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ABSTRACT

This study was carried out to investigate the effects of the kinds and the amounts of dietary fiber
on serum lipid composition in rats. Seventy-two male Sprague-Dawley rats weighting 160+10g were
fed diets containing 1.0%, 3.6%, 6.0% and 10.0% a-cellulose, pectin and alginic acid for 4 weeks. Daily
food intake of experimental groups was significantly higher in the a-cellulose 10.0% group than in the
other groups. Increasing the dietary fiber level decreased the food efficiency ratio of the a-cellulose,
pectin and alginic acid groups, Serum triglyceride concentration was significantly lower in the rats fed
the alginic acid diet. Serum total cholesterol concentration showed no significant difference in the
kind and the amount of three dietary fibers, Serum HDL-cholesterol concentration was higher in «
—cellulose and pectin diet, HDL-cholesterol /total cholesterol ratio was higher in a-cellulose and pectin
diet than alginic acid diet. In conclusion, alginic acid is good for the serum triglyceride decrease, pec-
tin is good for HDL-cholesterol increase, a-cellulose and alginic acid are good for HDL-cholesterol /
total cholesterol ratio increase, But the different effects according to the dietary fiber’s contents did
not show a significant trend.
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Table 1. Composition of experimental diets(g /kg)

Dietary fiber Pectin Cellulose Alginic acid

Level (%) 1 3.6 6.0 100 1 3.6 6.0 100 1.0 3.6 6.0 10.0
Pectin 10 36 60 100 - - - - - - - -
a-Cellulose - - - - 10 36 60 100 - - - -
Alginic acid - - - - - - - - 10 36 60 100
Corn starch 545 519 495 455 545 519 495 455 545 519 495 455
Sucrose 100 100 100 100 100 100 100 100 100 100 100 100
Casein 200 200 200 200 200 200 200 200 200 200 200 200
Lard 45 45 45 45 45 45 45 45 45 45 45 45
Corn oil 45 45 45 45 45 45 45 45 45 45 45 45
Choline chloride 2 2 2 2 2 2 2 2 2 2 2 2
Vitamin mixture? 15 15 15 15 15 15 15 15 15 15 15 15
Mineral mixture? 35 35 35 35 35 35 35 35 35 35 35 35
DL-Methionine 3 3 3 3 3 3 3 3 3 3 3 3
Energy (Kcal) 2580 2476 2380 2220 2580 2476 2380 2220 2580 2476 2380 2220

1) AIN-76 Vitamin mix(g /kg): thiamin - HCl 0.6; riboflavin 0.6; pyridoxine - HCIl 0.7: nicotinic acid 3; D-calcium
pantothenate 1.6; folic acid 0.2: D-biotin 0.02; cyanocobalamine 0.001: retinyl palmitate 0.8(500,000 IU /g); dl-a
-tocopherol acetate 20(250 IU /g): cholecalciferol 0.00025; menaquinone 0,005,

2) AIN-76 Mineral mix(g /kg) : CaHPO, 500; NaCl 74,0; KsCsH:O;+ H20 220.0; K,SO, 52; MgO 24.0; MnCO; -
12H;0 3.5 CgHsO7Fe - 3H,0 6.0: ZnCO3 1.6; CuCO; - Cu(OH); - H;0 0.3; KIO; 0.01: NapSeOs - 5H;0 0.01; CrK

(8Qy);2 - 12H,0, 0.55, Sucrose 118,
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Table 2. Food intake, body weight and food efficiency ratio in rats by intake level of dietary fiber

gLy - Heg - ogA

ROl o} RAGSRGH

Body weight
Group Food intake Initial (g) Final(g) FER
Cellulose (%)
1.0 21.9%5.7% 166.0+4.5"8 305.7+ 7.5%® 0.24*
3.6 23.6%4.6 162.2+3.3 316.7+14.22 0.23°
6.0 22.3+5.7 166.4+4.0 284.6+15.1° 0.19°
10.0 31.0+7.7 164.0+3.9 301.7+ 2.7%° 0.17¢
Pectin
1.0 23.7£5.1% 165.6+3.7% 349.8+24.7% 0.31*
3.6 23.0+4.2 164.8+3.7 307.0+24.3%° 0.25°
6.0 23.1£54 163.0+3.8 303.7+25.6% 0.22¢
10.0 20.2+5.9 166.2+4.1 280.7% 2.2° 0.19¢
Alginic acid
1.0 22.543.3% 163.0+4.78 335.0+23.8° 0.30°
3.6 15.7+4.7 162.2+4.5 277.5+12.5° 0.27°
6.0 19.2+6.3 165.2+4.8 297.0£27.7%° 0.23°
10.0 22.9+6.8 166.0+3.8 296.8+11.3® 0.20°

1) Mean + S.D. for six rats per groups.

2) Values in a column with different superscripts are significantly different p<0.05 level according to Duncan’s

multiple range test.
3) NS : not significant.
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Table 3. Serum triglyceride, phospholipid concen-
tration in rat by intake level of dietary

fiber (mg /dl)

Group Triglyceride  Phospholipid
Cellulose (%)

1.0 68.6+14.2>  107.0+30.7M

3.6 120.0x52.3% 92,7+16.1

6.0 85.8+28.6® 82.1+21.1

10.0 107.4+26.8%  92.2+28.3
Pectin

1.0 120.8+23.9%° 108.5+ 9.0

36 84.4+324 93.61+24.0

6.0 83.7+35.6 96.7£28.9

10.0  97.1+28.2 97.0+13.2
Alginic acid

1.0 77.7+30.7%°  93.1+15.8"

36 87.6+23.4 92.4£20.0

6.0 73.8428.9 104.0+35.6

10.0 74.2+10.5 78.0+19.1

1) Mean + S.D. for six rats per groups.

2) Values in a column with different superscripts are
significantly different p<0.05 level according to
Duncan’s multiple range test,

3) NS : not significant.
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Table 4. Concentration of serum total cholesterol and HDL-cholesterol and HDL-cholesterol /total cholesterol

ratio in rats by intake level of dietary fiber (mg /d1)
HDL-cholesterol /

Group Total cholesterol HDL-cholesterol Total cholesterol ratio
Cellulose (%)

1.0 58.7+ 4.5V 15.0+2.9" 0.25%

3.6 56.5t 7.7 12.5+2.5 0.22%®

6.0 56.7+ 4.2 13.2+1.7 0.23®

10.0 70.5+11.0 13.0+2.9 0.18°
Pectin

1.0 70.8+ 9.5™ 16.0+3.0° 0.22%

3.6 75.7+ 8.8 14.7£0.9° 0.19°

6.0 62.5+12.8 14.5+2.0° 0.23*

10.0 59.0+ 7.1 12.0+1.5° 0.20°
Alginic acid

1.0 60.8+13.4™ 11.4+1.5% 0.19

3.6 59.0+14.5 10.7+£2.7 0.18

6.0 84.0+13.0 11.5+2.6 0.13°

10.0 62.2+15.3 11.7+2.3 0.19*

1) Mean + S.D. for six rats per groups.

2) Values in a column with different superscripts are significantly different p<0.05 level according to Duncan’s

multiple range test,
3) NS : not significant.
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