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Isolation and identification of lipid-producing microalgae and

effect of different trophic modes on its oil accumulation
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Abstract: The freshwater microalga, strain C67, was isolated from a freshwater lake in Hainan and selected as a high lipid producer.

The biomass productivity and lipid content of the microalgal strain were analyzed under different trophic cultivation modes including au-

tophototrophic, mixotrophic and heterotrophic cultivations. The strain was tentatively identified as Micractinium reisseri C67 based on

microscopic examination and Lsu (large subunit) rDNA sequence analysis. Major fatty acids in the microalgae were Cyg,, Cis0, Cig4

and C,, comprising 33% , 26% , 18% and 11% of the total fatty acids, respectively. The biomass productivity and lipid content

of M. reisseri C67 under mixotrophic cultivation were higher than those of under autotrophic and heterotrophic cultivations. The maxi-

mum biomass productivity (7.0 g-L™") and the maximum lipid content (40.2% ) of M. reisseri C67 were achieved under mixotrophic

cultivation with glucose and glycine (Gly) , respectively. The lipid productivity of M. reisseri C67 was 2.2 g-L™", 7.3 and 7.9 folds

of those obtained under autophototrophic and heterotrophic conditions, respectively.
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Tab.1 Biomass productivity, lipid content and lipid productivity of microalgal strains

Bk BEARFTRVREE /gL
microalgal strain biomass productivity

Cco67 3.75

C24 1.69

C59 2.30

C86 2.75

B19 1.50

B28 2.10

B31 0.61

B49 2.90

o TR gL
lipid content lipid productivity
35.5 1.33
28.8 0. 49
20.5 0. 47
21.9 0. 60
15.8 0.24
31.6 0. 66
27.2 0.17
25.6 0.74

10 pm
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Fig. 1  Micrograph of strain C67
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Hob BRIRR & = 26% , HANEA 5% 1Y Cpyy,
LB B Clyy Cision Couo Ml Cog o5 HAAMIFIR
R 5 R Y 33.5% , EEHN Cy,, H5EIED
PR Bt 33% , 535MEA 0.5% W Cy 5 ZAIRAN
NRIR 5 BB 29% , FEBIE Cy, M Cpy, 2051
RS EN 1% F118% .
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Fig. 2  Pylogenetic tree of tested microalgal isolate based on its Lsu sequence
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Tab.2 Fatty acids composition ( percent of total fatty acids) of M. reisseri C67

i FHXT LB/ %

fatty acid fatty acid composition
M FNEIEER saturated fatty acids ( SFA) 14:0 2.0
15:0 1.0
16:0 26.0
17:0 5.0
24:0 0.5
26:0 1.0
BRI FIIETBR monounsaturated fatty acids (MUFA) 18 : 1 n9 33.0
20 : 1 n-11 0.5
L AMIFANEINIR polyunsaturated fatty acids ( PUFA) 18 :2 n6 11.0
18 : 3 n3 18.0
HAlh other 2.0
AL total 100.0
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Fig.3  Effect of different trophic modes on growth of M. reisseri C67
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Tab.3 Biomass productivity, lipid content and lipid productivity of M. reisseri C67 in different trophic modes
735 PR E /g L) THIIE T 5345 % SRR E /gL
carbon source biomass productivity lipid content lipid productivity

A glucose 7.0 31.9 2.2

HEME sucrose 3.4 30.7 1.0

H&m Cly 3.3 40.2 1.3

LBREN sodium acetate 1.6 33.8 0.5

EE3 autotrophic 1.0 25.6 0.3

=% heterotrophic 1.2 27.0 0.32
3 e Sy AR AR B BRI NG 1, S B R

e
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WARR| T Tz A, —SROERNOMAR i, B SR AN B E05 A 50 gL F 52% . MAT-

AT A R LI DHA | EPA 55w BN {E g
@&L}[m_“] o FEwE (Amphiprora hyalina) 1 EPA & & &
SIE 5 R % Y 30% , H 3 ( Gymnodinium sp. ) H
DHA & 5 SRR 5 4k i 32% 2, 11 AR Bt vl
SrEERC U RIS R A EE T B, EN
HITFJRE T G T i O R T vt AR, g

SUNAGA 2511707385 15 3| — Bk 15 7K B ( Scenedesmus
sp. ), HAERISINE TR YN THEK B3R bl

RIS B IK 73% o IGIE] Martek 2 w0 1 H A5
( Nitzschia alba) FEH 3 ( Crythecodinium cohnii) , Ht
B EPA B2 %0 0.25 g-(L-d) ™', BB
DHA (/7% 4 1.2 g-(L-d) ~''")
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