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ABSTRACT 
 

Sempur (Dillenia serrata) is one of the most commonly found local fruits and comes from South Sulawesi. The 
peculiarity of this sempur fruit is mainly in its refreshing sour taste and attractive fruit color. Phytochemical test 
of Sempur fruit peel extract contains alkaloids, flavonoids, saponins, polyphenols and triterpenoids. The 
research objectives are 1). The purpose of this study was to determine the potential of sempur fruit peel (Dillenia 
serrata) to reduce total cholesterol levels in white rats (Rattus novergicus) and 2). To determine the average 
value of the decrease in total cholesterol levels in male white rats (Rattus novergicus) after being given sempur 
fruit peel extract (Dillenia serrata). The research used was Experimental Laboratory which was carried out at the 
Pharmacognosy-Phytochemical Laboratory and the Pharmacy Biology Laboratory of the Pharmacy Department 
of the Sandi Karsa Polytechnic. The method used is the induction of Propylthiouracil and the administration of 
high fat by measuring total cholesterol levels in male white rats with a glucometer and using the maceration 
extraction method. The 15 male rats used were divided into 5 groups, namely negative control (Na.CMC 1% 
w/v), Sempur fruit peel extract 0.5% w/v, Sempur fruit peel extract 1% w/v, Sempur fruit peel extract 1.5% w/v 
and positive control (Simvastatin). Observations on the decrease in total cholesterol levels were carried out 1 
day after treatment. The administration of sempur fruit peel extract 0.5% w/v, 1% w/v, and 1.5% w/v gave the 
effect of reducing total cholesterol levels in male white rats and at a concentration of 1.5% w/v which showed 
an effect the best for reducing total cholesterol levels in white rats. Based on the results of the paired sample t 
test with SPSS which shows significantly that the value of sig. (2-tailed) obtained was 0.023 <0.05 and the mean 
decrease was 36 mg/dl. 
 

Keywords: Sempur fruit peel, antihypercholesterolemia and invivo study 
 

INTRODUCTION 
Background 
 

Cholesterol is one of the solid fats (lipids) in the form of wax. Cholesterol is atherogenic or very easy to stick 
which then forms plaque on the walls of blood vessels. In the human body, cholesterol is spread in certain body parts 
such as skin, muscles, nerves, brain and heart. Under normal circumstances a person has cholesterol levels of 160-200 
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mg and can be said to be in a dangerous phase if it exceeds 240 mg which can lead to stroke. If you don't want to be at 
risk of experiencing various diseases due to cholesterol, then that means you have to be aware of the characteristics of 
high cholesterol early on. And here are the characteristics if you have high cholesterol, namely tingling, frequent 
nausea and vomiting, loss of balance, neck and back pain, very tired body, experiencing leg and hand pain, unstable 
emotions, red face, headache, weak leg muscles, difficulty breathing, chest pain.(1) 

Blockages that occur in the coronary arteries of the heart will cause coronary heart disease (CHD). Not 
only that, blockage (atherosclerosis) can also occur in the walls of the blood vessels of the brain, kidneys, 
locomotion, and various other organs.(2) Basically, high cholesterol levels are not the main cause of a person's 
mortality. There is not much data that states that high cholesterol levels can directly cause death in a person, but 
what is very surprising is that high cholesterol levels turn out to be the etiology that very often causes 
atherosclerosis, stroke, and cardiovascular disease.(2,3) 

Epidemiological data on cerebrovascular, cardiovascular and coronary heart disease are poor. WHO 
reports that cardiovascular disease is the cause of 30% of deaths worldwide and is predicted to be the leading 
cause of death in the world in the next two decades. The death rate from coronary heart disease in 2002 in 
Indonesia reached 100,000 to 499,999 people.(4) 

Based on the above epidemiological data, efforts should be made to reduce the prevalence and mortality 
from cerebrovascular, cardiovascular and coronary heart diseases associated with risk factors for 
hypercholesterolemia. Management of hypercholesterolemia is divided into two, namely by drugs 
(pharmacological) and non-pharmacological. Statins (3-hyroxy-3-methylglutaryl coenzyme-A reductase 
inhibitors), the drugs most commonly used by clinicians to treat hypercholesterolemia, have dangerous side 
effects for patients such as myopathy, significant hepatotoxicity and cognitive impairment. Other 
pharmacological agents commonly used for the management of hypercholesterolemia are bile salt sequastrates, 
cholesterol absorption inhibitors, niacin, and fibrates, but these drugs are also associated with various adverse 
effects that can hinder treatment and quality of life. (5) 

Sempur (Dillenia serrata) is one of the most commonly found local fruits and comes from South Sulawesi. 
Sempur is widespread in Luwu Regency. Perfect plants grow wild in forests and community yards. The peculiarity 
of this sempur fruit is mainly in its refreshing sour taste and attractive fruit color. In addition to its exotic 
appearance, perfect fruit contains more than 84% vitamin C which is good for consumption by the body.13 
 

Purpose 
 

The aims of this research are 1). The purpose of this study was to determine the potential of sempur fruit 
peel (Dillenia serrata) to reduce total cholesterol levels in white rats (Rattus novergicus) and 2). To determine 
the average value of the decrease in total cholesterol levels in male white rats (Rattus novergicus) after being 
given sempur fruit peel extract (Dillenia serrata). 

 

METHODS 
 

This research was a laboratory-scale experimental study, to determine the potential of sempur fruit peel 
(Dillenia serrata) to reduce total cholesterol levels in white rats (Rattus novergicus) and determine the average 
value of decreasing total cholesterol levels in male white rats (Rattus novergicus) after were given sempur fruit 
peel extract (Dillenia serrata). This research was carried out in June 2021 at the Pharmacognosy-Phytochemical 
Laboratory and the Pharmacy Biology Laboratory of the Pharmacy Department of the Sandi Karsa Polytechnic. 

The tools used are cholesterol measuring instrument, a set of glassware and equipment for extraction 
equipment and tools used for the treatment of test animals. 

The materials used were aquadest, 15 white rats, 1% sodium carboxylmethylcellulose (Na-CMC), 
simvastatin tablets (comparison), sempur fruit peel (Dillenia serrata), propylthiouracil, high cholesterol foods 
such as cheese, alcohol as a wound cleanser in rat, cotton, 96% ethanol solvent, tissue. 
 

Treatment of Test Animals and Cholesterol Level Reduction Test 
 

In this study, the test animals were weighed and cholesterol levels were measured in three periods. Period 
I (initial cholesterol levels), period II (hyperlipidemia), period III (after treatment). The number of rats used in 
this study were 15 rats, which were divided into 5 treatment groups. Each treatment group consisted of 3 rats 
that had previously been induced by 0.36% PTU and were fed a high-fat diet. 

As for these groups, group I was treated with Na suspension. CMC 1% w/v as a negative control, groups 
II, III and IV were given orally suspension of ethanol extract of sempur fruit peel (Dillenia serrata) with a 
concentration of 0.5% w/v, 1% w/v and 1.5% w /v and group V were given orally suspension of simvastatin 
0.0059% w/v. 

Blood sampling in rat that had been induced by PTU 0.36% and given a high-fat diet for 3 to 7 days, 
blood was drawn using a syringe in the tail vein area of rats to determine total cholesterol levels in 
hypercholesterolemic rats. All treatment groups were given treatment according to their respective groups. 
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The measurement of total cholesterol levels on day 0 aims to determine the initial cholesterol level, then 
the measurement of cholesterol levels is carried out again after being induced by 0.36% PTU and given a high-
fat diet by testing on day 7 to determine the condition of hypercholesterolemia in rats. During this time period, 
hypercholesterolemia was found in rats, so it could be continued in the treatment of test animals. The treatment 
on the test animals was carried out for 3 days, after the treatment the test animals were measured again the next 
day to determine the decrease in total cholesterol levels by reading the results on the glucometer strip. 

The data obtained based on the observations were then analyzed statistically using the SPSS for windows 
program. To determine the effect of treatment, the data were analyzed by using the paired sample t test. 

 

RESULTS 
 

Table 1. Potential results of sempur fruit peel extract (Dillenia serrata) on reducing total cholesterol levels in 
white rats (Rattus novergicus) 

 

Treatment Replication 
Cholesterol levels in the blood mg/dl 

Initial cholesterol 
measurement 

Post-induction cholesterol 
measurement 

Measurement of post-
treatment cholesterol 

Negative control 
(Na. CMC 1% 

w/v) 

1 157 244 238 
2 130 219 210 
3 125 184 179 

Sempur fruit 
peel extract 0.5 

% w/v 

1 109 194 164 
2 118 205 177 
3 110 200 174 

Sempur fruit 
peel extract 1 % 

w/v 

1 105 150 122 
2 102 180 152 
3 114 200 166 

Sempur fruit 
peel extract 1.5 

% w/v 

1 130 240 193 
2 117 150 119 
3 145 219 189 

Positive control 
(simvastatin) 

1 157 190 137 
2 129 158 107 
3 158 195 141 

 

Table 2. Percent decrease in total cholesterol levels after treatment in white rats 
 

Replication 
Treatment 

Na. CMC 
1% w/v 

Sempur fruit peel 
extract 0.5 % w/v 

Sempur fruit peel 
extract 1 % w/v 

Sempur fruit peel 
extract 1.5 % w/v Simvastatin 

1 6.89 35.29 62.22 42.72 160.61 
2 10.11 32.18 35.89 93.93 175.86 
3 8.47 28.88 39.53 40.54 145.94 

Total 25.47 96.36 137.64 177.19 482.41 
Average 8.49 32.11 45.88 59.06 160.80 

 

DISCUSSION 
 

Cholesterol is an important fat, but if too much in the blood can be harmful to health, when viewed from 
a chemical point of view, cholesterol is classified as a lipid (fat) with steroid alcohol components. In general, 
lipids in the body consist of two main components, namely cholesterol and triglycerides. Triglycerides come 
from the breakdown of fat from food while cholesterol is a form of fat that is in the human blood circulation. 

This study aims to determine the potential of sempur fruit peel (Dillenia serrata) to reduce total 
cholesterol levels in white rats (Rattus novergicus) and to determine the average value of decreasing total 
cholesterol levels in male white rats (Rattus novergicus) after being given the sempur fruit peel extract (Dillenia 
serrata), by using rats as test animals as many as 15 tails which were given appropriate treatment and the 
volume of oral administration. 

The effect of reducing total cholesterol levels on the sempur fruit peel, an oral hyperlipidemia drug, 
namely simvastatin, was used as a comparison. Before treatment, white rats were fasted for 8 hours but were 
still given drinking water. This is so that there is no food intake that can affect the testing process, while the 
administration of PTU is intended as an inducer to raise the total blood cholesterol level of white rats above the 
normal value, PTU works to inhibit the synthesis of thyroid hormone, namely thyroxine. Thyroxine hormone 
has the effect of lowering cholesterol levels, so that inhibition of thyroxine hormone by PTU will cause an 
increase in blood cholesterol levels. Male rats were chosen because they have a small amount of the hormone 
estrogen and are more stable than female rats which produce the hormone estrogen which can affect the 
metabolism of fat and cholesterol so that it will affect the lipid profile. 
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Based on the results of the study, it can be seen that when the fruit peel extract was given 0.5% w/v, 1% 
w/v and 1.5% w/v, there was a decrease in the average total cholesterol level of 32.11%, respectively. , 45.88%, 
59.06% while in the administration of simvastatin suspension there was a very large decrease in the average 
cholesterol level of 160.80%, in the treatment group with Na. CMC 1% also has a small average decrease in 
cholesterol levels, namely 8.49%. In this study, researchers will test the ability of sempur fruit peel extract in 
lowering total cholesterol levels in male white rat blood so that later it can be used as a reference for 
inventorying natural ingredients that have the potential to reduce total cholesterol levels. In this study, the 
optimal decrease in total cholesterol levels for the treatment group using sempur fruit peel extract 0.5% w/v, 1% 
w/v and 1.5% w/v was found at a concentration of 1.5% w/v. although at concentrations of 0.5% w/v and 1.5% 
w/v also showed total cholesterol-lowering but the effect was lower. 

The research data above was processed using the IBM SPSS 22 program. The first analysis was the 
Shapiro-Wilk method to determine the normality of the data as a condition for analyzing the data with the paired 
sample t test. sig value. for Pre-Test Na. CMC 1% was 0.817 and Post-Test Na. CMC 1% is 0.944, the value of 
sig. for Pre-Test Extract 0.5% w/v was 0.900 and Post-Test Extract 0.5% w/v was 0.424, sig. for Pre-Test 
Extract 1% w/v was 0.780 and Post-Test Extract 1% w/v was 0.605, sig. for Pre-Test Extract 1.5% w/v was 
0.430 and Post-Test Extract 1.5% w/v was 0.092 and sig. the Pre-Test for Simvastatin was 0.238 and the Post-
Test value for Simvastatin was 0.206. Based on the output of SPSS Tests of Normality, the value of sig is 
obtained. which is greater than the value of 0.05 so it can be concluded that the data variance of the five groups 
is the same or homogeneous, so the assumption of homogeneity in the paired sample t test is fulfilled. 

The potential of sempur fruit peel (Dillenia serrata) to decrease total cholesterol levels in white rats 
(Rattus novergicus) it can be seen in the results of the paired sample t test output paired samples statistics which 
show the pre-test extract value of 0.5% w/v of 199.67 and experienced a decrease in cholesterol levels in the 
post-test extract of 0.5% w/v to 171.67, a decrease also occurred in the 1% w/v extract, namely the pre-test 
value of 176.67 experienced a decrease in cholesterol levels in the post-test. -test with a value of 146.67, in the 
pre-test extract 1.5% w/v with a value of 203.00 also decreased cholesterol levels in the post-test to 167.00. 
However, a large decrease occurred in the administration of simvastatin, the pre-test value was 181.00 to 128.33 
at the post-test. 

Determine the average value of decreasing total cholesterol levels in male white rats (Rattus novergicus) 
after being given sempur fruit peel extract (Dillenia serrata). 

The paired sample t test can also show the average value of decreasing total cholesterol levels in male 
white rats (Rattus novergicus) after being given sempur fruit peel extract (Dillenia serrata) with several 
interpretations as follows: 
1. At the output of the paired samples test, namely in pair 2, the sig value is obtained. (2-tailed) of 0.002 is 

smaller than 0.05, it can be concluded that there is a difference in the average decrease in cholesterol levels 
for the pre-test extract of 0.5% w/v and the post-test extract of 0.5% w/v with the average value of the 
decline is 28,000. 

2. At the output of the paired samples test, namely in pair 3, the sig value is obtained. (2-tailed) of 0.004 is 
smaller than 0.05, it can be concluded that there is a difference in the average decrease in cholesterol levels 
for the pre-test extract 1% w/v with post-test extract 1% w/v with an average value a decrease of 30,000. 

3. At the output of the paired samples test, namely in pair 4, the sig value is obtained. (2-tailed) of 0.023 is 
smaller than 0.05, it can be concluded that there is a difference in the average decrease in cholesterol levels 
for the pre-test extract 1.5% w/v with post-test extract 1.5% w/v with the average value of the decline is 
36,000. 

4. At the output of the paired samples test, namely in pair 5, the sig value is obtained. (2-tailed) of 0.000 is 
smaller than 0.05, it can be concluded that there is a difference in the average decrease in cholesterol levels 
for the pre-test of simvastatin drug and post-test of simvastatin drug with an average decrease of 52.667. 

 

CONCLUSION 
 

Based on the results of research, data analysis and discussion, it can be concluded that: 
1. Giving sempur fruit peel extract (Dillenia serrata) at a concentration of 0.5% w/v, 1% w/v and 1.5% w/v 

showed the potential for reducing total cholesterol levels in white rats (Rattus norvegicus). 
2. Giving sempur fruit peel extract (Dillenia serrata) at a concentration of 1.5% w/v was more optimal in 

reducing total cholesterol levels in white rats (Rattus novergicus) with an average decrease of 36,000 
compared to a concentration of 0.5% w/v and 1% w/v but still lower than simvastatin, namely a decrease 
with an average value of 52,667. 
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