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1.3
1.3.1
SDF (IDF) 12

(TDF) 12

60~65 
60~65 

4

1.3.2 10
100 mL 0.5 g/L pH 2.0 7.0

Ca2+ Zn2+ Fe2+ Fe3+ 250 mL
100 SDF TDF

IDF 0.5 g 37 
5 min 15 min 25 min 35 min

60 min 1 mL 5 000 r/min
5 min 13-14

3

mg / g DW = 
100 C1 C2

W
100 mL  C1

mg / mL  C2
mg / mL  W g

1.3.3
1 3

10%
1

1
Tab.1 Composition of diefs %

Treatment Fish meal Dietary fiber Soybean oil Ca H2PO4 2

*

Mineral Vitamin Corn starch

Test treatments
20 10 7.5 3 0.25 0.25 59

Control
20 0 7.5 3 0.25 0.25 69

* Mn 12% Zn 10% Fe 8% Cu 0.8% 10.2% Co 0.1%. VC 0.62 g/kg VA 200 IU/kg VD3 2 000 IU/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
VD3 2 000 IU/kg VE 18 mg/kg.

(2) 40 SD
7 d

4 1 3
10

5 15
0 2 5 12 h

2 mL

1.4
X SD

SAS V8.0 Excel
Bonferroni t-test Dunnett s t-test

2

2.1 Ca2+ Zn2+ Fe2+ Fe3+

pH 2.0 pH 7.0
pH Ca2+ Zn2+ Fe2+

Fe3+ 1~8
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1 pH2.0 37 Ca2+

Fig.1 Change of absorption rate on Ca2+ by dietary fiber with 
time at pH 2.0 and 37 

2 pH7.0 37 Ca2+

Fig.2 Change of absorption rate on Ca2+ by dietary fiber with 
time at pH 7.0 and 37 

3 pH 2.0 37 Zn2+

Fig.3 Change of absorption raeo on Zn2+ by dietary fiber with 
time at pH 2.0 and 37 

4 pH 7.0 37 Zn2+

Fig.4 Change of absorption rate on Zn2+ by dietary fiber with 
time at pH 7.0 and 37 

5 pH 2.0 37 Fe2+

Fig.5 Change of absorption rate on Fe2+ by dietary fiber with 
time at pH 2.0 and 37 

6 pH 7.0 37 Fe2+

Fig.6 Change of absorption rate on Fe2+ by dietary fiber with 
time at pH 7.0 and 37 
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7 pH 2.0 37 Fe3+

Fig.7 Change of absorption rate on Fe3+ by dietary fiber with 
time at pH 2.0 and 37 

8 pH 7.0 37 Fe3+

Fig.8 Change of absorption rate on Fe3+ by dietary fiber with 
time at pH 7.0 and 37 

1~8 4

5 min
pH

15 min
pH

pH 7.0 pH 2.0
pH Zn2+ Fe3+

pH 7.0 Zn2+ Fe3+

pH 2.0 10 pH
Ca2+ Fe2+ pH 7.0
Ca2+ Fe2+ pH 2.0 2

pH
Ca2+ Fe2+ Fe3+

Zn2+

pH

IDF
TDF SDF

pH

2.2

2~4
2~4

P>005

2
Tab.2 Influence of dietary fiber from Eucheuma sp. on serum calcium in rats n=90 X SD mmol • L-1

 Treatment
 Sampling time

0  0 week  2  2nd weekend  5  5th weekend
  Control 2.13 0.08 2.34 0.04 2.86 0.05

  SDF 2.26 0.01 2.29 0.07 2.84 0.03
  TDF 2.10 0.17 2.26 0.04 2.80 0.02
  IDF 2.26 0.01 2.31 0.04 2.85 0.03

P>0.05 .
Note No significant difference between test treatments and control P>0.05 .
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3
  Tab.3 Influence of dietary fiber from Eucheuma sp. on serum zinc in rats  n=90 X SD mmol • L-1

 Treatment
 Sampling time

0  0 week  2  2nd weekend  5  5th weekend
  Control 30.99 1.55 40.34 1.82 51.66 3.69

  SDF 33.53 3.49 36.80 3.35 47.51 4.94
  TDF 34.09 3.10 43.27 4.45 49.48 1.69
  IDF 36.17 1.12 40.60 3.77 57.75 6.42

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

4
  Tab.4 Influence of dietary fiber from Eucheuma sp. on serum iron in rats  n=90 X SD mmol • L-1

 Treatment
 Sampling time

0  0 week  2  2nd weekend  5  5th weekend
  Control 35.89 3.99 49.86 0.31 65.60 1.20

  SDF 40.27 1.64 49.73 1.64 59.40 2.80
  TDF 39.86 3.74 46.03 1.99 63.80 4.34
  IDF 41.51 4.52 46.52 5.22 61.20 4.20

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

3

Langmuir
10-11 16

5 min 15 min

pH
pH

pH
17-18 pH

pH

10

Zn2+

Fe3+ Fe2+ Ca2+ 4

IDF
TDF SDF

IDF IDF
SDF

pH
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SDF

Ca2+ Zn2+ Fe2+ Fe3+

(10%)

Ca2+ Zn2+

Fe2+ Fe3+

Ca2+ Zn2+ Fe2+

19

1  . J .

1998 19 5 7 10.

2  . 4 NO2

J . 2006 25 1 28 31.

3  . J .

1998 34 1 52.

4  .

J . 2005 24 3 1 4 25.

5  .

J . 2005 1 91 93.

6  .  • OH

J . 1997 5 44 45.

7  Urbano G LopezJurado M Fernandez M et al.Ca and P 

bioavailability of processed lentils as affected by phytic acid 

content J . Nutr Res 1999 19 1 49 64.

8  Bosscher D Van CaillieBertrand M Van Cauwenbergh R et 

al.Availabilities of calcium iron and zinc from dairy infant 

formulas is affected by soluble dietary fibers and modified starch 

fractions J . Basic Nutr Invest 2003 19 7/8 641 645.

9  Sangnark A Noomhorm A.Effect of particle sizes on invitro 

calcium and magnesium binding capacity of prepared dietary 

fibers J . Food Res Int 2003 36 91 96.

10  .4 Cd2+ Pb2+ Hg2+

J . 2007 14 1 132 138.

11  . PDF Pb2+ Cu2+ Zn2+ Ca2+

J . 2004 25 4 152 155.

12  .

J . 2006 27(10 292 296.

13  . M .

2002 239 245.

14  . M .

1979 11 85.

15  .

J . 1995 16 2

125 127.

16  . J .

2002 21 3 47 49.

17  .

Fe Zn Mg J .

1994 20 1 8 12.

18  . J .

2003 22 2 39 44.

19  . M . 2004 179.
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Effects of dietary fiber from Eucheuma sp. on the absorption of calcium iron and zinc

LI Lai-hao1 YANG Shao-ling1 2 QI Bo1

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 extractcd 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. In 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 Ca2+

Fe2+ Fe3+ and Zn2+ 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 Ca2+ was the strongest followed by Fe2+ Fe3+ and Zn2+ 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 Ca2+ Fe2+ Fe3+ and Zn2+ 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 Eucheuma dietary fiber calcium iron zinc
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