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Abstract

This experiment was designed to investigate the effect of dietary fibers on serum and liver lipids of
cholesterol-fed rats. Forty-two male rats of Sprague-Dawley strain weighed 145+10 g were divided into
6 groups, each group receiving a different diet for 6 weeks, i.e., basal diet, basal diet plus 0.5%
cholesterol without fiber, basal diet plus 0.5% cholesterol and 5% pectin, basal diet plus 0.5% chole-
sterol and 5% agar, basal diet plus 0.5% cholesterol and 5% pectin plus tannic acid mixture and
basal diet plus 0.5% cholesterol and 5% tannic acid. The lowest net weight gain and digestibility were
found in 59 tannic acid-containing group. The weight of kidney, heart and lung was significant by
different, however, those of liver and spleen was not significantly different among the groups tested.
GOT and GPT of serum were significantly higher in (.59 cholesterol-containing group without {fiber,
whereas those of 5% pectin-containing group were significantly lower. Highest total serum protein
content was found in 0.59% cholesterol-containing group without fiber. However, albumin and A/G ratio
were not significant. The content of total lipid and cholesterol in serum were not significant by diffe-
rent among the groups studied, whereas crude lipid contents of liver in 5% tannic acid and pectin
plus tannic acidcontaining groups were significantly lower. Cholesterol content in the liver was signi-
ficantly lower in 5% tannic acid-containing group. Crude lipid and sterol content of feces were sign-

ificantly higher in 5% pectin-containing group.
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Table 1. Composition of experimental diets (%)
Basal--Chol. +

. Basal+4
Ingredients Basal Chol. PEC AA PECLTA TA
Sucrose 36.0 36.0 36.0 36.0 36.0 36.0
Casein 20.0 20.0 20.0 20.0 20.0 20.0
Corn oil 5.0 5.0 5.0 5.0 5.0 5.0
Choline chloride 0.2 0.2 0.2 0.2 0.2 0.2
Cellulose 2.0 2.0 2.0 2.0 2.0 2.0
Vit. mix. *2 1.0 1.0 1.0 1.0 1.0 1.0
Min. mix. *3 4.0 4.0 4.0 4.0 4.0 4.0
Methionine 0.2 0.2 0.2 0.2 0.2 0.2
Cholesterol — 0.5 0.5 0.5 0.5 0.5
Fiber*1) —_ — 5.0 5.0 5.0 5.0
Corn starch q.s. q.s. q.s. q.s. q. S. q. 5.
Total 100.0 100.0 100.0 100.0C 100.0 100.0

*1) PEC (Pectin 5.0%), AA (Agar-agar 5.0%),
Tannic acid 2.5%)

TA (Tannic Acid 5.0%) PECHTA (Pectin 2.5%+

*9) Vitamin mix. (g/kg of diet) (according to AIN-76 Vit. mix. )!9 : thiamine-HCl 0.6, riboflavin 0.6,
pyridoxine-HCl1 0.7, nicotinic acid 3.0, Ca-panthothenate 1.6, folic acid 0.2, biotin 0.02, cyano-
cobalamin 0.001, retinyl acetate 0.8, dl-a-tocopherol 3.8, 7-dehydrocholesterol 0.0025, menadione

0. 005..

*3) Mineral mix. (g/kg of diet) (according to AIN-76 Min. mix. )19 : CaHPQ4 500, NaCl 74, KsCeHs0,

. Hzo 220, KzSO4 52, MgO 24, MnCOs 3. 5, F6C5H507 . XHzO 6. 0,

Zn0O 1.6, CuCOs 0.3, KIO;

0. 01, Na,SeOs » 5H;0 0.01, CrK(S0.):+ 12H,0 0. 55.
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Table 2. Net gain of weight (g)*
Group Weight gain
Basal 205.49+19. 4721
Basal+- Chol. 203. 33+20. 922
PEC 204.40126. 432

Basal-+Chol. AA 205. 01 £25. 832
PEC+TA 197.1026. 142
TA 166. 70-22. 450

* Mean + S.D.

1) Values with different superscripts within a col-
umn of the same experiment are significantly
different (P<C0.01).
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Table 3. Digestibility (9%H*
Group Carbohydrate Protein
Basal 99.924+0.10  95.77+0.20>1

Rasal4-Chol. 99.95+0.10 95.75%0.012
PEC 99.73+£0.10  93.87+0. 6320
Basal AA 98.64+1.22  90.94+4. 6330
+Chol. PEC+TA  99.64+0.10 87.20+3. 80b¢
TA 99.2840.90 81.2440. 32¢

* Mean + S.D.

1) Values with different superscripts within a
column of the same experiment are significantly
different(P<C0. 01). ’
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Table 4. Organ weight

BEEEAR2ER

(% body weight)*

Group Liver Kidney Heart Spleen Lung
Basal 4.07x0.43 0. 69+0. 0721 0. 35+0. 04P 0.33+0. 08 0. 53+0. 053°
Basal+Chol. 4.35£0. 47 0. 66+0. 06* 0. 29%0. 022 0.3440.04 0.60%0. 112
PEC 4.3730.27 0. 62+0. 02 0. 30%£0. 022 0.3440.05 0. 5710. 052?
Basal+Chol. AA 4.48+0.44 0. 62+0. 05° 0.27+0. 022 0.3640.11 0. 48+0. 03%¢
PEC4+TA 4.2640. 47 C. 66+0. 04® 0. 28+0. 022 0.334:0. 06 C. 43%C. 04¢
TA 4.83+0. 56 0. 6740. 022 0.26+0. 032 0.411+0.10 0. 524+0. 10%b
* Mean + S.D.
1) Values with different superscripts within a column of the same experiment are significantly different
(P<0. 01).
Table 5. GOT and GPT in serum  (unit/ml)* 2o mtfaRe w2 total proteind i&inslw B
Group GOT GPT o}, & albuminz} A/G ratio FHEko] et
© A g
Basal 78.47+ 6.09D 38.83+3.22°
Basal-+Chol. 121.28+39.21%  53.98+8.242 ..
k =0 1] -
PEC  87.15+14.73*  37.53+3.88° 6. m#M @S2 Total lipid % Choleste
Basal+ AA 90.40+ 7.822b  36.00+3.22° rol 8
Chol. PEC+TA 93.90+10.63> 41.43+5.22P

TA 106.7714.16°  47.7311.44%b

* Mean + S.D.

1) Values with different superscripts within a col-
umn of the same experiment are significantly
different(P<0. 01).
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Table 6. Contents of total protein, albumin and A/G ratio in serum
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¥%9 HRE @ sterolg e Table 83 7ok
(8/100 mb)*

Group Total protein Albumin A/G ratio

Basal 6.74£0.29%Y 3.45-£0.32 1.0640.15
Basal+Chol. 7.84+2.14% 3.931+0.49 - 1.03%0.22

PEC 7.07+0.382 3.71+0.24 1.1140.15

Basal+Chol. AA 7.09+0.272 3.514+0.28 0.994:0. 14
PEC+TA 6.9940. 382 3.58:+0.25 1.08%0.12
TA 6.97+0. 312 3.764+0.17 1.1740. 10

* Mean =4 S.D.

1) Values with different superscripts within a column of the same experiment are significantly different

(F<0.01).
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Table 7. Contents of total lipid and cholesterol in serum and liver

Serum(mg/100 ml)* Liver(mg/g)*
Group Total lipid Cholesterol Total lipid Cholesterol
Basal 541.0% 82.62 78.43+12.50 62.3610.41 21 6.61+0.53*
Basal+ Chol. 464.2+ 14.02 98.86+16. 60 164.96+1.08 ® 23.98+8. 30°
PEC 549.61128.07 95.14+ 5.11 131.13+0.82 2P 16.39+2. 31b¢

Basal{+-Chol.  AA 509.8+121.89
PEC+TA 486.6+107.25
TA 523.0+ 84.59

104.29+26. 40
101.29+30. 49
111.57£25. 82

174.54+1.58 ® 19. 356+£2. 16
119.474+0.71 2 17.3141. 44%¢
106.56+12. 13 14.14+3. 96%b

* Mean % S.D.

1) Values with different superscripts within a column of the same experiment are significantly different

(P<o. 01).
Table 8. Contents of lipid and sterol in feces
(mg/g)*
Group Fecal lipid Fecal sterol
Basal 59.3244.082'1) 8.81+1.83
Basal+Chol. 109.46+0.32%  26.50+5. 36>

PEC  125.54:£6.53¢  34.99-£0. 78
Basal  AA 60.00-£3.712  23.78-£0. 395
+Chol. PECHTA  92.9049.04¢ 26.0245.19b

TA 77.74+5.50°  24.41+0. 85
"% Mean = S.D.

1) Values with different superscripts within a co-
lumn of the same experiment are significantly
different(P<C0. 01).
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