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process including dilute acid pretreatment and then enzymatic hydrolysis, and the hydrolysate was used as carbon source for
lipid fermentation by Trichosporon fermentans HWZ004. After a simple overliming, the concentrations of acetic acid, furfural
and 5-hydroxymethyl-furfural were 0.4 g/L, 0.1 g/L and 0.05 g/L, respectively. The hydrolysate could be used for lipid
fermentation with T. fermentans HWZ004 without adding other nutrients except for a small amount of nitrogen source and
trace CuSQO,4-5H,0. The optimum inoculum size, initial pH and temperature were 5.0%, 7.0 and 25 °C, respectively. A total
biomass of 26.4 g/L with a lipid content of 52.2% (corresponding to a lipid yield of 13.8 g/L) was achieved after cultivation of
T. fermentans HWZ004 under the above-mentioned conditions for 7 days. The lipid coefficient (lipid yield on substrate
consumed) is 17.0, which is much higher than the corresponding one (11.9) obtained on detoxified rice straw hemicullulose
hydrolysate by original yeast T. fermentans CICC 1368. The fatty acid composition of the lipid was found to be similar to that of
vegetable oil and its unsaturated fatty acid content was over 70%, thus the lipid is a promising material for biodiesel production.
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0.08 g/L), 1HZ {7 514 overliming ¥ I 75 4k B 5
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Table 1 Composition of rice straw hydrolysate after each step of treatment

Treatment Glucose Xylose Arabinose Acetic acid Furfural HMF

(g/L) (/L) (9/L) (g/L) (g/L) (g/L)
Dilute acid hydrolysis 2.2+0.2 15.7+0.1 2.9+0.1 0.60+0.02 0.22+0.01 0.25+0.01
Overliming 2.4+0.2 16.3+0.2 3.0+0.2 0.60+0.01 0.11+0.01 0.06+0.01
Enzymatic hydrolysis 62.0+1.0 16.4+0.2 2.4+0.2 0.44+0.02 0.10+0.01 0.05+0.01
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Fig. 1 Production of microbial oil on rice straw hydrolysate by T. fermentans HWZ004. (A) Time course of cell growth and lipid
accumulation. (B) Time course of sugar utilization. Culture was performed at 25 °C, pH 6.5 and 160 r/min, inoculum size 10%.
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Y Fmis S R BEE pH 4k S K 2218 T %
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A . 25 °C . 160 r/imin £&F FE53E 7d (R4
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B 1Y 7K T 2 28 2 3R K ik Y Sy sk 1 s ) 6T 8 L
(11.9)°, 3 3 T4 T A [ file A= W i bk A AR TR) TRl
JE 54 0 JEORE A P A i B A O o B IR AT
AHIFFT R FH P A 2K fift - 22 a1 B overliming 3253 7%
Aib PRAT 3] 1) K FERS AT 2K i WO — ARG i, T
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Table 2 Effect of inoculum size, temperature and initial pH on cell growth and lipid accumulation of T.

fermentans HWZ004

Culture condition Biomass (g/L)

Lipid content (%)

Lipid yield (g/L)

Inoculum size (%) ?

1.0 24.1+0.3
2.5 25.3+0.1
5.0 25.9+0.2
7.5 27.9+0.3
10.0 28.9+0.1
Temperature (°C) °
20 22.1+0.6
25 25.9+0.2
30 20.5+0.3
35 16.1+0.1
Initial pH °
5.0 17.8+0.4
5.5 24.2+0.2
6.0 24.6+0.2
6.5 25.9+0.1
7.0 26.4+0.2
7.5 26.2+0.2
8.0 25.8+0.5

52.2+0.4 12.6+0.1
52.8+0.3 13.4+0.0
52.1+0.3 13.5+0.0
47.0£1.0 13.1+0.1
45.0+0.2 13.0+0.1
48.9+0.9 10.8+0.5
52.1+0.1 13.5+0.1
47.1+0.2 9.7+0.1
41.6+0.9 6.7+0.2
40.9+0.5 7.3+0.1
47.7+0.3 11.5+0.2
50.9£0.2 12.5+0.0
52.1+0.1 13.5+0.0
52.2+0.1 13.8+0.1
51.2+0.2 13.4+0.1
50.9+0.5 13.1+0.4

All cultures were performed at 160 r/min for 7 days. ® The initial pH and culture temperature were 6.5 and 25 °C,
respectively; ® The inoculum size and initial pH were 5% and 6.5, respectively; ° The inoculum size and culture

temperature were 5% and 25 °C.
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Table 3 Microbial oil production on different carbon sources by various microorganisms

Strain Carbon source BI((;T/TII_{:;SS Llpld((;)o)ntent L'p(';/i’;eld Reference

Y. lipolytica Industrial fats 8.7 44.0 3.8 [14]

M. isabellina Glycerol 7.8 25.6 2.0 [15]

C. echinulata Glycerol 6.2 53.2 3.3 [15]

Mucor sp. RRL0O01 Tapioca starch 28.0 17.8 5.0 [16]

L. starkeyi Sewage sludge 9.4 68.0 6.4 [17]

C. echinulata Starch 135 28.0 3.8 [18]

M. isabellina Starch 10.4 36.0 3.7 [18]

C. echinulata Pectin 4.1 10.0 0.4 [18]

M. isabellina Pectin 8.4 24.0 2.0 [18]

R. glutinis Monosodium glutamate wastewater 25.0 20.0 5.0 [19]

T. fermentans CICC 1368 Molasses 36.4 35.3 12.8 [5]

T. fermentans CICC 1368 Rice straw hemicellulose hydrolysate 28.6 40.1 115 [6]

T. fermentans HWZ004 E;Z‘i;lgg;‘t’ehemice””'ose and cellulose 26.4 52.2 13.8 This study

SHETE TR R, T. fermentans HWZ004 [2] Zhao ZB, Hua YY, Liu B. How to secure triacylglycerol

T 7= IR ) RE i BR 4 5 s E BBk T, fermentans
CICC 1368 AHHMI®, EENAZMEER . BEASER .
FRFNE AR , & =535k 20.9% . 8.7% . 65.1%
M 5.3%, AUFIRPIRE &5 70%L . Zilifig
M S Y ARRL, IR H T A S A7

3 &

SR FH T8 R0 5 T2 Ak L % it K A R A5 0 T LR
TR FEREFE A i 7 v R S e B, ff Ak i 2 20
B KR R 2R overliming BB A
/D IR A CuSO,-5H,0 Bl AT i & T. fermentans
HWZ004 41l A K Fal IR AR R E R R . T
fermentans HWZ004 7| FH 7K R 5 FF 7K ik i & 1 7 i
BRI R Rk 17.0, H TSR 09 8% 7 R 41
RS AEYMARARL, AT AR S A
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