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Effect of Alfalfa Saponin on the Setum Cholesterol Level in Rats
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The Graduate School of Natural Science and Technology, Okayama University, Tsushima, Okayama 700, Japan

Abstract

Alfalfa saponin was isolated from the roots of alfalfa(Medicago sativa L.) and incoporated
at the level of 0.2% and 0.4% cholesterol-free diets and cholesterol enriched-diets. Wistar
male rats weighing approximately 809 were fed with for 21 days. The serum lipids and
fecal excretion lipids of the rats were determined and the result obtained are as follows.

1. Alfalfa saponin contained 36.4% medicagenic acid.

2. The feeding of alfalfa saponin increased cholesterol excretion but not bile acid excretion.

3. Alfalfa saponin showed hypocholesterolemic activity at 0.4 % level in both the diets with
and without cholesterol but the effect was not observed at 0.2% level in a diet.

4. 1t was indicated that the hypocholesterolemic effect of alfalfa saponin was associated
with the decreased absorption of cholesterol from alimentary canal.
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Table 1. Composition of experimental diets( %)
Dietary group
Chlesterol-free diets Cholesterol-enrich diets
Control Saponin Control Saponin

02% 04% 0.4 %
Casein 20 20 20 20 20
Saponin”* - 0.2 04 - 04
Corn oil 1.0 1.0 1.0 1.0 1.0
Mineral mixture** 4.0 4.0 4.0 4.0 4.0
Vitamin mixture*** 1.0 1.0 1.0 1.0 1.0
Cellulose powder 2.0 2.0 20 2.0 2.0
Cholesterol - - - 0.5 0.5
Lard — - 9.0 9.0
Sucrose 72.0 71.8 714 62.5 62.1

* ! Partially purified saponins, prepared from alfalfa roots Morris’ method.

(medicagenic acid containde as 364 %)
* %

* ok k

> Phillips-Hart’s salt mixture.

: Oriental vitamin mixture (Oriental vitamin mixture(Oriental Yeast Co., Tokyo) : The mixture

contains(per g) : A acetate 5001U, D;100IU, B;HC! 1.2mg, B, 4mg, B;HCI 0.8mg, By, 0.5mg, C
300mg, E acetate 5mg, K; 5.2m9,D-Biotin 0.02mg, Folic acid 0.2mg, Ca pantothenate 5mg, p-Amino
benzoic acid 5m9, Nicotinic acid 6mg, Inositol 6mg, Choline chloride 200mg
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Table 2. Food intake, body weight gain, liver weight and fecal weight in rats given a diet including

alfalfa saponin

Dietary group

Cholesterol-free diets Cholesterol-enrich diets
Control Saponin Control Saponin
02% 04% 04%
Food intake(9/21 days) 198 +1 19 +1 199 1 198 +1 198 +1
Body weight gain( ~ ) 747 £ 10 768 +34 761 +27 727 £1.7 733 +46
Liver weight(9/1009B. W.) 46 +03 46 +02 48 +02 55 +03 51 +£02
Fecal output(9/day) 033+ 003 041+ 009" 051+ 005"  036+009  038+0.05

a,b : Values with different superscripts on the same horizontal line of same experiment are significantly
different at p<0.05.
(Mean value with its S. D. of five rats/group)

Table 3. Serum and fecal lipids in rats given a diet including alfalfa saponin.

Dietary group

Cholesterol-free diets Cholesterol-enrich diets
Control Saponin Control Saponin
02% 04% 04%

Serum lipids(mg/100me)

Total cholesterol 1185 + 74 " 1151 + 82 ® 1003 + 7.0 * 3295 +36.0 * 2662 +27.0 °

Triglyceride 2778 +415 2423 +371 2255 +299 2335 +21.0 2646 +59.5
Fecal lipids
(mg/day excretion)

Total cholesterol 0.85+ 0.11° 336+ 052" 840+ 171° 665+ 197 1297+ 197"

Bile acid 062+ 0.12 084+ 0.22 094+ 020 329+ 076 219+ 0.69

ab,c ; Values with different superscripts on the same horizontal line of same experiment are significantly
different at p<0.05.
(Mean value with its S. D. of five rats/group)
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