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1
Fig. 1 The variation of cell morphology and cultures color of E. vischeri in different cultivation periods
A. ( ); B. 3.0 mmol/L ,5
0 3d 6d 12d 18d; C. 4 s B;
17.6 11.7 59 3.0 mmol/L

A. The reproduction way of E. vischeri (binary and quadripartion division); B. The dynamic formation process of oil bodies in E. vischeri
grown in modified BG-11 medium containing 3.0 mmol/L NaNOs, the photos of five cells from left to right taken on 0, 3rd, 6th, 12th, and
18th day, respectively; C. the cultures of E. vischeri grown in modified BG-11 medium containing four different initial concentration of so-
dium nitrate, the column from left to right of each group represents 17.6, 11.7, 5.9 and 3.0 mmol/L of sodium nitrate, respectively; the picture

of each group was taken as the same time with B
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Fig. 2 Effects of different initial sodium nitrate concentrations on
the growth of E. vischeri
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Fig. 3 The time course changes in total lipid contents of E. ( ) ( )
vischeri grown in modified BG-11 medium containing four differ- s
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Fig. 4 The time course variation of lipid fraction contents (% of 5.9 mmol/L

total lipids) (A) and neutral lipid contents (% of dry biomass) (B) 024 021
from E. vischeri grown in modified BG-11 medium containing four

different initial concentrations of sodium nitrate 0.20 g/(L-d)
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Tab. 1 The time course variation of fatty acid profiles from E. vischeri grown in modified BG-11 medium containing four different initial
concentrations of sodium nitrate

NaNO; 17.6 mmol/L 11.7 mmol/L 5.9 mmol/L 3.0 mmol/L

Time (d) 3 6 12 18 3 6 12 18 3 6 12 18 3 6 12 18
Cl4:0 329 3.4 379 380 321 323 3.66 3.60 330 389 3.66 3.87 373 377 379 3.87
C16:0 1639 13.98 14.18 1291 16.82 1515 1452 13.14 18.05 16.18 1452 13.06 17.52 1526 14.03 13.06
Cl16:1 3541 49.58 5259 52.69 63.38 5130 5372 53.37 37.96 5143 5372 5507 4454 52.62 5334 5507
C18:0 050 028 029 0.19 066 030 031 031 061 033 031 026 0.68 036 035 026
C18:1 337 531 7.64 9.12 342 826 1054 1191 561 1323 1054 13.24 1057 13.59 14.90 13.24
Cl8:2 209 1.82 241 273 190 207 243 271 195 184 243 230 206 178 229 230
C18:3 034 089 070 072 084 074 058 062 079 048 058 044 067 054 047 044
C20:3 123 140 193 211 132 114 124 122 113 096 124 123 110 103 1.02 123
C20:4 499 259 1.82 157 518 199 152 132 460 143 152  1.66 290 137 127 1.66
C20:5 1554 1248 832 805 1569 9.06 641 599 13.61 494 641 518 932 515 470 5.8
others 16.83 851 632 611 1560 675 507 581 1238 529 507 370 691 453 385 3.70
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Fig. 5 The time course changes in fatty acid contents (% of dry
biomass) of E. vischeri grown in modified BG-11 medium con-
taining four different initial concentrations of sodium nitrate
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EFFECTS OF INITIAL NITROGEN SUPPLY ON THE GROWTH, MORPHOLOGY
AND LIPID ACCUMULATION OF OLEAGINOUS MICROALGA EUSTIGMATOS
VISCHERI (EUSTIGMATOPHYCEAE)

HE Si-Si, GAO Bao-Yan, LEI Xue-Qing, WAN Ling-Lin, LI Ai-Fen and ZHANG Cheng-Wu
(Research Center for Hydrobiology, Department of Ecology, Jinan University, Guangzhou 510632, China)

Abstract: This research aimed at analysing the effects of initial nitrogen supply on the growth, morphology and lipids
accumulation of an oleaginous microalga of Eustigmatophyceae, Eustigmatos vischeri. E. vischeri was grown in modi-
fied BG-11 medium containing four different initial concentrations of sodium nitrate (17.6 mmol/L, 11.7 mmol/L,
5.9 mmol/L and 3.0 mmol/L). The cell morphology and oil droplets formation process of E. vischeri were observed un-
der microscope. It was found that the vegetative cells of E. vischeri were spherical unicellular with smooth cell wall and
containing a lobed chloroplast, a red pigment body and many vibrating ganules in cytoplasm. The main reproduction
way is by forming autospore such as binary or quadripartition division. With the prolongation of cultivation time, the oil
droplets formed gradually under nitrogen depletion. Then, the oil droplets became larger and mutual fusion into larger
and larger oil bodies, eventually occupied the main part of the cell. Moreover, the color of cultures changed from green
to yellow-green, finally to orange-yellow. The physiological results showed that the highest biomass concentration was
occurred at the initial sodium nitrate concentration of 17.6 mmol/L, up to 9.14 g/L. The contents of total lipid (TLs),
neutral lipids (NLs) and total fatty acids (TFAs) increased following the reduction of nitrogen concentration. Their
maximum contents reached to 60.81%, 56.59% and 53.47% at the basis of dry cell weight, respectively. However, the
highest volumetric productivity of TLs, NLs and TFAs were up to 0.24, 0.21 and 0.20 g/(L-d) at 5.9 mmol/L of sodium
nitrate, respectively. In addition, the main components of fatty acid were palmic acid, palmitoleic acid, oleic acid and
eicosapentaenoic acid, among them, the content of palmitoleic acid was highest one. As a whole, E. vischeri was an
oleaginous microalga, suitable for the production of biodiesel and high value-adding of long-chain polyunsaturated fatty
acid EPA.

Key words: Eustigmatos vischeri; Sodium nitrate; Biomass concentration; Total lipid; Fatty acid; Volumetric productivity



