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Abstract: The objective of this work is to investigate how dilution rate and carbon-to-nitrogen (C/N) ratio affects lipid
accumulation by Rhodosporidium toruloides AS 2.138 9 in continuous culture. Under steady-state conditions, the increase
in dilution rate led to the decrease in lipid content and lipid yield. The highest lipid yield and lipid content at D=0.02 h™*
were 0.18 g lipid/g sugar and 57.1%, respectively, while the highest lipid productivity and biomass productivity were
obtained at D=0.14 h™*. The increase in C/N ratio led to the increase in lipid content. The highest lipid content of 38% was
obtained at C/N=237. The highest lipid yield of 0.12 g lipid/g sugar was obtained at C/N=92. However, the highest lipid
productivity of 0.12 g/(L-h) was obtained at C/N=32. No significant changes were observed in terms of fatty acid
composition of the lipid produced under different C/N ratios, and these three fatty acids, palmitic acid, stearic acid and oleic

acid, took over 85% in all samples.
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Fig. 2 Effect of dilution rate on lipid accumulation by
R. toruloides.

cjb@im.ac.cn




ISSN 1000-3061 CN 11-1998/Q ChinJ Biotech January 25,2012 Vol.28 No.l1

*1 TEHBBETHERABLER
Table 1 Results of lipid production by R. toruloides in under different dilution rate

D(h?) *Miipia (9/(L-h)) ry (g/(L-h)) Yars (9/9) VYous (9/9)
0.02 0.05+0.01 0.10+0.01 0.18+0.03 0.31+0.04
0.10 0.090.02 0.22+0.06 0.12+0.03 0.29+0.07
0.14 0.090.01 0.26+0.04 0.08+0.01 0.23+0.04
0.19 0.06+0.01 0.24+0.06 0.070.02 0.27+0.10
0.24 0.02+0.00 0.16+0.07 0.02+0.00 0.17+0.06

a: lipid productivity, g lipid/ (L-h); b: biomass productivity, g biomass/(L-h); c: lipid yield, g lipid/g glucose; d: biomass

yield, g biomass/g glucose.
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Table 2 Composition of medium in different C/N ratios
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PRI, TERRA LN 420 B, [RIZEAC TR
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YA Cunninghamella echinulata g & &= M
36%IENNF 47 % ; R Wi w1175 Mortierella isabellina
TG 2 1 5093 w7 5690, A 3G i Ak 5
F 7, 78 D=0.1 h 4 %58 TRk A LU
[ 2T A AR R L TR (3R 2).

CIN (mol/mol) (NH4)2SO, (g/L) Yeast extract (g/L) Glucose (g/L)
237 0.2 0.75 40
92 0.5 0.75 40
41 15 0.75 40
32 2.0 0.75 40
18 4.0 0.75 40
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Fig. 3 Effect of C/N ratios on lipid accumulation by R. toruloides.
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Table 3 Results of lipid production by R. toruloides under different C/N ratios

CIN *Miipia (9/(L-h)) r (g/(L-h)) Yors (9/0) RONCT)
18 0.11+0.00 0.37+0.01 0.09:+0.00 0.31+0.01
32 0.13+0.01 0.40+0.01 0.11+0.00 0.35+ 0.03
41 0.12+0.01 0.37+0.02 0.10£0.01 0.33+ 0.04
92 0.11+0.00 0.33£0.01 0.12+0.01 0.35+ 0.02
237 0.08+0.00 0.20+0.02 0.10£0.01 0.25+ 0.02

a: lipid productivity, g lipid/(L-h); b: biomass productivity, g biomass/(L-h); c: lipid yield, g lipid/g glucose; d: biomass

yield, g biomass/g glucose.

x4 TREBA LT HAERERERKS

Table 4 Fatty acids compositions of lipid samples produced under different initial C/N ratios

Relative amount of total fatty acids (%, W/W)

C/IN

C14:0 C16:0 C16:1 C18:0 C18:1 C18:2 C18:3
237 13 26.6 0.9 15.4 473 5.4 3.0
92 1.0 23.9 1.4 14.3 50.2 6.3 2.9
41 1.2 27.6 0.4 14.9 46.5 6.6 2.8
32 2.0 335 0.6 18.7 40.1 3.8 1.2
18 13 26.2 0.7 15.4 45.0 8.3 3.0
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