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Abstract

Protein is an essential nutrient for humans to sustain life, but it is predicted that it will be challenging to secure
protein through the traditional livestock industry in the future. Microalgae has high future value as an alternative
protein food source due to resource utilization and sustainability advantages. In order to increase productivity, the
culture conditions of microalgae, Chlorella vulgaris, Dunaliella salina, and Scenedesmus obliquus were examined in
this study. The optimal culture conditions of C. vulgaris were mixotrophic culture, 25°C culture temperature, 7.0 ini-
tial pH, 10% initial inoculation, stirring culture, 3000 Lux light intensity, and 24L:0D light/dark cycle period with
red LED. For D. salina, the optimal culture conditions were mixotrophic culture, 20°C culture temperature, 8.0 ini-
tial pH, 10% initial inoculation, stirring culture, 6000 Lux light intensity, and 12L:12D light/dark cycle period with
white LED. For S. obliquus, the optimal culture conditions were mixotrophic culture, 30°C culture temperature, 8.0
initial pH, 10% initial inoculation, stirring culture, 4500 Lux light intensity, and 14L:10D light/dark cycle period
with fluorescent light. These findings can be used as important information for increasing the production of microal-
gae as an alternative protein material resource in the future.
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mL 22 YET D. salina®] 73-%- 20°ColA 6.313 x
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Table 1. Effect of cultivation methods on the cell growth of microalgae

Cultivation methods

Cell density (x 10° cells/mL)

Chlorella vulgaris Dunaliella salina Scenedesmus obliquus
Autotrophic culture 5.173 3.874 2.694
Heterotrophic culture 6.680 3.705 2.483
Mixotrophic culture 9.483 5.529 4123




A e AF 22X AR

8.000
7.000 F
6.000
= 5.000 |
4.000 F
3.000
2.000 {
1.000 ¢
0.000

>

Cell density
(x108 celk/ml)

Incubation time (day)
—#H=15°C ~®=20°C ~—#—25°C —4—30°C —o—35°C

B 7.000

6.000
5.000 f

4.000 ¢
3.000

Cell density
(x10% cellslml

2.000 F

1.000

0.000

Incubation time (day)

~—#—15°C —o—20°C —8—25°C —4—30°C —o—35°C

5.000
c 4.500

4.000

ww
hn
R

2.500
2.000

(x10° cells/ml)

Cell density

—
n
=3
=

1.000
0.500
0.000

0 1 2 3 4 5 6 7
Incubation time (day)

—H=15°C ——20°C —8—25°C —4—30°C —e—35°C

Fig. 1. Effect of cultivation temperatures on the cell growth of
microalgae: (A) C. vulgaris, (B) D. salina, (C) S. obliquus.
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Fig. 2. Effect of cultivation pH on the cell growth of microalgae:
(A) C. vulgaris, (B) D. salina, (C) S. obliquus.
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microalgae: (A) C. vulgaris, (B) D. salina, (C) S. obliquus.
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Fig. 4. Effect of agitation and static conditions on the cell growth
of microalgae: (A) C. vulgaris, (B) D. salina, (C) S. obliquus.
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Fig. 7. Effect of light emitting diodes (LEDs) color and
wavelengths on the cell growth of microalgae: (A) C. vulgaris,
(B) D. salina, (C) S. obliquus.
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