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Microbial lipid production by Rhodosporidium toruloides
in a two-stage culture mode

Jintao Lin °, Hongwei Shen', Zehui Zhang »°, Cuimin Hu °, Guojie Jin ~°, Haidong Tan',
12

and Zongbao K. Zhao"

1 Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China

2 Dalian National Laboratory for Clean Energy, Dalian 116023, China
3 Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: To shorten the cultivation time and reduce the consumption of raw materials for microbial lipid production, oleaginous
yeast Rhodosporidium toruloides AS 2.1389 was cultivated using a two-stage culture mode, in which the cell propagation and lipid
accumulation were separated. The yeast cells recovered from the propagation culture were re-suspended in glucose solution for lipid
accumulation, through which lipid content over 55% of the dry cell weight was achieved, the longer the propagation stage was, the
higher the lipid content. Analysis of the lipid indicated that the long-chain fatty acids with 16 and 18 carbon atoms were major
components, suggesting that the lipid can be an alternative feedstock for biodiesel production.
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Table 1 Effects of cell age on lipid accumulation by R.
toruloides AS 2.1389

Age Residual Biomass Lipid Lipid
(h) glucose (g/L) (g/L) (g/L) content (%)
24 15.3 9.8 52 52.9
30 14.3 10.3 5.4 52.4
36 12.8 11.6 6.1 52.5
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Fig. 1 Time courses of lipid accumulation by R. toruloides AS
2.1389 in glucose solution.
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Fig. 2 Effects of initial glucose concentration on lipid
accumulation by R. foruloides AS 2.1389.

2.5 ERKENEERERRPRRME

FEA KR I AT A 85 9% 48 h, AHMRYZE
Y . s A E AR S = 11.0 g/l
6.1 g/L 1 55.4% , SXHRAIMY (3% 2). 25Ul
TEE BRI, B AR5 b I 5 G2 U 4t T iy
Hi A IR 5 e AR BH

8 2 T A 7 v Y TR T RE AR A A KO,
I & WERG T RESE . [R) B G 1R 38 X A B 1 BT
oo B AR IR TR TS G K B B i — TR 2 AR

Journals.im.ac.cn

AP, SRR B SRR, TR A i B B A
P2 7B R, A RO AN E IR
WA, BEChE R Z, S
PIAAC . fE OB R TR FE T A B, 1 T o8 B e o
HIAF] 3x107 AN /mL B, AR B ALT , R R
PR OWERS AR K . SR R B R &, T LU
R A At 2% T A A AR Y AR TR AT SR
' R. toruloides AS 2.1389 4 ify 43 Fh e 1 w5 ik
1x10°4~/mL, BRI S BRAR A TR S . R mT LA
BRI MG E, A KR FTHAEIRE R

*2 ERKEEEEBREPT R toruloides AS 2.1389
MRmAis

Table 2 Lipid accumulation by R. foruloides AS 2.1389 in
non-sterile glucose solution

Sterile Residual Biomass Lipid Lipid

or not glucose (g/L) (g/L) (g/L) content (%)

Sterile 12.3 11.6 6.1 52.5
not 11.8 11.0 6.1 55.4

2.6 HHAEEE X HAEIR RB9EMm
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2.1389, & 4 fg % B 43 ] 3k ] 0.5x10% 4~ /mL |
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GERER (EI3), i Bl A0 A 8 Y B n i s b
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Fig. 3 Effects of cell density on lipid accumulation by R.
toruloides AS 2.1389.
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