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Production of Biomass and Lipid Using Microalga
Nannochloris oculata Under Different Conditions
of Nitrogen and Irradiance

Sang-Jin Park, Yoon-E Choi, Chul Woong Kim, Won-Kun Park, and Ji-Won Yang*

Department of Chemical and Biomolecular Engineering, KAIST, 335 Gwahak—ro, Yuseong—gu, Daejeon 305—701, Korea

Abstract Increasing demands on fossil fuel have led to the unprecedented attraction to microalgal biofuel as an alternative
energy. In this study, we investigated growth and lipid productions of microalga Nannochloris oculata under various
carbon dioxide or nitrogen source concentrations and irradiance conditions. Biomass production of N. oculata was
highest under 2% CO. with 0.3 flow rate (vvm). In addition, biomass productivities were proportional to the concentration
of nitrogen source, whereas lipid biosynthesis was suppressed under higher nitrogen concentration (up to 50 mg/L).
High irradiation (160~180 pmol/m*s) enhanced growth rate and lipid production of N. oculata.

Keywords: Nannochloris oculata, lipid production, nitrogen concentration, and biomass productivities.
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o [4,5]. FEUE rAERE B3 71RA HA I
AR ZE5 i) e 873 23 slellA] sl 7hs
itk s e o, vAERF 28 Hlo] vl ke
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AA7Fs7do] olF =tk sl [6].

Nannochloris oculata= Nannochloropsis salina2til %
dHA dom, FEY AT sk TS ik
TR EebellA BRI &80 A = 57 FH
oM &3] & F = G0 Y viAEFeIH [7]. ol
gk S Al EFEM O HEA BB ok}, N. oculata
< "ol Ao R 7RERE e AHEQ 2] dhgo]
uHle] w2 A S5 58 sl o, ofeke] HlA)
ZFot Hlalste] nle] @ oUrjdoEn] SR8 7he s B
ola = Aoz Hawa It} [8,9]. o] B2 N. oculata
o] T84 Aol = Betar, FA7HA o] mAERE
Hio]Q oA Aplo g sl Alxy e oAlE
A vEE dHelth,
wEbA, £ AFeXe sl PIMIERFRR] N oculata®] vt
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opisleta, 37 Y 1%, A4 §5, 3= 59 o]
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Nannocloris oculata= e+ 3| WA ZF 233 (C-031)
N pagich. A 7o) Wi AL 02 WS AL
sigon], 4% z4e thewt 2ot [10].

- /2 BA]: 75 mg/L NaNOs, 5 mg/L NaH,PO, - H;0, 1 mL
trace metal solution, 0.5 mL vitamin solution
- Trace metal solution: 3.15 g/L FeCl; - 6H,0, 4.36 g/L

Na;EDTA - 2H,0, 9.8 mg/L CuSO4 - 5H,0, 6.3 g/L
Na,MoOy - 2H,0, 22 mg/L ZnSOs - 7H,0, 10 mg/L
CoCl, - 6H,0, 180 mg/L MnCl, - 4H,0

- Vitamin solution: 1 mg/L vitamin B, (cyanocobalamin),
1 mg/L biotin, 200 mg/L thiamine - HCI

S

RE Ao 75 HE2 7] HF biomass FS 0.2 gL
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& A2 1.5 LY wiA)7}F &1 2 L ¥k&-7] (Schott Duran,
Germany)°l|lA =0, RSV w3t S A
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AT vl%F 25 water jacketS AHESI] 25+ 1CE A

A AR B9 FCL32SD/30 98 3% 30 W,
1800 Im)S &% Fho g A3 om LI-250 %A
(LI-COR biosciences, USA)E ©]-&3}o] Wo] M71E =74
SIATE CO, %ol WE N. oculata®) AAEEE A3
?13t, 100% Airel CO,E 2 HeHA &3 $- volume flow
meterE ©|-83F CO,9 37] F32 243 N. oculata
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o] gas filter (Pore size 0.2 pm, Sartorius Stedim Biotech,
Germany)E AA o3} & FYch HF CO, $EE 2,
5, 10%= v=2A] FUsiiem £ 71A19] #3203, 0.6,
0.9, 1.2 vvm (aeration volume/medium volume/minute)=
tE2A 289tk =3 2812 W] Fa FE (NOs-N:
12.5 mg/L)E 2, 3, 49 (NOs-N: 25, 37.5, 50 mg/L)& &
TINZIEA A el Y-S dotrsith B u
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N. oculata®] /37 HE= FREE SAs F718IA
t}. UV/Vis spectrophotometer (Optizen 3220 Mecasys,
Korea)E AM8-314] 660 nmo] 3HFolA FHEE S48
o ZAH F3% 32 7150 E¥4 standard curveol]
Agslo] Az FFem Wil vAERe A &=

(gL dayyt= THeS] 49 AHgste] AEstnt.

(Wi Wo 22} 1y, 1, AIROIA O] A% F2F (g/L))

Hi e AR 4Rl (3439 g, 15 min)E o183}
of YT, TR T wel A AN F 44
A2 FJ45 YA T2 AxHUT AxE rHEF
EFA3HF2- element analyzer (Thermo Finnigan, Italia)S
Agate] EAstdon, Bagas A4EEE Tels
CO, 1783k (g/L - day)E ARSI vi=] Hell A 5
S+ AACS V Automatic water analyzer (DL Teh, Japan)S
A1} BAlEIE) PlaIERe] & A4 kS HPSS90 Gas
chromatography (Agilent, USA)ZS AR&-8te] B350} [11].
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Fig. 1. Comparison of different concentrations of CO; for the
growth of N. oculata. Initial inoculum size was adjusted
with 0.2 g/L and subsequently incubated in the 1.5 L /2
medium under the constant irradiance (70~80 umol/m*s).
All experimental conditions were same except for the
concentration of COs..
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Fig. 2. Comparison of different gas flow rate for the growth of N.
oculata. Initial inoculum size was adjusted with 0.2 g/L
and subsequently incubated in the 1.5 L f/2 medium under
the constant irradiance (70~80 umol/mz-s). Previously
optimized concentration of carbon dioxide (2% CO,) was
applied to the cultivation of N. oculata.

A2 FEo WE N oculata®] 737 R AA AYArke] gk
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% 70~80 pmol/m’s Z7o|A AL FEZ 125, 25, 37.5,
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Fig. 3. Influence of nitrogen concentration on the growth and lipid
production of N. oculata (a) nitrogen consumption curves
(b) N. oculata biomass growth (c) lipid contents of N. oculata.
Limited light intensity (70~80 pmol/mz-s) was maintained
throughout the cultivation.
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Fig. 4. Influence of light intensity on the growth and lipid production
of N. oculata (a) nitrogen consumption curves (b) N. oculata.
biomass growth (c) lipid contents of N. oculata. The constant
light intensity of 70~80 or 160~180 umol/mz-s was applied
to the cultivation.
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Ll Aakgdo] A= Aoz Wl x|l -
A5 Ao] 24 H 3 Folle F F=olA xolE Kol
QdgkoL}, Alzte] Apaa 1% 20 O =2 A g
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