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HE BI-MMREEBEAEEEERTEETEEERTNEEMN, N EHER T HAEES
EREFLGE, UAALRATHIAMERE SR EZWE W, FEETBERK, CI8 HEAEREM
J&, % Jil ZORBAX SB-C18 it 4%, W ah A0k A A5 W EME LM, WE 0.7 mU/min, FFEE 10 ul,
AR 35°C . A E K 450 nm FHAT R E AT, EIZAHT, #HEEERAE 0.11~50 mg/L S EAH
B A B 4 1 % A (Y=38.46X+0.8899, R*=0.9999), # Il Ik 4 0.03 mg/L, B E ¥ 92.66%~109.06%,
Al AT AR 22 (RSD) N 3.46~4.61%. KA Z 7%, # R EBRRBEN T L, ZRTHAD, BlRER,
YN EER AR ST AR ERATEREE RA R RN G ML REN s R E £ 4 E
(T )27 % 559.2 F1 6804 mg/kg, M THIBEF R T ZREZNEENR KT HESEE, LT
A RERNEEFTEZRMABRENERAETR<ASTR T~ RiIE T, Bk, ALY B &85
BanEEe, EXRAFNSESATHERENEN, ATRIESEEZNEE,

XA mBRMEEEE; B, TRE; FEEE; THIX

FESEE TS2547 XEERIREE A XEHS  2095-9869(2018)02-0171-06

M HE F (Fucoxanthin) JRFR A W . B K, R R B R AR IE FE(Maeda et al, 2005;
2= R 3-(C A HE)-6',7- i %-5,6-FF4-5,5',6,  Miyashita et al, 2011), JATHHCU (Maeda et al,
6',7,8-75%-3,5' - A SE-8- AP B-TAE MK, AT 2007). PR (K SCIESE, 2015; Wang et al, 2012) ., 1)
9 CioHsgOq, 23T H 0 658.91, Z5t=NE 1 Fis. il L4558 A= . A 28 E (Shiratori et al, 2005)1/E A ,
AT BRI SIOMOC M S I e g o e % 2 R O R A LAY
AW —FEZIAY MR, RHERRELEERHEA CH,

O, BRGSO O R0 @ 8, 9 L e o
2006), A E RN S EIAR AR P Hy — & ONGNF
> S 1L OHHJCH3 CH; 0

MR BT 10%LL E o HFEEE, R ECA B H,C OH
ER A 6.8x10° t, WRE T FE (" NESE, P 1 2 Al g
2001; 7EHBERESE 2010), Fig.1 The chemical structure of fucoxanthin
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N AT o 22 TH AR BRI, [ Py R 5 i s R e =
Al AR DI RE A F AR AN TR AE S L
B H A IR BT, SRR A B FOR IR
bR AR 56 7= B T 22 R B P A I T AT
TR AT o ST PR | VR 1 A B R A T
Jiide, XEFARUEAT L fd R & R | SEELTHE A U
HeIrH TE B GE T EE,
FWERBN GEAE MR, &4 5,6-H%
AL 9 AN IEHIRNURE , i A B EE RN R I (K SCUR A, 2015;
Wang et al, 2014) . X S EFAE P45 4 7716 S 8UA e 8
EWARE, 7EmGs SR AT 5w A LR 54
b, DI & 2B R (5K SCUR S, 2015, Zhao et al, 2014),
T o] 2o RV PR A I T B AL T A PR i R
B SCHERRTAT , ASTRI T il i R X S e 8 R R R[] .
Bt 2 i T A e R e e B e AR T O =, X T
KIRFEHARBUE R AR R R TRAAGHESE . KW
W, RS ST THET C18 K[ AR AR BT AL 3
RP-HPLC-DAD i I 1% ¥ 388 v 2 3 5 3R o o o 7 7
2%, IR NZ I 2% et FOR Ry S A B A AR
PR JE AR R SR T TGN, DAY A VA R S
TR T AR R LR HE R ABOR S

1 MRIERE
1.1 SRy

B i W HF (Saccharina japonica) & & B ¥
(Sargassum sp.)H L1 A< 3 LI AR AR AL, SREE T 2016 4F
6 H, BELHFRFTIMT-20CKFA ;A5
B RbRETIE T Sigma A1 C18 [ A A B I T K
H AR R B A R A R o gl T
Burdick & Jackson 22wl 5 4347 4l H B0 T [ 25 4E A1k
R A BR AR SEE K A Hil LK
12 UBEH

1260 Infinity [T 593 AH (3 5 48 (A% 8 FE 514G T
24 (£ [ Agilent 23 ) ; ZORBAX SB-C18 i+ (4.6x
150 mm, 5 pm)(3EE Agilent A Fl); UV1102 1T 485k —
AL UL A3 S B (i R SER AR A RA A
BAS224S-CW HUHL - KP- (L 28 2 R R 2 AU g A
FRAT]); SB-4200DTD HHE A5 I i VEAL (T BB 2 4E
YR B A PR 7)) ; RE-52AA BUjiE; 78 Kk 4% . SHZ-
IR IR K B2 e (R o A AR AR ) s ZMQS50001
A Milli-Q #4l7K R 4t (3£ Millipore A 1))

13 XBWHE
B T4 7 RAB B AR 0 0 ) &

1.3.1 FREL 1.00 kg

BHEEREERE S, W, IRAYWSESR 4 &0y 1)
VEN B AR SRS 55 3 43R A SR T L LT
(45£3°C) . EASBHTHE 3 Moy AT AL, 5 T8
FEE G AW EEHL AR R, A A 2 B T8
WLOMET R EE . R TR B

1.32 HuTa FRUL 2.00 g A i Tt HLIE
=AM, A 10 ml U, TR 30 min, FRE
JEREHL 5 ml #2HU, AN 3 ml S . 2 ml /K EHEEUK
F (P SR BT R 4 0 1), 153 10 ml A5, C18
EAIAE RS 10 ml B . 10 ml KTSALAL B, # b
I 10 ml B 5 RS 28 A6 BURE R4 70 B, 171 J5 2R 10 ml
80% H BV VRV, IR PEMR, &5 RH 20 ml 90%
VA T R A TR AR VR I 2 25 ml A (B 25 L
FEZS, AT, 1F 0.45 um AL IR IS A0 1% 0 F .
1.3.3 &k p 4 . ZORBAX SB-C18 ffj%
#:(4.6x150 mm, 5 pm); FahHH A h7K; WA B N
FEE; BREEVEMLARRE L 15 Wi#E N 0.7 ml/min, HE
FEfE R 10 pl, K 35°C, K%K 450 nm; 4h
BREE & o

®1 REBEGERRER

Tab.1 The gradient elution program of HPLC
FiF 1] Bt A shi B
Time (min)  Mobile phase A (%) Mobile phase B (%)
0 80 20
3.0 70 30
4.0 50 50
6.0 5 95
10.0 5 95
12.0 70 30
15.0 80 20

1.4 #HIFEAIE

SCEAEHLR ] Excel 2013 PEATARER, LISEH{E+
PRUEZ (Mean=SD)FE /R o

HEREHH

2.1 HEMETAEFERERE

AR C18 A AHAE Bk v 4748 5 S H T
il fi A R R ik, AL T RR SR BUSCR,
AR T HABR S 6 A I B L
R SR PEM bR, R ) A B L] L Bk
WA R(E )b AT T e, S5 EoR, Yelim b
VR 2 A 60%~80%I, ASBESZ BN I i 7E C18 # I
FIE RSV, Y P RN 90%H, A
T K AV [Pk F) 99.3%, R, WS BRI



%2

XU /NG A5 SO e SRR i R 48 b o B B K 173

PEHT 90% B . Hh 11 2 W, BB Ue BB B RY
WK, AR NCRZ R R, YRR IL
20 ml i, AR EICRIEE] 99.3%, 4RSIk
iR, AR R R A IR BT, SR
FH 20 ml DA_F (AR FR Y 0 PT LA 5 3 o 2 ) A (o]
W, PR , S5 240 5 2R 20 ml 90% FH B3 IR #E 4T C18
A I FH A e G

100
80|
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E=p e Yl e
Recovery of fucoxanthin/%
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Fig. 2 C18-SPE elution curve of fucoxanthin

22 HWMKIKEIRRE

X B B R FRAE A AE 200~600 nm % K T BBl P 32
raP R, WBOLEmE 3 s, g5 ER, A
PEHZEAE 450 nm P KA BT SR, R,
TR PN 450 nm,

2o o b b by b 1y s s 0 1
250 300 350 400 450 500 550
K Wavelength/nm
K3 AR RS- A K RO
Fig. 3 The UV-Vis wavelength scanning absorption

spectra of fucoxanthin standard

2.3 FHEWRNRELMESEENBE

ARG L (SN R 3 A9 31 e H BR
0.03 mg/L.

A3 S UL i R Y BT TR B () R Ak A . UK
N7 P14 W TET R () oA Al s 22 ol 2 v B R A A il 2k
SRR T 772 . Y=38.46X+0.8899, R*=0.9999,
e MEIX B 0.11~50 mg/L., 7ESZ56 i & e B YL LA,
e T AR R VR B A AR PE SR &R 0T DLl i AR
RS IR E i

2.4 hnERE Y LIS

SRS MERR I T bR R, 2
W 2, 7E 100~600 mg/kg IR FEVEE P, A i
FHIFR PSR A 92.66%~109.06%, FHX AR 1 i 22
(RSD)H 3.46%~4.61% o A (3% 7 15 (14 T [DISCROR R
U, ERREE T T AR L A B R S I .

R2 MKERIBER

Tab.2 The spike recoveries of fucoxanthin

FES AR ndnE RRIME % %
Sample  Added Detection Ri&viy i?ciﬁr }% ROSD
content  amount value %) Mean (%) (%)
(mg/kg) (mgkg) (mgkg)
100 101.47 101.47 96.69 4.61
95.94 95.94
92.66 92.66
200 204.05 102.03 105.02  3.46
163.3 218.11 109.06
207.95 103.98
600 616.73 102.79 103.02  3.57
596.78 99.46
640.82 106.80

25 #HERTHEZERPEEEZAIENNE

Xof BT ik R AN [v) i) Dy =X Ak B 1 Ve T N D R R
m AR R SR TIE, S5 4. % 3,
28 C18 FEEFAAE B L5 , AEmf i i (i 2540 T
AR AR UE S I R] 4 10.223 min, AT ATE R
AR AR S ATC T, 24 uidd /b, nl S
(K 4), B3 uH, B A R R S (T
)k 559.2 mg/kg, HRET . BRI A
B R SR (T )58 204.5.205.9 Fl 322.4 mg/kg;
B L R TP A R A (T )N 680.4 mg/kg, H
SRIET . T AR T SRR ARERSH(T )
BH 2204, 225.9 Fil 458.8 mg/kg, A[EIT 77 4 i
A B R U WAL TR e e, K, &8s
RO TEACS , WBCA S R IR RS, HR
T 5T A S B 5 R SRR B A A ]

3 itig

HAT, P\ RS T AERRN SRR A
3l , A CES AT e B TR FH 4 6o B i kA
(EFH15E, 20115 B, 2016, %, 2013), R
PSR T2 B B 2 i AT AR AR e B
F-A5(2012) R I £ Bl — 2 0BORR €0 33 125 A g
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Fig.4 The RP-HPLC spectrum of fucoxanthin standard (A),
fresh kelp (B) and fresh sargassum (C)

K 4

HUAE R RIS, AL MRS 0.3125~10 mg/L,
KPR 7 0.01 mg/L, 7T BERE(2010)% FH A it -

RO Sk e s A R R &, k&
PRl 7.2~144 mg/L, KRR} 0.72 mg/L, A5
677 vk 2R FH P A AR —C 18 R [T M 4% B — s R A
TEEAIAE A R RN AR, R AR
0.11~50 mg/L, # MR K 0.03 mg/L. XFHATHI, AK:
D75 3 B BRI, Ry, 3 T S AR
SR it PPV i B F Y R AT o AR
T REG R TTAL 3 Ty 3, SR A C 18 A [ AH 25 Ik 58 B
TP e A Rt 7/ R X N R R A S ET AN A 1)
BB AL T SRR, AR bR T A 2 ok
IR EZRM A, 24 C18 AEREAHAE B
Ji SRR 5 K AR A 3 R 2R 4 O gt R T S
TR S AL T8, bR T R
W NG B A A BRI SER , fRifk T G sh
AL AR, ok T A6 I 3k it v A B 35 0 (T [ s
AR SIS A C18 A [ AHZE IO B 45 PRt A 5 1 g
F B R DRSS B A R T 2%

SR FH A ST 1) SR v 80T 0 T N s 75 3] ff
M SRR ARERSTE(T )R 559.2 me/ke
1 680.4 mg/kg, Sl N AYRFFE 45 F AR —FH AL
&, 20115 BAMEE, 2016; BFAE, 2012), &R+
Pror AL IS, 2 BhkE B h A B R I R [ R
MR SR 25 VR VR TR VR S e e i) T4 =X
AT LU B JEORL R 2 55%~65%R H IR R iRH A
SR 12 BOBE YRR SR e i ) 4 O =X, (BB AR BRI
B2 35% A3 2, X 5 A B R A EOLE0E R
T S A e SR Ak, DT & Az B A OC (5K SC
JR4E, 2015; Zhao et al, 2014), K, 75T A& 5 e 0 e
WRGURRT, BOR AT S R TS o), DI
A RN,

K3 WHRTHEEERATEREAZTIENEER

Tab.3 The fucoxanthin contents of the fresh and dried brown seaweed samples

Sample Drvine method Fucoxanthin content Moisture content (%) Fucoxanthin content Fucoxanthin
p ymng (mg/kg) 0 (DM, mg/kg) retained ratio (%)

gy Bt Fresh 163.3 +3.85 70.8 £2.31 559.2
Kelp I+ Natural drying 182.2+1.90 10.9 +0.57 204.5 36.6
M 45°C drying 190.1 + 4.26 7.67 +£0.22 205.9 36.8
%t Freeze drying 302.0 + 6.08 6.32 = 0.38 322.4 57.6

O RE# Brfif Fresh 128.6 =2.73 81.1 +1.33 680.4
Sargassum g Natural drying 192.6 +3.11 12.6 + 0.96 220.4 324
HEF 45°C drying 208.8 +5.20 7.56 +0.31 225.9 33.2
%t Freeze drying 428.5 + 7.69 6.61 =0.24 458.8 67.4
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Determination of Fucoxanthin in Brown Seaweed Samples by Rever sed
Phase-High Performance Liquid Chromatography

LIU Xiaofang', JIANG Yongyi’, HOU Qinshuai'®, MIAO Junkui', LENG Kailiang'®

(1. Yellow Sea Fisheries Research Ingtitute, Chinese Academy of Fishery Sciences, Qingdao  266071;
2. Shandong Cigna Detection Technology Co., Ltd, Qingdao 266101;
3. College of Pharmacy, Qingdao University, Qingdao 266021)

Abstract To investigate the influences of different drying methods on the levels of fucoxanthin, a
new RP-HPLC method was established to determine the fucoxanthin content in the fresh or dried kelp and
sargassum samples. The samples were extracted by methanol and then treated by C18 column solid-phase
extraction to remove the other liposoluble components. The separation column was ZORBAX
SB-C18(4.6x150 mm, 5 pum), which was held at 35°C. The mobile phase was composed of the gradient
changes of methanol and ultrapure water at a flow rate of 0.7 ml/min. The sample loading volume was
10 pl. UV detection was performed at 450 nm. The method showed a good linear relationship between
peak area and concentration over the range from 0.11 to 50 mg/L (R=0.9999). The recoveries of
fucoxanthin in three replicates ranged from 92.66% to 109.06%. The limit of detection was 0.03 mg/L.
The RSD of precision was 3.46% to 4.61%. This method is simple, high sensitive and accurate. The levels
of fucoxanthin in the fresh kelp and sargassum samples were 559.2 mg/kg (dry weight) and 680.4 mg/kg
(dry weight), respectively. The fucoxanthin levels of the dried brown seaweed samples were significantly
lower than those of fresh samples. All drying methods destroyed fucoxanthin in the seaweed samples,
while freeze drying method was found superior to the low-temperature drying (45°C) method and natural
drying method. Therefore, the fresh and freeze-drying seaweeds should be ensured to achieve high yield
during the large-scale preparation of fucoxanthin. This research would provide the theoretical guidance
and technical support for the development and utilization of seaweed fucoxanthin resource in the future.
Key words Reversed phase-high performance liquid chromatography; Kelp; Sargassum; Fucoxanthin;
Drying methods
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