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The Effect of Dietary Fiber on the Serum Lipid Level
and Bowel Function in Rats
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Department of Food and Nutrition, Hanyang University, Seoul, Korea

ABSTRACT

This study was performed to investigate the influence of dietary fibers from the whole foods
on the serum lipid level and bowel function in rats.

The fiber sources of experimental diets were prepared by drying and milling of cereal(rice
bran), vegetables(Korean cabbage, radish), fruit(apple), and sea weeds(laver, sea tangle). Each
of fiber sources was mixed into the diet to make the 5% level of total dietary fiber. Male
rats of Sprague-Dawley strain were blocked into 8 groups : FF, CC, CE, V1, V2, FR, SI, and
S2. The animals were fed ad libitum each of experimental diets for 4 weeks.

Serum triglyceride level was not significantly different among groups. The laver group showed
the lowest level in the serum total cholesterol. The Korean cabbage group showed the highest
level in the serum HDL cholesterol.

The longest transit time was observed in the fiber free group and the shortest transit time
was observed in the sea tangle group. Absorption rates of calcium were especially lower in
the Korean cabbage and the sea tangle groups than the other groups. Magnesium and phospho-
rus absorption rates were influenced by SDF(Soluble Dietary Fiber) intake and TDF(Total
Dietary Fiber) intake, respectively.

Mucosa weight in the small intestine showed the tendency to increase by increasing of IDF
(Insoluble Dietary Fiber) intake, especially the Korean cabbage group was the heaviest. The
activity of maltase in the mucosa of small intestine was the lowest in the radish group.

KEY WORDS : dietary fiber * serum lipid level * bowel function.
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Table 1. Composition of experimental diets (g/100g)
Ingredients\ Group FFV of o CE \ V2 FR 51 S2
Casein 20 20 17 154 16.8 16.5 15.3 15.8
Corn starch 20 20 20 20 20 20 20 20
Sucrose 47.5 42.5 32 32.4 30.3 14 39.5 34.1
Corn oil 5 5 2 4.3 49 4.2 4.9 4.7
Lard 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Fiber source 0 5 21.5 20.4 20.5 37.8 12.8 17.9
Vitamin mixture? 1 1 1 1 1 1 1 1
Mineral mixture® 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Choline chloride 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
DL-methionine 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

1) FF : fiber free group, CC : cellulose control group, CE : cereal(rice bran) group, V1 : vegetable 1(Korean
cabbage) group, V2 : vegetable 2(radish) group, FR : fruit(apple) group, S1 : sea weed 1(laver) group,
S2 ! sea weed 2(sea tangle) group

2) Vitamin Mixture(mg/100g) : VD; 0.582, a-tocopherol-acetate 1200.0, Retinol-acetate 93.2, VK3 6.0, Thia-
min-HCl 59.0, VB, 0.2, VC 588.0, Pyridoxine-HCl 29.0, D-biotin 1.0, Folic acid 2.0, Inositol 1176.0,
Ca-pantothenate 285.0, Riboflavin 59.0, Nicotinic acid 294.0, Sucrose 96257.017

3) Mineral Mixture(g/100g) : CaCOs 29.29, CaHPO, + 2H,0 0.43, KH,PO, 34.31, NaCl 25.06, MgSO, - 7H,
0 9.98, Fe(CsH30;) * 6H,0 0.628, CuSO, * 5H,0 0.156, MnSO, + Ho0 0.121, (NH,)6Mo;0y4 * 4H,0
0.0025, NagSeOs * 5H,O 0.0015, ZnCl, 0.02, KI 0.0005

Table 2. Apparent composition of fiber source (g/100g)
. Crude Crude Crude TDF
Moisture i

protein fat ash IDF SDF
CE 2.03 15.29 17.60 9.03 19.08 2.90
A" 9.61 26.64 1.33 13.16 23.83 2.97
v2 11.18 16.58 0.39 8.98 15.91 3.20
FR 7.59 2.2} 2.76 1.66 7.48 3.25
S1 3.71 41.58 0.94 10.86 24.89 11.69
S2 4.14 23.91 1.09 25.34 13.36 34.32
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Table 3. Food intake and weight gain

G Food intake Weight gain
roup (g/day) (g/day)
FF 8.99 + 0.472) 260 + 0212
cc 9.50 + 0.242 276 + 0.122
CE 13.47 = 0.67° 523 + 0.29°
Vi1 13.25 + 0.99° 520 + 0.14°
V2 1415 + 0.49° 554 + 0.20°
FR 13.56 £ 0.57° 515 £ 025
S1 13.04 + 0.80° 5.15 £ 042
$2 999 + 0.85° 3.46 t 0.30°

1) Mean + SE.
Values with different superscripts are significanty
different among groups at the 0.05 level according
0 Tukey's muldple range test.
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Table 4. Serum levels of triglyceride, total cholesterol, HDL cholesterol and HDL-c/TC ratio

TG TC HDL-c
Group (meg/dl) (/) (mg/d) HDL-TC

FF 36.23 + 4.66NSV 78.26 + 3.902) 36.58 + 1.62° 0.47 = 0.02M8
cC 3541 = 5.69 96.37 + 3.70° 43.28 £ 2.75% 0.45 £ 0.03
CE 3532 + 3.29 81.35 + 2.85% 42.67 £ 2.05® 0.53 £ 0.03
\%! 47.32 = 3.42 89.65 + 5.29% 53.41 + 4.23° 0.59 £ 0.02
V2 51.83 * 1039 81.837 £ 7.21% 46.38 + 3.02% 0.58 + 0.038
FR 4830 + 6.48 83.52 + 4.58% 47.40 £ 2.97% 0.57 £ 0.04
S1 46.67 * 4.12 71.93 + 8.11° 37.88 + 4.90% 0.55 £ 0.07
52 4131 £ 7.17 95.30 + 6.33% 47.51 £ 6.78% 0.51 = 0.07

1) Mean * S.E.

NS : Not significant among groups at the 0.05 level according to

Tukey’s multiple range test

2) Values with different superscripts are significantly different among groups at the 0.05 level according to

Tukey’s multiple range test.

Table 5. Multiple regression of various parameters possibly related to serum lipid level

Dependent Independent Multiple R

Std. regression

R square Sig. F

coefficient
Triglyceride Body weight 0.26588 0.07069 0.0456 0.265881
HDL cholesterol TDF intake 0.49324 0.24329 0.0001 0.493241
HDL-¢/TC Food intake 0.57725 0.33321 0.0000 0.577246
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Table 6. Transit time (hour)

Group T-First Transit time
FF 16.63 + 082V 21675 + 19.32¢
cC 11.36 £ 1.162 156.57 £ 14.61¢
CE 13.56 + 0.92% 102.19 + 6.36°
Vi 1025 + 138 56.56 + 5.982
V2 8.06 £ 0.90° 62.56 + 5.08%
FR 979 + 0712 6643 + 5.72%
Si 8.88 *+ 0.90° 67.50 = 6.30%
s2 7.85 + 1.26 41.44 * 21922

1) Mean £ S.E.

Values with different superscripts are significantdy
different among groups at the 0.05 level according
to Tukey’s multiple range test.
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Table 7. Multiple regression of various parameters possibly related to transit time, mineral absorption rate,
and mucosa weight of small intestine

Std. regression

Dependent Independent Multiple R R square Sig. F coefficient
T-First TDF intake 0.61520 0.37847 0.0000 —0.615197
Transit time TDF intake 0.79148 0.62644 0.0000 —0.791483
Ca absorption rate TDF intake 0.60839 0.37013 0.0000 —0.608387
Mg absorption rate Mg inwake 0.87864 0.77201 0.0000 —0.807987

SDF intake 0.90783 0.82416 0.0002 —0.239052
P absorption rate TDF intake 0.70034 0.49048 0.0000 —0.544043

P intake 0.76899 0.59135 0.0004 —0.353977
Mucosa weight IDF intake 0.53998 0.29157 0.0000 0.539976
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Table 8. Calcium, magnesium, and phosphorus absorption rate (%)

Group Calcium Magnesium Phosphorus
FF 7474 £ 29790 89.73 + 1.42¢ 90.10 + 1.289
CcC 76.28 + 2554 91.54 + 1.39¢ 81.48 + 1.09¢
CE 39.75 + 3.08¢ 15.08 + 3.16* 42.04 + 256
Vi 13.96 + 2.952 51.00 + 3.23b 39.75 * 8.974
v2 8594 + 408 7144 + 3.66¢ 6528 + 2.43b
FR 64.71 £ 7.43¢ 80.72 *+ 3.46 70.24 £ 5.05M
Sl 72.58 + 5.744 68.07 + 3.21° 82.63 + 3.02«¢
S2 17.23 + 2.73® 1565 + 2.49° 49.49 *+ 3.742

1) Mean *+ S.E.

Values with different superscripts are significanty different among groups at the 0.05 level according to

Tukey’s multple range test.

+2 AR, M HoldwZE AHF, A 7
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vl dgke] B2 HolojA olE F T2 Ca ¥4 89
14%, 17% AEE & FEo) H& o}F ¥ H
o]t Mg A Fe BATH njdFo] & FE
v 3] ggton 53] AAM e 453 B& ¥ Mgol
e AAG. AHAFo] BL o5 F Fo] v
ZFE BYon FFEE 15% JER ofF By
Pe) AT MAFE AT 7MY wow §
F&2 AATE, FT, RgFo] E FEI H§
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AbAlAl AelA %% 22¢ NDF/dayE 2993t
TS W Cabalancedl= H3}7 gl o) 35g0.2
7% & Y negative Ca balanced H v} B
M7t k. 283 AR AA HHALoE F2o)
EAste gqFRIAY F4d 93¢ Foe BHa
Eol gtk

713 F9&3 4BRA Yok FAHH = o
HEES HAEAT 2H(Table 7), ol FE A
H7t 14 F5ES ZAANALE FAE £ 9

Atk Ca®) F5&& TDF HAo] o8, Mg §4

&2 SDF A# %o 98, P §5&& TDF 43 Fol
93 GFL BE RO NoATY. 7 Aol
phytate &0, 279} RAF Aol &
FFo)203) 181 H2FY A SN &
o]’ g wAYT BRuHL o, B A
A ol 59) A% 9F L Y= ZHAt dakA
Holysd HA% ¥/14 §5e%e nuAol
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o o
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EAF 22T 249 A% Foldo] 1 wAY
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Table 9. Mucosa weight and maltase activity of small

intestine
Group Mucosa weight Maltase activity
(g/100cm intestine)  (UP/mg protein)
FF 2.07 + 0.1420 921 + 0.71%
cC 247 + 0.25% 10.17 = 0.49b
CE 254 + 0.26% 9.03 + 0.38
Vi 3.10 = 0.21° 9.76 + 0.85%
A\ 271 £ 0312 7.25 + 0.43%2
FR 2.70 + 0.18% 8.49 + 036
Sl 248 + 0.24% 8.58 + 0.44%
$2 2.26 = 0.21% 8.96 * 0.43%

1) Mean * S.E.
Values with different superscripts are significandy
different among groups at the 0.05 level according
w0 Tukey’s multiple range test.

2) U1 unit. Img of glucose produced by 1mg of
protein for 1 hour
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