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Abstract. The national market demand for Kopyor coconut is
increasing. However, this increase in demand is not matched with
sufficient supply. This study aims to determine and describe the
farmers motivation in producing Kopyor coconut in Ngagel
Village, Pati Regency. The research method used is descriptive. 40
respondents were interviewed using semi-structured questionnaires.
Likert scale and Rank Spearman were used to analyse the data. The
findings of the study show that the farmers motivation to produce
Kopyor coconut are in medium score which mainly focus on
fulfilling physiological needs. The farmers motivation to produce
Kopyor coconut should be supported and increased as this
agriculture product has potency for supporting the farmers
economics.

1 Introduction

Hyperlipidemia is a metabolic disorder characterized by changes in serum lipid and
lipoprotein profiles caused by increased concentrations of total cholesterol (TC), low
density lipoprotein cholesterol (LDL) with a concurrent decrease in concentrations of high
density lipoprotein cholesterol (HDL) [1]. Hypercholesterolemia is a major risk factor for
morbidity and death across the world. These variables are recognized to be the primary risk
factors for the development and progression of atherosclerosis, as well as related
cardiovascular and cerebrovascular disorders [2]. Indonesia has the third highest
cardiovascular incidence rate in Asia Pacific, after only Pakistan and the Philippines with
the prevalence rates of elevated LDL, TC, and lowered HDL values are known to be 41.9
percent, 35.9 percent, and 22.9 percent, respectively [3]. As a result, more focus should be
placed on hypercholesterolemia therapy.
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Treatment of hypercholesterolemia without side effects is a challenge for modern
medicine. Gastrointestinal and liver problems are among them. Chronic use of these drugs
can lead to rhabdomyolysis, which is the most severe adverse effect. This disease is
expected to be the major cause of death for almost 24 million people in the year 2030 [4]. A
well-known fact is that plant-derived products are safer than synthetic versions and have
fewer or no harmful effects on the body. Medicinal compounds derived from plants have
accounted for the majority of new compounds discovered in recent years [5]. Natural
resources are critical to the economic and well-being of the Indonesian people. There is a
need to develop knowledge and technology based on community experience and local
wisdom [6]. Kersen (Muntingia calabura L.) leaves are a nice example.

The leaves on kersen fruit are thick, although it is rarely utilized. Some people only eat
kersen fruit because they are unaware of the health advantages of kersen leaves, despite
scientific evidence demonstrating the numerous health benefits of kersen leaves. Teas made
from kersen leaves have been shown to offer anti-inflammatory and antioxidant effects, as
well as the ability to boost the immune system. Kersen leaves have been shown to contain
possible phytochemical substances such as flavonoids, saponins, and tannins in previous
studies [7, 8, 9]. According to Sopandi et al (2019), a combination of kersen fruit juice and
lakum leaves might be an option for patients with hyperlipidemia to prevent and avoid
additional consequences of high cholesterol [10]. As a result, researchers are curious
whether kersen leaves, like kersen fruit or standard medical drug, may enhance lipid levels.
The aim of this experiment is to investigate the hypocholesterolemic activity of ethanolic
extracts of Kersen (Muntingia calabura L.) leaves in vivo.

2 Materials and method

2.1. Materials

Kersen (Muntingia calabura L) was collected and identified by Plant Systematics
Laboratory, Faculty of Biology, Universitas Gadjah Mada. Male wistar rats (Rattus
norvegicus) 3-4 months old weighing 200 grams, total cholesterol test kit reagents, HDL,
and LDL with enzymatic method (DiaSysTM, Germany), ethanol 96 percent filter,
simvastatin tablet, PTU (Propylthiouracil) 0.01 percent, and high fat diet.

A test animal cage, a place for rats to eat and drink, animal scales, a gastric probe, a
syringe, a measuring pipette, a measuring cup, a test tube rack, label paper, markers, a
drying cabinet (oven), sieve, pounder, stirrer, filter paper, gauze, funnel, 500 ml Erlenmeyer
tube, Vacuum Rotary Evaporator, porcelain dish, storage packaging, powder scale (micolab
type 300).

2.2. Methods

2.2.1 Extraction of Kersen (Muntingia calabura L.) Leaves

The kersen leaves were washed roughly and dried in an oven at 400C until the water level
reached 10%. The dried leaves were then mixed with a blender. Twenty-five hundred grams
of mixed leaves were cultured for three days in 1000 cc of 96% ethanol. The acquired
suspension was filtered into a sterile glass, and the filtrate was filtered into a bottle using
Whatman No.l filter paper until no pasta remained. The ethanol extract of kersen
(Muntingia calabura L.) leaves were weighed and then mixed in 100 ml of distilled water
to make a stock solution with a concentration of 10 mg/ml. In this investigation, the
dosages were 100 mg/kgBW, 200 mg/kgBW, and 400 mg/kgBW.
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2.2.2 Animal Preparation and Feeding Induction

Thirty male wistar rats (Rattus norvegicus) were adapted for 7 days, and during the
adaptation, the experimental rats were fed AIN 76 and drinking distilled water. Quail egg
yolks and PTU 0.01% were combined to create hypercholesterolemic feed. The quail egg
yolk to PTU ratio was 2:1. Rats were fed high cholesterol meal induction for 7 days. After
adjustment, all blood rats were taken to analyze the presence of lipid profiles (total
cholesterol, LDL cholesterol, and HDL cholesterol). Induction of hypercholesterolemia in
test animals

2.2.3 Simvastatin stock solution preparation

Two simvastatin 10 mg tablets were dissolved in 100 ml of distilled water, yielding a
simvastatin stock solution with a concentration of 0.2 mg/ml. In this study, the dosage was
1 mg/kgBW/day.

2.2.4 Animal Testing Procedures

In this study, 35 hypercholesterolemic test animals were divided into five groups, P1 as a
negative control group, P2 as a simvastatin group, P3, P4, P5 as group treated with kersen
leaves extract with dosage 100, 200, and 400 mg/kgBW respectively. The therapy was
administered to hypercholesterolemic test animals for 14 days, after which the outcomes
were assessed by measuring lipid profile levels.

2.2.5 Determination of Lipid Profile Level

Total cholesterol, LDL, and HDL are all components of the lipid profile. Lipid levels were
measured three times during the study: post-induction lipid levels following the
administration of PTU and high cholesterol diet, and post-treatment day 7 and day 14. The
CHOD-PAP technique was used to analyze cholesterol, triglycerides, LDL, and HDL
utilizing a diagnostic system kit (Diasys). The lipid profile is analyzed in accordance with
the kit's procedures.

2.2.6. Data analysis

The statistical methods used were the Shaphiro-Wilk normality test, the Levene
homogeneity test, and the ANOVA test to determine the efficacy of kersen leaves ethanol
extract on lipid profile levels.

3 Results and Discussion
3.1 Results

3.1.1 Lipid Profile of Wistar Male Rats Characteristic

In this study, the parameters of effective production of hypercholesterolemia in test animals
were a rise in LDL and total cholesterol levels coupled by a reduction in HDL levels. Based
on data in table 1, it was discovered that lipid levels altered substantially (p<0.05) before
and after the introduction of a high-fat diet and PTU.
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Table 1. Lipid Profile of Wistar Male Rats Characteristic
Parameter Before Induction After Induction P
LDL 25,80 + 1,06mg/dl 78,14 + 0,93 mg/dl <0.05
Total cholesterol 77,0 £ 0,76 mg/dl 187,6 £2,01 mg/dl <0.05
HDL 64,94 £ 1,42 mg/dl 25,36 £ 1,30 mg/dl <0.05

Data were expressed as mean + SD (Standard Deviation). Data was significantly different if p value
<0.05.

3.1.2 Effect of kersen leaves ethanol extract on lipid profile

There is a substantial difference in LDL reduction between the control positive group (P2)
and the experimental group (P1, P3, P4), but not statistically different from 400 mg/kgBW
kersen leaves ethanol extract group (P5 group) (p>0.05) (Figure 1).
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In the present study, the P2 group had the greatest reduction in total cholesterol on day
7. Whereas, the treatment of group P3, P4, P5 with kersen leaves ethanol extract at 100;
200; 400 mg/kg body weight, did not show a significantly different decrease in total
cholesterol (Figure 2).

On the 14th day of post-therapy, total cholesterol readings indicated that the P2 group
had the lowest cholesterol levels, but it was not statistically different from the PS5 group.
This demonstrates that the ethanolic extract of kersen leaves 400mg/kgBW is equally
effective as simvastatin in lowering total cholesterol levels on the 14th day following
treatment as simvastatin (Figure 2).
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Fig. 3. Effect of kersen leaves ethanol extract on HDL level in vivo

Figure 3 indicates that in the second week of treatment, HDL levels in the positive
control group (P2) receiving simvastatin were substantially lower than the other treatment
groups (p<0.05), with the exception of the 400mg/kgBW extract group (P5). The study also
found that HDL levels in the P2 and P5 group were not substantially different in two times
observations (p>0.05).

3.2 Discussion

3.2.1 Lipid Profile of Wistar Male Rats Characteristic

In the present study, a hypercholesterolemia test animal model was created by feeding high
fat (raw chicken egg yolk) and PTU. The fat and cholesterol content of raw chicken egg
yolks influences the rise in lipid levels. Raw chicken egg yolk comprises 60% lipoprotein,
which is composed of 85% fat and 15% protein. Lipoprotein fat is made up of 20%
phospholipids (lecithin, phosphatidyl serine), 60% neutral fat (triglycerides), and 5%
cholesterol. The findings of this study support earlier findings that feeding
hypercholesterolemia in the form of egg yolks to rats can dramatically raise their lipid
levels [11, 12]. PTU is an antithyroid chemical that can harm the thyroid gland, preventing
thyroid hormone production. Thyroid hormone is important in activating hormone sensitive
lipase, which is involved in the process of lipid catabolism in the blood, so that test animals
with hypothyroidism have a low catabolism rate, resulting in hypercholesterolemia [13].
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3.2.2 Effect of kersen leaves ethanol extract on lipid profile

According to the findings of this study, kersen leaves extract can lower LDL and total
cholesterol levels while increasing HDL levels. The phytochemical content of kersen leaves
revealed the presence of flavonoid compounds, tannins, and saponins based on the study's
findings [14, 9, 15]. Flavonoids have been shown to inhibit the enzyme 3-hydroxy-3-
methylglutarylcoenzyme A reductase (HMG-CoA reductase), which reduces cholesterol
production, whereas tannins limit fat absorption by reacting with mucosal proteins and
intestinal epithelial cells [16]. Tannins can also enhance the process of cholesterol
conversion into bile acids and the excretion of bile acids through the stool. Low hepatic
cholesterol increases the absorption of cholesterol from the circulation to the liver, which
then serves as a precursor of bile acids, lowering blood cholesterol levels [17]. In the
positive control group, the efficacy test of kersen leaves extract and simvastatin treatment
yielded the same favorable results in reducing blood cholesterol levels of the test animals.
Previous research has shown that simvastatin acts by reducing cholesterol production in the
liver via the HMG-CoA reductase enzyme. The initial stage in sterol production is mediated
by HMG-CoA reductase. Reduced cholesterol production leads proteases to break down
SREBP (Sterol Regulatory Element Binding Protein) in the membrane, which is
subsequently transferred to the nucleus. The transcription factors will then bind to the LDL
receptor gene, increasing the synthesis of LDL receptors. An increase in the number of
LDL receptors on hepatocyte cell membranes will lower blood cholesterol levels even more
[18].

5 Conclusion

Finally, the current findings show that the kersen leaves extract has potential as an anti-
hyperlipidemia. It was found that administering an ethanol extract of kersen leaves at
dosages of 100 mg/kgBW, 200 mg/kgBW, and 400 mg/kgBW for 14 days may enhance
lipid levels such as LDL, total cholesterol, and HDL in hypercholesterolemic animal
models. Giving an ethanol extract of kersen leaves at a dosage of 400 mg/kgBW/day had
the same impact as a positive control in improving blood lipid levels. Future studies might
concentrate on the cellular mechanisms of the active compounds found in kersen leaves
extract. This can aid in the development of methods to enhance alternative treatment
approaches for antihypercholesterolemia and other illnesses.
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