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The Influence of Dietary Fiber on Intestinal Environment in Rats
Controlled by Food Restriction
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Abstract

The effects of food restriction on the fecal microflora, moisture, pH, indole, 2-glucesidase, and A-gluc-
uronidase in rats were studied for 4 weeks,

Four groups of rats for feeding was allocated to the following experimental trials: (1) contrel contain-
ing 1% cellulose, {2) control with food restriction, (3) treatment of diet containing butterbur, (4) treat-
ment of butterbur combined with diet restriction.

Treatment of butterbur combined food restriction sigmficantly {p<<0.05) reduced the growth of Bacter-
oides, Peptococcus, Strepiococecus, Staphylococcus, and Escherchia coli, respectively,

No remarkable changes in the #-glucesidase and g-glucuronidase activities were observed but indole
content significantly decreased,

Pased on these results, treatment of butterbur combined with diet restriction in rats had a signif-
cantly effect for preventing the growth of those pathogenic microorganims.
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Table 1. Composition of experimental diets

(2/100g)
Ingredients ?:iil;i? Butterbur
Casein 20.0 20.0
Corn starch 40.0 29.0
Sucrose 20.0 20.0
Lard 5.0 5.0
Corn 0il RO 5.0
Fiber source 0.0 15.0
Cellulose 1.0 1.0
Vitamin mixture 1.0 1.0
Mineral mixture 3.5 3.5
Choline chloride 0.2 0.2
DL-Methionine n.3 0.3

1) Vitarmn mixture (mg/100g) @ VDs 0.582, a-loco-
phercl-acetate 1200.0, Rehnol-acetate 93.2, VE; 6.0,
Thiamm-HCl 59.0, VB 0.2, ¥C 588.0, Pyridoxine-
HCI 29.0, D-biotin 1.0, Folic acid 2.0, Inositol 1176,
0, Ca-pantothenate 235.0, Riboflavin 59.0, Nicotinic
acid 294.0, Sucrose 96257017

2) Mineral mixture{g /100g) : CaCQ; 23,29, CaHPO; -
2H.0 0.43, EH,PO, 34.31, NaCl 25.06, MgS0, -
?Hzo 9.98, FE(CEHE;OF) ' E[‘Izo 3,623, CU504 ' SHzO
0.156, MnSQy - HxD 0.121, (NH,)elaqO - 4H,0 0.
0025, Naz5eCy » 5H:0 0.0015, ZnCle 0.02, KI 0.0005.
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Table 2. Change of food intake, weight gain and food efficiency ratio {FER) in rat

Graup Food intakelg /day) Weight gain(g /day) FER

o 21,07+ 3,63 2.84+0.38° 0.14£0.02"
CR 14.6 +0.24* 0.51+0,16* 0.04+0.02¢
B 22.6 +1.18" 1.88+0.38" 0.08+0.0128
BR 14.6 +0.24° 0.50+0,13° 0.04£0.01°

1) C : Cellulose 125, CR : Cellulose restricted, B : Butterhur 15%, BR : Butterbur restricted

2) Mean+S.E

3) Values with different alphabets are significantly differenl groups at the 0,05 level according to Duncan’s multiple

range test,
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Table 3. Effect of food restriction on intestinal microorganisms in rats

Group Total microorganisms Lactobacillus spp. Bifidabacterium spp.
cre 0.08% 30 23159 7.41£0,30% 6.81+0,38™
CR 8.97 £0.25 7.89+0.19 6.78+0,56

B 9.25 +0,10 7.88+0.18 7.25x0.41

BR 8.94 £0.07 7.90+0.35 7.38£0.14

1) C : Cellulose 5%, CR : Cellulose restricted, B : Butterbur 15%, BR : Butterbur restricted
2} Bactenal counts expressed as mean+3S_E of logiy CFU / gram of wet feces

3) NS : not significant

Table 3. continued
Group Bacteroides spp. Eubuacterium spp. Peprococcus spp. Streptococcus spp.
C 8.060,17* 7.88+£0.16% 8.170.200 7.54£0.18°
CR 8.04+0.21° 7.60+0.25 7.38£0.26° 7.06+0.30°
B 7.43+0,16 7.81£0.10 6,80+0.12 6.25+0. 2070
BR 7.24+0,23 7.58+0.26 6.89x0.19° 6.2430.21%
Table 3. continued
Group Clostridium spp. C. perfringens Staphyloceccus spp. E. coli
C 5.50£0.11% NDY B.72+0.11° 7.27 £0.40=
CR 5.6504+0.43 ND 5.58+0.21° 7.75+0.47¢
B 5.49+0.25 ND 5.47+0,18° 6.56-+0.48%
BR 5.31+1.02 ND 4,580, 15 5.87+0.23

1) ND : not detecled
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Table 4. Effect of food restiction on activities
of A-glucosidase and g-glucuronidase

Group! A-glucosidase A-glucuronidase
C 30.08% +5.07= 78.35+12.24°
CR 28.20 +4.552 73.12+11.09*
B 67.87 +10.23° 11165421210
BR 50.81 +8.53® 80.52+15.5(#

1} C : Cellulase 1%, CR : Cellulose restricted,
B : Butterbur 15%, BR : Butterbur restricted
2} Data were expressed as mean+S.E,
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Table 5. Contents of indole, moisture, pH in large intestinal contents of rats

Group? Indole (ug /g) Moisture{%s) pH
C 3.088 0,700 T0.35+2.24 760010
CR 3.20 +0.55" 73.12+1,0% 7.71+0,00
B 0.87 +0.23 78.05+1.214 7.5340.08
BR 0.81 +0.23 79.521.50 7.51+0,08

1) C : Cellulose 125, CR : Cellulose restricted, B : Butterbur 15%, BR : Butterbur restricted

2) Data were expressed as mean=+S.E.
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