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TERE SRS 2 4T 4E RO P M AS THiRE
kAL R L R

(1 R EAF= B2 B JFF00T, 2% T M 510300: 2. ML BRIEUCGR AR AR, 728 T M 510520)

WEE: LL3 A ESE (Bucheuma spp.) NGB A4 FIA S, 45T SD KR 10% I & A4 R m IR T RREAT 6 A RIzhsk
B, 43 BT 0 8.3 AL 6 JRAR BR BRI W AR S B AR A 3 d F8 45 GBI 4 AT s 2 i (TL) L B R E R (TC)  H =g (TG) .
R ERREEEER (LDL-C) . mZEREEMER (HDL-C) . #&MHER (FC) 3 (FBA) FIitE 30 bkiE il
Te4L (AD . BP0 T RS IG Er P HE PR IR A Th RRvE M. S5 IR Bom: S030 % 3 JAL 6 JI AR, WA v i L sk g B 4ok 4ok 2R
3 AN LB SR A T 4 S8R 4H O R RN TL. TC. TG+ LDL-C KPR AR A B THE (P<0.05) .3 PHiE fref sl
TL.TC.TG,LDL-C /K & F MK F M A (P<0.05) , HDL-C 7K°F &3 & T BH H 5 B 42 T v T BH M e BB 2H (P<0.05) &
6 JEZR . 3 PhE fr&F e 28 (FRH [E i FC FZERHITER FBA &2 25 M TR MEEX R (P<0.05) . ZRFWH, ALK
o B DR AT B IO Y B IR AR Y, 3 A i Er 4F 4 BAF 3E A0 TL. TC. TG, LDL-C K-FFt &, f2fff HDL-C 7K-FFH =
AR IR F AT ERHE A ThAE . TR, SIS B 2T o S s o AR (TR G PO 20 SR K A5 T R R TR 57 v . B e 2

WA HEENHANE. [ PEAFRZ, 2008, 156) : 943-949]

IR LR T E LT 4E: PRI T
FESHS: S98 XERERIRAD: A

B ZE NATTAE GG KT IR &, 3 Ik ol AR A AL | e
Lo P i LT S50 O Rk fa 3N R A R 1 2
P U BFAUEML, B LR SRk R LR
sk L0955 e A ILE #55 Fi Br 474 (Dietary fiber, DF)
BABARLG xRN, Rk, 1 % Bh e g (R
B RE E2F Y2 22 ki . A AR SR i
BRI B LT YE NG E AR B 2T 4R RE 2R O
U N €1 SN s SR 7 Sk S N 23
AR ML R AR B (TC)  HyH =8 (TG) VK s
FTHEAREE (LDL-C) /KR DR, F I H B Jg 4
FH, FCAE R 2R DAL B B 27 4 i A S RN 4 1 R 29 AN [+
AN 41 BE R I A e S T T AT 5 U R e
b, SEH RS (Eucheuma spp.) [ freF4Ef# 1M
NELARETT H BB 5T, 3% Ja T HAb g fr 2F 4 .

AHI AT LA B I S AT MR B AT 4
(Soluble dietary fiber, SDF) . R ¥ I fi & £F 4
(Insoluble dietary fiber, IDF) A % £ 41 4E (Total

W B EA: 2008-03-23; 11T HHH: 2008-06-25.

XEHHS: 1005-8737-(2008) 06-0943-07

dietary fiber, TDF) 4% %, 18 ot PR 1] 5 B 1Rl 14 5
50 R B, BT 0 MR 3 s e T A o) A B ot I ) R T
& N F R R Th RE IR A2 B i iR BRI AR -

1 #MREEE

1.1 SCEedrsl

BLEECE (T8 BT EEERARAF
PRt VEVEH MM SD KR, fR & 150~180 g, i
WK Z B sEg et (B IS IES 2005A060)
1.2 LHEEHF

ARNE AE 100 J7 Ug") 1A T B &
J 75 a- GERYER (2000 U-g ) IHET RAGUEYRL
HIRAR; ME TC RFAE . TG R F & HDL-C i
FE B EiRK AE D E AR T TR (Bile
acid, BA) RFI&M A T M EAREDEAREGR A A .
1.3 LA E
131 BERTHMGE U ol E R &4 4

EEWH: FHx & AT K E IR (863 HRID I H (2007AA10Z345); [~ =48 Bl i+-% 55 H (2006B20401007, 2007A032600003 );

R 2 A 2R MRV BE BT B TR B 4 T E (2007ZD06) .

EE B : 23R (1963-), B 5T A, 184, MZE/KF= S T A 8% 25T . E-mail: Laihaoli@163.com
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(SDF) . R B & F 4 (IDF) 42152 S0k (8] /Y
TR, BREETYE (TDF) f#5% CHR (8] f41E
Beal, Hl & T2 B2 Brib 3 Z o i g
JEORL A /KR, i B AR JE F i s R B, 7K
VeI, Ik RS, 45 R G FRR A 60~65 °C, U
AN R R AR L B O, I HCK R VR N a- 3

Ky BB, B OKES, A A E S8, 4 R R R
B, SV, SR BT R, B R S B AT 4
132 I SR R 2 I OCHER (97,3
ol JERL R Bt £ 21 4 SO A 10% B 4 e
RE TR} ] b 15 T B ek Xof FE AE R B e ot R AL, ) )
Bor W 1.

R 1 BESERE R LT AR M BE RN R RIRL

Tab.1 Feed formula of Euchenuma dietary fidre for serum lipid reducing %
W #857) Group
Composition I ) L PR TR AT SRR DR A
Negative control Positive control I (SDF) II (TDF) IIICIDF)

&l Lard 0 5 5 5 5
JEEEZ Cholesterol 0 1 1 1 1

fHE: Bile salt 0 0.2 0.2 0.2 0.2

Ji& & £1 4 DF 0 0 10 10 10

¥ Fish meal 20 20 20 20 20

.9l Soybean oil 7.5 7.5 7.5 7.5 7.5

5% Calcium 3 3 3 3 3
1% "Mineral 0.25 0.25 0.25 0.25 0.25

#E 4 & * Vitamin 0.25 0.25 0.25 0.25 0.25

VEM Starch 69 62.8 52.8 52.8 52.8

VE:* AT SY: Mn 12%, Zn 10%, Fe 8%, Cu 0.8%, 10.2%, Co 0.1%.

AEEZ AN V0.62 g/kg, V, 200 TU/kg, Vi, 2 000 IU/kg, Vi 18 mg/kg.
Note: * Mineral premix: Mn 12%, Zn 10%, Fe 8%, Cu 0.8%, 10.2%, Co 0.1%.
A Vitamin premix: V¢ 0.62 g/kg, V, 200 IU/kg, Vp; 2 000 TU/kg, Vi 18 mg/kg.
IDF-Insoluble dietary fiber; SDF-Soluble dietary fiber; TDF-Tolal dietary fiber.

JEIUE & M SD KR 50 N s sE i
= BT AL R 2R 7 d, 38 Y S AR R ER
BEfEE NS 0 Bl fe R s apL A s 4 (A
B 1 R, 1 ASBH MR FRAL AN 3 AN ie 4l ), &
4110 H, %5 4 5 4 WA AH R B A k). S 56 3 T
SN A AR IRK, SEE T 6 . IR SR oK
3d FEfE, AR, W e ZEE IR [E BE (Faecal
cholesterol, FC) FIfHYI'® (Faecal bile acid, FBA) .
SYRIEE 0 B3 L 6 AW & 12 h )5, IRK
K AMLZ9 2 mL il 4 37 S 43590 W 2 135 & e (Total
lipid, TL) . & fH[H B (TC). H W = F& (TG). & %
P8 ([ IEE EE (HDL-C) FIMK 2 B i 2% (4 JE [ B
(LDL-C) & &

1.4 IBFRNEFZE

FE A Hh FC % 30K [10] 5 7LD 2E; 2517 FBA
T RHR R G g s TL A& S L vkl
I3% A TC. TG Al HDL-C 4> % % Fl Eg ik 7 & th

W 7, LDL-C 3% Friedewald"® /% % (LDL-C=TC-
HDLC-TG/2.2) 5, [FIINARYE 2 7% SCk [13] A
. [AI=(TC-HDL-C)/HDL-C ] i1 # 5 fik i 1k 35 %%
(Atherosclerosis index, Al »
1.5 #HiEALE

S HUHE P & bRHEE (XL SD) Row,
g5 B SAS(V8.0) AL, R Bonferroni #-test
fELRER S . =55 BEE N 0.05,

2 ERESH

2.1 BHBESERE R AT 4 3T KRR B TCoK S Y3 e
S0 WA IH], 3 ol LA S I £ £F 4K R TC 7K
FHIRMINE 2 Fin. BR 2 AT, LR EE 358
6 JEIK, W] i M A g BH M ot R A R 4T 44
1K RUALTE TC /KF LG SEES R 232+ (P<0.05)
H ¥R &5 T [ B B 5T B 41 (P<0.05) . SDF,
TDF A IDF 4 K R I35 TC K F B & 1% T [
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AN =

A BH Xt (P<0.05). %33 J&8 %, SDF. TDF
F1IDF 43 BIAK T B M X B 2H 9.29%-11.25% F0
11.74%; 58 6 FR, 43 B T FH P4 X FE 4 36.61%.

38.14% F1 40.17%. XFEW, SIEFER EEF &5
WIIE TC /KK, 3 P & 45 440 B2 FRAL AR
Mg TC AKF-HIAE .

F2 HBEXEAFAXNARMOFABERE (TC) KEMRM

Tab. 2 Influence of DF from Eucheuma on TC in rats serum

n=10; ¥+ SD; mmol-L™"

HUFE BT 8] Sampling time

25
Group 0 /& 3 [ 6
0 week 3 week 6 week
BAY4 X} B8 Negative control 2.4740.20 2.4840.18° 2.4740.38°
P44 % 1R Positive control 2.55+0.47 4.09+£0.24" 5.9040.58"
I (SDF) 2.58+0.09 3.71£0.35” 3.74+0.33"
Il (TDF) 2.46+0.26 3.63£0.19™ 3.65+0.11"
NI (IDF) 2.5240.11 3.61£037" 3.53+£0.32"

F: F—AARERR TR T E R BE; * MANSKRIELEREE (P<0.05).

Note: Values in the same column donated with differeent letters are significantiy different (P>0.05); * Significantly different compared with

initial test in the same group.

2.2 FHBSEERTHEINARMFETGMTLAER
A1

S 3 8] % 41K R TG R TL /K25 4k
THNEE 3. £3E/R, EREH3 M6 FIXR, i
] e FERTARK P I A ) J 2 R f e T 4 4L 10 K R .
H TG 1 TL bhsE 56 71 B % T+ & (P<0.05), H TG
B & & T [7 B B3 o %F 8 41 (P<0.05) , SDF. TDF
F1IDF 41 /0 K BRLTE TG 2 25K T [R) 399 BH v % 1
2 (P<0.05), 35 3 K K, 3 413 TG 4y B & F FH
P Xt HE 4H 25.4%+27.51% F1 32.28%, 3 Fh i £ £F 4

Hz AT RENZES (P>0.05). 56 HK,3 it
B4 4 21 B T PH A BR A 36.94%+40.54% I
48.20%, SDF 24 TG KV .3 & T IDF 4H (P<0.05) ;
3 AR, BT A TL KV B3 & T BA e i 4
(P<0.05), TDF. IDF 41 TL & 2 ik T BH 4 % e 4
(P<0.05), 3 6 FIAK, 3 P& 47 4 TL K1 B F 1K
T BH X 4 (P<0.05), TDF 1 IDF 40 5 FH 5%
W TC B #2255 (P>0.05) . X Ui, & RgiAEL 5
T @IS TG 1 TL /K, 3 FhlE 4T 43
B2 AR UL TG M TL /KB EA .

R3 HESKBERENARDBEHB=EE (TG) MMFERE (TL) AN

Tab.3 Influence of DF from Eucheuma on TG and TL in rats serum n=10; x£SD
TG /(mmol-L™") TL/ [mg (100mL)™]
25
Group 0 3 6 0 3 6 &
0 week 3 week 6 week 0 week 3 week 6 week
YT BE . . .
N FATERT R 0.88+0.15  0.8440.07°  0.8740.13° 214.1445.98 217.3246.48° 221.7146.67°
egative control
e anict . - - -
P P P21 78 0.8440.09 1.89+0.14"  2.2240.08" 218324+11.81  283.59412.34° 301.614+15.2"
ositive control
[ (SDF) 0.88+£0.12  1.412£0.16"  140%0.11"  211.16%£19.74  256.71£5.63"™  258.42410.26"
II (TDF) 0.84+0.18  1.3720.18" 1.3240.13""  216.18%+11.58  244.8415.89™" 251.174£8.2"
1l (IDF) 0.85+0.16 1.2840.17"  1.1520.06" 220.01%8.6 246.72+4.64 2453948.81%"

F: F—AARERR TR T E R BE; * MANSKRIELEREE (P<0.05).
Note: Values in the same column donated with differeent letters are significantiy different (P>0.05); * Significantiy different compared with

time in the same group.
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2.3 BABESERER A4 KR MiEFEHDL-C. LDL-C
FOATZK F B0

S B 3 9] K B I ¥ HDL-C. LDL-C 1 AI £
ALTE W 4. F 4 BoR, WS 3 JHE, 4= s
L) B B 1 o T2 DA B 3 A Bt £ £ o S 4 ) K
R ML HDL-C 7K P Bb SE 56 7 45 2 PR (P<0.05),
H T TR) 3 B A o 1 i s () 8 B A k) B
4 (P<0.05) . &M lRAE B A K HDL-C M 1E
FH RIH 3 b LR =2 B 47 4 B 48 = HDL-C /)
YEFH; SR 3 JEIGED , BH 4 5 A R 3 o fi i 2 4 41
ff) LDL-C /K- LS 56 77 8.3 7+ & (P<0.05), H &
E T RIBAREMES A (P<0.05). 23 FAK, L4

ZH LDL-C /KPR B M RS, B E B &2 =
(P>0.05) , T 2 5 6 K, SE5 41 LDL-C /KF & &
RFBHMEN AL (P<0.05) . L4645 R, & R1H
LA B E T & LDL-C ACERIE ], RN 3 Fh itk
SERE B 4F 4 BT R LDL-C ACTF T Ve s sedt
A, FHEXT HR 4L RN SDF L 504 Al 8.2 & T B
XYL (P<0.05),3 FhbG 4 4E 4] AL {ES B E KT
AR IR ZH (P<0.05), TDF. IDF 40 AL{E5 5 & T
B 1 3 HE 4H 79.02% A1 77.61%, 18 55 B 14 %of 1R 4H 3F
TREMEES (P>0.05) . FH] 3 MR e
B AL KR AL e 50 AT IVER, B AL s ik
SRR LR B R

R4 EEBEROIEWARNETSFEEEREERE HADL-C) REFEEEQEER (LDL-C) FIZMKELIEE (AD BIFMm
Tab. 4 Influence of DF from Eucheuma on HDL-C, LDL-C and Al in rats serum

n=10; ¥+ SD; mmol-L™"

LDL-C
HDL- Al
#1591 ¢
Group 0 3 H 6 Fl 0 3 6 Fl 6 Fl
0 week 3 week 6 week 0 week 3 week 6 week 6 week
N BTE: 1.8940.17  1.9340.15" 1.9040.18" 0.1820.06  0.17£0.06°  0.1820.09° 0.3+£0.14°
egative control
PE R . . . .
R B Xt 1 1982023  1.09%£0.15"  0.95%£0.25 0.1920.08  2.14%£0.22"  3.9441.43" 521%£0.7"
Positive control
1 (SDF) 1954+0.12 1.48+0.17  1.48+0.15 023+0.12 1594042  1.6220.56" 1.53+£0.41"
Il (TDF) 1.88+£0.11  1.49+0.19  1.50+0.14 0.20+0.07 1524030  1.5540.79" 1.43+£0.37%
1II (IDF) 1974024  1.50+£0.15  1.514£0.24 0.16£0.04 1534056  1.5020.18" 1.3440.24%

I F—AARERR TR E TR ERBE; * AN SKRAELEREE (P<0.05).
Note: Values in the same column donated with differeent letters are significantly different (P>0.05); * Significantly different compared with
time in the same group.

2.4 BBERERTENKREFEFCIHFBASEN 4 FBA S & & T M 4] 38.27%, IXF B 3 #

A1

M S /L, SR 1, 3 PRI SR A e eT A
ZEE R I PEE EE (FC) & & & K T B A1
PEXTRRAL (P<0.05) , 3% vt BH LG [ et e B AR
{6k 3% 5 JEL 6] B3 HE 3 1) 4F s TDF. IDF 41 3% 2
TR (FBA) & & B4 & T MR YES AL, SDF

AL Rk S s o 2 o LA R A S AR IR v+ P e s X 4
[ 5 FRZH FC K- F1 FBA 7K P43 B T BH 4 ok
K20 31.88% Fi1 28.93%, {H I 4 2 ] FF L B &1 %
5t (P>0.05) , IX A g A2 B T FHPE X AL 20 048 & =
IS VR A i o 2t 468 v JIEL ] 0 LY+ PR 2 e G D T B

x5 HEXBEeAYEXNAREEREER (FC) MEFEHETE (FBA) B8

Tab.5 Influence of DF from Eucheuma on TC and BA in rats faeces

ekl

n=10; ¥+ SD; mmol-L™"

8167 JIE [ FFREI R

28 5] Group FO FBA
¥ 1t %+ B/ Negative control 7.03£0.69° 0.8610.35°
FH 4 %) R Positive control 10.324+3.71° 1.21£0.46™
I (SDF) 27.16%5.55" 1.9640.33"
1I (TDF) 29.64+4.63" 2.77+0.71°
1I[ (IDF) 28.37+3.87° 3.6440.82°

W A= AFREARR TR & A E 7 B#F (P<0.05).
Note: Values in the same column donated with differeent letters are significantiy different (P>0.05) .
FBA-Faecal bile acid; FC-Faecal cholesterol.
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KE (R F I 97 3 B, I JG 76 435 AR IE % 2E
HEE P RIEEEEM. EEHLT, BEESEN
(1R AL 91 6 1 4% 0 4 o A RF P-4, BT AN A I g
SEaEARFRE. BEANLZ & IRR S, AT
QN =R = v c2Y ANTITRS S A by S P 1 e ai 3 1
St TC S0 B 2 8 £ IE M55, TC K FAREF
5 1%, SRk 56 RERR 1L 10 A B P B8 n 2% . TG
5Bk R LR RO R AR Y, TG i A
S SR T 4 AR T A B AR R I 5 0 A, 18 00 B et
M fE R . LDL-C & sk s FE R 1L R A4 R et &
BRGS0 TR 1, 2 A A B P PR 305 A ] %
WE e iz 2 FIR A4 E 2. HDL & —Fifl
RO ER B, & nT LUK R A Bl kol R A4 i A py
R JIEL I e s A 2 AT I R A TV B AR . [RIk, HDL-C
WRRA “ BUsh Bk SRAERE (L MR RHE B 7. RV TR (BA)
o BEE BB A T — 4 B A HEM IR 2, JHIE EF
Z Ak SN AR R BA, K BA LB I AF IG5 &
BB NI 5 6 R 008 B 1) e R e oA o IR A P 358
PR ZSENBITIR (FBA) Fifi 2518 HE Y, 12 AT IR
A4 A REE B A R 7k O N 4 A I 2
TE P AN TR P A A 24 3154 HELTE] B B S8 1 R AR A

A SE B v BH P R 2 5 B o R A R
I3 ¥ TL. TC. TG. LDL-C & & 7 & (P<0.05),
HDL-C & & & & 1K (P<0.05) , 3% B A 52 46 1A i
e R T ) AT pl DO A B e B s AR AL . R vy A
KL #5597 B 45 7 JBLEE 32 SDF. TDF. IDF )5,
TL.TC.TG.LDL-C /K FF1 Al & ZE K (P<0.05) ,
HDL-C /K “F- & # F+ & (P<0.05), FC 1 FBA & &
BE W& (P<0.05). X5 Sharma™ . Agarwal™,
Usha™”', Kies™ BF5745 £ —5. FWIEE S &
R E s 51428 TL. TC. TG LDL-C #I Al
/Y T B A B B A, XA Bush Bkl i
LR ¥ HDL-C EH R B A R R,
JEEL BB S Bt B 4 4 L (2 Ao 3 L[] B R BE T R HE
HMERIVER . 3 G £ 4F 45 e e R A AL AT g
IR LT TR A E S S5k R B,
T/ T RE AR 420 ) B o R S 285 B 3 TR 7 A
T A BRI L2 P, DRI B 4 R A TL; F
B Y5 T 44 TC, TG S8 Tk ) nz i &
oF o BAT I NS B HE M R o Thae ™, (e e o g
EEW I 7E S ) TC. TG FI FBA 1 B8 2515 4F 1

RAN, W/> T TC. TG A1 FBA ) i F W e, fni
TR 4 RAR T, BT BA B B UEER M, AT
{135 TC. TG LDL-C P&, My e 25 i TC
FFBA & BRI N BET i 2 e gem bl
AL iy 3 0 G R BB M7 25 B s T i o B R
(AR, T i B 8 4 5 I B 1R T ) S T g i R
H T SLEE SOk ARk P, T A AT HDL 7878
WG R, R 3 HDL-C S & B E T .
SEES R I, 3 PR S fr 4 4E 2 [|], IDF [%
R g 2% S &4, H k& TDF, SDF %R 2=. {H
SHRZAERAREZS . XEY, BB %
(IR 1 S A oy & s 1 S A %, BTN
o, B T A PR R A i, AN R i
Iy AR B IR AE A, X AT REZ B T Al
ik 43 A W A v 2 5 ok P R A R P BT
Sy AR B R B | TEE B2 L HRR AR SR, S
M TE X IX L RS W) TR A, T RER

T 36 27 40 T 5 45 4 W oA O At
Y 36 (1.
SE 3k
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Functional effect of dietary fiber from Eucheuma on reducing serum lipids

LI Lai-hao', QI Bo', YANG Shao-ling ',

(1. South China Sea Fisheries Research Institute; Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 2. Guangzhou
Huikangda Drinking Co. Ltd., Guangzhou 510520, China)

Abstract: It was reported that the dietary fiber (DF)had preventive effects on coronary heart diseases. There
abundant dietary fiber in seaweed of Eucheuma, especially soluble dietary fiber. In this research, the functional
effect of three kinds of dietary fiber from Eucheuma, which was soluble dietary fiber (SDF) , insoluble dietary
fiber (IDF) and total dietary fiber (TDF), on reducing serum lipids was studied by giving SDrats high lipid diets
with 10% of DF supplementation. During the test, serum samples from eye socket were analyzed for TL, TG,
LDL-C and HDL-C at 0 week,3 rd week and 6 th week, respectively, and the atherosclerosis index (AI) was
calculated. In the end of the experiment, faecal matter of the last 3 days was collected continuously and analyzed
for the faecal cholesterol and faecal bile acid content. The results showed that: at the end of 3 rd week and 6 th
week, the serum TL, TC, TG and LDL-C levels of positive control and DF group were significantly higher than
those of the negative control (P<0.05), and the TL, TC, TG and LDL-C levels of DF groups were significantly
lower than positive control (P<0.05) However the HDL-C level of DF test group was significantly lower than
those of the negative control (P<0.05) , and higher than those of the positive control (P<0.05). At the end of
the experiment, the DF groups had significantly higher FC and FBA levels compared with negative control
and positive control (P<0.05) . The results above demonstrate that the test diets with high lipid can form the
hyperlipidemia-model rat. The increase of TL, TC, TG and LDL-C levels in rat serum could be restrained by DF
from Eucheuma. In addition, DF from Eucheuma had a function of triggering higher HDL-C level and accelerating
the excretion of FBA and FC. Therefore, DF from Eucheuma has an effect on reducing lipids and may be applied in
preventing hyperlipidaemic diseases. [Journal of Fishery Sciences of China, 2008, 15 (6) : 943-949]
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