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Effect of culture conditions on cell growth and lipid
accumulation of oleaginous microorganism

Lijuan Ma, Dahui Xing, Honglei Wang, Xiaojun Wang, and Donghua Xue

School of Chemistry and Life Science, Changchun University of Technology, Changchun 130012, China

Abstract: We used four strains (Y1, Y2, M1 and M2) to screen out the high lipid production strains. We first adopted cell
morphology and cytochemical methods (Sudan 1l dyeing technique) to observe intracellular characteristics. Observation results
indicated that M2 strain had the potential lipid accumulation capacity. To prove this, lipid content of these strains was determined by
soxhlet extraction. One strain (M2) was found to produce lipids up to 53.09%. In order to increase the production of oleaginous
microorganism, the effects of hydrolysate concentration, nitrogen source, pH, fermentation temperature and time on cell growth and
lipid accumulation were studied. The optimal fermentation conditions were obtained as follows: corn starch byproduct hydrolysate
concentration at 10°Bx as carbon source; NaNOj as nitrogen source at 0.2%; initial pH of 6.0; temperature at 28°C, cultivated for 6 d.
Under these conditions, M2 strain accumulated lipids up to 75.21% on a cellular biomass basis with biomass yield of 30.40 g/L, and
the corresponding lipid production reached 22.86 g/L. GC analysis demonstrated that the fatty acid composition of the lipid was
similar to that of vegetable oil, which mainly contained 16-and 18-carbon fatty acids. Thus, microbial lipid is a promising material
for biodiesel production, and its unsaturated fatty acid content reached around 68%. These unsaturated fatty acids show great
potential applications in food, medicine and cosmetics industries.
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Fig. 1 Sudan Il dyeing of four strains (x1000).
22 RERRBRIUEMKLEERET

TEA) 0 52 B BE Al b, 2R PR MO 0 S 56 T
AR ARG iR R T 0T (R 1) M2 BRI AR
RS R AR R R
23 HEREZTUXNHEYMIE=2/S00

IR K B K O E (7°BXx~11°Bx), B
v B2 A2 A M2 T BRI g 7 B e (181 2). 1

© FERZERMEMHARTATIKSHIEST http://journals. im. ac. en



GRS BrR A xR A K R e 57
Fz1 MixAEMEERFIHERZR 337 _ r70
Table 1 Cell growth and lipid accumulation of four strains 301 — =~ Biomass
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|
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Y2 2.68 1.12 41.85 ?} 21+ 50 &
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Fig. 4 Effect of different nitrogen sources on cell growth and
lipid accumulation of M2 strain.
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Fig. 5 Effect of fermentation period on cell growth and lipid
accumulation of M2 strain.
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Fig. 7 Response surface of Y, vs Xy, Xa.
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Table 2 DPS strain biomass

Group 1 2 3 4 5 6 7 8 9
Biomass (g/L) 17.32 18.34 17.65 29.43 28.49 29.21 22.91 26.64 26.31
Equation 1: Y; (Biomass)=—848.13+163.75X,+13.46X5—7.81X,%-0.27X,%~0.99X3°~0.58 X, X5+0.59X,X.
#*3 DPSHEMHERE
Table 3 DPS lipid content
Group 1 2 3 4 5 6 7 8 9
Lipid content (%) 32.29 45.38 48.44 65.34 67.81 73.23 65.48 69.21 65.43

Equation 2: Y, (Lipid content)=—2037.38+336.79X,+93.21X,+25.87X5—14.42X,>~2.43X,%~2.31X5’>—6.00X: X,.

Journals.im.ac.cn

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



A A B SR AR X i A ) A B

59

x4 M2 AHRABERESE
Table 4 Stabilized experiment of M2 strain

Biomass Lipid yield Lipid content
Grou
P (g/L) (g/L) (%)
1 3191 23.87 74.79
2 30.64 23.00 75.06
3 29.66 22.65 76.36
4 30.31 22.54 74.38
5 29.50 22.26 75.45
Average 30.40 22.86 75.21
Abundance 15.269 16,952
1.2e+07
1.1e+07
le+07
9000000 16.8653
8000000
s
o e
300000
1000000 113:202 \ 18643
13.00 1400 1500 16.00 17.00 18.00 19.00
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Fig. 8 Gas chromatogram chart of microbial oils.
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