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Abstract. Indonesia is a megabiodiversity country that has a lot of natural
resources, especially plants, one of which is the takokak (Solanum torvum L.).
Takokak contains bioactive compounds which are thought to have the potential
to act as anti-hypercholesterolemia. Hypercholesterolemia is a condition where
the concentration of cholesterol in the blood increases beyond normal and is a
major risk factor for Coronary Heart Disease (CHD). This study aims to identify
bioactive compounds from the ethanol extract of takokak fruit (Solanum torvum
L.) and test its activity in reducing total cholesterol, LDL, HDL and triglyceride
levels in mice (Mus musculus L). This research began with maceration and
extraction of takokak fruit with ethanol solvent, then identified the structure and
content of bioactive compounds in takokak fruit extract using phytochemical
tests. Next, the takokak fruit extract activity test was carried out using a
Completely Randomized Design (CRD) using 25 mice. The mice were divided
into 5 groups and 5 repetitions, namely: negative control (without treatment),
positive control (induced by cow's brain), treatment group was induced by cow's
brain and then given takokak fruit extract 5.6 mg/25 gbb, 10.5 mg/25 gbb, and
17.5 mg/25 gbb. Observations were made on days 1, 15, and 29. Data were
analyzed using ANOVA, with LSD (Least Significant Difference) further testing
at a 5% significance level. The research results showed that from the
phytochemical test, the ethanol extract of takokak fruit contained bioactive
compounds of flavonoids, triterpenoids, tannins, saponins, and phenolics.
Ethanol extract of fruit takokak (Solanum torvum L.) can reduce levels of total
cholesterol, LDL, tiglycerides, and increase HDL in hypercholesterolemia mice
(Mus musculus L.) with the most effective dose of 10.5 mg/25gbw.

Keywords: takokak fruit, Solanum torvum L, hypercholesterolemia, ethanol
extract.

© The Author(s) 2025

S. Hadi et al. (eds.), Proceedings of the 5th International Conference on Applied Sciences, Mathematics, and
Informatics (ICASMI 2024), Advances in Physics Research 13,
https://doi.org/10.2991/978-94-6463-730-4_21


mailto:nuning.nurcahyani@fmipa.unila.ac.id
https://doi.org/10.2991/978-94-6463-730-4_21
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-730-4_21&domain=pdf

246 N. Nurcahyani et al.
1 Introduction

One of the diseases that is currently of great concern is hypercholesterolemia, namely
high levels of cholesterol in the blood [14]. The presence of cholesterol in the body is
very important for the needs of cell life and as a raw material for the synthesis of phos-
pholipids which are components of cell membranes. But if you have excess cholesterol
it will have a bad impact on your health. Hypercholesterolemia is a major risk factor
for Coronary Heart Disease (CHD). People are beginning to avoid treating hypercho-
lesterolemia using synthetic drugs because they are thought to cause side effects such
as gastrointestinal disorders, muscle pain, stomach irritation, liver damage, gallstones
and kidney damage, especially with long-term use [3]. The takokak plant (Solanum
torvum L.), which is abundant in Indonesia and consumed by the public, has the poten-
tial to be used as an ingredient for lowering cholesterol levels in the blood. Currently,
takokak fruit (Solanum torvum) is used as a medicine to prevent and lower cholesterol
levels because it contains secondary metabolite compounds in the form of alkaloids,
flav noids, saponins, quinones, tannins and triterpenoids [18].

Based on this, it is necessary to carry out research to identify bioactive compounds
and determine the potential of takokak fruit (Solanum torvum L.) ethanol extract to
reduce total cholesterol, LDL, HDL and triglyceride levels in the blood of hypercho-
lesterolemia sufferers. This is done to develop cholesterol-lowering drugs that are save
and more effective for sufferers of hypercholesterolemia.

2 Methods

2.1  Preparation of Takokak Extract

About 500 grams of dried takokak fruit powder was macerated using 1850 ml of 96%
ethanol for 3 x 24 hours. The filtrate was filtered and concentrated using a rotary evap-
orator at 50 °C until a thick extract was obtained. After that made it in paste form by
putting into the oven at 50 °C for several hours and after that, put it in the oven at 50
°C until the extract is obtained in paste form and dissolve it with 1% Na-CMC. Then
the extract is placed in a bottle and stored [6].

To indicate bioactive compound, phytochemical procedures was applied as follows
[21].
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Table 1. Phytochemical procedures.

Bioactive Treatment Indicator (+)

Compounds

Saponin 0,5 mL sample + 5 ml distilled water, shaken for 30  Foam is formed
seconds

Steroid 0.5 ml sample + 0.5 ml glacial acetic acid + 0.5 ml  Blue or turquoise
H2SO4

Terpenoid 0.5 ml sample + 0.5 ml glacial acetic acid + 0.5 ml  Orange, red or yel-
H2SO4 low

Tanin 1 ml sample + drops of FeCls solution Bluish black color

Alkaloid 0.5 ml sample + 5 drops of chloroform + 5 drops of  Brownish white
Meyer reagent (1 g KI dissolved in 20 ml distilled  color
water and added 0.271 g HgCl>

Flavonoid 0.5 ml sample + 0.5 g Mg powder + 5 ml concen- Red or yellow color

trated HC1

and foams formed

2.2 Test the Activity of Takokak Fruit Extract in Reducing Cholesterol Levels

Before treatment, male mice (Mus musculus L.) were acclimatized for a week. Special
high cholesterol feed to increase cholesterol levels is given every day for 14 days. Cow
brain is processed by steaming it first, then blending it and adding water 1:1. 100 grams
of cow brain contains around 2 grams of cholesterol and 2.9 g of saturated fatty acids
[15].

2.3  Experimental Design

The treatment of mice divided into 5 groups was carried out after the mice's blood cho-
lesterol levels reached above 100 mg/dl. For the treatment group, on days 1 to 14, mice
were given high-cholesterol feed in the form of cow brain [15] and on days 15 to 29,
mice were given treatment using takokak fruit extract according to the predetermined
dose. They put in 5 different group randomly: Negative control group (K1) were given
only food and drink, Positive control group (K2) were induced by 1 ml/kgbw cow brain,
treatment 1 group (P1) were induced by 1 ml/kgbw cow brain and takokak fruit ethanol
extract at a dose of 4.48 mg/20 gbw orally for 14 days, treatment 2 group (P2) were
induced by 1 ml/kgbw cow brain and takokak fruit ethanol extract at a dose of 8.4
mg/20 gbw orally for 14 days, and treatment 3 group (P3) were induced by 1 ml/kgbw
cow brain and takokak fruit ethanol extract at a dose of 14 mg/20 gbw orally for 14
days.
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2.4  Measurement of Total Cholesterol, LDL, HDL, and Triglyceride Levels

Total blood cholesterol, Low Density Lipoprotein (LDL), High Density Lipoprotein
(HDL), and triglyceride levels were examined in all experimental groups using the Li-
pid Pro device for 3 times. The first examination was on day 1 when the mice had not
been induced by the cow brain to determine the initial cholesterol levels of the mice,
the second was after the mice induced by the cow brain (day 15), and the third was after
treated with takokak fruit extract (day 29). The blood was taken from the tip of the
mice's tail was placed on a test strip that has been inserted into the device, the results
will be visible on the device screen after 150 seconds, the numbers that appear indicate
the cholesterol levels expressed in mg/dl [8].

2.5 Data Analysis

The data obtained during the measurements were analyzed using the One Way-Analysis
of Variance (Anova) statistical method with a significance level of 5%. If there are real
differences between groups, they will be analyzed further using the LSD (Least Signif-
icant Difference) test at 5% significance level.

3 Result And Discussion

3.1 Phytochemical Test Results of Ethanol Extract of Takokak Fruit (S.
torvum L)

The bioactive compounds of the ethanol extract of takokak fruit can be seen in Table 2.

Table 2. Phytochemical test results of ethanol extract of takokak fruit (S. torvum L.)

Compound 100% Ethanol Description
Flavonoid + Positive
Terpeneoid + Positive
Fenolik + Positive
Tanin + Positive
Saponin +++ Positive
Alkaloid - Negative
Steroid - Negative

Based on the phytochemical test, the ethanol extract of takokak fruit positively contains
bioactive compounds of flavonoids, terpenoids, phenolics, tannins, saponins, but is neg-
ative for alkaloids and steroids, so it does not contain these two compounds
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3.2 Average Total Cholesterol of Mice (Mus musculus L.)

Table 3. Average Total Cholesterol of Mice (Mean + SEM, mg/dL).

Group Day-0 (mg/dL) Day-8 (mg/dL) Day-15 (mg/dL)
K- 116,80 + 10,82 127,60 + 7,29* 118,20 + 6,252
K+ 117,00 + 8,05 174,80 + 6,74 159,20 £ 6,03
P1 128,80 + 5,24 182,00 £9,57° 136,40 + 6,082
P2 134,20 +2,28 188,20 £ 13,45° 118,20 + 6,682
P3 124,80 + 12,96 163,80 £ 6,82 138,20 £ 7,212

Note: different superscript values showed a significant difference p < 0.05).

On the 8th day, with oral administration of cow brain, there was an increase in total
cholesterol levels in mice. The normal cholesterol level in mice is 26.0-82.4 mg/dL,
indicating that mice have high cholesterol levels after being given cow brain orally for
7 days. The average total cholesterol in mice can be seen in Table 3. On the 15th day,
with treatment of takokak fruit extract, the total cholesterol levels of mice decreased.
Cow brain induction increased total cholesterol levels from each treatment in the range
of 40-60 mg/dL, significantly compared with the negative control (K-). On the 15th
day, after administering takokak ethanol extract, all treatment groups experienced a
decrease in total cholesterol levels, but at different percentage levels. At K- it was
7.36%, K+ was 8.92%, P1 was 25.05%, P2 was 37.19%, and P3 was 15.62%. The P2
group has a better ability to reduce total cholesterol levels in mice compared to other
treatment groups.

Research by Yuliantini et al. [25] showed a significant relationship between fat in-
take and cholesterol levels, the higher the fat intake, the higher the cholesterol levels
will be. Cow brain is often used to increase cholesterol levels in experimental animals
[1], because cow brain has a relatively high cholesterol content of around 2000 mg/100
grams. Around 52.2% of a cow brain consists of fat, which if consumed continuously
will accumulate fat in the body and increase cholesterol levels in the body.

The mechanism of hypercholesterolemia starts from the intake of saturated fat and
cholesterol from the cow brain which will be digested in the small intestine, producing
free fatty acids, triglycerides, phospholipids and cholesterol. These compounds are then
converted into chylomicrons after being absorbed by the intestines. There is residual
breakdown of chylomicrons in the form of free cholesterol together with apoprotein to
form VLDL. Next, the lipoprotein lipase enzyme in endothelial cells converts VLDL
into IDL (Intermediate Density Lipoprotein) which lasts for 2-6 hours before turning
into LDL.

Control of blood cholesterol levels depends on the formation of LDL, if LDL levels
in the body are high, cholesterol will stick to the walls of blood vessels and cause
plaque. In addition, intake of cholesterol, saturated fat and trans fat will increase total
cholesterol and triglyceride levels by increasing fat accumulation in the liver so that the
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amount of acetyl Co A in liver cells increases and is directly proportional to the increase
in the activity of the HMG Co A reductase enzyme. Increasing this enzyme will increase
cholesterol production capacity [16].

On the 15th day, after giving takokak fruit extract for 7 days, there was a decrease
in total cholesterol levels in mice. The treatment group that produced the most optimum
reduction in total cholesterol was in the dose 10.5 mg/25gbw) with a percentage reduc-
tion of 37.19%. The reduction is assumed because of the alkaloids, flavonoids, glyco-
sides, phenols, saponins and sterols in takokak fruits. Flavonoids are antioxidants that
work by suppressing LDL oxidation and progressive inflammation in the artery walls.
Also, they can capture free radicals, stimulate the production of nitrous oxide which
can dilate (relax) blood vessels, and inhibit the clumping of blood cell pieces [12].

3.3 Average LDL of Mice (Mus musculus L.)

Table 4. Average LDL of Mice (Mus musculus L.)

Group Day-0 (mg/dL) Day-8 (mg/dL) Day-15 (mg/dL)
K- 22,40 + 0,63 24,63 + 0,562 22,29 +£0,472
K+ 23,23 +0,82 28,12 +£0,71° 25,70 £0,55°
P1 24,21 +0,73 32,67 £0,55¢ 26,17 £0,55°
P2 22,92 +0,48 37,45 £ 0,584 22,93 +£0,522
P3 25,25 +0,61 36,74 +0,73¢ 28,17 +£0,28°

On the 8th day, with oral administration of cow brain, there was an increase in LDL
levels in mice. On the 15th day, with treatment with takokak fruit extract, the LDL
levels of mice decreased. Giving cow brain showed an increase in the range of 10-20
mg/dL. Cow brain induction increased LDL levels from each treatment. On the 15th
day, after administering takokak ethanol extract, there was a decrease in LDL. The av-
erage LDL of mice can be seen in Table 4.

Based on the research results, it showed that all treatment groups experienced a de-
crease in LDL levels, but at different percentage levels. At K- it was 9.62%, K+ was
8.6%, P1 was 19.89%, P2 was 38.77%, and P3 was 27.32%. This shows that the P2
group has a better ability to reduce LDL levels in mice compared to other treatment
groups.

Based on the measurement results, the average LDL levels of mice on day 8 were
K- (24.63 + 0.56 mg/dL), K+ (28.12 = 0.71 mg/dL), P1 (32.67 + 0 .55 mg/dL), P2
(37.45 £0.58 mg/dL), and P3 (36.74 + 0.73 mg/dL). With normal LDL levels in mice,
2-27 mg/dL, indicate that mice have high LDL levels after being given cow brain orally
for 7 days.

The increase in LDL was caused by cholesterol and saturated fatty acids in cow brain
suspension. Cholesterol originating from the cow brain is absorbed by the small intes-
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tine and then combines with cholesterol biosynthesis in the liver in the form of choles-
terol esters. Cholesterol esters together with triglycerides which are also synthesized in
the liver from free fatty acids will form Very Low Density Lipoprotein (VLDL) which
then becomes Intermediate Density Lipoprotein (IDL) and LDL in the body. Saturated
fatty acid content can also increase LDL levels by increasing LDL formation in serum,
reducing LDL receptor activity, and inhibiting the clearance of triacyl glycerol-rich lip-
oproteins. Beef brain contains 3% cholesterol and 2.3% saturated fatty acids. The main
saturated fatty acids in beef brain are 1.26% stearic acid, 0.92% palmitic acid, 0.03%
behenic acid, 0.03% margaric acid, 0.03% myristic acid, and 0.02% arachidic acid [19].

There is an increase in LDL and a decrease in HDL in hypercholesterolemia, due to
the accumulation of cholesterol in the blood due to induced hypercholesterolemia. In-
creased LDL levels and decreased HDL levels are due to excess cholesterol, which
causes a buildup of cholesterol in the body. Furthermore, the build up of cholesterol
followed by free radical activity causes oxidative damage to several tissues. High cho-
lesterol levels in the blood cause VLDL. forms LDL, as a result LDL in the blood in-
creases. Continuously increasing LDL levels make HDL depressed and unable to get
rid of excess cholesterol in the blood, so HDL decreases. Hypercholesterolemia results
in lipoprotein metabolism disorders, which include increased LDL levels and decreased
HDL levels [22].

On the 15th day, after giving takokak fruit extract for 7 days, there was a decrease
in LDL levels in mice. The treatment group that resulted in the most optimum reduction
in LDL levels was group P2 (10.5 mg/25gbw) with a percentage reduction of 38.77%
compared to groups P1 and P3. Reducing serum cholesterol levels by administering
takokak fruit extract is thought to contain flavonoids which function as antioxidant
compounds [20]. The flavonoid compounds contained is quercetin. Quercetin can in-
hibit the HMG-CoA reductase enzyme so that cholesterol synthesis decreases. Quer-
setin also works in inhibiting the secretion of Apolipoprotein B-100 into the intestine,
resulting in a decrease in Apolipoprotein B-100. Apolipoprotein B-100 is an apoprotein
found in lipoprotein molecules known as the formation of VLDL and LDL [10].
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3.4  Average HDL of Mice (Mus musculus L.)

Table 5. Average HDL of Mice (Mus musculus L.)

Group Day-0 (mg/dL) Day-8 (mg/dL) Day-15 (mg/dL)
K- 46,20 £ 1,06 43,80 + 1,15 45,40 + 0,922
K+ 48,20 £ 0,36 37,00 + 0,702 44,80 +1,42¢
P1 49,40 £ 1,63 39,40 + 1,732 58,20 +2,88P
P2 51,00 2,73 37,60 + 1,022 70,80 =4,11¢
P3 48,60 + 1,80 38,00 £ 1,412 61,20 + 3,83b

On the 8th day, with oral administration of cow brain, there was a decrease in HDL
levels in mice. On the 15th day, with takokak fruit extract treatment, there was an in-
crease in the HDL levels of mice. The average HDL in mice can be seen in Table 5.

Giving cow brain showed a decrease in the range of 10-20 mg/dL. Cow brain induc-
tion reduced HDL levels from each treatment. Significantly when compared with the
negative control (K-). On the 15th day, after administering takokak ethanol extract,
there was an increase in HDL. The percentage increase in HDL levels in mice, shows
that all treatment groups experienced an increase in HDL levels but at different per-
centage levels. At K- it was 3.52%, K+ was 17.41%, P1 was 32.3%, P2 was 46.89%,
and P3 was 37.89%. This shows that the P2 group has a better ability to increase HDL
levels in mice compared to other treatment groups.

Based on the measurement results, the average HDL levels of mice on day 8 were
K- (43.80 + 1.15 mg/dL), K+ (37.00 + 0.70 mg/dL), P1 (39.40 = 1 .73 mg/dL), P2
(37.60 £ 1.02 mg/dL), and P3 (38.00 £ 1.41 mg/dL). With normal levels of HDL in
mice, namely 35-85 mg/dL, it shows that HDL levels decreased after being given cow's
brain orally for 7 days compared to the initial check levels before giving cow's brain.

When total cholesterol levels rise, LDL cholesterol levels rise, and HDL cholesterol
levels fall, this condition is known as hypercholesterolemia [4]. It has been proven that
HDL levels in mice given beef brain fat decreased over time. Male mice given cow
brain can reduce HDL cholesterol levels.

Cow brain as a high-fat feed was given for 7 days, after which the HDL levels were
checked in each group. 100 grams of beef brain contains 2 grams of saturated fatty
acids. Saturated fatty acids have the potential to reduce HDL levels. This is in line with
the hypothesis of Naufalina and Nuryanto [11], which states that a decrease in HDL
cholesterol levels can be caused by a decrease in HDL cholesterol levels and can be
caused by cow brain which contains saturated fatty acids which can inhibit HDL cho-
lesterol synthesis

The HDL cholesterol of mice given cow brain was lower than those not given cow
brain. Mice that have been adapted are given high-fat food in the form of beef brain.
Olivia and Agustini [13] stated that high-fat feed can have an impact on hyperlipidemia,
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namely reducing HDL cholesterol levels, increasing triglyceride levels, total choles-
terol levels and LDL cholesterol. According to research conducted by Wulandari et al.
[23] HDL cholesterol levels can decrease due to high-fat feed through the pathway of
increasing lipid absorption and increasing intake. A high-fat diet will result in an in-
crease in lipids, including cholesterol and triglycerides, in small-density lipoproteins
and peripheral cells. This is supported by research conducted by Heriansyah [5] which
states that giving high-fat feed can increase hepatic lipase activity which will result in
reducing HDL cholesterol levels and reducing the size of HDL

The results were checked on the 15th day, after giving takokak fruit extract for 7
days, there was an increase in HDL levels in mice. The treatment group that produced
the most optimum increase in HDL levels was group P2 (10.5 mg/25gbw) with a per-
centage increase of 46.89% compared to groups P1 and P3.

The increase in HDL levels is influenced by one of the compounds contained in
takokak fruit, namely flavonoids. Flavonoids are able to increase HDL levels and re-
duce LDL and VLDL levels in mice with hypercholesterolemia. The total flavonoid
extract of Actinida columicta was able to improve hyperlipidemia in mice induced by
high-fat diet, it is possible that this mechanism is related to a decrease in HMG CoA
reductase activity. The chemical content contained in takokak as an antioxidant can
increase HDL levels by increasing liver Apo A1 mRNA which plays a role in initiating
the synthesis of Apo Al which is the main component of HDL. Apo Al can also sup-
press the increase in LDL. Flavonoids act as antioxidants directly by donating hydrogen
ions to capture hydroxyl radicals (OH) so that they do not become reactive and thus
inhibit free radicals. Flavanoids work by capturing and eliminating O- in nitric peroxide
(ONOO-) which is formed from nitric oxide (NO) with superoxide (O2-) which is a
free radical [2].

3.5 Average Triglycerides of Mice (Mus musculus L.)

Table 6. Average Triglycerides of Mice (Mus musculus L.)

Group Day-0 (mg/dL) Day-8 (mg/dL) Day-15 (mg/dL)
K- 71,20 +£2,13 75,40 £ 1,962 69,60 +2,29°
K+ 70,40 + 3,07 92,40 £ 6,162 84,00 + 4,122
P1 70,60 + 1,21 100,20 + 5,992 82,20 + 6,522
P2 78,20 £ 6,29 113,80 + 11,46 56,60 = 4,902
P3 71,40 £5,51 104,60 £ 12,802 89,60 + 10,242

On the 8th day, with oral administration of cow brain, there was an increase in mice
triglyceride levels. On the 15th day, with treatment with takokak fruit extract, the tri-
glyceride levels of mice decreased. Giving cow brain showed an increase in the range
0f 20-40 mg/dL. Cow brain induction increased triglyceride levels from each treatment.
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Significantly when compared with the negative control (K-). The average triglycerides
in mice can be seen in Table 6.

On the 15th day, after administering takokak ethanol extract, there was a decrease in
triglycerides. Percentage reduction in triglyceride levels of mice showed that all treat-
ment groups experienced a decrease in triglyceride levels but at different percentage
levels. At K- it was 7.69%, K+ was 9.09%, P1 was 17.96%, P2 was 50.26%, and P3
was 14.34%. This shows that the P2 group has a better ability to reduce triglyceride
levels in mice compared to other treatment groups.

Based on the measurement results, the average triglyceride levels of mice on day 8
were K- (75.40 + 1.96 mg/dL), K+ (92.40 £ 6.16 mg/dL), P1 (100.20 + 5 .99 mg/dL),
P2 (113.80+ 11.46 mg/dL), and P3 (104.60 + 12.80104.60 = 12.80 mg/dL). The normal
triglyceride level in mice is 26-145 mg/dL, indicating that mice have high triglyceride
levels after being given cow brain orally for 7 days.

Excessive fat consumption can result in an increase in triglyceride levels in the
blood. 100 g of cow brain contains around 2.9 g of saturated fatty acids. Saturated fatty
acids consumed from food will go through the digestive process and be absorbed. Dur-
ing the absorption process in the small intestinal mucosa, saturated fatty acids are acti-
vated to become acyl-co A by the thiokinase enzyme, then the acyl-coA undergoes an
esterification process where glycerol 3 phosphate is added to form triglycerides. Tri-
glycerides are transported in the form of chylomicrons to the lymph circulation which
then enters the blood circulation [24].

If triglyceride levels are high it will affect the increase in VLDL and LDL levels and
low HDL levels. This is because triglycerides that are transported from the intestine to
the liver are in the form of chylomicrons which will then be metabolized, some of this
metabolism is when VLDL is transported from the liver to the tissues [7]. Triglycerides
or triacyl glycerol are the main lipid compounds in food and body fat deposits. The
lipid oxidation process results in the inhibition of the process of acetyl Co-A formation
which plays a role in triglyceride biosynthesis so that the triglyceride transferred to it
decreases.

On the 15th day, after giving takokak fruit extract for 7 days, triglyceride levels in
mice decrease with the most optimum reduction in the treatment dose 10.5 mg/25gbw
(50.26%). Antioxidant compounds such as flavonoids in takokak fruit are thought to
be able to reduce triglyceride levels in mice with hypercholesterolemia. According to
Rusdaina and Syauqy [17], flavonoid can reduce triglyceride levels by increasing the
activity of the LPL (lipoprotein lipase) enzyme. The activity of the LPL enzyme func-
tions to convert VLDL into LDL so that VLDL accumulation can be reduced. The
mechanism by which flavonoid compounds can reduce triglyceride levels is by increas-
ing the activity of the LPL enzyme. By increasing this enzyme, VLDL which transports
triglycerides will undergo hydrolysis into fatty acids and glycerol. The fatty acids re-
leased will be absorbed by muscles and other tissues, then oxidized to produce energy
and adipose tissue will store them as energy reserves. Maryani et al. [9] state that sap-
onin will bind with bile acids and cholesterol (from food), then form micelles which
cannot be absorbed by the intestine and also inhibit the work of the LPL enzyme. Sap-
onins can also inhibit the absorption of cholesterol and triglycerides in the intestine by
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forming complex bonds that are insoluble in cholesterol, binding with bile acids to form
micelles and increasing the binding of cholesterol and triglycerides by fiber.

Based on the research results, takokak fruit extract has potential to reduce total cho-
lesterol, LDL, triglyceride levels, and increase HDL. The most effective dose was 10.5
mg/25gbw.

4 Conclusion

Ethanol extract of fruit takokak (Solanum torvum L.) can reduce levels of total choles-
terol, LDL, tiglycerides, and increase HDL in hypercholesterolemia mice (Mus muscu-
lus L.) with the most effective dose of 10.5 mg/25gbw.
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