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Abstract This study examined the growth, fatty acid (FA) content, and carotenoids of a newly
isolated freshwater microalga, Mychonastes sp. 246, in various culture media. The appropriate
temperature and light intensity for culturing Mychonastes sp. 246 were determined as 18°C—22°C
and 200-250 pmol/m?s using a high throughput photobioreactor. The microalgal cells were culti-
vated in 0.5 L bubble column photobioreactors using BG11, Bold’s Basal media, and /2 media.
According to the growth results of the microalgae, BG11, among the tested media, showed the
highest biomass concentrations (3.5 = 0.1 g/L in 10 d). To enhance the biomass growth of the
microalgae, the N:P ratio in BG11 was manipulated from 45:1 to 7:1 based on the stoichiometric
cell composition. The biomass concentrations of Mychonastes sp. 246 grown on the manipulated
BG11 (MBG) increased to 38% (4.6 £ 0.3 g/L in d) compared with the original BG11 (3.3 g/L).
The FA content of the microalgae grown on the MBG was lower (8.4%) than that of the original
BG11 (10.1%) while the FA compositions did not exhibit any significant differences. Furthermore,
three kinds of carotenoids were identified in Mychonastes sp. 246, zeaxanthin, lutein, and £3
-carotene. These results suggest an effective strategy for increasing biomass concentrations, FA
content, and carotenoids of microalgae by performing a simple N:P adjustment in the culture
media.
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Figure 1. Growth profile of Mychonastes sp. 246 under
various light intensity and temperature.
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Figure 2. Effect of culture media on growth of
Mychonastes sp. 246 in 0.5 L bubble column
photobioreactors.
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Figure 3. Profiles of fatty acid content and composition
of Mychonastes sp. 246 cultivated in BG11 and BBM
media.
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Table 2. Carotenoid profiles of Mychonastes sp. 246

cultivated under different media

Carotenoid content (11g/g)

Media

[B-carotene Lutein Zeaxanthin
BG11 1,351 £ 5 714 £ 7 33 £ 1
BBM 1,425 + 17 602 + 7 39 £ 2
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Figure 4. Time profiles of Mychonastes sp. 246 growths
cultivated in original BG11 and N and P adjusted
modified BG11(MBG).

A Aake] ek 2449 A, BGll #iA A=
9.1£0.3% % °.™, MBG11 X A = 8.4+0.2%= T}
4 Aol Aoy 7 ouiA] BT 2] & W3t
= AR gt} Eo]FH O Z oleic acid (C18:1)2]
745 BG11 WA ol A= 2.13% R 2., MBG11 HiA|
= 131%= Zo|7F ATk ol 4@ o] 8
3 AWARS palmitic  acid(C16:0),  linolenic
acid(C18:3), oleic acid(C18:1) o2 W} Th(Figure
5).



J. Mar. Biosci. Biotechnol. 2022, p. 01 - 08

Vol. 14, No. 1 [Research Paper]

12%

10%

8%

6%

4%

Fatty Acid Content (w/w DCW)

2%

0o

BG11 MEBEGI11

®C16:0 mC16:1 mC16:2 m C16:2 B C16:4
WCI18:0 MC18:1 MC18:2 W C18:3 M C20:1

Figure 5. Profiles of fatty acid content and composition
of Mychonastes sp. 246 cultivated in BG11 and MBG11.
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Table 4. Carotenoid profiles of Mychonastes sp. 246
cultivated in BG11 and MBG11

Carotenoid content (u1g/g)

Media
B-carotene Lutein Zeaxanthin
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