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Abstract: The effects of four fractions of Sargassum fucoidans (SF) with medium and low molecular weights (MMWF1, MMWF2,
LMWF1, and LMWF2) on lipid peroxidation indexes inhyperlipidemic'mice were investigated in this study. A mouse model of hyperlipidemia
was established. The lipid peroxidation.indexes, malondialdehyde (MDA) content, and activities of superoxide dismutase (SOD), catalase (CAT),
peroxidase (POD), and glutathione peroxidase (GSH-PX) in the serum and liver were measured. The results showed that all four SF fractions
increased the activities of CAT, GSH-PX, SOD, and POD and decreased the MDA content in the serum and liver at a significant level (p < 0.01)
with the high-dose treatments. All“four fractions-of -SF improved anti-oxidation capacity, recovered the balance of the oxidation system,
decreased lipid peroxidation, maintained the activity of enzymes related to lipid metabolism, and improved and recovered normal lipid
metabolism in_hyperlipidemic mice. The anti-lipoperoxidation capacities of the four SF fractions were as follows: MMWF2 > MMWF1 >
LMWF2 >"LMWFL1, The anti-lipoperoxidation capacity of MMWF was greater than that of LMWF, which indicated that among similar
fucoidans, increased sulfate contentiresulted in higher antioxidant capacity.

Key words: Sargassum wightii; fucoidan sulfate; hyperlipidemia; anti-lipoperoxidation; antioxidant enzymes

i (I 18 27 K LA B BRI G 5 A TR st
Fo) Aiti, B I G 5 2 U A R R E
ks EHA: 2014-11-29
HEWH: EREANFESEINE (31201424); [ HRERITRIER
A (B11218); I"HAEBIFHEMTIEME (GD0U2013041103); EETHHRNE
THXIEENRE (2014A03017)
EHEIY: ERE (19739), L&, Wit, BREWID, #HRAmE: REMNT
5
BilEE: FHER (1958-), B, %, MxAHE: RRNISIE

38

FERGIRIZR,  obaCodi S5 Co o I /B0 R 4R N SHefid
Rt — T, BT mEAE RN A SRS ke
P 2R R 2 —, HAERMLHI T Re S5 M B
SR A RNE R AT B, i A 2R rhod 4
& E S RIEEEE (TC) MHM=/ (TG) &8
BIEHOCR, B MR o] B4 51 R ahi) S NAR N i
Ji SR TR, AT SRS N R ZH AR . SRBEM
WEASBRFERELL TR R, PRI SZ R KT,
SR A E DL, AR TRH AR Pt A A


http://www.baidu.com/s?wd=总胆固醇&hl_tag=textlink&tn=SE_hldp01350_v6v6zkg6
http://www.baidu.com/s?wd=甘油三酯&hl_tag=textlink&tn=SE_hldp01350_v6v6zkg6

MR BRI

Modern Food Science and Technology

2015, Vol.31, No.9

A TR SRR ) 2R S R T iR AR
RS IEIN LR A IR B S AR, A 2
RGP N EIR, IR et sh kol FEa 1L
(AS) fEH. MDA &l A bEfir=vn, =&
AU IR ST, E BRI ) — LB T
T, SRR, AR, SR, FrEA
HAE B RE0E 78 70 N LA Y A0 PR A3 A5 FE S - GSH-PX
Rt LA D I ) (GSH) AR AL A i
HAK (GSSG), KA # 1 EMIE R N TCHE 2
HAEY), 1Rt 0O, i, PRIPAIRANSZ B 2
5. HEELES (SOD) REKF4LZ A iR 8
BT EE, T EME ST CAT FIfEH,
ARG G, TR S8 ERZE AR 45345
FH LT, MR NPT TS 7 S S S AT LAT
AALRETIRES

LR R BT AR R X, BEAR
YEE, TEYREERNMERE, 1305, R
BH AT 23 PP, IR RS (Fucoidan) A2
THMBRERNIAE 20, FEAE TR %
HEETCE B, Bl ST R DR 2 B R e
FEBE 27 LA Z A A s ), S ) o e &2
WEEAT T — RSB, R BA R PTE SR
AR AR, SR VU 2 23 5 v SR B /Nl
RPN THURAERES, B VUML o5 S PrA e bs
[PIRENR, BTN FE i i SRR R I P I A AL
R TR HEER S o

1 MR5RE

11 ZHest#t

PRy R ) ARG R 22K 7 5 e i TR S
B, SEPOKIED . Wl TERTEH. &
R R A B2 B2 . DEAE-52 k2 Hriditt
SF 2B 2, A5 RIS B SR AL FL A F2. &R
B% % . Sephacry:, S-200HR" &t i #: Z 5 (R
SephacryS-200HR  FEJE T4 G 7 ZE fanilll s I e A [R1ZH
Iy BIARST o3 T, R W B EDUR B8 B R 21 b A o A%
10mg, A ImL 2851 /K¥%# S FAE, BL 0.5 mol/L NaCl
VRO SR FE R USR5y o 0 €0 SR ()
FELARAR Vo B A Rlbmift s SR 1 e AR AR Ve, LAArT-
XL IgMw X VelVo filYERRIHEIIZE , 3 RIE75FE Y=
- 1.1316x+6.1065, R?=0.9947.), 733 MMWF1.
MMWF2. LMWF1 1 LMWF2 JY/N2E4y . A 4540
AL R, MMWFL. MMWF2. LMWF1 A
LMWF2 f) 5085 50 7 A 57.89%. 55.45%. 56.18%

A 52.64%; BRlEH: S B0 18.89%. 25.11%.
14.42%F1 19.76%; ‘& EENE S 250 AN 15.77%.
17.91%. 13.44%71 16.49%; FERERR 5 &5 11N 6.34%.
6.31%. 6.28%%/1 6.17%. MMWF1. MMWF2, LMWF1
A LMWF2 ~F-34) 53553724 16320 u. 15490 u. 7650u
17210 u.

12 SRz

L B AR /N BR (SR IR ST IES SCXK()
2013-0003), AHE 2042 g, MRHCEELIY=—PFiz)
PIRREE AR
13 FZRKA

FRHE: At R AR TR LA FD,
AARRF: ARARTT GEVLE L R ARARZEJE ), IH &

M58 EEYHARER AR, 1aklg; CAT Mk
& MDA & POD MR &y GSH-PX MR
SOD 2% £ 25 Wi 5 B 1 e B S R
TS AR PR A = R .

14" P %

AUW120 BT R (HARED , T25 HL
NEIFHL FEE IKA A7), DC12H B WAL (Eifgzz
WRIEAERA PR AT, UV-3200PC &AM et

( BHEEIEEA IR AT, CR22G il vk B AL (H
AHILAT]D), FORMA 700 HHEIRVKAE (351 Thermo
AFD, MK3 BIEFRY (iR BES A RATRD,
GZX-9240 HREINTHEFE (iR AR A
PRIT %) Do

15 RIFE

151 Zigtattem i

SRR R RSB s O R L, e
TR AR, B A SRR 77.5% CEREGARIE ), &
ok 10%, JE7H 10%, AHEEE 2%, FEHHEE 0.5%.
152 SR ARR 3 5 12

Sk /N R BEHL A 638 BT 3R — R, MR IE A
Bl BHHEYOK. 1 AR BRIy B 15 24H: 1B,
EIERE AL, BHMEZ4, MMWFL. MMWF2,
LMWF1 #1 LMWF2 4[5 &3 74 200 mg/(kg ). 100
mg/(kg €)1 50 mg/(kg €)], A48 H. FRiEwAHSL,
HARBH TR —RIFIRE T evkl, RS
HERRNE, HARCERESVELE 1. WS M IER 4
Mt BN E S 3 R, BUEMm, dEs TC &
B, Kb mleR R m . eI, s A his

39



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.9

BAYOK, REENEARE. MR 4HE, &

QH/J‘L'E'L@"?@‘ 12 h, BREREUML, 701, -80 CORFF
Al ORI HAE, T--80 CORFERHI.
F 1 LE/NRMSEFIIEER

Table 1 Grouping and treatment of experimental mice

kil e N
/Img/(kg €)]
EFE - HAb AR B 2ABK
ARAL 40 - ZRerAk+E B AR
P b 2 4 28 (GAAX AT 5 B REAAAHIE B BARA T

MMWF1 200 SR8 AAH+MMWFL
MMWF1 % 100 Z R A+ MMWFL
MMWF1 1%, 50 ER8AAH+MMWFL
MMWF2 & 200 2R F+MMWE2
MMWF2 100 B 5 F+MMWE2
MMWF2 1%, 50 Z R A+ MMWI2
LMWF1 & 200 & R4+ LMWL
LMWF1 # 100 B RE A+ LMWL
LMWF1 1% 50 B8 AAFH+LMWIL
LMWF2 & 200 B R A+ LMWE2
LMWF2 & 100 B R A+ LMWE2
LMWF2 1 50 B I8 AAHHLMWI2

153 #nfsirh 7 ik
153.1 MBS A SRR I E
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FRAEMGIER AR, A RpifA 2 GSH WKREEFFK 1
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153.2 JHHEAR B SE bR I E

TRV, FAEBEER /K % 10%FAESI2E, H
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Table 2 Establishment of the mouse model of hyperlipidemia
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Table 3 Effects of four SF fractions on the serum antioxidant indices of hyperlipidemic micea

07| MDA/(nmol/mL) CAT/(U/mgpro)  POD/(U/mgpro) ~ SOD/(U/mgpro) ~ GSH-PX ( B&7& /) 4% )

EF 4.5440.45™ 2.4630.40” 21.6740.95" 110.97412.50™ 648.55438.43™

ARA 7.1240.26" 1.6140.43% 17.3740.89% 69.12+11.82 274.28424.41%
FeA 25428 6.0620.54 2.3020.277 21.1540.72" 105.5046.55" 517.1443.09"
MMWF1 5.0020.54™ 2.0620.34 19.56:+1.06"* 96.4146.86" " 505.71:48.73"
MMWF1 # 5.3020.40” 1.8320.29" 18.561.18% 90.3945.56"% 470.4741.54"%
MMWF1 1%, 5.9020.60 % 1.6840.22% 17.780.59% 87.6246.947% 44571424 497
MMWF2 4.8440.40™ 2.1540.29 20.0740.74™* 100.664.29™ 550.4746.24
MMWF2 5.0540.61" 1.9420.20 19.334.06™  93.9947.57"% 511/42425:39"%
MMWF2 14, 5.3040.30” 1.8040.28" 18.4140.89% 89.4447.94"% 4742817847
LMWFL & 6.1620.77% 2.0440.31 18.9340.46™  91.8648.67 % 502.85421.57
LMWF1 6.4140.61% 1.8520.40" 17.9240.45% 88.5343.78"% 476.19:46.24"
LMWF1 1, 6.8640.31% 1.6540.46™ 17.044.05% 83.0745.17% 4552342163
LMWF2 & 5.7540.947% 1.9840.45 19.1140.69%  93.0844.29"# 509.52414.09"*
LMWF2 # 6.0640.69 1.760.20 18.3320.91% 89.74:44.57"* 487.61417.227%
LMWF2 1% 6.3620.69" 1.7020.21% 17.414.33% 82.7744.54"% 459.04+11.89™*

E: AR pd0.01, *: p<0.05; 5EFLEM p<0.01, # /p<0.05.

Wik 3 fon, MMWFL &, HiflEd, MMWR2
AR, LMWR2 Sl g R i 2 PG e
I P L /)N BRI MDA 58 (p<0.01); FH 25440
MMWFL G . LMWR2 52 AR 2 AR
SRLUMLIE MDA &8 (p<0.05); LMWF1L i, {i5E4
/NI MDA FiigmiA e . SETEHLE,
MMWF1. MMWF2. LMWF1AI'LMWF2 % =72
/INBR MDA 543 IR 1 29.77%- 32.02%. 13.48%
119.24%. MMWFL =55l 2 MMWR2 & H G5
HEIEFHMI L REER (p>0.05)s

Wi 3 Fiow, SEAAAEL, MMWFL fiT MMWF2
()R PR AL LMWL AT LMWF2 (17 R
/NBRIMLE  SOD i MR &35 F = (p<0.01), LMWF1
Al LMWF2 &5 840/ i SOD M i 2 Tt =

(p<0.05)s & AFE il = MR 2H /)N SR LT SOD i 714>
AHRE T 28.31%-. 45.63%. 32.89%F1 34.66%, HE
FIEARHE . Hrh MMWR2 784S IE 4 53
PEZER (p>0.05). 7E 4 41 SF &AHFIFEA AT EE
=5 (p>0.05).

W 3 Fan, BAYEZGWAN 4 41 SF 4RREIR B i
] i LR /)N BRI CAT 3 77, (H5 1E 8 2HAH ELAE FAS
BE (p>0.05), SFEMAME, MMWFL. MMWF2,
LMWFL Hil LMWF2 % =55 & 2H /N B CAT 3 7143l
BT 27.95%. 3354%. 26.71%f1 22.98% . ifi H.
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HLMWR [ Al i 4 /N B T CAT 36 SR 400
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15.54%; MMWF2 HiiflE2d . LMWFL &iflsd.
LMWF2 & 55 & 41/ R % POD 3% 718 &t
(p<0.05), ot T 11.28. 6.76%#1 10.02%. Kk
FHMEZ9ZHsh, S 4/NR LT POD % /15 1E % 41
HREMEZR (p<0.05). {E 4 45 SF SAHFRFEH
HREZR (p>0.05).

Wi 3 For, P24, DUFR SF 20/ Rtk
GSH-PX i /7 SR A L B & 42 m (p>0.01),
FA 259020 MMWFL. MMWF2, LMWF1. LMWF2
s 20 GSH-PX i 714y Bl 4/ T 88.54% .
84.37%. 100.69%. 83.33%. 85.76%, H:#1 MMWF2
AR GSH-PX i /I B i R, EURAME 25440
W 12.51%. BEREER SF 4/ RUME GSH-PX i
NBRERAFRKIE R, (HRERS5IEFHA REE
5 (p<0.05). E 4 44y SF SAHFEFIEH+, MMWF2
o EH N GSHPX W LR F & T
LMWF1(p=0.008). MMWF1 (p=0.012) 1 LMWF2(p=
0.027) /=7 &4 .
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Table 4 Effects of four SF fractions on the liver antioxidant indices of hyperlipidemic mice

0% MDA/(nmol/mg pro)  SOD/(U/mg pro) CAT/(U/mg pro) POD/(U/mgpro)  GSH-PX(B&7# 5 $43)
SERAR 3.6240.21** 218.4435.56** 42.9142.02** 2.5930.14** 977.95364.25**
AR 40 4.5530.244## 199.7847 .64+## 38.2820.89## 1.550.12## 750.72432.02##

Fent 25440 3.8340.19** 215.0534.04** 42.05H.76** 2.2030.13**## 947.97482.92**
MMWF1 2 3.9240.27** 214.7437 49** 40.880.86* 2.2730.15%*## 927.07375.93**
MMWF1 ¥ 3.9840.23* 213.1144.43* 40.68+1.04*# 1.9930.18**## 913.91474 11**
MMWF1 15, 4.0440.22* 207.8238.59# 39.0740.63## 1773012 ## 909.16+111.26*
MMWF2 2 3.8340.38** 211.1745.16* 41.63+1.28** 2.2930.16**## 977:66+116.26**
MMWF2 3.9240.20 213.5036.70* 41.490.87** 2.0330. 12%*## 938.15476.17**
MMWEF2 15, 4.0140.24* 210.0146.03 39.78+1.20## 1.7320.09## 936.92457.95**
LMWF1 & 3.9840.15* 213.9935.41** 40.20+1.64# 1.89340.13* ## 922.92449.69**
LMWF1 + 4,0840.18*# 211.4247.76* 40.35H.27# 1.6320.05## 839.28438.78#
LMWF1 1%, 4.1440.25# 207.4934.55# 39.52140.98## 1.5840.09## 864.13499.5
LMWF2 & 3.91140.28** 212.9247.12* 40.44+1.69*# 2.0130.10%*## 919.09441.09**
LMWF2 3.9840.23* 209.9335.45 40.25+1.22# 1.8130.15%## 934.93434.24**
LMWF2 1% 4.0740.28*# 206.2845.96# 39.71H . 20## 1.7020.09## 901.25444.14*

i BARRLE p<0.01, *: p<0.05; 5iEw AR #: p<0.0l, #: p<0.05.

ZER WK 4, ELRA SRR R
fiEHF MDA &/ 3% 75, CAT. POD. SOD«GSH-PX
TG 1S PG 5 1R A b, A5 2H /N MDA
EEHRE T 25.69%, CAT. POD, SOD Fl GSH-PX
1 IR T 10.79%. 40.15%. 8.54%7i 23.24%.
EEE B AT Z5A0 4 P SE, /N ERUTFIEMDA 2 &
HF#{&%, CAT. POD. SOD Al.GSH-PX i /16 At &1,
VLI FRPEZS I AIDULL 7y SFAEWSERR/IN SR A A
WK, B EERCCR, HIU4H5 SF XTI
TETERRI SR AFE AR — 2

R4 Fiw, WEMT. MMWFL &7 & .
MMWF2 E 5. LMWF2 S5 RE &2 Pk
FIE [ E /S BROFFE MDA &8 (p<0.01), MMWF1
GG . MMWER2 AR . LMWRL &7 & A
LMWF2 A7) i e . 3 PTG e ML ] ez S /) B A
MDA &5 (p<0.05), LMWF1 {&5EXI AT MDA
SEPMALE (p>0.05). SHEMAME, MMWFL,
MMWF2. LMWF1. LMWF2 {7841/ B
MDA &4 HIF#E T 13.85%. 15.82%. 12.529%F!1
14.07%. 1E 4 #5 SFAERAS, B LMWFL FHKH)
HEAM LMWR2 GFIEH SN, HAh&H S5 1EF AT

42

BEFER (p>0.05). £ 4 415 SF A EFI LRI
BEMEZER (p>0.05),

W 4 fis, B TEZ5%) . MMWFL =7 LMWL
FE RN e [ P IfRE /N BRUFFE SOD 1% 774 B 5 4
&, MMWFL Hi5E. MMWF2 &H5iE. LMWFL
HAFE . LMW eyt stof e e i /) B
SOD i J1iR &S m, 4 0y SF AR v H[FH iz
ME/NERFFAE SOD i Jisema A . SR AL,
MMWF1. MMWF2. LMWF1. LMWF2 &7 &EH
/INERFFAE SOD v 7140 7l 1 7.48%- 5.70%. 7.11%
H16.57%, MMWFL X} /)N SR HFAE SOD ¥ /) 20 e o 2%
B LWMFL A4, LMWF2 KFE244N, Hfh
HEIEFHYTLEZEZESR. £ 4 45 SF ZHFEHIE
M B EMEZER (p>0.05).

W 4 fiow, FHEEZER MMW2 (7. HhiE
of e MEL [ 2 LR /) BRUFFE CAT ¥ 77 5% il i 5 25

(p<0.01), MMWF1 7= 155 &A1 LMWR2 1715250 5

JE [ B2 IfRE /N B CAT & /12 8. %% (p<0.05),
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LMWF1., LMWF2 ¥l N IE CAT & 7143
WHRE T 6.79%. 8.75%. 5.02%#1 5.64%. MMWF1
EAEAA MMWR2 & a5 IER AR 2=
5 (p>0.05), HAMKHSEFHAEEZER (p<0.05
B p<0.01). 4 % SF ZARFIFIEAH AT RE 2R

WK 4 Fiw, FHMEZY. MMWFL &5l
MMWF2 & #E . LMWFL 1 LMWF2 SRR
323 T v v E [ e afrURE DS BRFFE POD ¥ 77, MMWIFL
HIGTIE . MMWR2 A5 fi 2 A K v I [ e i
/NERJFFIE POD 3% 77, MMWE2 {558 . LMWFL Hik
FE . LMWEF2 B0 i IH [ B i hE S BUFFIE POD
WA . SR L, MMWFL. MMWF2,
LMWF1. LMWF2 &7l &4 N SR POD i 7143
AHRE T 45.81%. 47.74%. 21.93%7#1 29.67%, {H&
HEIEWHMIMEEREZES . 16 4 45 SF &8
[FFEAN, MMWF2 SilE4/N R POD & 7143
WEEET LMWFL. LMWF2 &#1&E, MMWFL &
FIEAN T E =T LMWL SFEH, MMWFL 5.3
ET LMWF2 &7,

Wi 4 Fow, LY. MMWFRL &diflE .
MMWF1 &3 EFE. LMWFL E5E. LMWF2 &
HH R R 2 e v A e IfUE /S BRI GSH-PX
W7, MMWFL (G5, LMWF2 KB4 B i1
e e R 1 TS /S BRI GSH-PX 3% 77, LMWL
IRAELLINRIE GSH-PX 15 /1 SR T dn 5 75
o GREAAMEL, MMWFL. MMWF2, ‘LMWEL,
LMWRF2 [l 2/ BT GSH-PX i 7170 Al i
7 23.49%. 30.23%. 22.94%F 22:43%. SFEmALE
IEFHMIL TR E 2SR . 4 B S AHFEIFELH Y
ThEZE2ER, Park MK 28 \ id 7 M Focus
vesiculosus &I A EEERBE e e g ot RAR, Wt
FURIN, 1E 200ugiml A ESRBER T A s iU
P HSL R 2R A e 1 BE PRE 3, Jig i 4
) HSL Rk Rl AU ) B T AR 25y
fife, RIS T AE P RAA

3 g

3.1 I E AR TR SR N AR IRE S R, JE
HEE SF, WA 4 A% /NR U UL AL E R,
SIS AE TR : 4 2H4) SF RE 25 PR AR MURE /) BR
7% MDA &, 5 GSH-Px. POD. SOD % /1. 5
R AL, /N RIS MDA & &40 IS T 29.77%-
32.02%. 13.48%F1 19.24%; CAT i /14 B4

27.95%. 33.54%. 26.71%7#1 22.98%; SOD %1157
P 1 28.31%. 45.63%. 32.89%F1 34.66%; POD i

F15y R E T 12.61%7F1 15.54%, 6.76%F1 10.02%:;
GSH-PX i /143 5 T 84.37%- 100.69%. 83.33%
1 85.76%.

3.2 SUIREERLERW, 4 4%y SF REEE PR R I yE
/INEFE MDA &8, # 5 GSH-Px. POD. SOD i
71 SERIAAAL, /NRIFIE MDA S &3 RIK T
13.85%. 15.82%. 12.52%FI1 14.07%; SOD 3 71435
PRE T 7.48%. 5.70%. 7.11%71 6.57%; CAT 3% /17>
SRS T 6.79%. 8.75%. 5.02%7#H 5.64%; POD i /)
SRR E T 45.81%. 47.74%. 21.93%F1-29.67%:;
GSH-PX 5 /143 Bl 1 28.49%-30.23%. 22.94%7l1
22.43%.

33 ZAUILZERERE, 145 SF RES LR IR
WAL BRI PTG RE 7T, W STHLR A AL R
Gur, FPHRARPUE IR, PRI N R
P SCBEINS 47, T FF IR E IR B R & AR 4
My SF HIPLEAMREA KN : MMWF2>MMWF1>
LMWF2>LMWF1, Herbt MMWR2(i iR 3 7 & 25.11%)
IPTEILBE IEE MMWEL(FRIRFEE &R 18.89%)5i
LMWF2 (iR 25 & 19.6%) Pt AL AE T EE LMWL
(IRER IR & 14.42%) 5%, UiIAMIRAE & EiE, H
P fkfs J o . MMWFL (Mw=16320u) i LL
A&/ A LMWF1(Mw=7640u), MMWF2(Mw=15480u)
FIFTEALAE /KT LMWF2(Mw=7210u), i8I0+
&I SF A LLEE .
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