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Effects of Indoor and Outdoor Cultivation Conditions on the Cell Growth and
Lutein Accumulation of Thermo-tolerant Desmodesmus sp. F51
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Abstract: The effects of temperature, local tap-water and culture medium without sterilization on cell growth and lutein production of
Desmodesmus sp. F51 were investigated under indoor conditions. Outdoor batch cultivation of Desmodesmus sp. F51 was also
investigated in 50 L cylindrical photobioreactor. The results showed that the best biomass productivity [767.5 mg/(L-d)] and lutein
productivity [3.05 mg/(L-d)] occurred at a temperature of 35 . A low temperature enhanced the lutein content but reduced cell growth
rate. There is no significant growth inhibition and microbiological contamination were observed for Desmodesmus sp. F51 using local
tap-water and culture medium without sterilization. Under the outdoor temperature of 13.0~27.6 , the highest biomass productivity,
CO, fixation rate and lutein productivity of 236.3, 444.2 and 1.17 mg/(L-d) were obtained, respectively,.
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1 Desmodesmus sp. F51
Table 1 Performance of biomass production, CO, fixation, and lutein production of
Desmodesmus sp. F51 cultivation under different outdoor conditions
. Weather Avg. dall‘y minimum Aver.age d?y]lght B10m§5§ CO, fixation rate, Lutc?m _
Time condition and maximum water intensity productivity, Pe [mg/(L-d)] Content, Production, Productivity,
temperature () [umol/(m*s)] Py [mg/(L-d)] clmg C (mg/g) P (mg/L) P [mg/(L-d)]
2013-09 Sunny 25.9~40.7 871.7 204.3+6.4 384.1+12.0 4.2240.10 8.4410.46 0.8610.05
2013-11 Mostly sunny 21.2~34.2 681.0 230.0+3.7 432.4+7.0 4.8410.09 9.6740.33 1.11£0.04
2014-01 Mostly sunny 13.0~27.6 653.5 236.3+4.9 4442492 4.9440.10 9.9340.40 1.1710.05
2014-03  Mostly cloudy 14.7~23.5 461.6 185.1£7.7 348.0+14.5 5.05%0.11 10.31+0.63 0.9310.06
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2 Desmodesmus sp. F51
Table 2 Comparison of the performance of lutein content and productivity of Desmodesmus sp. F51
cultivation under outdoor phototrophic conditions with literature

Microalgae strain Operation strategie Culture system

Culture condition

Lutein content
(mg/g)

Lutein productivity

[me/(L-d)] Ref.

55 L tubular PBR
100 L open pond
15 L cylindrical PBR
50 L cylindrical PBR

Muriellopsis sp.
Muriellopsis sp.

Continuous (daylight)
Semi-batch
Batch
Batch

Desmodesmus sp. F2
Desmodesmus sp. F51

pH 7.0, 28
No control
No control
No control

4.3~4.4
4.0~6.0
5.1~5.8
4.2-5.1

2.5-72
0.3-1.0
0.5-0.8
0.9-1.2

[15]

[34]

[16]
This work

2

. Del Campo ¥
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2.5~7.2 mg/(L-d).
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0.3~1.0 mg/(L-d) (341,

F51

[16]

. Chiu Desmodesmus sp. F2
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4 0O 0O
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Desmodesmus sp. F51

(1) F51
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767.5  3.05 mg/(L-d).
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