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The Effect of Diet Containing Different Fiber Sources on the Serum Lipid Level

and Bowel Function in Rats

Kim, Yeon-Hee - Lee, Sang-Sun
Department of Food & Nutrition, Hanyang University, Seoul, Korea

ABSTRACT

This study was performed to investigate the influence of dietary fiber, which were from
whole food on the serum lipid level and bowel function in rats.

The fiber sources of experimental diets were prepared by drying and milling of small water
dropwort(WD), mugwort(MW), butterbur(BB) and apple(AP). Each fiber sources was mixed at
the 15% level of the diet. The level of dietary fiber in WD, MW, BB diets was similar but that
in AP diet was slightly low. Male rats of Sprague-Dawley strain were blocked into 5 groups ;
WD, MW, BB, AP, FE(fiber free). The animals were fed ad libitum each of experimental diets
for 37 days.

Food intake of AP and FF groups were lower than other groups, FF group was lower than
other groups in food efficiency ratio. MW group showed highest level in fecal weight and fecal
water content and group has the longest transit time compare to other groups. Serum tri-
glyceride level was not significantly different among groups. BB group showed the lowest level
in the serum total cholesterol. WD and MW groups showed slightly higher level in the serum
HDL cholesterol than other groups. Mucosa weight was not significantly different among
groups. The activity of maltase in mucosa of small intestine was highest in FF groups. Ab-
sorption rates of calcium were not significantly different among groups. Absorption rate of mag-
nesium was higher in FF group compare to others. And, absorption rates of phosphorus in
MW and FF groups were slightly lower than other groups.

KEY WORDS : dietary fiber - small water dropwart - mugwort - butterbur - apple - serum
lipid - transit time.
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Table 1. Apparent composition, insoluble, sofuble and total dietary fiber contents of experimental diets

(g/100g diet)

Crude Crude

Crude

Crude

Group Moisture ) IDF? SDF TDF
protein fat ash carbohydrate

wD" 7.63 21.63 8.19 5.08 57.47 8.44 1.84 10.28

MW 7.66 19.88 7.81 4.42 60.23 10.31 2.35 12.66

BB 7.49 19.37 6.38 5.69 61.07 11.08 1.59 12,67

AP 8.1 19.92 7.51 3.21 61.15 7.26 1.23 8.49

FF 7.53 20.34 7.24 3.00 61.89 0.00 0.00 0.00

1) WD : small water dropwort, MW : mugwort, BB : butterbur, AP : apple, FF : control(fiber free)

2) IDF : insoluble dietary fiber, SDF :

soluble dietary fiber, TDF

 total dietary fiber
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Table 2. Food intake, weight gain and food efficiency ratio(FER)”

Group F0<()gd/dl:;;1ke We;s/f;ta;)]am FER
WD 19.82 + 0.85% 4.22 + 0.18° 0.21 + 0.01°
MW 19.52 + 0.36° 3.98 + 0.37™ 0.21 + 0.02°
BB 18.39 + 0.62° 274 £ 017° 0.15 + 0.01*
AP 15.78 + 0.29° 2.67 + 0.51™ 0.18 + 0.29°
FF 15.01 + 0.75° 1.22 + 0.21° 0.08 + 0.17°
1) Mean + S.E.

2) Values with different superscripts are significantly different among groups at the 0.05 level according to Tukey's mul-

tiple range test.

Table 3. Wet fecal weighttWFW), dry fecal weight(DFW), water content in feces and transit time"

Group WFW DFW Water Content Transit-Time
(g/day) (g/day) (%) (hour)
WD 3.06 + 0.17°? 1.48 + 0.67° 56.81 + 6.19% 48.00 + 0.00°
MW 3.51 + 0.16° 1.49 + 0.08" 57.39 + 0.37° 5131+ 3.17°
BB 293 + 0.11° 1.56 + 0.12° 4619 + 2.75° 75.90 £ 8.55°
AP 0.94 + 0.04° 0.58 + 0.13° 40.36 + 2.36° 79.75 + 14.10°
FF 0.67 + 0.04° 0.47 + 0.05° 28.51 + 7.12° 188.00 + 37.78"
1) Mean + S.E.

2) Values with different superscripts are significantly different among groups at the 0.05 level according to Tukey's mul-

tiple range test.
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Table 4. Serum levels of triglyceride, total cholesterol, HDL-cholesterol and HDL-¢/TC ratio”

Group T G(mg/dl) T Cimg/dh HDL-c(mg/dl) HDL-¢/TC
WD 33.73 £ 831" 134.98 + 8.40™ 49.25 + 2.33° 0.37 £ 0.03°
MW 47.89 + 11.16 17498 + 17.29° 40.07 + 2.99® 0.25 £ 0.04°
BB 77.74 + 18.09 125.81 + 15.95° 32.56 + 3.51° 0.27 + 0.03°
AP 66.41 + 16.89 191.63 + 13.47° 38.79 + 3.66% 0.22 £ 0.04°

FF 69.48 + 17.06 141,60 £ 15.35% 35.57 + 1.32° 0.27 + 0.04°
1) Mean + S.E.

2) NS : Not significant

3) Values with different superscripts are significantly different among groups at the 0.05 level according to Tukey's mul-

tiple range test.
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Table 5. Mucosa weight and maltase activity of small intestine"

Group Mucosa Weight M%Itase activ.ity
(g/100cm intestine) (U%/mg protein)

WD 3.15 + 0.49™ 4.39 + 0.49*

MW 3.19 + 0.37 5.98 + 0.95%

BB 2.99 + 0.44 541+ 1.03"

AP 240 + 0.36 7.16 + 0.82%

FF 2.08 + 0.27 8.23 + 0.36
1) Mean + S.E.

2) U : 1 unit. Tmg of glucose produced by tmg of protein for 1 hour

3) NS : Not significant

4) Values with different superscripts are significantly different among groups at the 0.05 level according to Tukey's mul-
tiple range test.

Table 6. Calcium, magnesium and phosphorus absorption rate” (%)
Group Calcium Magnesium Phosphorus
wD 44,03 + 3.49™ 4748 + 527 72.18 & 2.04%
MwW 50.70 £ 3.76 62.28 + 4.85° 62.68 + 3.05°
BB 45.16 + 6.38 50.91 + 7.33" 71.51 + 3.84™
AP 46.16 = 5.38 34.75 + 3.44° 82.54 + 0.98°
FF 64.51 £+ 5.23 91.45 + 2.91° 62.03 + 7.70°
1) Mean & S.E.

2) NS : Not significant
3) Values with different superscripts are significantly different among groups at the 0.05 level according to Tukey's mul-

tiple range test.
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