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Investigation of Process to Cultivate High-lipid-content Chlorella sp.
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Abstract; The heterotrophic capability of Chlorella sp. was investigated. The conditions of lipid productivity were optimized by
fractional factorial design (FFD) and orthogonal experiments. The results showed that Chlorella sp. had the heterotrophic capa-
bility and grew well in glucose, galactose and maltose. Compared to that in autotrophy the biomass which grew in mixtrophy and
heterotrophy increased by 3. 72 times and 2. 74 times respectively, using glucose as additional carbon resource. Through FFD and
orthogonal experiments, nitrogen source concentration and temperature were selected as significant factors. The highest lipid pro-
ductivity of 58.49 mg/(L-d) occurred under the conditions of nitrogen source concentration 6.0 mmol/L, temperature 25 °C and
pH value 6.0. GC-MS analysis demonstrated that the fatty acid composition of the lipid was similar to that of vegetable oil and its
unsaturated fatty acid content reached 72.97 % . It is a promising material for biodiesel production.
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Table 1 Factors and levels of FFD

2 factors IKF- levels

-1 +1
X, JEHE SR B illumination intensity/ Lux 2000 4000
X, I8 temperature/ °C 25 28
X, pH {& pH value 5 8
X, 208 BT VK BE glucose mass concentration/ (g L") 10 20
Xs $E Al inoculation dosage/% 10 20
Xe ZUJR YR B nitrogen source concentration/ ( mmol- L7") 1.5 3.0
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Table 2 Factors and levels for orthogonal experiment

X % factor
7K level N A . . B C
RIRHSE/ (mmol - L71) RIE/C pH (&
nitrogen source concentration temperature pH value
1.5 23 6
2 3.0 25 7
3 6.0 27 8
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Table 3 Results of two-level factorial design

N X % X X iy
1 -1 -1 -1 -1 -1 -1 33.82
2 1 -1 -1 -1 1 -1 18.32
3 -1 1 -1 -1 1 1 14.38
4 1 1 -1 -1 -1 1 20.19
5 -1 -1 1 -1 1 1 27.33
6 1 -1 1 -1 -1 1 23.06
7 -1 1 1 -1 -1 -1 16.46
8 1 1 1 -1 1 -1 21.94
9 -1 -1 -1 1 -1 1 13.83
10 1 -1 -1 1 1 1 17.49
11 -1 1 -1 1 1 -1 17.22
12 1 1 -1 1 -1 -1 15.86
13 -1 -1 1 1 1 -1 16.90
14 1 -1 1 1 -1 -1 12.08
15 -1 1 1 1 -1 1 14.32
16 1 1 1 1 1 1 23.14
x4 MAOWEKBERDN
Table 4 Analysis of results of two-level factorial design
K & factor RN effect ZH coef. t i t-value P {fi P-value
X, 0.00400 0.00200 0.33297 0.74678
X, 0.03700 0.01850 3.07999 0.01314
X, 0.01175 0.00588 0.97811 0.353580
X, -0.00175 —-0.00088 —-0.14568 0.887388
X5 -0.00275 -0.00138 -0.22892 0. 82405
X, 0.04700 0.02350 3.91242 0.00355
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Table 5 Results of orthogonal experiments of Chlorella sp.

A B C
4i % No. R/ (mmol - 171) /T pH fif W%Ejgﬁig;ww
nitrogen source concentration temperature pH value
1 1.5 23 6.0 32.45
2 1.5 25 7.0 33.58
3 1.5 27 8.0 35.69
4 3.0 23 7.0 32.45
5 3.0 25 8.0 32.31
6 3.0 27 6.0 41.35
7 6.0 23 8.0 24.36
8 6.0 25 6.0 50.56
9 6.0 27 7.0 39.05
k, 33.91 29.75 41.45
k, 35.37 38.81 35.01
ky 37.98 38.68 30.78

-
~
[«
i

9.06

—_
(=}
N
=2

IR G IR B Z 2 W G I i 5 i, (ELJE: ) AR R 95 517 ke =2 e 2 400 ol AR 2 194 20, ATk i
A o A AT LA AL R IR E S 6.0 mmol/L I, 3l g 7 AR, SFE AR S 30 v iy ik ) i TR
BOE A TR A A

3 45

3.1 rik/hekie A SRR B AT SLAE A AR P UM RN 2 2R AR KR . O HL LU 4
S AR IR B HE SR AR S SR A R AR K R 2 A SR R T 3,72 1 2.74 1%,

3.2 Zad AT PR S A IE 3 I B 0k R /N R T A R 1 2 R R O AR VR E IR . 7R A
PR B2 6.0 mmol/L, iR B 25 °C,pH By 6.0 W], /IR A9l iR 7= 1 W] 35 ) 58.49 mg/(L-d)
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