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Abstract :

Fucoxanthin is a photosynthetic pigment found in algae and has attracted attention for its
promising pharmacological properties, including anti-obesity effects, making it a strong candidate
for use in functional foods. Currently, fucoxanthin is extracted from seaweeds such as kelp and
wakame; however, its low content in these sources has led to high production costs and limited
supply. Establishing a new, cost-effective method for fucoxanthin production could enable broader
accessibility and drive significant expansion of the fucoxanthin market. In the course of our
research on microalgae, we discovered a novel diatom species that thrives under extreme
environmental conditions. When cultivated under outdoor open-air conditions, this diatom exhibited
almost no contamination by other organisms and could be efficiently cultured over an extended
period. In this study, we aimed to advance the practical application of fucoxanthin production using
this novel diatom by developing a large-scale outdoor open cultivation system, and by conducting

purity analysis and safety testing of the produced fucoxanthin.

1. [FL®IC

TaAFHVF UV EFEHONAKCRETH O, PUIEEERHEOEN-HEER 2 >Z &2 5,
BEEVE M E L TOIDHEM AT I TS, Bk, a3 v F i3, BAER Y H A FEDWED S
i XN T2, ZoEFREIMEL ., MEOEE (7 3F59 Y F 2 1gdh 72 DK15,000H) % v

— 125 —



TWb, —HT 7axyrFrOMATGHIIATEAERME 2 Sh, 2O EERE
Lt T d, 7axF4yF & Ra X MIAERET L2008 LnFE4E T, K DIRA
WL —F =D T T+ FVORMAREL 20 ZOHGORBN LRk AHIFcE 5, L
L. KERESHEL. SN0 7R 2L FEOMOEHE R THEZIaI V2 3Ix—va v
OFFIERHEL <. 2 OKEEEEHMNZ OV THAH THRMEIED SN TS (BE K1 B &
U'2), T 3 HEEOMFICH D MTEfE T, b 2 MK A B § 2 Bl A F 1 U 72 (FF
FrHEE) . BREE A B OBIREE TR L 2L 2 A, AmOa Y £ I x - 3 v EAEL
HZ X, REIBICE > ORI KET S 2N TE L, AR TR, FBEEEE W7 a%
Y F UV EEOFEREMD 57280, KBUEARAFIEEY 27 2O/8EE, AELEZT7 3%y
v F v ORI & AR BRI T LD MLA 72,

2. BHBLIURRBRYE

A OURENIZFRE L 72 100 LAKE % FH W TR O MG 2 4 17 > 720 BRI 3R ICE
RESE IR, EIEDEF L L, S o RESNMRAST S EE LR TH B, 72, [0
WU Z-Mific 2 ) — L AMA TREaREL L, 7a~v b7 74 —C&k->T7axH v F %
OyEE - KA T, WRLET7aFy v FrEERRksav V777 4 —BRESTREICK -
THMT L 72,

3. EERER

Bl AR < 22120 T, HEOMNER 2SN 2 L & 12, a7 4 LAOLRE 2K
MLZM®1), 4T, fMlaEEs-00ruu 7 4 LEE, FE-EOMEIHEEZA T, 0
ZEid, BRI OO EY O AIIEI S h Tl D, suu 7 4 LERT LD AN
FHLTWBEZEERL TS, FEEICERIEO 2RI L., SMEHEER 1T > 725, H>7-2
VAIF—Va VRIERTE oz, TOZ LI, ZOHEHEMNWS Z LT, B TR
BEFENPHENTE LM ARL TS, Gk, KEBINLTFETDH - 72720, KEROEE 2
B SF, MIHEO B IE 23R R MEA A B o 720 SRIE. AHEOBRRE A L DA L X857
B, MR BHTORBEL, WELREREAETS PETH D, 20 X0 EOMlaod % =
REE2720, 77 2AF 900Ny Ze HOREEEEOMEL . IRETORBICHDMAZ, 25

o5 sie Al
billinka:s 2007 LR
0450 I T T 350000 .
0.400 |— .._.:..___..'. e } | | | | |
| | 300000 e e
0350 i B | | | | |
| & | | |
_ 0300 : % 250000 g _ LY
8 0250 [—rt- —+ £ 200000 | B ISR SRS NS N o En S
0.200 = i . !
& _g lsoom _...._......:,._. PRI USRI IR .
0150 f-—rtf ! g _ i
0050 }——pp 4 o ] 50000 |t 09 __,E - ._._._.;._.._ -1
| |
0.000 . . : 0 | |
11/20 11/20 1220 12/20 12/30 /e 13 Y2 11/20 11/30 12/10 1220 12/30 1/9 /19  1/29
Date Date

1, 100LE5 2R % O 7= BE B 0 8 A K S 5 2 ik

— 126 —



6@%%@%%uow1dﬁﬁmﬁﬁﬁ¢®t@\ﬁiﬁﬂﬁﬁéo

T/, BERICIR A & 0K L | R A SIS 51 2 BRERE D L A FEERE N
DINZ I = VEEFERBR I K > TH > 720 TRAKEZ NG 20 & OIEFE D IRE & 75 5 WS ORI, ik
B AR AR L 72255380, WAKBOBEANFIHT 2 Z & 2808 Lz, ZORR, HEIZRA K
VMK OW S CRBROEBEHRE 2 RTZENHE P E R 572, T, WEL MG Eh s 7
aFH v FVOROME A EEEE s O 57 4 —(HPLC)AMIZk->Tiro72, A7
FHYVFUNERER S O g /m L. BRI TR U 2o, Cldikes oL
7RO ED H P L COMiss R &R d . KR & F O T3 L 22356 LR E & VTR
BELEGAEOOWTRIZEBNTE, 73FY 0 F U FEUES & A U R REERIC B W TR 7 3 %4
VFVOE= 0Bl MERTHON -2 D26, MilicEGEhs 7%y v
F VR E, ARG ST, WHEEES D 0. 47 % (w w). WAKIE R LT
3. 0. 25%(w/ W) ThdIZedbhotz, TOMIE M REEREL IR TREIZER T 5
DI TIEARNA, RHEEZV) ARG 2 FELTREVINREAL TWS 720, 7aAFH/F U/ OHE
BIDNE L o RN E A Bz, SRIE. 7359V F v LIS OA 5 O 5 i % b T
WS TPETH S,

|

BREREE

(21

WA (445nm)

(A1)

e o
2R

\,
g
g
e
g
"
g
B~
&
B
g
4
8
&
g
B
g

BEEEE (445nm)
e e o8B 8
8 53848

=
8

LELE I l

L

200 40 600 BOO 000 1200 1400 1600 1800
min

050 4 v

C

IR (445nm)
B
-

oy JA A

200 400 A0 /00 000 1200 14.00 1800 1800
min

X2, 7a%5vF/EHER (A) . PR (B) I L OHEAR M (C) TR LM I OHPLCHO 22 < ko5 4

SEXBR
1. Filomena Monica Vella, Angela Sardo, Carmela Gallo, Simone Landi, Angelo Fontana,
Giuliana d'Ippolito, Annual outdoor cultivation of the diatom Thalassiosira weissflogii:

productivity, limits and perspectives, Algal Research, 42, 2019, https://doi.org/ 10. 1016/

— 127 —



j.algal.2019.101553.

Thierry Lebeau, Jean-Michel Robert, Diatom cultivation and biotechnologically relevant
products. Part I: cultivation at various scales, Appl Microbiol Biotechnol 60(6): 612- 23,
2003, doi: 10.1007/s00253-002-1176-4.

— 128 —



