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(1 EAR PRI R A= TR0, 14 77 M 5103005 2 S RigEF X% @ BHE S0, AR ST 524025)

W KA BB ZE (Eucheuma sp.) W] ¥ 1% Ji& & 4F 4 (Soluble dietary fiber, SDF) . A~ ¥ HF fi & £F 4E (Insoluble dietary
fiber, IDF) 1R IEEr4F4E (Total dietary fiber, TDF) N BFFTAT S, 43 HIE T A A MR FL2E 2049 B F/N G 42 3 pH HiE
S A0 s PR B S50, TR SRR MBS G B £ 4 X 8 S S AT L Bk B R B 1 Y 0 R T o Ak P R 51256 L SD K R o s 50 347
PURIAES KRR Rt g inl (BIEEr4T4E 10%) . L0085 . &R () ARSI b, B2 &
AU EHREBET Ca’  Fe’'  Fe'', Zn™ [ IR S pH, JE S 4l s & B e TAEE %, /MR E S
WE Bt B o KT B RS . IDF W R it 1 858, Hvk >l TDF, SDF W A8 1 555 &I & eF4Exd Ca™ WL B 1E i i, Hk2
Fe* Fll Fe’', 59972 Zn™. (2) ZE3h41A P sEa6 o, ST S o 4 (RN 20 20 4 [0 L35 475 0LV R I 375 1 B B 0
FE A K, BSEENBELEZEER (P>0.05) . AN, BB AT PERE & 4F 4 N PERE & 27 4 5
BAGENEREEE T Ca™'\ Fe™\ Fe™ Ml Zn™ B A [FIFE R RSN 1R H (B4 Bh 0k o 4% B e R INIEH &

HACF R E . [HEKZR,2008,15(2) : 323-329]

REEIR: WSRO R ALt gE, AN A B
FES2S: RI77.5 XERERIRAD: A

fi B 47 4 (Dietary fiber) B 5 £ Fh AL FLI) BE,
FrR T 2 T e 2 G0 I I B A 4 R e ) 5 ) R
VERISRSE B T, i [ NO, , TS5 B s W AR
VEER RHIE EZ, J9005 & i, 2O BE 5 W PR I S 3%, 73
037 L AR 5 W% B P b R 9 VA 4 P 2 T,
f B A 4 4 B U R A 258 B U B R A
TR B S O A 2 0 T, S R s e L B
TR ENRIE R RS ESBE T, W,
WSS T N R 9 5 AR A AR A R AR FE 1
W B R S W0 B 2850 SR DA™ 20 Jo A 288 T 2T 44 g
R o {2 i i 4 4 78 W B S BT
{18 ] B 75 2 5 T Bl 40 A P 7 3R TR OE 8 TR
T3 8 7% 3% R, 72 Bl WANL R D F i 5 R iE
ARSI AT AN A N RAUELEESE (BEucheuma sp.)
AV PERE 4T 4 (Soluble dietary fiber, SDF) AN
PG 4F4E (Insoluble dietary fiber, IDF) 53 &
£F 4 (Total dietary fiber, TDF) %f AMEH 2354 )@ ¢
% Ca”'\ Fe''\ Fe''\ Zn”" [P, ST TR
SIS, 4 SD KRR MR LIRS B B AT 4, W] INhEE B)

W B HA: 2007-03-19; 1817 HEH: 2007-05-20.

MEHS: 1005-8737- (2008)02-323-07

PRI 85 B BRI B R AR AL, 5 AR B &5
AUB )R A LTS 575 B Bk 5 B ) AR A0 VR4 L8R S
B £ £ 4 f s IR AR BRI R A AR 25 8 T
REENEM. X —0T500 BRI e 4 4 &
FA P AN s e 7 OB DR BT EEEL R S B .

1 #MREEE

1.1 F#

111 BB (FT&)
At

1.1.2 EEREMESD KR 1AiE 150~180 g, M
LR ZE S sEa T LR (B IES 2005A060) -
1.2 iE#H

1.2.1 AKREBQE (100 77 U/g) [ MEEHIFT .

122 o JEHEG 2 000 U/g) | RINIUMEDF
BHRAR.

123 WAFE  mEES e & 8RR
Y TR IR S B e W& B b
EFRED TIRERGRAA.

LT FEERRARA

E£TH: A4 E (2006B20401007): 594K 44 25 MBI BT I53E 4235 B (20072ZD06) .
BB/ Z2RkIT (1963-), B, WFT 5, MEEAKF= S in A1 i 8% 2 W 5% . E-mail:laihaoli@163.com
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1.3 LWAZE

1.3.1 BERAHMEE EESETHEEadds
(SDF) \ AN B fr 47 4E (IDF) 4285 2% ik [ 121 1)
TrEH% . RS LY (TDF) %5 % S0k [12] 4
ekl Hol & 200 R EBRyD 2 J8 i 55 1 ek
SRR KR, RRE R IR IR A RN
B, KIS, 45 PR % 60~65 °C,
IR0 AR BB RE , DDA E R R 60~65 °C,
II0 o SERYERETAE, BT OUMBCRE, A HI 2 SR, H
4 FEATR SR ES R B, I8, SR 2 1 T A, 1
R EA Y.

1.3.2  FSMRBSETS S H L 10] BT,
3 HIFEL 100 mL.0.5 g/L T4 % pH & 2.0 £1 7.0
TEMKECEI B Ca*'s Zn® ', Fe's Fe'' ¥ F 250 mL
FLIE = P, 4 B AL i§ 100 H ) SDF. TDF,

IDF % 0.5 g, g, & 37 CEE/KG T )
PEEER Y, W E 55 5 min. 15 min.25 min.35 min.
60 min Hf B & B 1 mL, 7€ 5 000 r/min T & 0
5 min, B EIE W, % B % 0wk [13-14 ] 197730
SV TR, 35 NI H S B 4
W B 22 o LA B % B - S 4 B (R 3 ANFAT S5 5

W% (mg/g DW)=— X C1CD)

w
A 100 25 SRR (mL) s C1 AT
WIUE BRI E (mg/mL);  C2 il g I 18 7

BWSE (mg/mL); WNRERGET RE (2.
1.3.3 (R PATIR PR SEEE

(1) SZEAEEEC S 3 P LB S R o e iR
RS I T P B 90 LR T 10% ) 2 46 2H 4R
Ho}, [RIR B B AR O R 2L A RS T Nk 1

x1 AMES
Tab.1 Composition of diefs %
25 3 RER il JE B LT 4 Tl 5K T ek VERY
Treatment Fish meal Dietary fiber Soybean oil Ca(H,PO,), Mineral Vitamin Corn starch
SpIsY
SR 20 10 7.5 3 0.25 0.25 59
Test treatments
A 4
A 20 0 7.5 3 0.25 0.25 69
Control

W F UK S Mn 12%, Zn 10%, Fe 8%, Cu 0.8%:10.2%, Co 0.1%. *4:4: 22 %4>+ VC 0.62 g/kg. VA 200 1U/kg, VD, 2 000 1U/kg,

VE 18 mg/kg.

Note: "component of mineral: Mn 12%, Zn 10%, Fe 8%, Cu 0.8%,10.2%, Co 0.1%. * component of vitamin: VC 0.62 g/kg, VA 200 IU/kg,

VD, 2 000 IU/kg, VE 18 mg/kg.

() LW HKER ¥ 40 2 SD KERIEY)
SIS MR SR 7 d, A S N IR R R AR B ), 4R
JREREHLIY A 4 0 O ASFHRAL, 3 A28 4 ),
010 Ho X T 4H 4] v SR Al R, s 56 2H AR R A 1
(G 4P e Rl Seab BATE], 3h B B oK,
LI HA S R RIS [15] AV, o il AE
0 F.2 F.5 B ARW & 12 h e, BR JE R i i 4 1
1 BRI 2 mL, AR & 2 0 g i oA
BRI TR,

1.4 HiEAbE

SCAS K4 P 1 & bR £ (XESD) &
s 45 B SAS(V8.0) T Excel 3 1 4k #2, K A
Bonferroni t-test. Dunnett” s t-test i LLEAS 5

2 ERESH

2.1 BEBSEEESFHEICa™. Zn™. Fe''. Fe''ik
N

ERLRLE A5 (pH 2.0) FIZNIZEA8E (pH 7.0)
B pH 451 F, & Fh B & 4F 4E 5%+ Ca™'\ Zn™'\ Fe™'
Fe'" [IPRANIE Bt B 1~8 BT/
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3 2]

s 9r —— SDF —{3— TDF —@— IDF s 12 SDF TDFE IDF
5 s E g o Tor e
27 &

< 5 <
T 4 s

p 3 2

z 2 =

A 1 A

= =

§ 0 1 1 1 1 1 1 1 1 1 1 1 J § 0 1 1 1 1 1 1 1 1 1 1 1 J
= 0 5 10 15 20 25 30 35 40 45 50 55 60 = 0 5 10 15 20 25 30 35 40 45 50 55 6

8] / min Time P IA] / min Time

1 pH2.0.37 &M T &I e 44t Ca™ (W S B AT 2 pH7.0.37 C &M F&FEELF4ERT Ca™ 1 S Bt
A )AL IAJ AL,
Fig.2 Change of absorption rate on Ca’* by dietary fiber with

Fig.1 Change of absorption rate on Ca’* by dietary fiber with
time at pH 7.0 and 37 C

time at pH 2.0 and 37 C

0071  —%— SDF —{1—TDF —@— IDF —%— SDF —{1— TDF —@— IDF

0.8
0.06
0.05

0.04

=1

WK%/ (mg » g ) Absorption ratc

0.03

0.02

0.01

R -1
W%/ (mg + g ) Absorption rate

0
0 5 10 15 20 25 30 35 40 45 50 55 60
A1) / min Time

0 5 101520 2530 35 40 45 50 55 60
S IA] / min Time
3 pH 2.0.37 CHM T & & £F 4T Zn™ 1R I B 4 pH 7.0.37 CHKM F &G &L 4ExS Zn® (KWL I} 258
IS TRl 22 1k I [B] F) A2 AL
Fig.4 Change of absorption rate on Zn’" by dietary fiber with

Fig.3 Change of absorption raco on Zn’" by dietary fiber with
time at pH 7.0 and 37 C

time at pH 2.0 and 37 C

2 8r —>— SDF —{3}— TDF —@— IDF o 101 —»%—SDF —{1—TDF —@—IDF
e R
g I
2, =
5 s 7
@ 173
z < ¢
T/\ o~ 5
. [
= S
& £ 3
& <
= =
L L L L L L L L L L J 0l L L L L L L L L L L L J

0 5 10 15 20 25 30 35 40 45 50 55 60

0
0 5 10 15 20 25 30 35 40 45 50 55 60
B[] / min Time

A 18] / min Time
5 pH 2.0.37 C4AF T % i fr £F4Ex Fe® (W P 3 B8 6 pH 7.0.37 CA& M F &M eF dixs Fe™ 1 ff 3 b8
IS TRl 22 1k I [B] F) A2 AL
Fig.6 Change of absorption rate on Fe’" by dietary fiber with

Fig.5 Change of absorption rate on Fe** by dietary fiber with
time at pH 7.0 and 37 C

time at pH 2.0 and 37 C
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5%

0.6 —%—SpF —{}— TDF —@— IDF

¢ ]

051

047

03[

1

WK%/ (mg * ¢ ) Absorption rate

0.2 T

0.1

0O 5 10 15 20 25 30 35 40 45 50 55 60
Ih1A] / min Time

7 pH 2.0.37 C 4Pk T & I & £F 4%t Fe™ (0% T 32 8

I TRI AR L

Fig.7 Change of absorption rate on Fe' by dietary fiber with

time at pH 2.0 and 37 C

K 1~8 Bor, BFE R4 4 FE &R 3
T AR, BRI A . £E R TE
N (25 min) W B IA 2R, 4R 5 HY B 1A fi
W, fe ik BPARIRAS . PA pH &0 R, S FPiE &
SR YN 5 S B B T IR PR L B PR A T 7
I E) L ASAH[R], £3589 15 min. & PG & 4T 4E 0T 25
BB TR BE pH AR . 255 S 4f 4
7E pH 7.0 44t T EHLAE pH 2.0 44 T W B 44 A 58
TNERZL, PRk pH 454 T X4 Zn® I Fe™ FMR B 26 2%
SRR, pH 7.0 41 R X Zn® H1 Fe® [ W B
FH pH 2.0 44F T I 10 £5 4 455 T P FP pH 4%
TXF Ca* F1Fe™ HMR Y 2 AH2Z A K, pH 7.0 & fF
TR Ca® T Fe® [WLF R pH 2.0 40 T 2 5
Ttie HFEARMENAEHREBE T, BEETEN
S R B 22 0 ASAH ], P A pH 4% F T, 5 41
o 0T 4 W B 2R R BRI R Ca*'s Fe?'s Fe''s
Zn’'s FEEAYEMMEAR, X H m & E s 1T
TR B A ASAH ], PR pH 46 4F T, % I £ 27 4%y

—%— SDF—{1—TDF —@—IDF

1

/(mg+g) Absorption ratc

RS

0 5 10 1520 25 30 35 40 45 50 55 60
18] / min Time

8 pH 7.0.37 CHMF T & E G Efdens F I S B
ka4

Fig.8 Change of absorption rate on Fe’" by dietary fiber with
time at pH 7.0 and 37 C

i & B8 BT 0 M RE 7 R B/MK R N - IDF
TDF. SDF. D\ g R, LB e s & F 40 A o
&R BT IR ROR S G A R R pH &
F EHEEE TR EEZHRFEE X,
2.2 BBFEERAEXNARMBERS. 8. %5
ER N

SI2 I 0 ) R BRL A P LT 4 R B 1Y Bk
BERWIFRME 2~4 Fir.

172 2~4 B WL, 76 BN S50 1 (6] o B A 1l e
6] B HE K, % 2R BRI P45 L B Bk S R AT
FERE R K, (B 7E R 2% S804 2 8] DL B 4% 512
BHSEENBEHAZ BN E MBI IR ELAS
e BB EMEES (P>005) . X Ui BE B R
FE A KRB PN E e E R B 5
WA B, (R U, B R A A S
XF B AR NS BR800 IEE AR E KT
FEAER R

R2 BESBERSENARMNFSE SN

Tab.2 Influence of dietary fiber from Eucheuma sp. on serum calcium in rats #=90; X=SD; mmol - L"

K FEI 8] Sampling time

20 | Treatment

0 J& 0 week % 2 K 2nd weekend % 5 Ji K 5th weekend
Xt B 4H Control 2.1340.08 2.3440.04 2.86%0.05
] R Er4f 4 SDF 226+0.01 2.2940.07 2.84+0.03
B IE &4 4E TDF 2.10%0.17 2.263+0.04 2.8040.02
VMG fr 4t 4 IDF 226+0.01 2.3140.04 2.85+0.03

W BSEBRHEHSEENRALSTEEEER (P>0.05).

Note: No significant difference between test treatments and control (P>0.05).
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R3 BESRBERSENARMNFESSNHM

Tab.3 Influence of dietary fiber from Eucheuma sp. on serum zinc in rats

n=90; X+ SD; mmol + L'

SRAFEIA] Sampling time

20 | Treatment

0 J& 0 week % 2 K 2nd weekend % 5 i 5th weekend
¥t B 4H Control 30.99+1.55 40.34+1.82 51.66+3.69
] B Er4f 4 SDF 33.53+3.49 36.80+3.35 47.51+4.94
B IE &4 4E TDF 34.09+3.10 43.27+4.45 49.48+1.69
VMG B4t 4 IDF 36.17%£1.12 40.60+3.77 57.75+6.42

I BRBESERNRALLBRTEENER (P>0.05).

Note: No significant difference between test treatments and control (P>0.05).

R4 BESEBERSENARMFRS SN2

Tab.4 Influence of dietary fiber from Eucheuma sp. on serum iron in rats

n=90; X+ SD; mmol + L"

SFFEI[A] Sampling time

20 | Treatment

0 J& 0 week % 2 K 2nd weekend % 5 Ji K 5th weekend
Yt 45 Control 35.89+3.99 49.86+0.31 65.60+1.20
] R B4t 4 SDF 40.27+1.64 49.73+1.64 59.40+2.80
BIE &£ 4E TDF 39.86+3.74 46.03%£1.99 63.80+4.34
MG B4t 4 IDF 41.51+4.52 46.524+5.22 61.201+4.20

I ERBESERNBALLRTEENER (P>0.05).

Note: No significant difference between test treatments and control (P>0.05).

3 it

il B 2 44 ) < JB8 T P R BB A 2 R B AT
Py ERR By AL R I AR SR ISR 2T 4R AL
SELE AR AT A O R R B 5, T LA 4%
BB BT A AT LB BRI OR AT AR R AN AT I
WY A ERI MY T AR S B AR E RO ER RR,
ERVNORERINF (I N s S TR AR R PN Ok R
Sk, T IV AR R ) SEA BRI CR, £ & Langmuir
W B , 2 — Pl AT b T AR e 1
s PR BT A DA (RS X W B A ik AN
(Ao A SEUS AEAR AN PRt 2 v, WL RS 3 7 R B ) i
5 min N &5 =1, 15 min J5 8RR, B )R L 2R
PSP . AT RER AR, WIaa b BUBL B [ &
T 2 38 KR I, A7 3R R B o B SRR A, R
FE A IR B B e L B A 2 KU ) BRI MY 0%
Wike TP AR . BT B I R R Y
UL AE R B A, JEH R A IR S T4 J5 S B
BRI G, RIS EE IR P A
CIEIN7/BE i pa i Y B e B ES
BRI Z

TELBR S [ fr 2T 40 o 2 B B 7 IR 5 pH
A%, pH A BB B A R M AN K T T R e 4b

EW o pH 2 fF2 7 2T A p i PR R R R
R RS TN, B pH AT, S
B BT A 2, 0 A R R T &
BE 238 K. pH B PRI MW B 2. TR, Rk
SRt B 2T A /N I PR 50 N A 2 < T AR B
ERIEEE T B, RS A RIS i Z5 18 TR A
éﬁo

TELIBE S I 2T 4 o0f A 2 B B T IR NI 5
BT IR RANE A O, AR IE, B B AT R
(T B 26 15 4 J T AR AL RE AR DE T, ad L
Tob 4 o 185 7 WAL B D £ B 59 BT 4 Xk Zn™
Fe''\ Fe''\ Ca’'s ASZE v BRI SE G & 4T et 4 Fb
< JBR T R R SR A RN W 5 R A RE D P I AR
B X AT RE R B T LIRS I L A ST AR AL e
TR R T PRI, 78 Y LB fr 2 4
I 17 Y e 48 0 A8 AR A RE T 5 1) 5 S T PR R

TEL B S B0 2 4 00 A 2 e JRR T IR A5
BRI FRSEA . RSN SE 38, IDF W Y 552 24
s 20, Fetk o TDF, SDF Wi fff fz85. XA fE2 T
IDF 7£ < J& B 7 W By ok 2 22/E H, IDF & & e )
WR B At v, SRR S L . Fi4h, SDF fEH
JUFR AR pH 3 W0 25 S 3 A B8, AT ASETEE Y
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5%

() < J BT 45 VB R T, TR L SDF Y R P < de
o T PR £ 27 i) 2 J8 B T R R A A7 A
B2 1) 22 5, (R UL 7 AT S R BE Se £ 27 4 o I
IO AR AN [N AR ) 7 AR 0 H A T 3 =5 1 R
Tl £ 21 g F EL 151

FEARSNSE8 v, LIRS 5 o 27 4R 75 /N i A B 2R
BiH%f Ca®'\Zn®'\Fe®" Fl Fe™ 21 A R FE B B
(EAE SR N S R B B 27 4k A 7 d K
AN E (10%) T5 00T 5 A S sh mim 5 £ Bk
BN R XU AR SR A
XA a4 S8 BT W 2 S A IR B AL
RGN BRI R YR Ca®' Zn™,
Fe’" Fll Fe' (£ BT, RN /Ny, JUH 2N L
FRAIT AR SRR U E Ca”' Zn™'| Fe' (M
Pyrp B = A Bkl S AE B Bt =48 i N e AR 1L
B A B R 7 RN ) HEA AR ) 2
FEL DR, S A B AR A 2
T EL R TR T S e R T RO R B R
AU B 28 G0 0T < 8 18 1 O W SR B2 1Y) 4 o
R MARE AR fr 2 R0 a8 B 7 A ARSI
B SRR A B R A A3 AL IR AR 0 52 HL S i
FEo MR SR 45 SRR, LB S I R 2T 4l R 1K 5h
DI R B BR A e R TR R (AL R
St T4 AE 1E R R IN AT RE AN £E N R T xS
A ot e JE P B R A LE R IR 2R S T R
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Effects of dietary fiber from Eucheuma sp. on the absorption of calcium, iron and zinc

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

(1.South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences: Guangzhou 510300, China; 2.College of
Food Science and Technology, Guangdong Ocean University . Zhanjiang 524025, China)

Abstract: It was largely reported both in domestic and overseas studies that the dietary fiber had absorption
effect on some toxicants and injurants such as heavy metals, estrogen and radical, etc, so the dietary fiber had the
functions of preventing and curing some diseases. But it is still unknown whether the dietary fiber can also absorb
some healthful metals along with absorbing toxicants and injurants, and finally lead to malnutrition. In this study,
three dietary fibers which were soluble dietary fiber (SDF), insoluble dietary fiber (IDF) and total dietary fiber
(TDF) were extracted from Eucheuma sp. and their absorption effects on the healthful metals of calcium;, iron and
zinc were studied in vivo and in vivo. In vitro, the experiment was carried out under simulated temperature and
pH in mammalian stomach and small intestine. /n vivo, SD rats were fed with feedstuff containing 10% dietary
fiber for 5 weeks. The results showed that: (1) In vitro, the absorption effects of the three dietary fibers on Ca’’,
Fe’', Fe’" and Zn>" were related with pH, sort of metal ions and solubility of dietary fiber. The absorption effect
of dietary fiber on healthful metals in small intestine was stronger than that in stomach.The absorption effect of
dietary fiber on Ca>" was the strongest, followed by Fe’*, Fe'*, and Zn’* orderly. Among the three dietary fibers,
the absorption effect of IDF on these healthful ions was the highest, TDF second and the SDF last. (2) In vivo, the
quantity of healthful metals in serum of trial rats increased slightly with the feeding time, but had no significant
difference with the control (P > 0.05). These results indicate that SDF, IDF and TDF from Eucheuma sp. have
absorption effects on Ca™’, Fe’', Fe’* and Zn’" in vitro, while they have no significant effects on physiological
levels of calcium, iron and zinc in animal serum.Therefore, it could be concluded that dietary fiber probably has
no significantly negative effect on people’ s assimilating healthful metals of calcium, iron and zinc. [Journal of
Fishery Sciences of China, 2008, 15 (2): 323-329 ]

Key wards: Eucheumas; dietary fiber; calcium; iron; zinc
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