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Effects of Indigestible Dextrin on Bowel Function and Serum Lipid in Rats
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Dept. of Food and Nutrition, Taejon University, Taejon 300-716, Korea

Abstract

The present study was undertaken to evaluate the effect of indigestible dextrin on bowel function
and serum lipid. Recently developed indigestible dextrin is water soluble dietary fiber obtained by
heating and enzyme-treatment of potato starch with low viscosity. SD male rats weighing 80~85g
were divided into three groups; control diet(IC), control+5% pectin(IP), control+5% indigestible
dextin(ID). Experimental rats were fed one of the experimental diets ad libitum for six weeks. Weight
gain, food intake, and food efficiency ratio were not significantly different among other groups. Those
of ID tended to be higher than in IP and IC. Weights of liver, spleen and kidney were not significantly
different among groups. Epididymal fat pads weight in IP and ID tended to be lower than in IC. The
weight of cecum was sinificantly higher in ID than in other groups(p<0.05). The weight and length
of large intestine tended to be higher in IP and ID than in IC. Total feces excretion of ID and IP
tended to be more than that of IC. Transit time was shorter in IP than in other groups. Serum total
lipid, total cholesterol and TG levels were higher in IC group than other groups. The fecal excretion
of lipid was significantly higher in IP than in other groups(p<0.05). That of ID tended to be more
than that of IC, so fat apparent absorption of ID was lower than that of IC. Ca absorption were
decreased more in IP than in other groups(p<0.05).
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Table 1. Composition of experimental diets (g/kg diet)

IC 134 D
Corn starch 600 550 550
Casein 150 150 150
Methionine 3 3 3
Beef tallow 100 100 100
Com oil 100 100 100
Salt mixture! 35 35 35
Vitamin mixture® 10 10 10
Choline chloride 2 2 2
Indigestible dextrin 0 0 50
Pectin 0 50 0

USalt mix(g/kg mixture): Calcium phosphate, dibasic 500, sodium chloride 74, potassium citrate, monohydrate 220,
potassium sulfate 52, magnesium oxide 24, manganous carbonate 3.5, ferric citrate 6.0, zinc carbonate 1.6, cupric
carbonate 0.3, potasium iodate 0.01, sodium selenite 0.01, chromium potassium sulfate 0.55, sucrose, finely powdered

to make 1,000g

PVitamin mix(mg/kg mixture): Thiamin HCI 600, riboflavin 600, pyridoxine HCl 700, nicotinic amd 3,000, D-calcium
pantothenate 1,600, folic acid 200, D-biotin 20, cyanocobalamme 1, retinyl palmitate or acetate +@ , dl- a—tocopheryl
acetate +@ , cholecalciferol 2.5, menaquinone 50 sucrose, finely powered to make 1,000g
DAs stabilized powder to provide 400,000 IU vitamin A activity or 120,000 retinol equivalents
®As stabilized powder to provide 5,000 IU vitamin E activity

®Menadione

IC: Control, IP: Control+pectin, ID: Control +indigestible dextrin
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Table 2. Food intakes of the rats fed experimental diets (g/rat)
Period(week) IC P D
1st 571+ 85" 587+ 69 5841114
2nd 89.7+ 94 98.1+16.1 999+12.7
3rd 97.8+16.2% 908*11.9" 112.1+11.4°
4th 1051£12.7 117.3+159 121.1£ 90
5th 1105+11.2 1064+ 7.1 110.9+20.5
6th 1006+11.8 109.9+226 1166+ 9.0
Total 560.8+51.84 581.2£56.67 619.1£55.40

“Values are mean®SD of 8 animal

**Same letters in a row are not significantly different at p<0.05 by Duncan’s multiple range test

See the Table 1 for the abbreviations
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Table 3. Body weight gain of the rats fed experimental diets
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(g)

Period(week) IC P D
Tnitial 814+ 75" 817+ 79 816+ 76
Ist 1023+ 94 109.9+175 109.4£22.4
2nd 1363%152 130.3+12.8 143.6+36.3
3rd 162.4+235 165.7£289 176.0129.8
4th 2147284 2336+27.7 2425+426
5th 265.7+235 2652+14.3 2819+4338
6th 297.4+34.2 303.6+40.2 329.4+40.4
FER 0.383+0.028 0.379%0.053 0.399+0.029

D -
Values are mean*SD of 8 animals

FER=weight gain/food intake

See the Table 1 for the abbreviations

Table 4. Liver, spleen, kidney and epididymal fat pads weights

of the rats fed experimental diets (g/100gB.W.)

IC P D
Liver 3.32+0.26" 2.8410.30 3.34+0.25
Spleen 0.2210.02 0.21+0.02 0.20+0.02
Kidney 0.66+0.08 0.71+0.03 0.66£0.04
Epididymal fat 152+0.34 1.44+0.19 1.49+0.33

YValues are meantSD of 8 animals
See the Table 1 for the abbreviations

Table 5. Cecum, large intestinal weight and length, feces weight and transit time of the rats fed experimental diets

IC P D
Cecum(g/100gBW) 0.72£0.096"" 0.76+£0.159" 1.20+£0.31°
Washing cecum wt.(g/100gBW) 0.28+0.075" 0.35+0.067° 0.33+0.05°
Large intestine wt.(g/100gBW) 0.44£0.056 0.55£0.1897 0.46+0.12
Large intestine length(cm/100gBW) 4440577 4,81%0.654 4.20+0.53
Feces wt.(g) 2161048 240+1.12 2.35+0.31
Transit time(minute) 664.75£159.62 591.43+129.61 713.87+193.73

YValues are mean+SD of 8 animals

abSame letters in a row are not significantly different at p<0.05 by Duncan’s multiple range test

See the Table 1 for the abbreviations
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Table 6. The concentration of serum lipids of rats fed experimemtal diets (mg/100ml)
IC IP ID
Cholesterol 88.96+19.34" 7956 9.05 77.79%£17.99
Total lipid 540.74148.92 505.16+31.38 523.311t40.39
Triglyceride 305.21+70.27 255.98+61.07 219.01%+79.17

YValues are mean*SD of 8 animals
PSee the Table 1 for the abbreviations
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Table 7. Lipid absorption ratio of rats fed experimental diets

IC P D
Lipid intake(g/day) 663+ 131" 696+ 0.86 614+ 253
Fecal lipid(mg/day) 56.8+21.2° 1007 +23.7° 76.3 £16.9%
Lipid absorption(%) 992+ 0.25 986 * 0.22 938 + 0.24

1 )
'Walues are mean*SD of 8 animals

**Same letters in a row are not significantly different at p<0.05 by Duncan’s multiple range test
Lipid absorption=(lipid intake-total feces lipid)/lipid intake X 100

See the Table 1 for the abbreviations

Table 8. Ca absorption and excretion ratio of rats fed experimental diets

IC P D
Ca intake(mg/day) 2412+ 4807 21.10% 6.14° 2037+ 478"
Urinary Ca excretion(mg/day) 0.13£0.07 0.16% 0.19° 042+ 0.29°
Fecal Ca excretion(mg/day) 10.08=1.81 11.94* 7.16 11.80% 3.11
Ca retention(%) 56.79+8.63 46.68+21.45 57.97111.09
Ca absorption(%6) 57.34+853" 473712192 50.37+11.21°

YValues are mean+SD of 8 animals

**Same letters in a row are not significantly different at p<0.05 by Duncan’s multiple range test
Ca retention=(Ca intake—urinary Ca excretion—fecal Ca excretion)/Ca intake X 100
Ca absorption=(Ca intake-fecal Ca excretion)/Ca intake X100

See the Table 1 for the abbreviations
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