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The structure of fucoxanthin
1.1 2RFE--THEEQEEM(FCP)

T 35 1) 25 8 v 3% S 3R AR 1 AT DA B i A AN
] A Vg A R B, R AN [ B R BHOG R A B R
R A B R - G RZE AR G REA A iEst
JCAE B BE 7 AR SR ) G ORI RE 7, 2 ek 35 A PR
A KORTEFE Y BE R R AT, Xt 2 A R TR RE R
WEEMEM ., A ER-HSREARE SY(FCP)
AR, AR a/c MBPLEHESW . FCP
B AETE T RESE AR DGR A R AR, 7RI
S ol B OG R ME R . BR T Chl Z 5k, Bl
WA R Chl ¢ M Fx, fHEITREM I SHE,
Wang Wenda 21758 5 %) FCP 25 (A 45 M b, $a7m T
Chl alc Fll Fx X 4% AR R 5 T #E 14 I 28 ML,
Wi x BHRATHHER T FCP ) " RARLEH, 454
7 P L AGE 1 AT SRR C BEE 2 R] A4 AH ELVE
MARFETE— &, ENZ AR RREES, Jf
BAEE G T 3 & 1) Fx A U HF e R0 e
T, Z45 IR T Chls F1 Fxs 22 [] iy "% % A0 B4,
FEH B0 R 2 (A S RE R FE RS IS . 2GR
OISR R W], F R4 Chl a/c 45G5HE
FI(FCP) R A T OGA/ Ak, o Ak 35 B 605 7 U 3 9 O R
S FAETE o Nagao R ZEUS W ESE A B3 Chaetoceros
gracilis 43 % T Wifh FCP &A% FCP-A Hl FCP-B/C,
FEREFE T AT G SRR ICIRAS o 25 R KRV, FEi%
LLHY59E T, 30%00 FCP 484 MR I JOR T,
19k 60%I1) FCP 455 WK BOCH PR, JF Hald

R PR S I SO A 0 2 1T A & B FCP Y B it AL 3k
WL e SR G | FEEYI R,

Yt FCP (1) 22 3k A K% b A AH S 55 i 3E .
Bhaya D il it Xf — /1 4 45 i P SR 2 e PTS Al
PT4 T840 Mk, 6 i fop 3L (fepd, fepB, fepC,
fepD, fepE,  fepF) g i 1 B 5T 0 AR DL S [ R
86%~99%, FF™% P B 3 A FR A 2 R 8] 471 (0.5~
1.1 kb)53FF, FABLAY A fep ZEH 2 fepC Ml fepD o
ZJEfEH fop C DNA YERZACHRET 1Y Southern 4317
T, FE= MBI LN A E T BEfEAE R LT fop
Fe 5 A A1 51 20 DR kA 3 R - BEX FCP B A&
WHEAT AT, AR TR SRR A R RN
BIRAER
1.2 2REFH&k

FE N R R ORILAIHAG I, 2K
A N R PUARATE NS N EE T ECE AR,
PR E A T, AR RNPURRE 2
fib 5 2R BT AT AP BRI Z Ah, A R BT AL
MRS AL G A LR B R AR R LT bR, AR
A RO bR AR R B P AR R e
1 B3¢ A1 AL 1 P R 9 =R 1 7K SF-, DA R 2 BEL Ik
it AR VEA; Soh, A R AR
BB ] ieh -3 -l e JE S P 9% e, DA R B A
REPERCT, I HLAE AT B R B I e v R b
FRF, 2 5 WA I H RN EF A R 5 G A R 0
B BARERILE AT B BH —SiE %
B, 25 0 25 T AR 4 5 ) B AR (14 8 2R 11 K F (— k)
DU E o EZ A R).

U R R T R 22 Bl R AN A % 1B TG
PEo B FEEMERLEI KA S AR Pt T Bl
i Jea 240 e A DA R BEL i A A A R, SR g R
TR ZORH R AN B R AT T Kim 4R
KB R R 7 A TG MR AEURE, 1S 1 I 40 e
Too BRI, B T TE R P 1 FE I 43 LTS
SRR, 5 Bl FH Sh AR Rt — 25T L o) P 2ol o
BN SEAREEAE A fh 27 0 B VB F A LR 5 —
SEGEE SR I A B R A DU AE TG M, IR SEFE L M
ORI B R PRAR I B R T g B

U R N PR A JEPUVE . Maeda. Woo
ST 9 E FH 7 9 9 2R T AR U TS PR /D B i A e
JE, XA F Rl P RS R A2 M, Ok
R ARG I A /K 7 B7% LA s R s E LN 418

Marine Sciences / Vol. 43, No. 12 /2019 131



R gk @
EVIEWS

A Y S
2 EEREAMRNEEEZNENER
21 BEZRHFZASRESR

B 35 200 L o B R BGRAR VD B I B S G
HiE] B R S5 G E AR AR, AEEERNA M
R AT TR fFAT o A 7 8 R A a2
THRNEEEERR (IPP)JT IR, fEdEA LA L
SEAETETR G G 1 T AR e A LSRR AR L AR £R
iR GGPPMYY, H /N AT R SN (PYS)
MERT GGPP M /NAFEMAE, NAFMAR
A B PDS) L N A FE ML E AN 5% MEK, 5-
S NRE -8 N EBLAB(ZDS)IER T A BUEE
L E™, Z RIS N R S (CRTISO)E
THERFEMAR . TR FREEWA
YR, — 3Ol B-F AL EALE(LCYB)E
B B-HHE N, H—ar AN ol E MR B-IHE b
FIES p-#A% bR BRLE(BCH)F TR EH T &
WEAKET . ZJ5 B EKE B (ZEPL, ZEP2 I
ZEP3), LWL TR E R Zx £ K HE v,
PRkt Vx A UA B R Fx i, HREEMN
Rl RERY RIS (VX 1Eh Fx WIRTA G R, H
Vx Az ik 8 Ddx dE AL R Fx (& 2 i
W), QMBI EE Nx i B A 2 Bk 4
oA Nx, AR B B Fx F Nx 9 4k 45 ke =X 4 e
7 S (1] 2 (g i) o 1 _ RBP4
HOV AT UE LA OG0 5 I (.38 A U 1) A7 AE (RE 3 TP il
KEMAAE BCH), FrlIBR T LiRMFMB RSN, A
B R LB BAEAE D SRR AT RE . I,
X T MR e e R AR, B Rk ( Z Y A
KFFIAAAE, LA SORH SR S Rz ) R Sk

22 vHEZSHXEBELR

H T2 8 B R A A R AR AR R T B R A
@R A, DI B0 AR OG0 3R B g ] i
Fro0h o QRAR S R A N S 1D, W E eH 2
EARALTE . O ORI R AZ ISR R OL A
M, i L33 AN 7] e A i 2 A JEE e AN (] 1) ' It e ]
JEE R ORI, X TRMMER, A HWZ
@I TR (TLCYXS HE A5 00 28 70 B, o 0 M) i
RORBAH 35 73 FT (HPLC)XS H A7 5 B 20 M7, 5 e o
SR A 4307 DU SR e 50O ),

BT R R AR 2 P (0 B R R TR R

TERE, TERESE PR Z Mg B-51 % b E R {LE BCH
AR, B AESERESGIERT ERERNE
BN T, 2 A5 A7 AR [R) Til 7 ZE R AT AT 0T o
8. TEWEANE H BCH ML 4 0 ortR, TELRMEE
B ER Y W 28 ereZ!™), BRI 2T
Cyanidioschyzon merolae ()W AAFE R 21 5 A7 4 %
CrtR #9 BCH Wy . Hk, 7E PR G M, B
R G UG B R AR R, (HAE IR T L M
it S5 i 2 AR DA S A R B R A U Y B, 1%
HEHAEARERA ISR EEZEN, i RME
NEBEREG RIS, MTHEASERENS
B B, TR EE A A 0 42 T T O 4
HRMA A EEE L RN T 5 bk i i
(RO = Ff i 4 Y R E A T B A, FRATT AT A
S 9806 | PCR A, DL = /146 15 #%m
18STRNA J3 1] Ay # [X 3851401 MR 405 BT 7 A6 00 F1 225 K1
H, BEiTiE A B RT-qPCR 514 Fl TaqMan #5841, @il
19 PCR Bk Jfaff e HoRe S P, 1 1 1 FH S A 2
FE it PCR J5 I8 Sy — F e 8 i ik DR D e I v o

X = 1 H AT S AN I 1) AR A A
T AT, 2 3 B s o 9 2R BB Y O el 3 T
SN EEF B, Wl A A k4l
Br, 2RI B L8 A bl A 120 % TR e
FEYI TR, N E AR AR = . X A
R IR B IR IS R SRS S T, 25
TNAFBMLELBEPYS). 8-51 % N & & H A
K(ZDS) . B-F L = AL (LCYB). FI/\NE LT
R A (PDS)K — F 8T8 B it v AR5
GEIRLFW, WINA AR S IE AR EA R
(A A, HFHE A T A Sl R YA
HH O3 R TR R SR A o o-l B | 2K B S 3
(ZDS)FK ik 5 =Bt A B R R —
FEXFR, H 100 pmol/L HHEFEHIR (methyl jasmonate,
Me JAYMEETS, = MiETe 86 A B R 6 &
S ORTRIMR BE A4 P T (MeJA . L BK AR . 16
A 0975 TR RN Tl i ) (b B 1) — F AR R B8 LCYB
PRI S R Tk KO- Jei, HLA R R & b 4 S 5
SRt R ING A0, IR IEARSE, Ui B-F AL KAk
e B R A B R R B E AR, S TRy
SR 127 B PR A S DT 8 81488 g o 32 1 i v L B
X REEC T A B R ROk IE, NEF AR A
i (PYS). 8-B1% b RMABEEK (ZDS). B-F ALl &R
PMEAEH(LCYB). AN E ML HE A (PDS) . #rik

132 TETERLF /2019 4F /5 43 45/ 45 12 3]



R gk @
EVIEWS

RAMAENXS), F M ERZEEREH, HEMTY, IaBEERREEA T+ BENE X

GGPP
PYS
NSNS TN TN TN phytofluene
PDS
)\NWWDQ §-Carotene
ZDS
Z AN NN neurosporene
CRTISO
N SN N Lycopene

/ \ LCYB
a-Carotene
s ~N ¢ -
iI\)\/\)\/\/Y\/Y\jQ WMK\/Y\I \j B-Carotene
BCH BCH

_OH

Lutein

HO”

~OH Zeaxanthin

OH
Antheraxanthin

Violaxanthin
Neoxanthin
OH
¥ e
HO OCOCH, S Diadinoxanthin
VDE DDE
OH

Diatoxanthin
S N ~ ~ A
IS NN/
X

B2 AR B E e
Fig. 2 The synthetic pathway of fucoxanthin
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Abstract: The chemical structure of fucoxanthin, which includes an allene bond, an epoxy group, and a conjugated
carbonyl group and a hydroxyl group, is a rare class of carotenoids. Fucoxanthin forms an FCP complex with cer-
tain proteins of chlorophyll a/c and is present in the photosynthetic system of many marine algae cells, playing an
important role in light capture and light transmission. In addition, the physiological activity of fucoxanthin in
anti-obesity, anti-inflammatory, anti-cancer and anti-oxidation has been confirmed. Diatom cells are an ideal source
of fucoxanthin, and Phaeodactylum tricornutum is a model algae of diatoms. In this paper, the research progress of
fucoxanthin from Phaeodactylum tricornutum is reviewed, including the physiological characteristics and functions
of fucoxanthin, biosynthetic pathways and key enzymes in synthesis, and environmental conditions affecting its

biosynthesis, etc. Prospects for its future research.
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