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Effects of Organic Carbon Source on Growth, Biochemical
Components and Fatty Acid Composition of Phaeodactylum
tricornutum

Xiaojuan Liu, Shunshan Duan, and Aifen Li

Institute of Hydrobiology, Jinan University, Guangzhou 510632, China

Abstract: We examined the effects of three organic carbon sources on mixotrophic growth, biochemical components and fatty acid
composition of Phaeodactylum tricornutum. Mixotrophically, P. tricornutum grew faster and had shorter doubling time. The biomass
of P. tricornutum was greatly enhanced under mixotrophic condition with its highest biomass of 713 mg/L after 16 days, in medium
containing 100 mmol/L glycerol. This was 1.60-fold of that obtained under autotrophic condition. The biomass during mixotrophic
culture with 100 mmol/L glucose and 100 mmol/L acetate was 1.28-fold and 1.21-fold of that obtained under autotrophic condition,
respectively. Compared with autotrophic condition, the content of soluble protein decreased obviously, whereas the content of soluble
carbohydrate and total lipid increased. The content of lipid during mixotrophic culture with 100 mmol/L acetate and 100 mmol/L
glycerol was 1.43-fold and 1.20-fold of that obtained under autotrophic condition, respectively. There was no difference between
lipid content of mixotrophic growth with 100 mmol/L glucose and that of autotrophic condition. The eicosapentaenoic acid (EPA)
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content and yield was 6.23% and 36.59 mg/L during mixotrophic culture with 100 mmol/L acetate. These were 1.10-fold and

1.40-fold of that obtained under autotrophic condition, respectively. The EPA content and yield with glycerol and glucose were lower

than that obtained under autotrophic condition. These results indicated that mixotrophic cultivation with acetate was beneficial to

produce EPA.
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Fig. 1 Growth curves of autotrophic and mixotrophic cul-
tivation of Phaeodactylum tricornutum
The concentration of glycerol, acetate and glucose of mixotrophic
growth is 100 mmol/L
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Table 1 Growth parameters of Phaeodactylum tricornutum under autotrophic and mixotrophic cultivation

Autotrophic Glycerol Acetate Glucose
Specific growth rate/d™" 0.079+0.004 0.110+0.002 0.093+0.001 0.091+0.002
Doubling time/d 8.75+0.44 6.29+0.12 7.46+0.05 7.64+0.21
Maximum biomass/mg/L 460+3 71311 587+8 555+10
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Fig. 2 Biochemical components of autotrophic and mixotro-
phic cultivation of Phaeodactylum tricornutum
The concentration of glycerol, acetate and glucose of mixotrophic
growth is 100 mmol/L
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Table 2 Fatty acids composition of autotrophic and
mixotrophic cultivation of Phaeodactylum tricornutum

t(ljtztlt};ae:tc;(ilsc?cfs Autotrophic ~ Glycerol ~ Acetate  Glucose
C14:0 2.89 12.79 3.38 2.83
C16:0 13.83 15.27 18.76 19.47
Cle:1 31.33 43.96 37.76 46.97
Cl6:3 6.93 1.89 5.54 2.69
Cle:4 1.16 - 0.56 0.45
C18:0 0.31 0.71 0.29 0.59
C18:1 2.15 5.83 2.29 5.35
C18:2 1.65 1.34 1.86 1.28
C18:3 0.34 0.7 0.44 0.48
C18:4 - 1.01 0.39 -
C20:4 - - 0.51 0.63
C20:5 31.40 15.54 24.07 15.68
Others 8.01 0.96 4.15 3.58
TSFA 17.03 28.77 2243 22.89
TMUFA 33.48 49.79 40.05 52.32
TPUFA 41.48 20.48 33.37 21.21
EPA content
(%dry weight) 5.68 3.39 6.23 2.90
EPA yield/mg/L 26.14 24.15 36.59 16.10

TFA, total fatty acids; TSFA: total saturated fatty acids;
TMUFA: total mono-saturated fatty acids; TPUFA: total polyun-
saturated fatty acids; —: not detected.
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Table 3 Biomass of different microalgae under autotrophic and mixotrophic cultivation
Microalgae Dlomass (¢ References
Autotrophic Mixotrophic
Spirulina platensis 1.8 2.5(Glucose) Marquez et al, 1993"
Chlorella sp. VI79 0.042 0.561(Glucose) Lalucat et al, 1984™
Nannochloropsis sp. 0.39 0.55(Glucose) Xu et al, 2004"
0.39 0.51(Ethanol)
Platymonas subcordiformis 0.61 3.68(Glucose) Xie et al, 2001'°
Chlamydomonas humicola 2.7 59.0(Acetate) Lalibert& et al, 1993"7
Phaeodactylum tricornutum 0.46 0.71(Glycerol) This paper
0.46 0.59(Acetate)
0.46 0.56(Glucose)
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