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Abstract Omega-3 fatty acids and carotenoids, which are known as representative high-value sub-
stances derived from microalgae, are being studied from various diatoms. Most of the diatoms contain
fucoxanthin and omega-3 fatty acid. Fucoxanthin produced by diatom has been reported as bioactive
compounds exhibiting strong antioxidant, anticancer and anti-inflammatory activities. However, the
low growth rate and fucoxanthin content of diatoms are one of the big obstacles to the industrial
application. In this study, indigenous marine diatom Achnanthidium sp. BS-001 was isolated for a
candidate of fucoxanthin producer. Light intensity and temperature for the culture of Achnanthidium
sp. BS-001 were optimized on PhotoBiobox. Optimization of silicate concentration for increasing
BS-001 biomass productivity was confirmed in F/2 medium with various concentration of sodium
silicate. As a result, condition of light intensity, temperature, and silicate concentration for optimal
cultivation were 150 pmol-m?-s”, 18°C and 0.106 mM, respectively. Maximum biomass productivity
reaches to 154.3 mg-L'-day”, and then the content of omega-3 fatty acids and fucoxanthin were 19.4
mg-g”, 9.05 mg-g”, respectively. These results indicate that Achnanthidium sp. BS-001 has the potential
to be used as a source of omega-3 fatty acids and fucoxanthin.
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TAE BolFA &2 wX(F2)°] B8t 1.6l
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composition
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Table 1. Comparion of SFA, MUFA, and omerga fatty acids with other marine microalgae

Saturates (%) SFA MUFA PUFA omega-6 omega-3 w3/w6 References
Chaetoceros calcitrans 49.88 16.87 31.37 3.96 12.91 3.25 Su et al.(2017)
Isochrysis galbana 32.56 25.97 41.48 4.45 21.52 4.87 Su et al.(2017)
Skeletonema costatum 40.45 9.65 49.89 3.59 6.06 1.7 Su et al.(2017)
Odontella sinensis 36.27 13.26 50.11 2.37 11.26 4.77 Su et al.(2017)
Phaeodactylum tricornutum 41.83 26.54 31.63 3.96 20.58 5.7 Su et al.(2017)
Saccharina japonica 46.23 31.2 22.57 23.49 3.31 0.14 Su et al.(2017)
BS-001 F/2 22.2 37.22 40.57 17.06 23.5 1.37 This study
BS-001 F/2-2x Si 21.23 48.19 30.58 11.17 19.41 1.74 This study
FIZRE|0|E 2N
A) Pigments composition

Achnanthidium sp. BS-0012] 24 4~E HPLCZ &4
gt AR A FE0 o MA ke Aole &
AR gokh FIIRI0] A AAo] 50%=E 7t
B FE AASNAY. I o EE HETE
Bl o] (B-carotene) 14%, 2 =2 H-a (chlorophyll-a)7}
7%, Tho]olt] =78l (diadinoxanthin)©] 6%<] 3H&F
S BAA, SAHA Fe MaEs F 23%E A
A THFigure 5A). AA| 7F2E] o] =29 72%7} F=
Ao g 7MY & FAE BioH, HE7="
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Figure 5. Pigment analysis of Achnanthidium sp. (A) pigmen
ts composition and (B) carotenoid composition
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Table 2. Summary of biomass, omega-3 fatty acid and Fucoxanthin productivity

Maximum Biomass Omega 3-fatty acid Fucoxanthin
Silicate concentration cell density productivity productivity productivity
(gL (g'L"-day™) (mg-L"-day™) (mg'L"-day™)
F2 (0 mM) 0.39 0.05 4.9 0.05
F/2-2x Si (0.106 mM) 1.01 0.05 83 0.14

Table 3. Comparison of total carotenoids and fucoxanthin content with other diatoms

Total carotenoid content Fucoxanthin content

Species (mg-g”' DCW) (mg-g~' DCW) References
Chaetoceros calcitrans 6.13 5.13 Su et al.(2017)
Isochrysis galbana 4.33 2.19 Su et al.(2017)
Skeletonema costatum 0.97 0.36 Su et al.(2017)
Odontella sinensis 2.66 1.18 Su et al.(2017)
Phaeodactylum tricornutum 0.18 0.07 Su et al.(2017)
Saccharina japonica 0.05 0.03 Su et al.(2017)
Phaeodactylum tricornutum - 8.55 Kim et al.(2012)
Chaetoceros gracilis 2.24 Kim et al.(2012)
Isochrysis galbana 6.04 Kim et al.(2012)
Nitzschia sp. 4.92 Kim et al.(2012)
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