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Fig.1 The growth curves of Nannochloropsis sp. in Fig.2 Effect of air flow rate on the growth of
the airlift photobioreactor and flask Nannochloropsis sp. in the airlift photobioreactor
Nannochloropsis sp. 1
Nannochloropsis sp. (C16:0)
(C16:2), (C18:1) EPA(C20:5) 80%~90%. 14:0, 16:0,
16:1, 1811 204 205
16:0
[10]
EPA 400 mL/min
EPA 36.7 mg/L.
1 Nannochloropsis sp. EPA
Table1l Effectsof air flow rate on fatty acid composition and EPA content of Nannochloropsis sp.
Air flow rate Fatty acid composition (%) Total fatty  EPAyield
(mL/min) 140 160 161 180 181 182 204 205 22:6 Others acid (%) (mg/L)
200 43 208 288 13 8.9 18 33 286 03 2.7 16.9 23.6
300 45 221 285 13 96 18 33 259 03 2.7 185 3238
400 45 241 297 12 106 17 25 232 02 0.8 20.3 36.7
500 49 252 293 11 136 11 10 226 - 12 17.3 308
600 5.6 233 312 12 144 13 13 198 0.2 1.7 16.6 23.8
3.3 CO. Nannochloropsis sp. EPA
(6(0)} CO,
CO, CO, pH CO,
400 mL/min CO, 3.

1% CO, co, 18
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Fig.3 Effect of CO, conc. on the growth of Nannochloropsis sp. 39.0 mg/L.
2 CO; Nannochloropsis sp. EPA
Table 2 Effect of CO, concentration on fatty acid composition and EPA content of Nannochloropsis sp.
CO» (%, 0) Fatty acid composition (%) Total fatty EPA yield
20?40 160 161 180 181 182 204 205 226 Othes  acid (%) (mg/L)
0 45 241 297 12 106 17 25 232 02 038 20.3 36.7
05 54 269 307 07 13 10 07 227 01 18 18.7 39.0
1 49 241 327 13 78 14 16 236 03 2.3 14.5 34.3
3 55 211 35 11 72 11 12 242 - 21 9.9 19.8
6 39 236 304 13 35 11 34 308 - 2 10.6 12.3
4
Nannochloropsis sp. .
CO, EPA 500 mL/min
CO, 1% Nannochloropsis sp. 400 mL/min  CO, 0.5%

EPA 39.0 mg/L.
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Effects of Air Flow Rate and CO, Concentration on the Growth of Nannochloropsis sp.
and EPA Accumulation in an Airlift Photobioreactor

XU Fang, HU Han-hua, CONGWei, CAI Zhao-ling, OUYANG Fan

(Sate Key Lab. Biochem. Eng., Institute of Process Engineering, CAS, Beijing 100080, China)

Abstract: The effects of air flow rate and concentration of CO, on the growth of Nannochloropsis sp. cells aswell as
EPA content in an airlift photobioreactor were investigated. The results show that Nannochloropsis sp. grew faster in
the airlift photobioreactor than in the flask. After 8 d culture, the biomass of Nannochloropsis sp. in the airlift
photobioreactor reached 857 mg/L, which was 2-fold of that obtained in the flask. The growth rate increased with the
increase of air flow rate. Nannochloropsis sp. grew the fastest at the air flow rate of 500 mL/min and no positive
effect on the cell growth was observed above this flow rate. 1% (@) CO, added in the air promoted the growth of
Nannochloropsis sp. significantly, thereby the maximal growth rate was 1.8-fold of that without CO, addition. The
highest EPA yield of the culture, 39.0 mg /L, was obtained at the air flow rate of 400 mL/min with 0.5% (¢) CO..
Key word: Nannochloropsis sp.; airlift photobioreactor; air flow rate; CO, concentration; EPA



