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Abstract For successful microalgal biodiesel production, the strain should be selected carefully.
Fast growth rate and high fatty acid contents are desired traits for algal biodiesel production.
In ocean cultivation of microalgae, seawater temperature slowly changes over seasons, and rotating
algal strains in accordance with their optimal temperature could improve overall productivity.
Additionally, use of indigenous strain is preferred to alleviate potential impacts on the environment.
In this study, five strains of Tetraselmis sp. from nearshore of Youngheung Island, Incheon, Korea,
were isolated during winter and characterized for their growth patterns and fatty acid compositions
in the low temperatures (5 - 15°C). The five strains showed various characteristics in optimal
growth temperature, fatty acid contents, and compositions. Compared with a strain of Tetraselmis
sp., isolated from Ganghwa island in a previous study, a rapid-growing strain with 237% higher
biomass productivity and an oleaginous strain with twice higher fatty acid contents at 10°C were
isolated. The oleaginous Tetraselmis strain showed the highest fatty acid productivity among the
strains, having 438% higher productivity than the previous strain. Using the new isolates in the
seasons with low seawater temperature would improve microalgal fatty acid productivity in ocean
cultivation.
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Table 1. Sequences of Primers Used for Amplification of
18S rDNA

Direction Sequence
Forward 5’-TCCGTAGGTGAACCTGCGG-3’
Reverse 5’-TCCTCCGCTTATTGATATGC-3’
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MBEyhO1L 0.003

MBEyh05Ge 0.00033

MBEyh02L 0.00076

MBEyh04Gc 0.00252

1 MBEyh03Gc 0.0117

—_— Tetraselmis_striata 0.30177

— Schizochytrium 011395

MBEghQ1L 0.00399

Dunaliella_salina 0.03834

Chlorella_vulgaris 0.01255

[ Nannochloropsis_salina 0.06149
Phaeodactylum_tricornutum 0.07027

Figure 1. Phylogenetic Analysis of the 18S rDNA of New

Tetraselmis sp. Isolates.

Mt Tetraselmis sp. 2FES| M2 MEM
BE 955 78 29F Tetraselmis o5 E°] 5°C -
15°C W elollA izt B} & vlo| Quj 2 A&
BT (Figure 2). 5°ColA 1199 vzt &<t ti=
%] MBEghOIL T+ 0.12 g/L(4.2 x 10° cells/ml)2]
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Figure 2. Time Profiles of Biomass Concentrations of Tetraselmis sp. Strains at (a) 5°C, (b) 10°C, and (c) 15°C.
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Figure 3. Biomass Productivities by the Microalgal Strains
and Temperature.
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Table 2. Fatty Acid Compositions of the Microalgae.
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Figure 4. Fatty Acid Contents of the Microalgae at 10°C.

Strain MBE MBE MBE MBE MBE MBE
gh01L yhO1L yhO2L yh03Ge yh04Ge yh05Ge
C16:0 279 25.1 24.7 23.2 26.6 30.8
Clé:1 4.1 1.9 2.7 24 1.2
Cl6:4 18.0 243 24.8 26.2 25.7 334
C18:1 223 10.2 10.4 7.1 13.4
C18:2 6.0 13.3 13.6 15.2 19.4
C18:3 21.8 25.2 21.7 239 23.0 1.8
SFA 279 25.1 24.7 23.2 26.6 30.8
MUFA 26.4 12.1 13.1 9.5 14.6
PUFA 45.8 62.8 61.5 63.7 63.9 54.6
SFA: Saturated Fatty Acids
MUFA: Monounsaturated Fatty Acids
PUFA: Polyunsaturated Fatty Acids
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