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Abstrak
Latar belakang: Pengobatan hiperkolesterolemia sering berlangsung seumur hidup sehingga menyebabkan 
penderita meninggalkan obat kimia dan memilih obat herbal. Penelitian ini merupakan uji klinik yang bertujuan 
untuk mengetahui khasiat dari formula jamu antikolesterol yang terdiri dari daun jati belanda,  daun jati cina, 
daun tempuyung, daun teh hijau, rimpang temulawak, rimpang kunyit dan herba meniran  dalam menurunkan 
kadar kolesterol darah sebagai bagian dari program Saintifikasi Jamu.  

Metode: Penelitian ini menggunakan metode kuasi eksperimental dengan desain pre dan post. Jumlah subjek 
50 pasien dengan hiperkolesterolemia ringan yang memenuhi kriteria inklusi. Penelitian dilakukan di Rumah 
Riset Jamu (RRJ) Hortus Medicus Tawangmangu pada bulan September sampai Desember 2014. Uji statistik 
yang digunakan adalah uji t berpasangan dengan bantuan program SPSS 16.

Hasil: Formula jamu antihiperkolesterol yang diminum setiap hari selama 28 hari mampu menurunkan rata-
rata kadar kolesterol plasma subjek dari 212.42 mg / dl menjadi 196.6 mg / dl. Uji t test berpasangan didapatkan 
hasil p<0,05 yang berarti ada perbedaan rerata kadar kolesterol sebelum dan sesudah pemberian jamu.

Kesimpulan: Formula jamu antihiperkolesterol mampu menurunkan kadar kolesterol plasma pasien 
dengan hiperkolesterolemia ringan pada pemberian selama 28 hari. (Health Science Journal of Indonesia 
2018;9(2):87-92)

Kata kunci: hiperkosterolemia, jamu, Saintifikasi jamu

Abstract

Background: Treatment of hypercholesterolemia often lasts a lifetime, therefore patients leave 
chemical drugs and choose herbal medicines. The aim of this clinical study is to evaluate the efficacy of 
antihiperkolesterol jamu formula consists of Guazuma ulmifolia leaves, Cassia senna leaves, Sonchus 
arvensis leaves, Camellia sinensis leaves, Curcuma xanthorrhiza rhizomes, Curcuma longa rhizomes and 
Phyllanthus niruri herbs  to lowering cholesterol plasma level  as part of Saintifikasi Jamu program.

Methods: This study was a quasi-experimental with pre and post test design. The total subjects were 50 
patients with mild hypercholesterolemia who met the inclusion criteria. The research took place at RRJ 
‘Hortus Medicus’ Tawangmangu between September to December 2014. The data were analyzed using a 
paired t-test with SPSS 16 software.

Results: Results showed jamu anticholesterol formula which is taken every day for 28 days lowered the 
mean of  cholesterol plasma level  of 212.42 mg / dl to 196.6 mg / dl. Paired t test at 95% confidence level 
acquired p value <0.05, showed that there is significant differences in the mean cholesterol level subjects 
before and after the study.

Conclusion: The administration of jamu antihypercholesterol formula for 28 days could reduce plasma 
cholesterol level  in subjects with mild hypercholesterolemia. (Health Science Journal of Indonesia 
2018;9(2):87-92)
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Hypercholesterolemia is a medical condition 
characterized by increased of cholesterol level in 
the blood exceeds the normal limit.1 Cholesterol has 
a soft structure, such as a candle, consisting of fat 
that can be produced by the body or derived from 
food.2 Cholesterol is produced in the liver, and has 
a function to build cell walls as well as a precursor 
of steroid hormones.3 Normally  cholesterol  plasma 
level is below 200 mg/dL, while the cholesterol 
level more than or equal to 200 mg/dL indicates 
hiperkolesterolemia (Table 1).1 

Table 1. Classification of Plasma Cholesterol Level.1

Total Cholesterol (mg/dl) Classification
<200 Normal
200-239 Borderline high
≥240 High

Hypercholesterolemia increases the risk of coronary 
heart diseases, cardiovascular diseases, and stroke 
through atherosclerosis process. 1,2 The high blood 
cholesterol levels are giving rise to a low-grade 
systemic inflammatory response in multiple vascular 
beds. Inflammation increases Reactive Oxygen 
Species (ROS) production that may damage cellular 
defence mechanisms leading to atherogenesis, 
protein damage and enzyme inactivation, with the 
final result of vascular dysfunction. 4,5

The cardiovascular disease (CVD) is the number one 
killer in the world especially in developing country.6 
World Health Organization reported about 1,7 million 
people died each year from CVD’s. It is estimated 
31% of all deaths world wide and more than 75% of 
CVD deaths occur in low income and middle income 
countries.7  Along with advancement of technology 
and change in modern lifestyles, an estimated number 
of patients with hypercholesterolemia will increase. 
According to Riset Kesehatan Dasar (RISKESDAS) 
in 2013 the prevalence of hypercholesterolemia 
in the Indonesian population aged 15 years and 
over was 35,9%.8 Hypercholesterolemia treatment 
becomes very important in order to reduce the risk 
of complications. The priority treatment for mild/ 
borderline high  of hypercholesterolemia (cholesterol 
values 200-239 mg/dl) is the lifestyle changes such 
as regular exercise, reducing intake of fatty foods, 
and last step is using drugs/ herbs that can lower 
cholesterol plasma level.2,9 

Hypercholesterolemia is a matabolic disorder that 
often require lifelong treatment. These conditions 
often make patients leave conventional treatment 
and chose herbal treatment.10 Based on data from 

the Rumah Riset Jamu ‘Hortus Medicus’ there are 
about 500 new cases of hypercholesterolemia during 
2013. Indonesia has some Jamu formulas that have 
empirically been used to lower blood cholesterol level. 

The potential of Jamu anticholesterol formula  
consists of Guazuma ulmifolia, Cassia senna, 
Sonchus arvensis, Camellia sinensis, Curcuma 
xanthorrhiza (C. xanthorrhiza), Curcuma longa 
(C. longa) and Phyllanthus niruri as alternative 
medicine that should be investigated. Preclinical 
study regarding this formula had been conducted by 
Saryanto et al in 2014 with the result administration 
of jamu anticholesterol formula infusion at dose 270 
mg / 200 gram body weight, 540 mg / 200 gram body 
weight and 1080 mg / 200 gram body weight in rats, 
previously given high-fat feed for 30 days causing a 
decrease in cholesterol respectively of 57 mg / dl , 
120 mg / dl and 121 mg / dl were lower than positive 
controls with the administration of simvastatin which 
decreased by 99 mg / dl and higher than negative 
control. The oral single dose of jamu formula used in 
this study does not cause toxic effects, with an LD50 
value greater than 5000 mg / Kgbb, cathegorized as 
Practical Non Toxic (PNT) or including non-toxic 
materials. Sub-chronic toxicity test showed that 
administration of jamu formula for 3 months did not 
resulting toxic effect or death in the rats. Neither of 
damage was found on the organ examination, so the 
jamu formula in the safe category were used.11,12 

The aim of this study is to evaluate the efficacy of the 
jamu anticholesterol formula in lowering cholesterol 
plasma level,  in term of  Saintifikasi Jamu program.

METHODS 

Plants Materials

The anticholesterol jamu were prepared and packaged 
by post harvest division of Medicinal Plant and 
Traditional Medicine Research and Development 
Center. One packaged for daily dosage contains 6 
gram Guazuma ulmifolia dried leaves, 1 gram Cassia 
sennae dried leaves, 6 gram Sonchus arvensis dried 
leaves , 5 gram  Camellia sinensis dried leaves, 5 
gram C. xanthorrhiza dried rhizomes, 4 gram C. longa  
dried rhizomes and  3 gram Philanthus niruri dried 
herbs. Raw materials used in this study had passed the 
quality control stages before packaged : determination 
of simplicia species, sortation to ensure simplicia is 
free from contaminants and several tests to ensure 
water level was less than 10%, total plate count, mold 
and yeast less than 10, no microbial pathogens found 
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in the simplicia and the aflatoxin count was not more 
than 30 parts per million.

Inclusion and Exclusion Criteria

Inclusion criteria were:  1. Women or men aged 25-
60 years, old or new patients with mild/borderline 
hypercholesterolemia (total cholesterol 200-239 mg/
dl), 2. The patient’s condition is stable evidenced 
by clinical examination, laboratory and ECG, 3. 
Patients were willing to follow the study/ follow-up 
schedule by signing the informed consent

Exclusion criteria were: 1. Pregnant or breastfeeding 
women (based recognition), 2. Patients taking the drug 
or other herbal ingredients which had an indication for 
lowering cholesterol and blood-thinning medications 
such as warfarin, digoxin 3. Patients with severe disease 
complications and gaastrointestinal conditions (eg ad van-
ced cancer / terminal, 2,3,4 NYHA heart failure, severe 
diabetes, severe hypertension, gastritis, ulcer pep ticum, 
Crohn’s disease and colitis.), 4. Patients have an allergies/ 
hypersensitivities to any component of test material.

Study Design

This research was a quasi experimental with pre-
post test design. Total sample were 50 patients with 
mild hypercholesterolemia who met the inclusion 
criteria at the Rumah Riset jamu (RRJ) ‘Hortus 
Medicus’ Medicinal Plant and Traditional Medicine 
Research and Development Center, Tawangmangu. 
The research was carried out between September 
to December 2014 with the ethical approval by 
The Ethic Commission of Health Research and 
Development Department, Health Ministry Republic 
of Indonesia (LB 02.01/5.2/KE 364/2014).

Sample size was determined using the following 
formula :13 

 

Sample size was 47,25 with an estimated 5% dropout, 
the total sample was 50 subjects.

The primary end point of this study was the decrease 
of average plasma cholesterol level below 200mg / 
dl and the secondary end point which expected was a 
reduced risk of atherosclerosis.

All subjects were examined on plasma cholesterol. After 
diagnosis of hypercholesterolemia was confirmed, 
each subject was given 7 packs of jamu anticholesterol 
formula for 7 days. Subjects should return once a week 
and drank jamu for 28 days. At the end of day 28, all 
subjects had a plasma cholesterol examined again.

Jamu Formula

All subjects were instructed to boil 1L of water every 
morning for 28 days, one pack of jamu formula was put 
into boiling water, wait 15 minutes and stop the boiling 
process. Filtered the water after it is cooling down, and 
take it each a glass two times a day after breakfast and 
dinner.

Statistical analysis

Data were analyzed using paired t test with the 
Statistical Product and Service Solutions (SPSS) 
program for window version 16.

RESULTS 

All fifty subjects completed the research for 28 days. 
More than 50% subjects are women, aged between 
41-60 and overweight. (table 2). Education and Age 
had correlations with cholesterol level (p<0,05) 
while gender, occupation, hypercholesterolemia 
history, Body Mass Index (BMI) and smoke habit 
had no correlation.
There are significant differences in reduction mean 
of subjects plasma cholesterol level before and after 
the study (p <0.05) (tabel 3).
A total of 35 subjects experienced a decrease in 
plasma cholesterol level, whereas 13 subjects 
experienced an increase in plasma cholesterol level, 
and 2 subjects  of study experience no change in 
plasma cholesterol level. The increase in the level 
of cholesterol at the end of the study can be caused 
by several factors: heredity, high-fat diet and lack 
of exercise. Hereditary factors play an important 
role in the occurrence of hypercholesterolemia. The 
hereditary hypercholesterolemia is more difficult 
to treat than lifestyle hypercholesterolemia. In 
this study there were no restrictions on diet for the  
subjects, only suggestion to reduce high fatty foods, 
so that the increase in the level of cholesterol in 13 
study subjects may occur due to excessive intake of 
fatty foods.14 In addition, lack of physical activity 
can also lead to increased cholesterol level   of 13 
study subjects.15

n is the sample size, Z is the level of confidence (75%), 
P is expected prevalence ( 30%) and d is presicion (5%)  

        Z2 P(1-P)
  n =--------------,
             d
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Table 2. The characteristics of Subjects

Variables Number of Subjects 
(n=50)

P

Gender
Men
Women

17 (34%)
33 (66%)

0,119*

Education
Elementary basic (Elementary 
and Junor High School
Middle (Senior High School)
High (Bachelor)

1 (2%)

27 (54%)
22 (44%)

0,000*

Occupation
House wifeves
Civil servants
Enterpreuners
Private employeers

16 (32%)
21 (42%)
10 (20%)
3 (6%)

0,390*

Hypercholesterolemia history
No history
< 1 year
1-5 year

7 (14%)
32 (64%)
11 (22%)

0,651*

Age 
31-40 y.o
41-50 y.o
51-60 y.o

12 (24%)
25 (50%)
13 (26%)

0,036*

Smoke habits
Yes
No 

2 (4%)
48 (96%)

0,640*

Body Mass Index (BMI)
Underweight
Normal
Overweight
Obese 

0 (0%)
22 (44%)
12 (24%)
16 (32%)

0,526*

*Chi Square test at the confidence level 95%

Table 3. The averages of  plasma cholesterol levels before 
and after ....

Variable D-0 D-28 P
Average of plasma cholesterol level 

(mg/dl)

212,42 196,6 0,000*

         *: paired t test with the level of confidence 95%

 Cholesterol plasma level of 28  subjects at the end 
of the 4th week became normal (<200 mg/dl), while 
22 subjects still had cholesterol level above 200 mg/
dl. There were 9 subjects that although experience 
decrease in cholesterol level  but still  above the 
normal level, the limited 28 days intervention could 
become the reason.
Administration of antikolesterol jamu formula for 28 
consecutive days was relatively safe for the liver and 
kidneys of the subjects, indicated by the absence of 
significant changes in the levels of Serum Glutamic 
Piruvic Transaminase (SGPT), Serum Glutamic 
Oxaloacetic Transaminase, Ureum and Creatinine. A 

full report on the safety of this jamu formula will be 
written in another article.    

DISCUSSIONS

The prevalence of hypercholesterolemia in Indonesia 
is indeed higher in women, namely 14.5% while in 
men 8.6%. 14,16 Subject ages were in the range of 30-
60 years, none of subjects under 30 years old. This is 
consistent with the theory that increasing age is one 
of the risk factors for hypercholesterolemia.17  The 
majority of subject education is secondary and high 
education. This plays a role in treatment behavior. 
Higher education encourages a person to be more 
curious about his health condition. Usually mild 
hypercholesterolemia is asymptomatic and  often 
be found incidentally on routine health checks. The 
BMI 28 subjects were in the category of overweight 
and obese. As we all know being overweight is a 
predisposing factor for hypercholesterolemia.17

According to our knowledge, there are no similar 
study to this clinical study ever published. However, 
the scientific articles related to the safety and 
efficacy of each constituent plant in lowering plasma 
cholesterol invivo have been widely found.

Aqueous extract of Guazuma ulmifolia leaves 
contains tannin, flavonoids and saponin.18 Aqueous 
extract at a dose of 50 mg/kg bw can lower total 
cholesterol and Low Density Lipid (LDL) level 
significantly compared control.19  Mucilage in Jati 
belanda  can swell in the stomach so that pressing 
appetite. Alkaloids in Jati belanda has the activity in 
inhibiting pancreatic lipase enzyme that  hydrolyze 
fat.10 Dried extract of Jati belanda leaves doses of 
2, 4, and 8 g/kgbw that administered in male mice 
once a day for 3 months did not increase the level 
of creatine and plasma urea and an average diameter 
size of the rat kidney glomerulus.18,19 This suggests 
that long-term administration Jati belanda leaves 
does not disturb the function of kidney.20,21 

Cassia senna is a medicinal plant that has been 
known throughout the world. Society of India 
and the Middle East since long ago use Cassia 
senna to treat hemorrhoids, as a laxative, colon 
cleansing, helps get rid of all the toxins in the 
body, and to reduce body weight.22 In Indonesia 
Cassia senna leaves commercially sold in the form 
of tea bags or dried leaves with claims of efficacy 
to reduce body weight, laxative and lowering 
plasma cholesterol. Cassia sennae leaves contain 
hydroxyanthracene glycosides, with the derivate are 



Vol. 9, No.2, December 2018 Jamu formula could reduce plasma cholesterol 91

sennosides (BO-linked glycosides) has the effect of 
laxative. Sennosides are not absorbed in the upper 
intestine, and will be changed by bacteria in the large 
intestine becomes metabolically active rheinanthrone. 
Rheinanthrone would increase the motility of the colon, 
so shortening the transit time of food in the colon.23 
Cassia sennae leaves also contain flavonoids that can 
inhibit pancreatic lipase enzyme.22 Dose of sennosides 
up to 500mg/kgbw given to dogs for 4 weeks showed 
no toxic effects, as well as the dose to 100 mg/kg in rats 
during administration of 6 months.23

Camellia sinensis leaves contain polyphenols 
(catechins and flavonoids), alkaloids, volatile oil, 
polysaccharides and amino acid.24,25 Catechins in tea 
can lowering  total cholesterol and Low Density Lipid 
level in blood plasma. This is associated with the 
increasing of body metabolism. Epigallocathecin-3-
gallate (EGCG) in green tea stimulate thermogenesis 
and fat oxidation which has implications for body 
weight loss EGCG inhibits the activity of acetyl 
CoA carboxylase in fatty acid biosynthesis cycle, 
hence reducing the accumulation of triacylglycerol 
(triglycerides) in fat tissue.24,26,27 

Sonchus arvensis leaves contain kaempferol, 
quercetin, orientin, rutin, catechin and miristisin.28 
Indonesia community since long ago have been 
using tempuyung to treat kidney stones and lowering 
plasma cholesterol.29 It is rich in polyphenols, which 
have antioksidan activity.28 Empirically tempuyung 
leaf infusion has used to lower plasma cholesterol 
level.21 Studies in mice, showed the ethanol extract 
of Sonchus arvensis leaves with doses up to 1.000 
mg/kg proved to be safe and efficacious to lowering 
plasma cholesterol.30

Curcuma xanthorhizza rhizomes well known 
as temulawak and Curcuma longa rhizomes or 
turmeric or kunyit in bahasa has been used by local 
community in Indonesia as traditional remedy since 
centuries. Temulawak contains curcuminoid fraction 
which had been proven can reduce cholesterol in 
hypercholesterol rats through inhibition of  4 gene 
related oxidative stress expression CD44, ICAM-
1, iNOS, and LOX-1.31 Based on the invivo study, 
supplementation of turmeric extract in rats fed 
with high-cholesterol diet significantly increased 
the expression of cholesterol 7 α-hydroxylase, 
hemeoxygenase 1, and low-density lipoprotein 
receptors as well as decreased in 3-hydroxy-3-methyl-
glutarylCoA reductase level when compared with 
rats fed a normal or high-cholesterol diet, showing 
that turmeric could prevents hypercholesterolemia 

and fatty liver formation by the modulation of 
expressions of enzymes that are important to 
cholesterol metabolism.32  

Hydro-alcoholic extract of leaves of Phyllanthus 
niruri in India known as Phyllanthus amarus 
Schumach  possessed  significant hypolipidemic 
activity at doses 300 and 500 mg/kg in cholesterol 
diet induced hyperlipidemia rats. The extract contain 
of alkaloids, flavonoids, saponins and tannins. 
Saponin was known to elicit serum cholesterol 
lowering activity. 33

In conclusion, administration of antikolesterol 
Jamu formula for 28 days significantly lowered 
plasma cholesterol levels in study subjects with mild 
hypercholesterolemia. 

Acknowledgments 

This research was carried out with the financial 
support of Ministry of Health Republic of Indonesia. 
We would like to thank to Head of Medicinal Plant 
and Traditional Medicine Research and Development 
Center, Tawangmangu, Indonesia and all staffs, also all 
the subjects that we can not be mentioned one by one.

REFERENCES 

1.  Stapleton PA, Goodwill AG, James ME, Brock RW, 
Frisbee JC. Hypercholesterolemia and microvascular 
dysfunction: Interventional strategies. J Inflamm. 
2010;7(1):54. 

2.  Ma Hongbao. Cholesterol and human health. J Am Sci. 
2006;2(1):17–21. 

3.  Sjaifoellah N. Buku ajar ilmu penyakit dalam jilid 1. 3rd 
ed. balai penerbit FK UI; 1996. 

4.  Andreadou I, Iliodromitis EK, Lazou A, Görbe A, Giricz 
Z, Schulz R, et al. Themed Section: Redox Biology and 
Oxidative Stress in Health and Disease. Br J Pharmacol 
[Internet]. 2017 [cited 2018 Nov 4];174:1555. Available 
from: http://onlinelibrary.wiley.com/doi/10.1111/bph.
v174.12/issuetocAbbreviationsAMI,acutemyocardial

5.  Misra MK, Sarwat M, Bhakuni P, Tuteja R, Tuteja N. 
Oxidative stress and ischemic myocardial syndromes. 
Med Sci Monit [Internet]. 2009;15(10):209–19. Available 
from: https://www.ncbi.nlm.nih.gov/pubmed/19789524

6.  Ratna D. Asupan gizi dan kadar low density lipoprotein 
kolesterol darah pada kalangan eksekutif. J Kesehat 
Masy Nas. 2013;8(2):72–8. 

7.  WHO. Cardiovascular disease [Internet]. 2018. Available 
from: http://www.who.int/cardiovascular_diseases/en/

8.  Badan Penelitian dan Pengembangan Kesehatan 
Kementerian Kesehatan RI Tahun 2013. Riset kesehatan 
dasar (RISKESDAS) 2013 [Internet]. Jakarta: Badan 
Penelitian dan Pengembangan Kesehatan Departemen 



Health Science Journal of IndonesiaZulkarnain et al.92

Kesehatan Republik Indonesia. 2013. 103 p. Available 
from: http://www.academia.edu/download/36235491/
Laporan_riskesdas_2010.pdf

9.  Coon JT, Ernst E. Herbs for serum cholesterol reduction: 
a systematic view. J Fam Pract. 2003;Jun;52(6):468–78. 

10.  Siswoyo H. Studi observasi klinik penggunaan djamoe 
pada hiperglikemia, hipertensi, hiperkolesterolemia, 
dan hiperurisemia di klinik dokter Saintifikasi Djamoe 
alumni diklat 50 jam. Jakarta; 2011. 

11.  Saryanto, Ratnawati Galuh. Uji praklinik ramuan jamu 
antihiperkolesterolemia. Tawangmangu; 2014. 

12.  Nisa U, Saryanto, Wijayanti E, Wahyono S. Ramuan 
jamu saintifik hiperkolesterolemia. In: Pramono S, 
Wijayahadi N, Rahardjo S, Sukasediati N, editors. Jamu 
Saintifik: Suatu Lompatan Ilmiah Pengembangan Jamu. 
1st ed. Tawangmangu: B2P2TOOT; 2017. p. 84–5. 

13.  Pourhoseingholi MA, Vahedi M, Rahimzadeh M. 
Sample size calculation in medical studies. Gastroenterol 
Hepatol Bed Bench. 2013;6(1):14–7. 

14.  Aurora RG, Sinambela A, Noviyanti CH. Peran 
konseling berkelanjutan pada penanganan pasien 
hiperkolesterolemia. J Indon Med Assoc. 2012; 
62(5):194–201. 

15.  Waloya T. Hubungan antara konsumsi pangan dan aktivitas 
fisik dengan kadar kolesterol darah pria dan wanita dewasa 
di Bogor. J Gizi dan Pangan. 2013;8(1):9–16. 

16.  Badan Penelitian dan Pengembangan Departemen 
Kesehatan Republik Indonesia. Status kesehatan 
masyarakat Indonesia. In : Soemantri S, Budiarso LR, 
Sadjaja, editors. Survei Kesehat Rumah Tangga (SKRT). 
2004;2:24–36. 

17.  Haryanto A, Sayogo S. Hiperkolesterolemia: bagaimana 
peran Hesperidin? CDK-200. 2013;40(1):12–6. 

18.  Iswantati D, Silitonga RF, Martatilofa E, Darusman LK. 
Zingiber cassumunar, Guazuma ulmifolia, and Murraya 
paniculata extracts as antiobesity: in vitro inhibitory 
effect on Pancreatic Lipase activity. HAYATI J Biosci. 
2011;18(1):6–10. 

19.  Sukandar E, Nurdewi, Elfahmi. Influence of 
administration of Jati Belanda (Guazuma ulmifolia 
Lamk) leaves on blood lipid level of male rats. Med J 
Maranatha,. 2009;8:102–12. 

20.  Harahap Y, Kusmana D. Effect of dry extract granulae 
from Jati Blanda leaves (Guazuma Ulm-ifolia L) on 
male rat renal function and on renal histology. Malaysian 
J Pharm Sci. 2005;3(2):94. 

21.  Kementerian Kesehatan RI. Vademekum tanaman 
obat untuk Saintifikasi Jamu. Jilid 1 Ed. Kementerian 
Kesehatan RI; 2012. 

22.  Balasankar D, K V, P SP, Umadevi SRM, Bhowmik D. 
Journal of Medicinal Plants Studies. 2013;1(3):41–7. 

23.  Europian Medicines Agency (EMEA). Community 
herbal monograph on Senna Leaf (Sennae Folium). draft 
EMEA. London; 2006. 

24.  Dewi K. Pengaruh ekstrak teh hijau (Camellia sinensis 
var. Assamica) terhadap penurunan berat badan, kadar 
trigliserida dan kolesterol total pada tikus jantan Galur 
Wistar. J Kedokt Maranatha. 2010;Aug 12 7(2). 

25.  N Widyaningrum. Epigallocatechin-3-Gallate (Egcg) 
pada daun teh hijau sebagai anti jerawat. Maj Farm Dan 
Farmakol. 2013;17(3):95–8. 

26.  Sayama K, Lin S, Zheng G, Oguni I. Effects of green tea 
on growth, food utilization and lipid metabolism in mice. 
In Vivo (Brooklyn). 2000;14(4):481–4. 

27.  Zheng G, Sayama K, Okubo T, Juneja LR, Oguni I. 
Anti-obesity effects of three major components of green 
tea, catechins, caffeine and theanine, in mice. In Vivo 
(Brooklyn). 2004;18(1):55–62. 

28.  Khan RA. Evaluation of flavonoids and diverse 
antioxidant activities of Sonchus arvensis. Chem Cent J. 
2012;6(1):1–7. 

29.  Sukmayadi AE, Sumiwi SA, Barliana MI, Aryanti 
AD, Farmasi F, Padjadjaran U, et al. Aktivitas 
imunomodulator ekstrak etanol daun tempuyung ( 
Sonchus The immunomodulatory activity of ethanol 
extract of Tempuyung leaves (Sonchus arvensis Linn). 
2014;1. 

30.  Nurianti Y, Hendriani R, Sukandar EY, Anggadiredja 
K. Acute and subchronic oral toxicity studies of ethyl 
acetate extract of sonchus arvensis L. leaves. Int J Pharm 
Pharm Sci. 2014;6(5). 

31.  Mauren FM, Yanti, Lay BW. Efficacy of oral curcuminoid 
fraction from Curcuma xanthorrhiza and curcuminoid 
cider in high-cholesterol fed rats. Pharmacognosy Res 
[Internet]. 2016;8(3):153–9. Available from: https://
www.ncbi.nlm.nih.gov/pubmed/27365981

32.  Yiu W-F, Kwan P-L, Wong C-Y, Kam T-S, Chiu S-M, 
Chan S-W, et al. Attenuation of fatty liver and prevention 
of hypercholesterolemia by extract of Curcuma longa 
through regulating the expression of CYP7A1, LDL-
receptor, HO-1, and HMG-CoA reductase. J Food Sci 
[Internet]. 2011;76(3):H80-9. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/21535835

33.  Umbare R, Mate G, Jawalkar D, Patil S, Dongare S. 
Quality evaluation of Phyllanthus amarus ( Schumach ) 
leaves extract for its hypolipidemic activity. Biol Med. 
2009;1(4):28–33. 


