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Separation and purification of fucoidan from Sargassum and

its effect on cholesterol in HepGZ Cells
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BAHE, BR AN . L% M, HDFL ¢ 3443 & 5
ThEEESEHN G T HFl 2@k 4 2K T HFL, &
fE ¥ M s+ HDF21 &) 4 % & 4 % w1 & K. HF1. HDF1,
HDF21 . HDF22 4 #4854k A F HepG2 %m ft s ¥ it A&
A e B B A F 5t LA &KL (500 ;Ag/mL> Hﬁﬁi%ﬁﬁ;
BUER Twb 2hemiNeEBASEHRBEE
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Abstract: DEAE C-52 cellulose anion exchange chromatography was
used to fractionate and purily the fucoidan from Sargassum henslow-
ianum. The highest yielding fraction was named HF1. And [ree
radical oxidative degradation was used to obtain HDF1 and HDF2.
The higher HDF2 was separated and purified using Superdex 75 gel
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column chromatography to obtain HDF21 and HDF22 components.
HepG2 cells were cultivated in vitro and it were affected with
different concentrations of each component to determine the intracel-
lular cholesterol content. The results showed that after degradation,
the polysaccharide content, sulfate content and fucose content of
HDF1 were higher than HF1, but the uronic acid content was lower
than HF1. The degradation had the greatest influence on the
chemical composition of HDF21. The four components of HFI,
HDF1, HDF21 and HDF22 could reduce the intracellular cholesterol
content after HepG2 cells were treated, and the best effect was at
high concentration (500 pg/mL). After 72 hours of treatment in high
concentration group, the intracellular cholesterol content was de-
creased most significantly (P<C0.01), and HDF21 had the best cho-
lesterol-lowering effect.

Keywords: Sargassum; fucoidan; separation; purification; degrada-

tion; HepG2 cells; cholesterol
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32 Y BRI th R R 0k P [ R s (RCT) 5 e v A
SR E R Z M, AT BE T B e A0 A s b 40
Ji6L PN F JIEL T B W M A o L AR 0F RCT, 5 IR AR 3L s it %
AR SR I ST I I RE D BUBE R BF Y T D B R A R R
T R ARG T DG i A B [ T O B T 1 5 ), F SR R B
HEIOPE BB 0% W2 N 0 i 3 U0 Bk AR AR R mE OB L R B g
(LCAT) i g B (HL) | I 25 B Jis B (LPL) AT BiE LCAT,
LPL I 1 L 380 g 25 (4% 36 ) SC S it o 328 JIEL ) s (T OO A
R %% BE NG 25 1 CLDL) f 43 fff AXC 35, 23 Ao 4 6 AH [ e 5 il
HMG-CoA i J5 il 95 A% JIFL [ W 10 65 L

K FH LK $E 05 AR IRCA B BB 1 2 T R K AN 5 bk
A W ORI T B AR A A AT BT LK Al 1 R R
i 6 18 S T 20 AT AR O 5 P O O MR R A7 B S . SR
SR FH R 198 MR 1 4R AT TR 4r F 2 005 3 B4l 4 . - AT/
AR IR B0 . F R R A% o A T e TR L R N AR HE DL
il R B A5 2 A5 K L B A 45 A ) b 0 4l Ak DABR 2 R AN
RO R F T i — 2 1 3 M 5 T LA BF 5 0 OR TS e
AN CEER R BRSO R T TS AR
PRI PR AR 2R 4 1 RR S AR R AT O S B A T R
R, ABFTE IR AR S0 B 75 4l A J7 R A R W) 41 4y
Y HepG2 41 i JIH [ 85 & 5 1 52 mi LA YT 5 /08 BRI Y 3 98 T2
AR B B H SR Y R AR AR AR T4 A A R
FE R E K Z T LA BRI SR /Iy BRU A 9 138 758 B o6 420
Vs TR B R AT R R I e v M TR T AR S Al i IR Tk
HE— 2B WAIE . BT AR SR AN [R) 43 F 1t 00 25 B 5800, LA 0 3K
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R M NG 15 1 . A B9 & TE S R T iR I T I 0 E A — E Y
TRV Sl [ B Sy o R v T R R A R SR AR M vE MR OT R
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HepG2 A A JH-9 40 10 - b 40 B 6 A= 1 5 AR A BR 2 W) 5
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4 H 3 BEAR 1L : Varioskan Flash B, 3¢ [E i1 4 7]
1.2 WREAHE
1.2.1 HZMmml K mE S REM R 1
30 CHRBUH) BE L I8, A 60 °C L350 W # 7 50 min, SR )5 1
80 CHYMEHME K FIER 3.5 h, FF L ULIE. 45 Clefk 7 &
A, MCEERRF BN 309 i BR UL TE s Ak £ i 2 B = {4
RSB 80 %6 BT V& F T R TG K £ BE A8 BR R 45 2 1K
W TvE H A BRI % H Z VIR ¢ Sevag 71 =5 1 LUAR
O e m A Sevag 55 G5 @ IETEE =4 @ 1A
AT . B ARG TR L.
1.2.2 DEAE C52 4 Z & 75420 ¥ DEAE C-52
LT 4 I ZE MK VE T A 2.6 cm X 60 cm [ B 5 )2 AT
FE BB AT 5 cm b 455 1k 25 48, DLZE AR K7 f A 7
FREC 200 mg L Z MEVE T 20 mL Z8 18 /K MK IR JH 28 18 /K i
1.3,2.3,3.0 mol/L NaCl #:474r %Yt . %A 1 mL/min,
3 IAE (5 mL/ %), LB ER— R TR I 7E 490 nm A0 SRR
53 SR U T8 Ve 2 T 2L G T e K ' N I R
YRR A B Ve I i 22 . & JF A0 ) W 2 2 43 B B 48 h BR ik,
45 °C JEREFE KW B3 W R TR 44 ) HF0, HF1, HEF2
1 HF3, HA5 235100 13.98%.67.80%,17.04 % ,0.24 %,
1.2.3 b EALE PR MR R R A ALK BRI TR s 5 d
= B9 HFL 4143 300 mg. il A 20 mL 28K % . F 30 ‘CHY
fEIR AR 0.103 6 g HUIR I AR - A FE A 2 %6 1 3 4
& 1 mL, 75 FRHC 300 mg 1y HFL, A 20 mL Z8 1 K&
fi#, T 30 ‘CHIEIRAK FANA 0.259 0 g Hi Ik I AR . 1 36 Pk A
A 5% iyt LA 1 mL, i 58 J5 R B Rt RO 2 h
J5 3 600 r/min B0 10 min, FH-ULIE. BN 72 h J5 4 45 Clig
EEFE R WA, KA W VR T 19 3] HDF1 fl HDF2,
1.2.4 Superdex 75 i B BEEEJZ M #% Superdex 75 #j &
W VEE 2B A K WG R T 25 1.6 em X 80 em [ 3 ¥ 2 A
BB AT 5 em AbBH4E (R34, LLE 3 0.22 pm f AL
JEME Y 0.5 mol/L NaCl P ., #4545 24 & 19 HDF2 A
T R KA AR, LLE A Y 0.5 mol/L NaCl 2 ¥ i ik » ¥k
J A 6 s/ AR ISR 3 mL, B R W B IR 3 T RE ok
L W 2 e 1 A A L W (] — D4 1Y 2 B A1 43 & b i@ T .45 °C
e 7 & W A VAV VR TR T 49 3 HDF21 ft HDF22,

B F HFO Jy o P 2 05 21 43 JC #148 AE W 0% 4 HF2,
HE3 [y R A E , HDF2 438 F T Superdex 75 7 5 b %t
B2 M. Br LAAS BF 50 B %% i #% HE1, HDF1, HDF21 Fi
HDF22 4 Fh 28 73 ik — 2B W5
1.2.5  Ab2E 8043 43 B

(1) ZHEE R 2R — Rk .

(2) BRFRE& ml5E « E AL — W bl ok

(3) BRI - F R MR MR R LT .

() 0] 2 A A 2 0 W0 5 - I I O R R L
1.2.6  HepG2 4 g 35 5% il 7 e &

(1) 5643 W :89% DMEM+10% FBS+1% PS,
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(2) WIRAEW:50% DMEM+40% FBS+10% DM-
SO,

(3) 5 mg/mL MTT.F#H 25 mg MTT % F 5 mL PBS
a5 Bl — B 1A B TR R R
fift, —20 CARAE Al FI A 58 42 3% 35 B M6 BE R 0.5 mg/mlL.

(4) 2 mg/mL Z8EEH . 4 BIFREC 10 mg HF1,HDF1,
HDF21 1 HDF22 % F 5 mL DMEM 1, ¥} 2 mg/mL.,
BT 4 CTFAEEH R K AT DMEM 6 B B 2210 W B
i3 0.22 pm £FEIE L.

1.2.7  HepG2 HMI 19 & 9 3537 AR KA

(1) NS 5 B 20 0 R A7 4, A IR 3 g 37 Tk
w00 () AS T 428 5% 8 200 B R AE R R AL o I TR o ) o8 A R R
#1000 r/min B0 5 min, F 35 F W I0AGE B A 5E 21
FIEFRBARFES, T 37 C.5% CO MR FHA PR, K
H B4 15 57 B Ak SR 15 5% OF WA A IR S

(2) 4 N5 Q5 75« N3 3R 4 b B HS 40 M 555 30 I
Mo A % 75 L% 1A 9 BT L 6 480 BT R SR B 4 A
BEAE 70 % ~80 Y0 i B AT 3k 47 40 Ma A% A%, 72 8 v L AE & o #2
fE . FERIE IR IH B IR A 0.01 mol/L PBS 22w
1 mL, YESAIM 2 U, W% s PBS 22 . FEAA 0.25 % (Y Ji
HEE 2 mL, FREFAE PR 3 min, WEEAIIIE A, BLE 41
JiE I3 I 445 73 15 200 ) 78 R BV AT I 2 mL 5% 4 B 5 R 4
1Ak 4 R R RS ) 15 mL B0 & P, 1 500 r/min
B0 5 min, 35 R IR H— 8 1 BB S8 e RE SR IR AT
Y5 810 pL FIHEOR BB HE TR R BEAT AR R o
IR B E B R

(3) HNMBVRAF - 6 B b F %o 8502 1 00 0 40 i 8 36 7 1Y
R IR, I B AR AT AL KR AR S L B B B
15 mL B0 45,1 500 r/min B0 5 min, F K LI 4
BTN A0 MR AF I AT 48 S 4 50 . B AL 1 mL 43 % 5|
HIFE L b i B A BRI 43 0 F 4 C ¥ 9% 30 min,
—20 °C ¥ 1 h, &7 —80 CIHAr,

1.2.8 MTT ikiilfE HepG2 A= i 28 76 1'% 9 fl B
0 B 40 M I A BEAE 80 26 72 A7 Bk s AT B 9 Ak Ab B 4% S
SE 4 G SR FNG AN i vk B PR #E S 5 < 10" A4 /mL R 7E 96 FL
M b8 FR 4 N B 9% 45 K (R — B ) BCRS R AY 8 L 41 I kAT
MTT 4L 3, 158 2] OD {8, LR ] N4 2845 . OD {8 20 4 4
EE N R
1.2.9  AS[A) e B 4 43 K %t HepG2 4 i fH [ B 25 i 14 5%
B L2 HRE S HF1,HDF1.HDF21, HDF22 43 513 2 A4~ B
R BEZH (125 pg/mL) Fl s ik FE4H (500 pg/ml), IF K
MEAN.

(1) 4 SRR+ 47 Ak~ S 450 24 K 9T 0% 40 B 39 1k ) A 40
B HRBE 1 X10° A/ mL, Bl #E 6 fLAR A FL 2 mL 3
W4T FHEFRM P .

(2) TC & R 5E - 75 40L& BE 35 60 % ~70 %0 i, 3¢
ZIFM B IR M PBS ¥k 2 5 il A DMEM Fi B 1) 2 54
Ay 2 mL, A B3 24,48,72 h 5 FE W, ) PBS % 2
YAy 2 WA 1 mL PBS %  FI R 6 FLAR 19 40 B

SEeHREFE 1.5 mL B.O0% P, T 1000 r/min B0 5 min
JG 7 FE W AR E B A S 100 p L Y 20 2L A T e
WEY 30 s JE#E 5 min, R Z 3 LM 25 min; T
1 500 r/min B.0> 5 min, B 15K .

(3) Bl AW :R1 5 R2 RFRIL S 4 0 1,084, r )
.

(4) BRUE SR BE K 5 mmol/L JH & BEFR AE 5 H B K 2
FEE % B84 1 250.0,625.0,312.5,156.0,78.0,39.0 pmol/L, H
10 pL F 96 FLAR v, JF 5 57 25 % B4, 3 A~ 475 4 5l K
10 pL REUAE SR 96 fLAR . 3 20 P47, L IA 190 pL
TAEW . 78 #2450, 37 °C ) Wi 20 min J5 F 550 nm 4] OD
fEL. P A o A R TG A5 R v I
1.3 SGitEaHm

56 B R A SPSS 19.0 G831 34 40 7 BB DL« £
FoR AR B F R 2400, 24 R LM KRk,
P<C0.05 UEHIA W& M2 5, ]+« £78;P<<0.01 SLHIM 3%
P2 o+« IR,
2 HR
2] TROERERERLFAK

2 1 AT LUE B, Gt 4 55 2l 10 B % g, HDEL /9 2 0
Fri IR A N A R T HE L R R R i
fEF HF1, BMER HDF1 M Z 8 R I m 17 14.14%,
HDF21,HDF22 [ 255 & /o MR T 6.77 % Fl 8.80 % . ik
WL £ B3 IR AIR T 1.20 20 0 5.88%0 . HDF22 (1) 4 S b &5
WML T 5.02% ., HDF21 () i B & = B T 6.98%, fH
HDF21 WA s a m gl I $2 | 1 9.47% . Bk,
MBE SR E L B X HDF21 A9k 2 41 B0 i oK

Rl TROEEAEREFIRAASHUFAN

Tablel Chemical composition of different components of al-

gae polysaccharide sulfate from Sargassum %
25y ZHEE MRESE MRS E AW
HF1 35.13 16.35 12.53 15.34
HDF1 49.27 17.52 10.85 17.52
HDF21 28.36 15.15 5.55 24.81
HDF22 26.33 10.47 12.84 10.32

2.2 HepG2 M E KRR
H T2 20 A i A L 2R A R i B 1 T LUR
HMMITE 48~72 h AbAE Kam s b T X B4R KL T B R 0T 4
B35S IE 1 OD fH A48 b A K 3 52 By 4t it 76 e 9 430 35
A BALTFIERN B R  E — B M Z S B T E SRR
JE A G AR S W TR SR T AR A
W2 R 5eE .
23 DEREEEBABASNAMNERRESERNZMNE
B & 2 AT ARG SR 24 h 5. 5 AL A LG AR 4 4y
AN [ vk B 1) 2 8 SR 2 8 S [ R 8 b I AU 0 i JIEL e
i, Horp HF1 FI HDF1 7E¥ B2y 125 pg/ml B RER W 25 [
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I (P<C0.01) HepG2 i il iy JIF [8 B & ik . 1 24 HFL i 9 J&
4bF 500 pg/mL. HDF21 {3k B AL F 125 pg/mL i, 158 &
R AIE (P<C0.05) 41 L Py JIEL o o 35 4

S 48 b 5. 52 (T4 AT . R HFL W %
500 pg/ml. Bt 74l B 4 35 B A (P<<0.01) 41 A P R [ B 5 ok
(BEAR T 57.57%); HF1, HDF1 7E ¥ B 4k F 125 pg/mlL,
HDF 229 B &b F 500 pg/mlL i A B 5 W% (P<<0.05) 41 }fs
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Figure 1
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Figure 2 Effects of different components and concentrations
of fucoidan sulfate on intracellular cholesterol

levels
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PALRH A . LA 4 AR R R KO BRI T A 4L H R R
HREES,

WA R 2 h . SEAAM, SRS 4
A3 A AU R A A WD S AR N B P I B Mk AT
125 pg/mL B BR T HDF21 AR F % 40 f 0 5 e 5 & % B
WARfE AL HFL HDF1 ,HDF22 4h #1140 i IR (5 B 2395
PR AR (P<<0.05) 5 1fif HF1,HDF1,HDF21 1 HDF22 4
Tl 4L 43 0 185 3 B 2 (500 g/ mL) 3 BE MR B 35 [ K (P<<0.01)
20 P A L o3 R AIR T 44,1404 ,57.6404,61.21 %,
54.09%

ZE bRk 525 |4l 4 k. HF1, HDF1, HDF21 #1
HDF22 4 Fifr 41 43 76 A% e B &5 4 BE 40 01 /E 4t ffy 24,48,
72 h J5 I RE REAR A A IR [ e, R T 72 ho i RE IR
BAREAE F dcfE. MW 2(o) Sk F, W E 2 500 pg/mL B 1)
HDF21 [ 0 B Y 25030 B 0. PR AR T 61215 H ok
HDF1, JAR T 57.64 % . [F] — 2143 Yy w85 ik B R i OR 1K
W FE L DR AT DA L ROME Y o A ] AR A A B R A
Kb HHEAH K.

3 dik

W7 IR R OB K O R AT R 7 R A B ORI 3R 2B A3
RYUUE \Sevag EBRED BRI E SR HE T HRIGEHZH,
KA DEAE C-52 432t #lifb 55 HFL, 4 [ ih & S A0 W i 45 21
HDF1,HDF2, HDF2 % Superdex 75 43 & 4l 1k 15 3| HDF21,
HDF22, 4+#f T HF1,HDF1,HDF21, HDF22 [ {t. 2% 41 A% :
SRR 35.13%.49.27 % ,28.36 % , 26. 33 %6 ; B iR %
RN 16.35%,17.52%,15.15% ,10. 47 % s $ I iR &5+
BN 12.53% ,10.85%,5.55% 5 12. 84 %% % M & & 4 71
Hy15.34%,17.52%,24.81%,10.32%

W 7 4 FOR R 4y 7 6 0 A B R B HF1, HDFI,
HDF21 fil HDF22 % HepG2 40 i 1 [& B & 5 52wy, 45 5
W] 4 i 38 40 L 5 24 i e AT [ e g R 4 R
Y143 14 5 W BE (500 pg/mIDAEF 72 h ¥ REAR 35 B AR (P<<
0.01) 21 i Py JIE [& i 5 /% , HF 1, HDF1, HDF21 fil HDF22 48
A RIEAR T 44.14%,57.64%,61.21% ,54.09% , 3% W&
PERAEXS HepG2 41 i P IH [ f5 7K F- 1 82 i o] 68 H A — & 1Y
I35 RO FR, H 4 B2 43 v HDF21 g I ] e 28 28 doe 4
PR H T BN MBS A R A R A K

AHIEGE SR A0 M A A B 35 07 =X 3o 00 240 i P A ]
Fr ARG T A RO I R AR I . E T e AR A Y B A
PE A B R D R AR AL W AT 2 SR S I T DA B
I 1) 235 46 g8 BT R 240 B 50 2R 04 1 2 T AR EE— 2P AR SE
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