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Combined Effect of Polydextrose and Cereal Dietary Fiber
on the Growth Rate and the Cholesterol Metabolism in Rats

Osumu CHONAN, Yukie MIDORIKAWA, Fukio OHTA and Yiko AYANO
(Laboratory of Food and Nutritional Chemistry)

ABSTRACT

The effect of additional polydextrose (PD) on growth rate and the cholesterol metabolism, and
on digestibility of certain nutrients were examined in rats fed diets containing one of those water
insoluble dietary fiber (IDF) sources, as cellulose powder, refined corn bran and refined wheat bran.

PD was supplemented (at 3% level) to diets containing each source of IDF and those exper-
imemtal diets were fed weaning rats for 22 days. The dietary addition of PD did not depress the

growth of rats, but showed a significant effect to reduce the eviscerated carcass weight ratio. In
addition, PD exerted weak inhibitory effects on the intestinal absorption of protein and other
components. _

PD was also supplemented to hypercholesterolemic diets at 5% level and its effect on cholesterol
All PD supplemented
This result indicates

metabolism was evaluated by feeding those diets to weaning rats for 12 days.
groups exhibited a tendency to increase the serum and liver cholesterol level.

that PD does not show the hypocholesterolemic effect.
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Table 1. Composition of diet. ™
cp RCB RWB
Cont. PD Cont. PD Cont. PD
Corn starch®’ 45.00 45.00 45.00 45.00 45.00  45.00
Casein 22.00  22.00 22.00 22.00 22.00  22.00
Mineral mix®’ 3.50 3.50 3.50 3.5 3.5  3.50
Vitamin mix®’ 1.00 1.00  1.00  1.00  1.00  1.00

Choline chioride 0.15 0.15  0.15 0.15 0.15 0.15

Lard 9.00 9.00 9.00 9.00 9.00 9.00
Corn oil 1.00 1.00 1.00 1.00 1.00 1.00
Sucrose 13.10 10.06 12’1 9.67 12.18 9.14
Cpe? 5.25 5.25 - - - -

RCB¢? - - 564  5.64 - -

RWB?’ - - - - 6.17 6.17
pPD°’ ) - 3.04 - 3.04 - 3.04

®) Pregelatinized .

®) These were identical with AIN-76"" ,J.Nutr.,107, 1340 (1977).
¢) Corresponding to 5.00%(dry matter).

4 Corresponding to Total Dietary Fiber(method of Asp) 5.00%.

) Corresponding to 3.00%(dry matter).

Table 2. Composition of diet. ®
cp RCB RWB
Cont. PD Cont. PD Cont. PD
Casein 22.00  22.00 22.00 22.00 22.00 22.00
Mineral mix®’ 3.50 3.50 3.50 3.50 3.50 3.50
Vitamin mix*’ 1.00 1.00 1.00 1.00 1.00 1.00
Choline chloride 0.15 0.15 0.15 0.15 0.15 0.15
Lard 9.00 9.00 9.00 9.00 9.00 9.00
Corn oil - 1.00 1.00 1.00 1.00 1.00 1.00
Cholesterol 1.00 1.00 1.00 1.00 1.00 1.00
Sodium cholate 0.25 0.25 0.25 0.25 0.25 0.25
Sucrose 56.85 51.80 56.46  51.41 55.93 50.88
cpe? 5.25 5.25 - - - -
RCB®’ - - 5.64 5.64 - -
RWB°? - - - ~ 6.17 6.17
PD®? - 5.05 - 5.05 - 5.05

) These were identical with AIN-76"" ,J.Nutr.,107, 1340 (1977).
% Corresponding to 5.00%(dry matter).
¢ Corresponding to Total Dietary Fiber(method of Asp) 5.00%.
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1. Cellulose 5% group.

iI. Refined corn bran 5% group.

I, Refined wheat bran 5% group.

V. Cellulose 5% + Polydextrose 3% group.

V. Refined corn bran 5% + Polydextrose 3% |group.
VI. Refined wheat bran 5% + Polydextrose 3% group.

Fig. 1 Growth eurves of each dietary group.
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Table 3.

Effect of PD and DF on body weight, feed intake, feed efficiency and relative organ
weight in rats fed experimental diets for 22 days (Exp. D).

Mean£S.E.(N=T)

RCB RWB Significant
- - main

Cont. PD Cont. PD Cont. PD effects
Initial weight(g) 83+2 83+1 83+2 83x1 83+1 83+1
Final weight(g) 243+6 250+6 2484 248%5 248+8 251%5
Veight gain(g) 159+5 167+5 165+4 164+4 164+6 1685
Feed intake(g) 361.4+9.9 379.4+15.0 368.1+6.7 369.1+10.4 366.8x+11.6 384.5+8.5
Feed efficiency"’ 0.44+0.01 . 0.44+0.01 0.45%+0.01 0.44+0.01 0.45+0.01 0.44+0.01
Eviscerated carcass weight(g) 1814 1874 185+3 1823 1855 184+4
Carcass weight/body weight(¥) 74.4%0.5 74.7%£0.3 7.7£0.5 73.5+0.4 74.8%0.3 73.3%+0.5 PD®
Liver(%)?’ 6.91+0.22 6.94+0.15 6.88+0.14 7.07+0.23 7.00+0.19 6.85+0.20
Stomach(%) 0.56+0.03 0.52+0.01 0.57+0.02 0.57+0.05 0.55%0.02 0.55+0.02
Small intestine(%) 2.20+0.17 2.17+0.11 2.40%0.24 2.08x0.18 2.35+0.14 2.23%£0.20
Cecum with content(%) 1.52£0.10 1.97+0.16 1.46%0.09 2.16+0.14 1.40£0.07 2.11%0.17 po®
Cecum(%) 0.22+0.02 0.26+0.02 0.22%0.03 0.32+0.02 0.22%0.01 0.33+0.02 pO®
Large intestine(%) 0.38+0.02 0.33%£0.02 0.37£0.03 0.35+0.02 0.33%0.02 0.41%0.03 PDXDF®
Retroperitonal fat(%) 1.20+0.16 1.35+0.17 1.22+0.10 1.40+0.13 1.57+0.14 1.45+0.15 ‘

Dyeight gain/feed intake.
2)0rgan weight was expressed as relative weight to eviscrated carcass.

s-bGignificant at levels *P<0.05,°P<0.01.

Table 4. Effect of PD and DF on serum and liver lipids level (Exp.I).

MeanS.E.(N=T)

cp RCB RWB Significant
main
Cont. PD Cont. PD Cont. PD effects

Serum lipids:

Total cholesterol(mg/dl) 90+4 102x7 1067 105+4 95+4 98+2

HDL cholesterol(mg/dI). 44x2 49+5 48*5 52+4 41+2 40x4
Triglyceride(mg/d1) 246+£22 256+ 26 28551 259+51 335+50 416+102
Arteriosclerotic index'’ 1.1£0.1 1.1+0.1 1.3+0.1 1.1£0.1 1.3%£0.1 1.6+0.3

Liver lipids:

Total cholesterol(mg/g.tissue) 2.36%0.13 2.50+0.13 2.56+0.26 2.27+0.14 2.34%0.12 2.55+0.11

Total cholesteroi(mg/1iver) 29.8+2.2 32.6+2.6 32.2+2.6 29.3+2.3 30.5+2.4 32.3%2.0
Triglyceride(mg/g.tissue) 15.0%£1.9 13.8+1.4 12.5%3.5 15.8+2.0 15.6%1.4 16.3%1.5
Triglyceride(mg/liver) 189.1£25.5 178.0%£16.6 157.5£43.9  205.5%29.3  204.4+21.1 206.3+21.6

Phospho | ipid(mg/g. tissue) 12.7+£0.5 12.6%0.5 12.6+0.9 12.7+0.6 13.0+0.6 12.9+0.4

Phosphol ipid(mg/tiver) 159.8+10.3 164.5+10.4 159.2+10.5 163.1+9.2 168.2+10.3 162.7£6.5

1 {Total cholesterol-HOL cholesterol} /HDL cholesterol.
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Table 5. Digestibilities of protein, fat and starch in rats for the final 15 days (Exp.I).

MeanS.E.(N=T)

cp RCB RWB Significant
‘ main
Cont. PD Cont. PD Cont. PD effects

Analitical data for diets:
‘Protein(®) ' 19.3 13.0 19.9 20.1 20.2 19.7
Fat(®) 9.9 9.8 10.1 9.9 9.9 9.9
Starch(%) 36.8 36.3 36.9 37.5 38.1 38.0
Weight of feces(g)!’ 1.35+0.05 1.76+0.10 1.36+0.04 1.67+0.07 1.27£0.06 1.70+0.07 pD®
Protein: : )
Daily intake(g) 3.45+0.10 3.59+0.14 3.63+0.06 3.29+0.49 3.70%0.14 3.82+0.07
Daily output(mg) 134.0+6.9 219.9+18.2 170.7+7.7 221.1+13.3  154.4+9.7 264.3+12.6 PD®,DF2 ¢A?
Apparent digestibility(%) 96.14+0.13 93.93+0.37 95.31%+0.16 94.07%0.20 95.33+0.25 93.09%0.26 PD®,DF® ¢A?
Fat:
‘Daily intake(g) 1.76£0.05 1.86+0.07 1.84+0.03 1.82+0.05 1.82+0.07 1.89+0.04
Daily output(mg) 33.6x1.6 54.8+8.4 41.1%4.2 46.3+4.2 60.4%6.0 77.2+5.7 PD®,DF® (A . B>
Apparent digestibility(%) 98.09+0.09 97.13+0.35 97.76%+0.22 97.46+0.17 96.70+0.26 95.93%0.26 PO®,DF® (A B)
Starch: )
Daily intake(g) 6.57+0.18 6.85+0.27 6.73+0.12 6.9210.21 6.99%0.26 7.26%0.15
Daily-output(mg) 15.7£1.6 24.0%+3.0 15.4+2.8 14.6+2.2 31.1%14.] 42.6+3.7 PDe ,DFb (R . B)
Apparent digestibility(%) = 99.77+0.03 99.63+0.06 99.74+0.04 99.79%+0.03 99.57+0.05 99.41+0.05 PD? ,DFb ¢4 . B)

V' Daily excrement per rat.

a=bGignificant at levels *P<0.05,°P<0.01.

W Significantly different between CP and RWB group(P<0.05).
® Gignificantly different between RCB and RWB group(P<0.05).

Table 6. Effect of PD and DF on body weight, feed intake, feed efficiency and relative liver weight

in rats fed hypercholesterolemic diets for 12 days (Exp.II).

Mean=+S.E.(N=T)

cP RCB RWB Significant
main
Cont. PD Cont. PD Cont. PO effects

Initidl weight(g) 122+2 122+2 122+2 1222 122+2 122+2

Final weight(g) 2165 2145 214+4 208+3 2172 2105

Weight gain(g) 944 92+3 93+3 872 95+2 88+4

Feed intake(g) 205.2+6.7 191.9%7.1 200.9%6.1 191.2+4.6 201.3+4.2 189.1+5.6 PD?
Feed efficiency'’ 0.46+0.01 0.48+0.00 0.46+0.01 0.45+0.01 0.47+0.01 0.47+0.01

Eviscerated carcass weight(g) 154+3 14714 151%£2 140+2 156+2 143+3 PD®
Carcass weight/body weight(3) 74.9+0.4 73.0£0.3 74.5+0.7 71.1+£0.5 75.8+0.8 71.6+0.6 PD®
Liver(g) 10.42+0.41 10.07+0.37 10.58+0.29 9.68+0.18 10.46+0.44 9.86+0.47
Liver/carcass: weight(%) 6.78+0.22 6.84%0.17 6.98+0.14 6.92+0.09 6.70+0.27 6.87+0.20

Vyeight gain/feed intake.
a-dSignificant at levels ®P<0.05,°P<0.01.
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Table. 7. Effect of PD and DF on serum and liver cholesterol level in rats fed hypercholesterolemic diets

(Exp. II). \ Mean=S.E.(N=T)
CcpP RCB . RWB Significant
- main
Cont. PD Cont. PD Cont. PD effects
Serum lipids:
Total cholesterol(mg/d1)
Sdays on diet 373+38 570+88 361+53 441+49 535+29 63757 PD®,DFb ¢A.8)
10days on diet 441 %65 496+ 39 296+24 409+64 496+44 586102 DFe &)
13days(at sacrifice) 342+40 383+40 252+ 31 255+40 354+20 311+48 DFe (8. ©)
HDL cholesterol (mg/d1) 16+2 13%1 173 20+3 151 18x1
Arteriosclerotic index!’ 25.3%6.0 29.1+4.3 16.1%£2.9 15.3+4.3 23.1%1.8 16.9+3.4 DFe ¢’
Liver lipids:

Total cholesterol(mg/g.tissue) 66.3%£2.7 78.3%1.5 65.7+1.6 73.0+3.4 59.4+1.6 70.2+2.0 PD®,DF® ¢A?
Total cholesteroi(mg/liver)  695.3%£54.4  789.6+37.7  693.3%16.1 703.0%+21.8  622.4£32.3  695.6%49.3

1) (Total cholesterol-HDL cholesterol)/HDL cholesterol.
a-®Significant at levels *P<0.05,°P<0.01.

M Gignificantly different between CP and RWB group(P<0.05).
¢ Significantly different between RCB and RWB group(P<0.05).
© Significantly different between CP and RCB group(P<0.05).

Table 8. Effect of DF and PD on cholesterol excreation in rats fed hypercholesterolemic diets (Exp.II).
Mean+S.E.(N=T)

cp . RCB RWB Significant
main
" Cont. PD Cont. PD Cont. PD effects
Ingested cholesterol(mg) [A] 2052t67 191971 200961 1912+46 2013+42 181956 PD®
Cholesterol
excreation(mg) [B] 947.77+73.99  750.60+54.45 1016.17+81.96 667.25+53.65 984.40+74.50 865.37+44.07 PD®
[B] 7 [A] (® 45.30+2.97 38.87+1.60 50.13+2.72 34.72+£2.35 48.86%3.56 46.04%2.79

aSignificant at levels ®P<0.05.

Table 9. Effect of DF and PD on bile acids excreation in rats fed hypercholesterolemic diets (Exp.II).
Mean£S.E.(N=7)

CP RCB RWB Significant
main

Cont. PD Cont. PD Cont. PD effects
Deoxycholic acid(mg)- 10.30£3.02 1.27£0.55 34.52+8.52 2.160.80 29.81+8.05 2.45+0.82 PD®,DF?
Chenodeoxycholic acid(mg) 8.42+1.66 8.87%1.78 5.28+1.65 4.91%1.27 7.31£1.02 8.65+2.08
Ursodeoxychol ic acid(mg) 11.16%1.90 1.51£0.88 6.06£2.15 4.38%1.40 6.81+1.43 4.12%1.43 pO®
Cholic acid(mg) 110.78+9.85  99.50+10.19 97.66+7.83  42.84+6.46 100.19+6.84  68.82+8.56 PD® ,DFe
B-muricholic acid(mg) 21.64+6.17  51.12%5.00 26.59+2.80  38.97+7.98 23.70+2.85  64.04%6.64 PO®
Others(mg)!’ 2.75%0.70 2.12+0.55 3.82+1.34 1.42%0.63 2.54:£0.80 1.70+0.79
Total(mg) 165.05£7.38  164.39%13.48 173.94+£8.56  94.60%15.49  170.37+14.37 149.78+16.70

1 0thers are undefined peaks with retention time that do not correspond to the bile acid standard used.
e-dgignificant at levels *P<0.05,°P<0.01.
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