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Botryococcus sp.

Effects of Light Intensity and Nutrients on the Growth of Botryococcus sp. Hee-Mock Oh¥*,
Seong-Bin Kim, Jun-Hong Park, Eung-Roh Park', Sung-Taik Lee', Gi-Seok Kwon and Byung-
Dae Yoon. Environmental Microbiology Research Unit, Korea Research Instifute of Bioscience
and Biotechnology, Taegjon 305-333, Koreaq, 'Dept. of Biological Sciences, Korea Advanced In-
stitute of Science and Technology, Tasjon 305-701, Korea — Under the light intensity of 25-72 pE/
m’/s Botryococcus braunii UTEX 572 grew faster than Botryococcus sp. GE 24 isolated from a
freshwater lake. The specific growth rate (u) of B. braunii UTEX 572 was highest at 0.260 (1/day) on
a dry weight basis in Chu 13 medium from 1 to 9 days of incubation and then continuously decreased.
Carbohydrate concentration and cellular nitrogen and phosphorus contents of B. braunii UTEX 572 gra-
dually decreased with light intensity over a range of 25-72 uE/m’/s, whereas the concentrations of pro-
tein and cellular N:P ratio increased with light intensity. Chlorophyll-a concentration showed a decrea-
sing tendency with light intensity. The dry weight of B. braunii UTEX 572 increased in the highest
rate of 83 mg/l/day at pH 8.0. When the N:P ratio of Chu 13 medium was adjusted to 50:1 by ad-
dition of nitrogen source, dry weight increasing rate was 115 mg/l/day between 20 and 28 days of in-
cubation which was the highest value during the cultivation. Cell growth in an open culture of B.
braunii UTEX 572 was highest with Chu 13 medium, whereas that with Chu 13 medium adjusted to
pH 7.0, containing 250 mg/l penicillin, or containing 1% glucose was reduced on a large scale. Howev-
er, this result shows the possibility of the mass cultivation of B. braunii UTEX 572 in an open sys-
tem competing with other microorganisms.
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Fig. 1. Cell growth of Botryococcus sp. GE 24 () and B.
brauniit UTEX 572 (B) grown for 20 days under different
light intensity.
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Fig. 2. (A) Cell growth and specific growth rate of B. brau-
nii UTEX 572 grown in Allen medium or Chu 13 medium.
Symbols are: cell growth in Allen medium (O) or in Chu 13
medium ([J), specific growth rate in Allen medium (@) or n
Chu 13 medium (M). (B) Chl-a content of B. braunii UTEX
572 grown in Allen medium (O) or Chu 13 medium ([1). Cul-
ture conditions were: temperature, 25 °C; light intensity, 100 pE/
m’/s; shaking, 90 rpm.
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Table 1. Carbon fixation of B. braunii UTEX 572 at dif-
ferent ages of culture in Allen or Chu 13 medium

Incubation Allen medium Chu 13 medmm
(days) g Clg mg C/gdry g Clg mg Clg dry

Chli/h wt/h Chl/h wt/h

9 1.070 1.170 0.343 (3,302

17 0.948 0.501 0.325 0.719

25 0.652 0314 0.255 (0,393

34 0.178 0.174 0.461 0.231

This experiment was carried out at an irradiance of 100 uE/m’/s
which was an ambient irradiance for the culture.
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Fig. 3. Changes of protein (@), carbohydrate (M), and chl-

a (A) concentration as a function of light intensity in the
culture of B. braunii UTEX 572. The real line is the

result of curve fitting of each plot.
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Fig. 4. Changes of total nitrogen (I'N, [}, total phosphorus
(TP, £.), and N: P weight ratio (O) as a function of light
intensity in the culture of B. braunii UTEX 572, The real
line is the result of curve fitting of each plot.
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Fig. 5. Effect of initial pH on the cell growth of B. braunii
UTEX 572 in Chu 13 medium.
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Fig. 6. Effect of N: P weight ratios on the cell growth of B.
braunii UTEX 572 in Chu 13 medium.
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Fig. 7. Cell growth of B. braunii UTEX 572 in various cul-
ture media. Algal cultures were grown in 2-L Erlenmeyer
flasks with an aeration of 300 ml/l/min.
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