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Mass Cultivation of Botryococcus braunii for the Advanced Treatment of Swine Wastewater
and Lipid Production in a Photobioreactor. Lee, Seog June, Seong-Bin Kim, Hee-Sik Kim, Gi-
Seok Kwon', Byung-Dae Yoon, and Hee-Mock Oh*. Fnvironmental Microbiology Research Unit,
Korea Research Institute of Bioscience and Biotechnology, P.O. Box 115, Yusong, Taejon 305-
600, Korea, 'The School of Bioresource Science, Andong National University, Andong 760-749,
Koreo —This study was conducted to investigate the removal rate of nitrogen and phosphorus, and
lipid production from a swine wastewater by Botryococcus braunii UTEX 572 in an outdoor photo-
bioreactor. B. braunii successfully predominated in competition with bacteria and other algae, especially
Oscillatoria, which were grown spontanecusly in a secondary-treated swine waslewater, under the con-
ditions of incubation temperature at 25C and increased inoculum amount at 287 mg/l. There was a sig-
nificant relationship between dry weight of B. braunii and absorbance of culture solution at 680 nm (=
0.967), suggesting that the latler is as good as the former commonly used for the measurement of algal
biomass which is considerably time-consuming. The removal rates of COD, TOC, total nitrogen, and
total phosphorus from the swine wastewater by B. braunii were 0.83 mg/l/d, 0.61, 0.69, and 0.16, during
an incubation of 18 days. The lipid contents of B. braunii on a dry weight basis in Chu 13 medium and
swine wastewaler were 33.2+2.6% and 32.8+3.2, respectively, which showing no difference between
them. These results suggested that the mass cultivation of B. braunmii in an outdoor photobioreaclor
could be used for the advanced treatment of swine wastewater and lipid production.
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Fig. 1. Schematic diagram of a photobioreactor for algal mass
cultivation.
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Fig. 2. Effects of bacterial density on the growth of Botryo-
coccus braunii UTEX 572 in an outdoor cultivation.
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Fig. 3. Relationship between dry weight and chlorophyll-a
concentration or absorbance in the culture of Bofryococcus
braunii UTEX 572.

2 %L WAR dE 7oz eyt wekd B

' 7 AFEEE 9A FFOIY
22 FASH Alg 2ol i 27 ARA = 27
% Ao A=)

B. braunii®] 2%4A] ¥}k 17FE =5 biomasss AF
24 2AY Azt 45x o 25, T o) 45
BAE Fig. 33 2o} AdzFas 434 ¢ 25 (YV=
847.1X+44.2, r'=0.961), AxFebat 35 (Y=0.650X



Mass CuLTivaTION OF Botavococcus Brauni iIN AN OUTDOOR PHOTOBIOREACTOR 169

50 ~ 25
=
2 - 40 - 20
=t = =
=) s o
g L300 EL1s E
= = o
Q Fl F
> - 20 - 10
+ - 10 5
- o Lo

0 10 20 30 40 50 60 YO
Cultivation (days)

Fig. 4. Growth of Botryococcus braunii UTEX 572 in an out-
door photobioreactor and removal of total nitrogen (TN)
and total phosphorus (TP) from Chu 13 mediom.
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Fig. 5. Growth of Botryococcus braunii UTEX 572 in a se-
condary-treated swine wastewater.
Temperature was adjusted to 25°C in the second stage.
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Fig. 6. Removal of organic compounds, nitrogen and phos-
phorus from a secondary treated swine wastewater by Botryo-
coccus braunii UTEX 572 in an ouldoor photobioreactor.
Abbreviations are: COD, chemical oxygen demand; TOC, lotal
organic carbon; TN, total nitrogen; TP, total phosphorus.
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