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Abstract: Soursop (Annona muricata) leaves are widely distributed in the tropics, 
including Indonesia. Soursop leaves are known to contain many anticancer 
compounds. Research from various countries using soursop leaves provides a different 
picture of the size of the dose. This research is qualitative research to determine the 
antiproliferative properties of soursop leaf alcohol extract on Widr cells as a model of 
colon cancer cells. The soursop leaves were provided from Medicinal Plant and 
Traditional Medicine Research and Development Center inTawangmangu. The thin-
layer chromatography method was used to analyze the profile of soursop leaf extract. 
Microtetrazolium (MTT) proliferation test was used to analyze antiproliferative effects. 
The result showed that the essence quality of soursop leaves in aquoes solution was 
(20.65 ±0.07) % ; in ethanol solution was (19.22±0.34 ) %. The profile of ingredient 
soursop leaves was more visible in 366 than in 254. The ethanol extract of soursop 
leaves showed an antiproliferation effect at IC 50 at a dose 450 ug/ml. In conclusion, 
the ethanolic extract of Annona muricata showed antiproliferative properties at a dose 
of 450 ug/ml and having a half cell dose of IC 50. 
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INTRODUCTION 
 

Annona muricata L, known as Graviola, soursop, or corossol, belongs to the Annonaceae family. The 
tree's shape is small to medium, which is widespread and comes from Central America.1,2 Annona is a tropical 
tree with heart-like and edible, and widespread in most tropical countries. All parts of the A. muricata tree 
can be included in twigs, leaves, roots, fruits, and seeds. It is used for various treatments in the tropics. 
Generally, fruit and fruit juices are taken to get rid of worms and parasites, cool fever, increase breast milk 
after childbirth, and so on astringent for diarrhea and dysentery.3,4  

Phytochemical investigation of the leaf of A. muricata showed the presence of alkaloids,3 essential 
oils,5 and acetogenins.6 These acetogenins were demonstrated to be selectively toxic against various types 
of cancerous cells without harming healthy cells.6 Acetogenin 1 was reported to exhibit cytotoxic activities 
against the human pancreatic tumor cell line (PACA-2), human prostate adenocarcinoma (PC-3), and human 
lung carcinoma (A-549), while Acetogenin 2 was reported to exhibit cytotoxicity against human hepatoma 
carcinoma cell line (Hep G2).7,8 Seven isoquinoline alkaloids were isolated from the leaves, including 
reticuline, coclaurine, coreximine, atherosperminine, stepharine, anomurine, annomuricine root, and stem 
barks of A. muricata.9,10 The essential oil of the fresh fruit pulp of A. muricata contains 2-hexenoic acid methyl 
ester (23.9%), 2-hexenoic acid ethyl ester (8.6%), 2-octanoic acid methyl ester (5.4%), 2-butenoic acid methyl 
ester (2.4%), β-caryophyllene (12.7%), 1,8- cineole (9.9%), linalool (7.8%), α-terpineol (2.8%), linalyl propionate 
(2.2%), and calarence (2.2%).11,12 Therefore, the researchers attempted to investigate the growth-inhibitory and 
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apoptotic effects of extracts from leaf, twigs, and roots from A. muricata against Human promyelocytic 
leukemia (HL-60 cells). 

This study was carried out to explore the antiproliferation of ethanol extract A. muricata from 
Tawangmangu against Widr cancer cell due to the model of colon cancer as data showed that colon cancer 
is the third cancer-causing mortality. 
 
MATERIALS AND METHOD 
 
Preparation for ethanol extract and aquadest extract Annona muricata  

Principally, the sample was extracted with ethanol extract and  water-chloroform (CH3Cl), 
precipitated, and then separated between the filtrate and residue through a filtering process. The extract 
was obtained through the solvent evaporation process and was applied to calculate the water-soluble extract 
content. 
 
Determination of water-soluble juice content  

Carefully 5 g of medicinal plant Simplicia powder was weighed and put in a closed laboratory bottle. 
100 mL of water chloroform was added, then shaken using a shaker for 6 hours. It was set aside for 18 hours, 
and the entire filtrate was filtered. 20 mL is taken and put in a porcelain cup; the filtrate was evaporated to 
dryness, the residue was heated at 105 oC, and was put in a desiccator, frozen, and weighted to a constant 
weight. The calculation of water-soluble extract content in the sample is: 
 

    %       =           
Final weight (g)−Previous weightl (g)

5.0 gram
 x 5 x 100% 

 
Note that the final weight is extracted weight + porcelain cup. The initial weight is the weight of the 

initial porcelain dish after heating 
 

Determination of ethanol-soluble juice content  
The sample was extracted with 96% ethanol, precipitated, and then separated between the filtrate 

and residue through a filtering process; the extract was obtained through the solvent evaporation process, 
then the data obtained was applied in the formula for calculating the ethanol-soluble extract content. 

 

    %       =           
Final weight (g)−Previous weightl (g)

5.0 gram
 x 5 x 100% 

 
Note that the final weight is extracted weight + porcelain cup, and the initial weight is the weight of 

the initial porcelain dish after heating. 
 

Soursop Leaf Profile Analysis 
The sample was 100mg, dissolved with @10ml Ethanol pa, sonicated for 15 minutes; then the sample 

was set (overnight). Thin Layer Chromatography (TLC) preparation included;  5 microliters of clear parts were 
spotted on a 60 F254 silica gel plate with Silica plate was eluted in the mobile phase of Chloroform: Methanol 
= 9:1. The silica plate was dried in the air, followed by a reading with a TLC-Scanner at a wavelength of 254 
nm, 366 nm, and visible light.  

 
Proliferation assay 

Microtetrazolium was used to calculate the population that had twice the population number of 
Widr cancer cells. This assay was based on production formazan from the destruction of 3-[4,5-
dimethylthiazol-2-yl]-2,5 diphenyltetrazolium bromide by succinate tetrazolium. 
 
RESULTS 
 
 Soursop leaf extract content with CHCL3 and ethanol solvent. Anonna leaf simplicia in this study 
came from Matesih, Tawangmangu, Central Java, Indonesia, a provider of simplicia for research. To compare 
the levels of Annona leaf extract, two solvents were used, namely aquadest and 96 % ethanol. The quality of 
the contents of the essence of both can be seen in Table 1. 
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Tabel 1. Quality of essence Annona muricata leaves based on the solvents 

 Preparation form Solvents  Weight  (G) Level  (%) Average 

 Powder 

Aquadest + CHCl3 
2.0004 20.70 20.65 ±0,07 

2.0003 20.60 
 

Ethanol 96% 
2.0006 19.47 

19.22±0,34 
2.0000 18.98 

 

 In the treatment using aquadest, the starch extract was higher than ethanol. However, the use of 
aqua dest did not last long. The risk of exposure to fungi due to high water concentrations was a 
consideration for using aqua dest as a solvent for Annona leaf extract. In alcohol solvent, the soluble starch 
was more durable and resistant to fungal contamination. Thus, in future research, alcohol extract is used.               
 

 
Visible light               ʎ 254                     ʎ 366 

 
Figure 1.    Profile of ethanol extract of soursop leaves by using TLC 

 

 TLC profiling is shown in Figure 1. In use with a wavelength of 366, the essence is more clearly 
depicted than at a wavelength of 254. In alcoholic solvents, the starch extract is lower than that of aquadest 
solvents. Chromatogram profiling showed a higher peak in ʎ 366 than ʎ 254, as shown in Figure 2 and Figure 
3. ʎ 366 showed more peaks than ʎ 254, so more substances appeared using ʎ 366. 

 
Figure 2. Chromatogram Profile (TLC) ethanol extract of soursop leaves on the wavelength of 254 
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Figure 3. Chromatogram Profile (TLC) ethanol extract of soursop leaves on the wavelength of 366 
 
 Proliferation of WiDr Cancer Cell during Induction with Serial dose of Extract Ethanol Soursop Leaves 
from Tawangmangu. Figure 4 demonstrates the equation based on population cells in a dose-dependent 
manner. The equation was  Y = -0.1087X + 98.921 with R2 = 0.7934. The half population after induced EECL was 
around 450ug/ml. Meanwhile, the serial dose showed the proliferation capacity reduction in Table 2. 
Antiproliferation dose is the dose that increases the population number to be twice of population number.  
 

 
Figure 4. Linear regression of percentage Widr cell population based on a dose of ethanol extract of soursop leaves 

 
 

Tabel 2. Antiproliferation dose of ethanol extract of soursop leaves  on population Widr cell 

Dose (ug/ml) Widr cell population  

450 0.5 IC 50 

225 0.25IC50 

112.5 0.125 IC50 

66.25 0.0625 IC 50 

33.125 0.03125IC50 
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DISCUSSION 
 

The essence of ethanolic and aqueous extract on soursop leaf in this study showed that polar agent 
was higher than non-polar agent as shown in table 1. A previous report showed that the primer and secondary 
metabolites contained polysaccharide, protein, Glikosaponin, alkaloids, saponins, terpenoids, flavonoids, and 
coumarins lactones, anthraquinones, tannins, cardiac glycosides, phenols and phytosterols, and most were 
polar agents.13,14 The presence of alkanes, ester, aromatic ring, and hydroxyl groups constructed the 
annonaceous acetogenins from soursop.12  

This study showed that the Leaf of A. muricata exhibited antiproliferative effects at the WiDr Cancer 
cell.  The effect was dose-dependent manner as shown in table 2. The antiproliferative effect was also shown 
in  HL-60 cells by inducing loss of cell viability, morphology changes, loss of membrane mitochondrial 
potential, and G0/G1 phase cell arrest. It confirmed the potential of A. muricata as an agent of 
chemotherapeutic and cytostatic activity in HL-60 cells. The values of IC50 of the extract after 48 h was 
between 6–12 μg/mL, which was lower than 20 μg/mL.10,15 In line with this finding, ethanol extract A. muricata 
from Tawangmangu exhibits antiproliferation on Widr cancer cells. It showed the 1/2 IC 50, especially in dose 
450,05ug/ ml. In this study, the value of IC 50 was much bigger than the previous study due to the different 
locations that influenced the quality of essence of soursop leaf. 

Meanwhile, on HepG2 cells of a liver cancer cell line, the incubation during 24 and 48 h showed  LD50 
values of Annona muricata, which was approximately 180 and 80 µg/ml, respectively.16 Proliferating cells had 
the choice of Go phase. Entering the G0 phase of G1 is an important choice in cell development. In in vitro 
research, adequate growth factors are needed to enter G1 to the S phase. This point is also called the 
restriction point. When the cellular environment is insufficient to pass the restriction point, it will return to 
the G0 phase.17 Soursop leaf also showed the ability in reducing index proliferation of breast cancer in rat.18 
Furthermore, the ethanol extract of Annona had antiproliferative properties. However, it still requires further 
investigation to use this extract as an alternative or preventive activity. Besides, the opportunity to use raw 
extract due to the availability of this plant in our near area, such as in our yard, still needs further investigation. 
The kind of extract sample as infusa or as a powder is possible to use, especially to prevent cancer, and 
alternatively, to reduce the metastasis of malignancies. 
 
CONCLUSION 
  

Ethanol extract of Annona muricata leaves had antiproliferative potential in Widr cells. The dose of 
antiproliferative ability to inhibit half the Widr cell population was  450ug/ml. 
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