 3.1 0.9 1.9 2.4 1.8 4.4 1.6 3.4 

0.2 0.1 0.8 1.4 0.2 0.1 0.2 0.1 0.0 0.1 0.2 

2 1.3 0.7 0.9 0.5 0.7 0.9 0.7 0.6 0.5 0.6 

C/N 97 glycerol 

Fatty acid (%) 

C16:0 

C16:1 

C18:0 

C18:1 

C18:2 

C18:3 

C20:4 

others 

145 147 149 129 1158 1232 1235 1241 1244 1247 1250 

5.9 9.8 6.6 7.7 7.8 8.6 7.5 8.4 14.5 8.7 6.9 

8.1 6.0 7.7 6.8 7.1 7.2 6.2 4.2 2.4 5.6 8.5 

5.5 6.1 4.5 3.8 2.4 3.8 3.6 3.5 13.6 2.1 3.0 

45.5 59.7 54.1 28.9 66.3 60.9 48.6 70.5 44.1 65.6 62.3 

33.4 17.2 25.7 46.2 13.6 17.6 33.2 12.3 22.9 17.6 16 

1.2 0.9 0.8 2.4 1.2 1.5 0.6 0.7 1.8 0.2 2.4 

0.1 0.1 0.2 0.8 0.2 0.0 0.1 0.1 0.0 0.0 0.1 

0.3 0.2 0.4 3.4 1.4 0.4 0.2 0.3 0.7 0.2 0.8 

C/N 150 glycerol 

Fatty acid (%) 

C16:0 

C16:1 

C18:0 

C18:1 

C18:2 

C18:3 

C20:4 

others 

145 147 149 129 1158 1232 1235 1241 1244 1247 1250 

6.4 10.0 7.4 7.7 7.7 9.3 8.2 8.8 14.6 7.3 6.8 

7.9 6.3 7.8 4.9 6.5 7.3 6.7 3.9 2.2 3.8 8.1 

5.8 6.2 4.9 3.7 3.7 5.1 3.7 3.9 14.0 1.9 3.4 

44.9 58.8 53.6 26.8 66.8 60.1 47.2 69.2 43.2 65.5 61.1 

33.1 16.9 24.2 46.9 13.6 16.1 31.6 11.8 23.4 18.7 16.5 

1.3 1.3 1.2 0.2 1.0 0.9 1.7 1.5 1.7 2.3 3.7 

0.2 0.1 0.2 1.3 0.3 0.0 0.1 0.2 0.0 0.1 0.1 

0.4 0.4 0.7 8.5 0.4 1.2 0.8 0.7 0.9 0.4 0.3 

Legends: 1158 – Metschnikowia chrysoperlae, 1232 – Metschnikowia pulcherrima, 1235 - Metschnikowia fructicola, 1241 - 

Metschnikowia andauensis, 1244 – Metschnikowia sinensis, 1247 – Metschnikowia zizyphicola, 1250 – Metschnikowia shanxiensis, 

145 – Metschnikowia pulcherrima, 147 – Metschnikowia pulcherrima, 149 – Metschnikowia pucherrima, 129 – Metschnikowia 

andauensis 
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Table S3: Composition of fatty acids (%) of crude animal fat and its conversion in yeast fatty acids. Yeasts were cultivated in 

medium with crude fat and C/N ratio 24, 97 and 150.  

C/N 24 

Fatty 

acid (%) 

Animal 

fat 

1158 1232 1235 1241 1244 1247 1250 145 147 149 129 

C16:0 23.3 6.4 13.3 7.7 9.0 10.4 6.6 7.3 6.5 8.9 7.1 9.1 

C16:1 6.0 3.2 4.0 4.8 4.7 2.8 4.3 4.9 4.3 4.5 5.6 4.5 

C18:0 18.4 1.4 5.0 1.7 2.5 4.0 1.3 1.6 1.0 1.7 1.4 2.2 

C18:1 39.1 74.8 57.1 70.1 68.8 57.5 74.8 69.8 72.9 69.6 65.8 68.6 

C18:2 6.7 10.7 18.5 11.9 11.2 18.7 10.1 13.7 12.4 11.9 16.1 12.3 

C18:3 0.3 0.9 0.9 1.0 1.1 4.7 0.9 1.2 1.1 0.8 1.4 0.9 

Others 6.0 2.6 1.2 2.8 2.7 1.9 2.0 1.5 1.8 2.6 2.6 2.4 

C/N 97 

Animal 

fat 

1158 1232 1235 1241 1244 1247 1250 145 147 149 129 

C16:0 23.3 9.5 13.1 10.3 9.0 12.4 6.8 6.8 7.1 11.4 9.6 10.9 

C16:1 6.0 3.7 4.1 4.0 6.2 2.3 4.9 4.5 3.7 4.8 1.9 5.2 

C18:0 18.4 3.0 4.0 2.2 3.6 5.4 1.1 1.1 1.5 2.0 1.8 2.7 

C18:1 39.1 71.5 56.0 63.3 70.2 51.0 73.6 71.5 72.3 61.4 67.4 63.2 

C18:2 6.7 9.2 21.8 16.2 10.0 21.2 10.6 13.4 13.4 16.5 17.0 14.3 

C18:3 0.3 0.7 0.6 0.1 0.5 5.9 1.1 1.4 1.1 1.5 1.3 1.2 

Others 6.0 2.4 0.4 3.9 0.5 1.8 1.9 1.3 0.9 2.4 1.0 2.5 

C/N 150 

Animal 

fat 

1158 1232 1235 1241 1244 1247 1250 145 147 149 129 

C16:0 23.3 9.3 12.6 10.1 8.0 12.3 4.4 8.0 8.5 13.1 8.9 11.9 

C16:1 6.0 3.7 3.9 4.0 7.1 2.4 3.1 4.8 4.8 5.9 4.0 5.3 

C18:0 18.4 2.7 4.3 2.0 1.3 5.3 4.1 1.6 1.6 1.9 2.3 3.6 

C18:1 39.1 70.2 50.5 58.7 71.3 50.2 65.8 67.9 71.4 58.1 63.0 58.1 

C18:2 6.7 10.3 25.8 21.1 10.5 22.4 11.8 14.2 11.0 16.9 17.6 16.6 

C18:3 0.3 0.8 1.4 1.4 1.3 5.7 3.7 1.6 1.1 1.9 1.6 1.7 

Others 6.0 3.0 1.5 2.7 0.5 1.7 2.1 1.9 1.6 2.2 2.6 2.8 

Legends: 1158 – Metschnikowia chrysoperlae, 1232 – Metschnikowia pulcherrima, 1235 - Metschnikowia fructicola, 1241 - 

Metschnikowia andauensis, 1244 – Metschnikowia sinensis, 1247 – Metschnikowia zizyphicola, 1250 – Metschnikowia shanxiensis, 

145 – Metschnikowia pulcherrima, 147 – Metschnikowia pulcherrima, 149 – Metschnikowia pucherrima, 129 – Metschnikowia 

andauensis 

Table S4: Representation of SFA, MUFA and PUFA (%) in the yeast M. sinensis 1244 cultivated on glycerol media with C/N 

ratio 97 and 150 and calculated iodine number from the Raman spectrum (according to equation at [13]) 

Strain medium SFA (%) MUFA (%) PUFA (%) Iodine number 

1244 Gly C/N 97 18.38 54.54 27.08 80.77 

1244 Gly C/N 150 18.12 53.69 28.19 81.57 
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Table S5.  Representation of SFA, MUFA and PUFA (%) in the yeast M. pucherrima 1232 and M. sinensis 1244 cultivated on 

glycerol media with a C/N ratio of 150 and the calculated iodine value from the Raman spectrum (according to equa-

tion at [13]) 

Strain medium SFA (%) MUFA (%) PUFA (%) Iodine number 

1244 Gly C/N 150 18.12 53.69 28.19 75.74 

1232 Gly C/N 150 14.63 67.99 17.39 97.15 




