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(15 ) 55 , salina(EU165326)  Nannochloropsis granulata(EU165-
30% 9 ( 3, 324) Nannochloropsis maritima (DQ074696) Nanno-
5, I ), 20%~30% 23 ( 13 chloropsis limnetica(EU165325) Nannochloropsis
, 6 4 ), 20% 23 ( 11 oceanica(DQ069777) 18S rDNA  28S rDNA
, 4 8 ), ITS1 5.8SrDNA  ITS2
(Dunaliella sp.), , 95% 81% 80%
10%, 81%  80% , DNA
IOAC689S, 18S rDNA 40 bp, ITS1 325
37.5% bp, 5.8S rDNA 163 bp, ITS2 393 bp
ITS1 5.8S rDNA  ITS2 PCR 28S rDNA 77 bp
s , 998 bp, GenBank, GUI111540
(D BLAST , 5~12 um, ,
IOAC689S  DNA Nannochloropsis IOAC689S

1 GAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACCAAAACACCTAC
61 GTTCCGTGATCAACTCACGGACGGACATTATTTCTCAACCTGTGCACCGTTTACACCTGT
121 GAACGCTAACCCACACGTGCTCCTGGCCGCGTTTTGCGATGGTTGCCTCAGGGACTCCGG
181 TTCCTGTGGCCGTGGCCGATTGTAGGAGGGCGTGTCTAAACAACCCCAAACACCATCGTA
241 ACTTTTTTCAACCTTGTCAAACCGATAGTTATACATATCATTCAAGGCTCTTCTCAAGAT
301 TCTTTTATGGATCAAGGAAGTAGTCTGGTGCACGTTTCTTACGAGGAACGCGCGCCCGCA
361 ATGAGAATACAACTTTCAGCAACGGATGTCTTGGCTCCCACAACGATGAAGAACGCAGCG
421 AAATGCGATACGTAATGCGAATTGCAGAATTCCGCGAGTCATCAAACCTTTGAACGCACC
481 TTGCGCTTTCGGGATATGCCCGTTAGCATGTTTGTTGGAGTGTCTGTTAACCCCAATCAC
541 CACCTTGTTGTGATCGATTTACGATTCGCAACAGGATGTCGGTGGATGTTATTTGCTCCG
601 TTGTGTTCGCCCGCTGCGATTTCTGTTGTCAACGTCCTCCGGGACCTGGCCAGAAGATGG
661 AGTGCGGGCGTGGAGTGAAGTACTGCCTGCCACATAACAGTCACTGGGATATCGTCGCTC
721 CTAGAGTCGCCCCCGTGAACGTGACGAGTCTTTTCCTAAAGGCCTCCCGTTTGCGGCGTA
781 AAGTGGTGCTCGTTCTAACGGACGCGTTTTCATTCCAAACAGTCTCTGAGTTGGCGGCGT
841 GTTCCTGTGGGCCCACTTGGGATTTCTCGGGAAAATGCTGGTGGAGGAGAAAAGATTCGT
901 CTTTCTCCGCTCCCTTTCCAATTCGGACCTCCAATCAAGCAAGGCTACCCGCTGGATTTA
961 AGCATATAACTAAGCGGAGGAAAAGAAACTAACCAGGA

1 IOAC689S  18SrDNA ITS1 5.8SrDNA ITS2 28S rDNA

Fig. 1 Partial sequence of 18S rDNA gene; complete sequence of ITS1, 5.8S rDNA gene, and ITS2; and partial sequence of
28S rDNA gene in strain IOAC689S
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0 Ll .o
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2.3 A RFAHEEMRA af T
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2 i} ] /min
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Fig. 2 Gas chromatogram of the fatty acids in strain
IOAC689S R IOAC689S
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Fig. 4 Effect of temperature on net photosynthetic O, evo-
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0O, evolution of IOAC689S
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Fig. 7 Effect of phosphate concentration on net photosyn-
thetic O, evolution of IOAC689S
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A biodiesel producing micro-algal strain IOAC689S and op-
timization of its culture parameters

LIU Qian'?, HE Mei-lin?, LI Ling?, YU Wen-jun?, XU Nian-jun’, LIU Jian-guo®
(1. Faculty of Life Science and Biotechnology of NingBo University, 315211 Ningbo, China; 2. Institude of
Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Received: Oct., 21, 2009
Key words: Bio-diesel; photosynthetic O, evolution; fatty acid; optimization; micro algae

Abstract: Total lipid contents and fatty acid compositions of marine microalgae collected from Bohai, Huanghai,
Donghai, and Nanhai area and the ones that already existed in the lab of Institute of Oceanology, Chinese Academy
of Sciences were analyzed by chloroform-methanol (2:1) extraction and gas chromatography (GC) technology. Ma-
rine microalga listed as IOAC689S was unique and suitable for biodiesel production because of its high total lipid
content (37.5%) and its high content (91.03%) of short- chain fatty acids (carbon chain length shorter than 18). To-
tal ITS and 5.8S rDNA sequences of this alga were amplified; and a length of 998 bp DNA fragment including 18S
rDNA and 28S rDNA sequences was obtained. The changes of net photosynthetic O, evolution in IOAC689S under
different culture conditions (including light intensity, temperature, pH, salinity, nitrate, phosphate and carbonate)
were determined by an oxygen electrode. Optimized culture conditions were established (200 pmol/(m?* - s) illumi-

nation, 30~35°C in light and 24°C in darkness, 30%o salinity, pH 7~9, 75mg/L of NaNOs, 40 mg/L of NaH,POy).

NaHCO; as carbon-source showed no significant effect on net photosynthetic O, evolution. Under the optimized
culture conditions, 3.8 times biomass increase per week and 0.210 d™' of average specific growth rate were observed
for IOAC689S. In addition, the alga easily flocculated at the late cell culture stages when the culture pH was
gradually adjusted to 10 or above. This flocculation can be used for biomass harvesting.

(R G 48 TKIZH7)
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