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Microbial oil production by Trichosporon cutaneum B3
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Abstract: Microbial oil, as raw material for biodiesel, can be produced by Trichosporon cutaneum B3 using cassava starch
hydrolysate. Batch cultures demonstrated that there was little inhibitory effect with the concentration of cassava starch
hydrolysate up to 90 g/L. The favorable initial pH, C/N molar ratio, nitrogen source and its concentration were 6.0, 116, yeast
extract and 3.0 g/L, respectively. Under the optimized conditions, dry biomass reached 15.2 g/L and lipid content reached 40.9%
after culture for 144 h in flask. Batch cultures in a 2 L stirred-tank fermenter were run for 44 h and resulted in dry biomass, lipid
content and lipid yield of 28.7 g/L, 42.8% and 12.27 g/L, respectively. The chemical compositions of biodiesel prepared from
lipids of 7 cutaneum B3 mainly included palmitic acid methyl ester, stearic acid methyl ester, oleic acid methyl ester and linoleic
acid methyl ester etc., and its main physicochemical properties were in compliance with relevant national diesel standards.
Therefore, the biodiesel prepared from lipids of 7. cutaneum B3 can serve as a potential fossil fuel alternatives.
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Fig. 1
the growth of 7. cutaneum B3.

Effect of cassava starch hydrolysate concentration on

© HEIRHE B M S T TIR S Al Chie S TE G

http://journals. im. ac. cn



456 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

March 25, 2011 Vol.27 No.3

£ 1 T cutaneum B3 EAREF VR IRERETMKBRPHENENHE~2

Table 1 Effect of initial cassava starch hydrolysate concentration on cell growth and lipid accumulation of 7. cutaneum B3
Initial reducing sugar (g/L)  Biomass (g/L) Lipid yield (g/L) Lipid content (%) Sugar utilization (%) Yxic (g/g) Yoinc (8/8)
10 1.4 0.28 20.1 98 0.143 0.029
20 32 0.78 24.5 97 0.165 0.040
30 7.4 2.06 27.9 93 0.265 0.074
40 10.3 3.21 31.2 93 0.277 0.086
50 13.6 5.11 37.6 90 0.302 0.114
60 14.8 6.14 41.5 86 0.287 0.119
70 15.3 6.26 40.9 77 0.284 0.116
80 15.6 6.66 42.7 70 0.279 0.119
90 13.1 5.93 453 52 0.280 0.127
100 10.6 4.60 43.4 39 0.272 0.118
150 6.9 2.75 39.8 20 0.230 0.092
200 5.1 2.05 40.2 13 0.196 0.079
300 4.5 1.82 40.5 8 0.188 0.076

All cultures were performed at 28 °C, initial pH 6.0 and 200 r/min for 144 h.
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grem MR, ULBA G B FE R BEXT T cutaneum B3
(AR A AR FR R A A FI5E e, FECXF IS
JE DR AT REAT PR 1T s — e e T R T VR B AR Y
BB MG TR AR A RO, R R R 2
AR A A ML K i RN, FEBCR BRI pH {H
REAG, AT AN ) B AR 1y A AR I 1) A 200 otk
Hh, MEER SRR R IRRE , MR MR SR B
()06 AR B TE R K A B BEAIR T 50 /L B, FRRBE
R R4 90% L) I, (B A=Yy it R g = i A
RERAE . ZEFIEAY R RS R R R
Bl A R AT AR RS R R, B 60 g/L N a2k
R ST 3 s e e v R B VE A K R TR T
22 AERBREXM T cutaneum B3 H<F0;HAS
FEERFNE

XN F AR (B4 KNOs .NH4C1.NH4NO;
(NH,),SO,. ZF AT . BRI . AR B0k,
E BRI BEREAR YN T cutaneum B3 A KA

Journals.im.ac.cn

R ol AU AR ARSI ).

5 35 J v U VA B8 K 7 I A AR 1 A K R AR
FEABHMRKMFEm, FIRIE AR A T 262011
B2 5 5 0 A SRR T ARl AR AR R, H It
FE S Wi B R I e 42 S sk D5 R e DR 1 e P L 48+
Sy R AR, IRV A DL R
FRARTMARAR, (AR T A YR E.
YRR T 4.0 g/L B, AR AR R
{H 16.4 g/L, (HEH MR & BN 31.6% , XEEEEE
U R 3.0 g/L I, SR IRAG I /L) 15.4 g/L
ARG &5 38.7% AR i, (H24R15 T mm
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E MG, (A2 C/N LM % 687 Byl & it th 3
TR T [RIE, 5RO 0 AR T
4.0 g/L i}, A=k bl T BB O Vi 32 1) 412 v i 1
I, AR YRR VR B = T 4.0 g/L B AR Y
JI TR (% 2)0 S2B6 SR I o vk B (A HIL VTR
IR E A T cutaneum B3 22K, BB IR
AEEREE T E R A R TR A AR

© FERZFRMEDFFFTHATIESMIESS http://journals. im. ac. cn



EH A R IEER: B3 FI AR BN & BELE 7 A Wi s 457
F2 FTRBHIEBRYIREX T cutaneum B3 £KIHEIN RN
Table 2 Effect of yeast extract concentration on cell growth and lipid accumulation of 7. cutaneum B3*
Yeast extract (z/L)  C/N ratio® Biomass (g/L) Lipid yield (g/L) Lipid content (%) Sugar utilization (%)  Yxc (2/2)  Yoic (&/g)
0.5 687 6.3 2.6 413 35 0.300 0.124
1.0 345 7.6 33 43.4 43 0.295 0.128
1.5 230 8.7 3.74 42.9 52 0.279 0.120
2.0 173 11.3 4.56 40.5 71 0.265 0.107
2.5 139 13.5 5.43 40.1 86 0.262 0.105
3.0 116 15.4 5.97 38.7 91 0.282 0.109
3.5 100 16.2 5.88 36.2 83 0.325 0.118
4.0 87 16.4 5.19 31.6 85 0.322 0.102
4.5 78 12.8 3.48 27.2 62 0.344 0.094
5.0 70 12.1 2.81 23.3 59 0.342 0.079
10.0 36 8.3 1.63 19.6 42 0.329 0.065

* The carbon source was glucose (60 g/L), and all cultures were performed at 28 °C, initial pH 6.0 and 200 r/min for 144 h. ® Assuming that

yeast extract includes 7% N (W/W) and 12% C (W/W).
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Fig. 2 Profile of lipid production by 7. cutaneum B3 in a 2 L fermenter.
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Table 3 Effect of initial pH on cell growth and lipid
accumulation of 7. cutaneum B3

Initial pH Biomass (g/L) Lipid content (%) Lipid yield (g/L)

4.5 9.2 33.8 3.11
5.0 12.6 37.3 4.70
5.5 15.0 40.6 6.09
6.0 15.2 40.9 6.22
6.5 14.4 41.3 5.95
7.0 13.7 38.9 5.33
7.5 12.9 39.5 5.10
8.0 12.5 38.1 4.76
8.5 11.2 40.3 4.51
9.0 10.4 38.6 4.01

All cultures were performed at 28 °C and 200 r/min for 144 h.
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S, IR S R S T 99% . Pl S
A ST 2H R T AL R AR AR R F R L Al R Y
TR VIR | IR RS, B oKl 20.92% |
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NBEEIIFT A S L EHA AT ZE Y 5630 (BD100)
B Z e (G5 5). UL EBAREY, FIH T cutaneum
B3 LI S5 VE M 7K A A i R & T T 7 il g o 1Y)
A S AT A S — oA Y D A A BB A
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F4 FIA T cutaneum B3 FiF=MAEE = RIE YL B 5
Table 4 Components of biodiesel produced from T.
cutaneum B3 using cassava starch hydrolysate

Fatty acid methyl

eefponcnts ester content (%)
Methyl tetradecanoate (C;sH3003) 0.24
Hexadecanoic acid methyl ester (C,7H340,) 20.92
9-Hexadecenoic acid methyl ester (C;7H3,0;) 0.18
Heptadecanoic acid methyl ester (C,3H360,) 0.14
Methyl cis-10-Heptadecenoate (CsH340,) 0.068
Octadecanoic acid methyl ester (C;9H3530,) 13.34
9-Octadecenoic acid methyl ester (C;9H360,) 53.48
9, 12-Octadecadienoic acid methyl ester 323
(C1oH340,) ’
9, 12, 15-Linolenic acid methyl ester 0.79
(C19H3202)
Eicosanoic acid methyl ester (C,;H4,0,) 0.52
11-Eicosenoic acid methyl ester (C,1Hs0,) 0.11
Methyl behenate (C,3Hs602) 0.36
Tetracosanoic acid methyl ester (Cp4H450;) 0.96

x5 WMEYVHEEMREEEENEESN

Table 5 Main properties of biodiesel from microbial oil

Biodiesel from National standard of

Properties microbial oil biodiesel
(GB-T 20828-2007)

Density (kg/L, at 20 °C) 0.856 0.82—-0.9
Viscosity (mm?/s, 40 °C) 4.8 0.9-6.0
Flash point (°C) 135.0 =130
Acid value (mg KOH/g) 0.351 <0.8
Sulphur content (%) 0.003 =0.05
Cetane number 543 =49
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