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Production of n-3 polyunsaturated fatty acids using Taiwan indigenous

marine heterotrophic microalgae (II)
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Some of the EPA or DHA-rich marine heterotrophic-algae have been found in Taiwan; however,
there are still lacking detail analysis, characterization-of these indigenous algae and developed for
commercial application. Hence, the purpose of this study is to screen for Taiwan indigenous

EPA or DHA-rich heterotrophic microalgae.

25 heterotrophic algal strains have béendsolated from various marine habitats of Taiwan. They
can be separated into 8 monophylogenic groups according to their I8SrDNA sequences and fatty

acid profiles.

An Aurantiochytrium strain BL10 with high DHA production was subsequently chosen for
further manipulation.- . Under optimal conditions using 10 L fermenter, it could grow form 2 g to
57 gL-1 in 4.5 day, with dry biomass containing 17.4% DHA, demonstrating BL.10 as an

excellent'source of microbial DHA.
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* P: peptone; Y: yeast extract; G: glucose; AS: ammonium sulfate; AA: ammonium acetate

SO: soybean oil, as antifoam
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Algal strain Collection date  Collection site Habitat
KL-series Feb, 2007 Keelung (1) Rocky shore
BL-series Jan, 2007 Bali (2) Mangrove
TN-series Feb, 2007 Tainan (3) Mangrove

Sla Jul, 2007 Tainan (3) Salt marsh
HK-series Nov, 2006 Haikou (4) Coral reef
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93

97

76/ BL13 ~N

BL3
49[ BL5
71 Thraustochytrium sp. ATCC 26185 Tﬁraustocﬁytrium (sp 1)
o0 |[ BLS
9l BL4
BL7
99
] 97{— BL2 -
BL6
99 —|99 BL14 :l Thraustochytrium (sp 3)
85 BL9
TN3
i 571 BL11
o 84 Aurantiochytrium mangrovei RCC893 A”ra”tipcﬁytriym
BL10
93 Aurantiochytrium limacinum NIBH SR21
HK8a
90 | —TKL2a
1| K8 Thraustochytrium (sp 4)
HK1
44
88 KL2
88! Thraustochytriidae'sp. #32

Sicyoidochytrium minutumSEK 354

99 1 HK10 .
w 4L s :I Thraustochytrium (Sp 5)

18| '———————— Thraustochytrium striatum ATCC 24473
{ Ulkenia profunda KMPB,N3077a
99 Ulkenia sp. SEK 214

L 79 Parietichytrium sarkarianum SEK 351

72 Botryochytrium radiatum Raghukumar 16...
Thraustochytrium aureum ATCC 34304
99 [ KL1
|Thraustochytrium kinnei KMPB 1694d
93 — Schizochytrium sp. SEK 210
) S— Schizochytrium aggregatum ATCC 28209

Thraustochytrium aggregatum KMPB N-BA...

Thraustochytrium pachydermum KMPB N-B...

99 Labyrinthula sp. N8
I— Labyrinthula sp. L72

99

g9  Aplanochytrium stocchinoi
99 FApIanochytrium minutum
S1a

:l Aplanochytrium

Oblongichytrium multirudimentale KMPB...
Oblongichytrium minutum KMPB N-BA-77

TNG
96 | Oblongichytrium sp. SEK 347

’

0.02

Crypthecodinium cohnii ATCC 30336

HK9 Oblongichytrium

:I Thraustochytrium (Sp 2)



Strain Formation of  Gliding of Thallus Formation of Formation of
Z00Spores vegetative cells occurring ectoplasmic net amoeboid

in an extended successive cells
period binary division

BL2 Yes No No No well-developed No

BL9 Yes No No No well-developed No

TN3 Yes No Yes No well-developed No

BL10 Yes No Yes No well-developed ~ Yes

HK1 Yes No No No well-developed— No

HK10 Yes No No No well-developed No

KLI1 Yes No No No-well-developed No

Sla No Yes Yes No well-developed No

TN6 Yes No Yes Well-developed No
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1. Total HUFAs content lower than 30% of total fatty acids... 2

1. Total HUFAs content higher than 40% of total fatty acids...4

2. (n-3 DPA content) > (n-6 DPA content)........................ Oblongichytrium sp. (Type I)
2. (n-3 DPA content) < (n-6 DPA content)........................ 3
3. C20:3n-6 1S NOL PIESENL. . .ee'vvrrrenreneeerenreniineeeneenannnns Thraustochytrium sp. 5 (Type II)
3. C20:30-6 1S PIreSeNt.c..urine ettt et eiteiieiiaireeeereans Schizochytrium aggregatum (Type III)
4. (n-3 DPA content) > (n-6 DPA content)..................... 5
4. (n-3 DPA content) < (n-6 DPA content) .................... 6
5. C20:3n-6 1S NOt PIESENL. . .vverevtenrenteneaneeneaneanannnnns Thraustochytrium sp. 2 (Type IV)
5.C20:3N-6 1S PIESENL. ... vrinrinrenririnranraranrennaes s Fhraustochyerium sp. 4 (Type V)
6. C20:3n-6 and C20:4n-6 are not present......o.2. . 5. .. Aplanochytrium sp. (Type VI)
6. C20:3n-6 and C20:4n-6 are present.... ... .ccc.u...... Thraustochyrriun sp. 1 (Type VII)

Thraustochytrium sp. 3 (Type VII)
Aurantiochytrium sp. 1 (Type VII)

Aurantiochytrium sp. 2 (Type VII)
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