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Abstract  Recently microalgae have been proposed as a promising biodiesel feedstock, owing
to their higher lipid productivity and non-arable land based cultivation system. Biomass and lipid
productivities of microalgae are largely affected by various environmental and nutritional factors.
In this study, the effects of nitrogen (nitrate and ammonium) and organic carbon (glucose and
glycerol) sources on the cell growth and lipid production of Chlorella sp. KR-1 were examined
in flask cultures. Under autotrophic culture conditions for 15 days, overall cell growth and lipid
(fatty acid methyl ester, FAME) production with nitrate were better than those of ammonium,
resulting in 1.06 g cell/L and 333 mg FAME/L, respectively. Maximal intracellular lipid contents
(348 - 352 mg FAME/g cell) were observed at low concentrations of 1 mM for both nitrate
and ammonium. In the supply of light, addition of glucose in the range of 1 — 20 g/L showed
higher cell densities than the autotrophic cell growth condition. Higher lipid accumulation of 375
mg FAME/g cell could achieved at 5 g glucose/L albeit of relatively short incubation of 7 days.
With glycerol, intracellular lipid contents were ~1.9 times lower than glucose cases although similar

cell growths were observed for both carbon

sources.
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Figure 1. Effect of nitrate concentration on final cell density

(@), intracellular FAME content ([]), and FAME production.
KR-1 was cultivated for 15 days.
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Table 1. Effect of nitrate concentration on intracellular FAME
composition.

. Nitrate (mM)

Fatty acid (%)

1 5 10 30
Caproic acid (C10:0) 1.4 8.2 7.4 8.0
Myristic acid (C14:0) 0.3 1.2 1.2 1.0
Palmitic acid (C16:0) 27.0 24.5 26.3 26.1
Stearic acid (C18:0) 4.2 1.3 1.4 1.7
Oleic acid (C18:1) 23.1 2.8 3.0 3.6
Linoleic acid (C18:2) 272 342 335 359
a-linoleic acid (C18:3) 8.9 12.8 12.5 10.8
Others 7.9 15 14.7 12.9
Sum 100 100 100 100

Samples were analyzed in duplicate and averaged.
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Figure 2. Effect of ammonium concentration on final cell den-
sity (@), intracellular FAME content ([J), and FAME
production. KR-1 was cultivated for 15 days.
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galbana Parke Wl A #ARES dEFHREY A

Aol felstta ®Baskglth [10].

Table 2. Effect of ammonium concentration on intracellular
FAME composition

Ammonium (mM)

Fatty acid (%)

1 5 10 30
Caproic acid (C10:0) 1.6 7.4 7.3 7.7
Myristic acid (C14:0) - 0.9 0.7 -
Palmitic acid (C16:0) 27.0 26.5 257 279
Stearic acid (C18:0) 4.3 - 1.0 1.3
Oleic acid (C18:1) 23.4 29 1.6 1.6
Linoleic acid (C18:2) 27.6 32.5 314 31.5
a-linoleic acid (C18:3) 7.9 14.4 16.1 14.6
Others 8.2 15.4 16.2 15.4
Sum 100 100 100 100

Samples were analyzed in duplicate and averaged.
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Figure 5. Effect of glycerol concentration on cell growth (A)
and intracellular FAME content (B).
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