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Abstract: The effect of saponin on total cholesterol, HDL-cholesterol, free fatty acids and body weight
changes were investigated in male Wistar albino rats. Three groups of six male Wistar albino rats each
were placed on a 21-days diet supplementation. The control group was given 60g of normal grower’s
mash daily and the experimental groups were fed 60g of feed containing a mixture of the mash and soya
bean flour (10g and 20g of flour respectively on daily basis. Water was given ad labium to the animals.
The animals were sacrificed on the last day of feeding experiment and results show non significant
(P<0.05) decreases in levels of plasma cholesterol and HDL-cholesterol in the test groups compared to
the controls, however, there was no change in plasma free fatty acids in all the test groups relative to the
control. Body weight changes showed increases at P<0.05 in all the test groups which was non significant
(P>0.05) relative to the control. The study showed the cholesterol and HDL-cholesterol lowering effects
of saponin in Wistar albino rats with no corresponding change in plasma free fatty acids hence saponin
could be utilized in therapeutic management of atherosclerosis and other cardiovascular diseases.
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INTRODUCTION

Saponins are plant glycosides which yield on
hydrolysis sugars(pentoses, hexoses and uremic acids)
and aglycones which are derived from polycyclic ring
systems called sapogenins[2]. Saponins, like other
substances such as gynogenic  glycosides,
haemaglutinins, oestrogenic is flavones are
physiologically active compound contained in plants[7]

and herbages[16]. They are glycosides and are water
soluble surface active plant substances that form soapy
solutions at high dilutions[13]. They are poorly absorbed
from the gastrointestinal tracts[1] and are poisonous and
powerful hemolytic agents when administered
intravenously but usually non toxic when administered
orally[9].

Foods that could provide an appreciable dietary
source of saponin include soya beans (Lysine max)
containing 5.2g/g, asparagus, peanuts, spinach, tomato
lentils, garden peas, soft drink beverages, alfalfa,
clover, oats, forages, lupine and sunflower. Other
dietary sources which contain high levels of saponin
include health products (ginseng), spices (filigree) and
confectionary ingredients (sarsaparilla and liquor ice)[12].

There are many types of saponin depending on the
plant source of which many have hypocholesterolemic
effects in animals and man and their use in dietary

management of plasma cholesterol in man has been
advocated[8]. The permeability potential of saponin on
the plasma membranes of animal cells including those
of the mammalian gastrointestinal tract had been
reported[5]

MATERIALS AND METHODS

Saponin: Home made soya bean flour was purchased
as saponin source from Watt market in Calabar
Municipality, Cross River State, Nigeria. The saponin
content of the flour was determined by extraction from
the defatted sample which was found to be 5.2mg in
20g of flour.

Treatment of Animals: Eighteen young Wistar albino
rats weighing between 100-140g body weight were
obtained from the animal house, department of
Biochemistry, University of Calabar after due
permission and approval by the College of Medical
Sciences Ethical committee, University of Calabar. The
animals were randomly distributed into three (3) groups
(A,B and C) of six rats each. The animals were kept
in a plastic cage with wire gauze as cover and
maintained at normal room temperature of 26-270C.
The animals were given water ad libitum. Commercial
grower’s mash purchased from Pfizer, Aba, Abia State
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was fed to animals in various proportions. Group
A(Experimental 1) was fed 10g flour/body weight
daily, group B (control) was fed grower’s mash only
while group C (experimental 11) was fed grower’s
mash supplemented with 20g flour/body weight daily.
The animals were weighed weekly likewise the
quantity of feed intake which was obtained by
subtracting the remaining feed from the quantity
administered the previous day.

At the end of the 21 days period of dietary
modifications, the animals were fasted for 16hrs and
then sacrificed using chloroform as anesthesia. Blood
sample was obtained into sample tubes via cardiac
puncture. The blood was spun at 2,000 rpm for 10
minutes using a centrifuge in order to obtain plasma
which was later stored in a refrigerator at 40C for the
purpose of subsequent biochemical analyses. Lipid was
extracted from the plasma by Folch method[4]. The total
serum cholesterol was estimated using the method of[16].
Plasma HDL-cholesterol was isolated by heparin-MnCl
procedure as described by[15] and determined by method
of[16]. Estimation of free fatty acid in serum was
determined using the titration method according the
procedure of Folch (neutral solvent (ethanol/
benzene,1:2) titrated with standard 0.1N NaOH).

Statistical Analysis: Data were analyzed using one
–way ANOVA and student’s t-test for pair comparison
at P<0.05 and values obtained were mean of 3
determinations with their standard deviation.

Results: The results obtained are presented in tables 1
and 2 below:

Discussion: Body weight charges increased in all the
groups significantly with experimental groups gaining
more weight than the control group. This finding is
contrary to the report of Oaken full[10] who utilized
synthetic saponin as the saponin source. The increased
body weight may probably be due to other nutritional
content of soya bean flour. Plasma total cholesterol and
HDL-cholesterol concentration in both experimental
groups showed significant decreases when compared to
the controls at P<0.05.[11] did not report any interactive
effect of soya bean (as dietary source) and saponin
supplementation on serum cholesterol but a highly
significant interaction of saponins on plasma cholesterol
with cholesterol diet was observed in the works of[10].
Levels of free fatty acid showed no showed no
significant decreases in the experimental groups relative
to the controls.

Table 1: Effect of saponin on body weight changes in Wistar albino rats
Weight g Control Test group 1 Test group 2
Initial body weight 118.4±8.99 117.9±6.78 117.6±12.17
Final body weight 144.2±7.53 147.5±5.32 148.6±7.16

Table 2: Effect of saponin on total cholesterol, HDL-cholesterol and free fatty acid in Wistar albino rats
Parameters control Test group 1 Test group 2
Total cholesterol(mg/ml) 0.84±0.31 0.49±0.31 0.31±0.01
HDL-cholesterol (mg/ml) 0.14±0.03 0.04±0.01 0.09±0.00
Free fatty acid (mg/100ml) 0.23±0.02 0.16±0.01 0.11±0.01

Dietary saponins lowered plasma cholesterol diet.
[10] reported that soya bean protein diet had a much
smaller hypocholesterolaemic effect on out patients than
subjects in a metabolic ward. [3] found that soya bean
based cookies did not reduce serum cholesterol in
normolipidaemic volunteers irrespective of saponin
content of soya bean supplement.

Dietary saponin performs its hypo cholesterolaemic
function by increasing the excretion of bile acids and
neutral sterols on faeces as well as inducing increase
in the rate of bile acid secretion[10]. This is consistent
with an increased adsorption of bile acids to fibre
induced by saponins hence saponin mimic the action of
cholestyramine.

There was no significant decrease in levels of
plasma HDL-cholesterol in the test groups relative to
controls. [11] reported that dietary protein source did not
influence HDL-cholesterol in human plasma and have
been found to be inversely correlated with the

development of atherosclerosis possibly HDL-
cholesterol plays a scavenging role in reoving
cholesterol from tissues and prolong reverse cholesterol
transport to liver[6].

The free fatty acids are readily taken up by most
tissues for satiety energy requirements[14]. The flux in
plasma is sensitive to exercise and excitement or other
psychological stress that liberates epinephrine.

Conclusively, a key and central component to the
prevention of coronary heart disease and the other
atherosclerotic diseases is nutritional guidance, to
prevent or correct hypercholestrolaemia, dietary proteins
of plant origin especially those of high saponin content
(like soya bean) is recommendable to bring a reduction
to the risk of coronary heart disease.
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