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ABSTRACT 
Breast cancer is a disease caused by abnormal cell proliferation in the breast. God’s crown fruit (Phaleria macrocarpa) 
and its seed have potential as an antiproliferation of cancer cells. It contains active compounds such as flavonoids, 
alkaloids, polyphenols, and tannins. The sample of God’s crown fruit was obtained by extraction and fractionation 
using the maceration method. Cytotoxicity of extracts and fractions was determined using Brine Shrimp Lethality Test 
method. Antiproliferation activity test of God’s crown fruit against MCM-B2 was performed using the hemacytometer 
method. The God’s crown fruit sample consists of crude ethanol extract, n-hexane fraction, ethyl acetate fraction, and 
water fraction. Lethal concentration 50 (LC50) values in crude ethanol extract, n-hexane fraction, ethyl acetate fraction, 
and water fraction were 13.72, 147.55, 405.81, and 149.55 ppm, respectively. The concentration of the test sample was 
directly used for the antiproliferation activity test on MCM-B2 cells. God’s crown fruit can act as antiproliferation of 
MCM-B2. The smallest concentration of those samples has inhibited MCM-B2 cell proliferation which is 3.5 ppm 
crude ethanol extract lower than 100 ppm doxorubicin. The maximum percentage of the antiproliferation activity of 
crude ethanol extract (56 ppm) was able to inhibit MCM-B2 cell proliferation by 58.28% while doxorubicin (100 ppm) 
by 31.2%. This is due to the fact that crude ethanol extract has a lot of complex polar phytochemical content. The crude 
ethanol extract compounds inhibit MCM-B2 cell proliferation synergistically.

INTRODUCTION
Cancer is caused by abnormal cell growth (proliferation) 

or genetic mutation. Cancer cells spread to other organs (Sulaiman 
et al., 2019). Factors triggering the proliferation abnormality in 
body cells are: exposure to chemicals (carcinogens), heredity, 
radiation, viruses, consumption of foods containing carcinogens, 
and lack of consumption of fruits and vegetables. The food types 
containing high fat and protein processed with high temperatures are 
one of the consumption of foods that trigger cancer. Consumption 
of fruits and vegetables which contain antioxidants helps the body 
to process the proliferation of natural killer lymphocyte cells that 
can lyse cancer cells (Agustinisari and Zakaria, 2019).

Cancer can occur in various organs of the body, one of 
them in the breast. Breast cancer can start from the formation of 
abnormal lumps, namely tumors. One type of breast tumor cell 
can be isolated from the mammary glands of a 10-year-old female 
dog (MCM-B2). These tumor cells originate from stem cells or 
atypical cells (Priosoeryanto et al., 1995).

Breast cancer is the second most common cancer 
that causes death in women (Wardhani et al., 2016). In 2017, 
it is predicted that breast cancer sufferers worldwide will reach 
6,232,108 cases. In 2012, there were 521,907 deaths worldwide 
due to breast cancer (Malik et al., 2018). According to Sunaryo 
(2018), the percentage of breast cancer cases in women in the 
world reached 43.3% and the percentage of deaths from breast 
cancer reached 12.9%. The success rate of preventing cancer 
deaths in 2015 reached 30%–50%. Prevention of cancer deaths 
can be done by identifying the type of cancer until it can prevent 
its spread earlier (Ma'aruf et al., 2018).
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The God’s crown (Phaleria macrocarpa) is a medicinal 
plant that is suspected to have antiproliferation activity in cancer 
cells. The God’s crown is classified as a shrub plant from the 
Thymelaeaceae tribe. God’s crown plant can flourish in the 
lowlands to a height of 1,200 m above sea level (Setyawan et al., 
2018). In Indonesia, God’s crown plant grows in its original habitat, 
namely in the area of Papua. Cultivation of God’s crown plant can 
be done vegetatively or generatively. The easy cultivation process 
and characteristics of God’s crown plants that can grow well in 
various regions of Indonesia have a high potential to be developed 
(Lukmandaru and Gazidy, 2016).

The flesh and seed shell of God’s crown fruit shown in 
Figure 1 contain many metabolites such as secondary metabolites. 
It contains alkaloids, flavonoids, polyphenol compounds, and 
tannins (Setyawan et al., 2018). The flesh of God’s crown fruit 
is the highest content of flavonoid compounds compared to 
other parts (Setyawan et al., 2018). Flavonoids are classified as 
natural phenolic compounds which have the potential to become 
antioxidants and have bioactivity as medicines (Rohyami, 2008).

The traditional usage of God’s crown fruit is generally 
by consuming a single or together with other traditional medicines. 
God’s crown fruit is generally boiled. Therefore, research needs to 
be carried out on the effectiveness of antiproliferation potential of 
God’s crown fruit and seed shell on MCM-B2 until it can be used 
as an alternative treatment for breast cancer.

MATERIALS AND METHODS

Materials
The materials used in the study are the flesh and seed 

shell of God’s crown fruit (Phaleria macrocarpa) obtained from 
Lulut Citeureup village, 70% ethanol, 95% ethanol, Artemia 
salina shrimp larvae eggs, n-hexane, ethyl acetate, distilled water, 
sea water, MCM-B2 cells, Dulbecco’s Modified Eagle’s Medium 
(DMEM), phenol red, gentamicin, fungizone, fetal bovine serum 
(FBS), dimethyl sulfoxide (DMSO), doxorubicin, and trypan blue. 

God’s crown fruit preparation 
God’s crown fruit preparation was conducted according to 

the modified method of Dawud et al. (2014). God’s crown fruit was 
washed with running water until clean. The fruit is cut into pieces 
and separated from the seeds. Pieces of fruit are dried in an oven at 
40°C–50°C for 5 days until all parts are dried. Dried fruit is blended 
until smooth and the simplisia of God’s crown fruit is obtained.

Simplisia water content was measured using the 
gravimetric method of (Martono et al., 2016). Porcelain cup and 

lid are washed and dried first and roasted for 15 minutes at 105°C. 
After the oven, the porcelain cup and lid are then placed in a 
desiccator for 15 minutes in the open position. The cup and lid are 
weighed empty. Then, the sample is weighed as much as 2 g and 
put into a porcelain cup. Porcelain dishes containing samples were 
covered and roasted for 3 hours at 105°C. The cup is put into the 
desiccator for 30 minutes until it is cold and weighed after heating.

The extraction of sample was conducted according to the 
modified method of Ramadhan et al. (2019). Sample extraction 
was carried out by maceration method and using 96% ethanol 
solvent. Comparison of sample to solvent used is 60 g of sample 
in 500 ml of solvent. The sample was weighed as much as 60 g 
and put into an Erlenmeyer and added 96% ethanol 96% solvent. 
The sample mixture and solvent are stirred slowly and covered 
with aluminum foil. The mixture is stored at room temperature for 
3 days. After 3 days, the mixture is filtered using vacuum and filter 
paper. Then, the maceration is repeated using the same procedure. 
The first and second filtered filtrate are combined and evaporated 
using a rotary evaporator at a temperature of 50°C at a speed of 
110 rpm until a concentrated crude ethanol extract is obtained.

Fractionation of crude ethanol extract was conducted 
according to the modified method of Rinayanti et al. (2014). The 
fractionation of crude ethanol extract was carried out in stages using 
the liquid-liquid method. The solvents used in the fractionation are 
n-hexane, ethyl acetate, and distilled water. Crude ethanol extract 
was weighed as much as 5 g and dissolved with n-hexane as much 
as 50 ml in a beaker. The mixture is homogeneous by stirring using a 
spatula and sonified for 30 minutes. After sonification, the n-hexane 
liquid from the sonification results is put into a separating funnel 
and the yield remain in the goblet. The yield remaining in the beaker 
are added with 50 ml of distilled water.

Mix the precipitate mixture with distilled water for 30 
minutes. The liquid distilled water after being inserted is inserted 
into a separating funnel that already contains the previous n-hexane 
fraction. The mixture of n-hexane fraction with water fraction is 
shaken in a separating funnel and let stand for 30 minutes. After 
settling, it will form a layer of aquades fraction at the bottom 
and n-hexane fraction at the top. Separate the n-hexane fraction 
and reenter the aquades fraction into the separating funnel. Glass 
cup that still contains the precipitate of the previous yield filled 
with n-hexane as much as 50 ml and carried out the same process 
three times repetition. The same procedure was carried out with 
ethyl acetate and aquades solvents until ethyl acetate and aquades 
fractions were obtained. The n-hexane fraction, ethyl acetate 
fraction, and aquades fraction were concentrated and evaporated 
using a rotary evaporator until a concentrated fraction is obtained.

Cytotoxicity test
Cytotoxicity test by Brine Shrimp Lethality Test of 

sample was conducted according to the modified method of 
Tulangow et al. (2016).

Artemia salina larvae preparation
Artemia salina larvae weighed 1 g and put in a glass 

container containing 100 ml of sea water. Artemia salina eggs are 
allowed to sit under the light and are given an air supply through 
an aerator. The hatching of Artemia salina eggs is carried out in 
48 hours.Figure 1. Fruits and seeds of God’s crown plant.
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Sample solution preparation
The samples of crude ethanol extract, n-hexane fraction, 

ethyl acetate fraction, and water fraction were weighed 0.25 g 
each in a beaker. As much as 15 ml of sea water is put into each 
cup containing the sample and homogenized using a magnetic 
stirrer until the sample is completely dissolved. After being 
homogeneous, the solution is put into a 25 ml measuring flask and 
signed with sea water so that a stock solution with a concentration 
of 25,000 ppm is obtained. The stock solution of each sample is 
then diluted to obtain test solutions with concentrations of 100, 
200, 400, 600, 800, and 1,000 ppm.

Testing against Artemia salina larvae
Seawater is put into the microplate well as much as 2 ml. 

Larvae that have been hatched in a glass container inserted into the 
microplate hole as many as 10 heads in each well. The test solution 
that has been made is put into a microplate well as much as 0.5 ml  
and affirmed up to 5 ml. Each concentration in each sample of the 
test solution was repeated three times. Then, incubated at room 
temperature for 24 hours. After 24 hours, the number of dead 
larvae was calculated and analyzed for lethal concentration 50 
(LC50) values using the Minitab program.

Antiproliferation activity test against MCM-B2 cells
Antiproliferation activity test of the sample was conducted 

according to the modified method of Priosoeryanto et al. (1995).

Making media grow
DMEM (the DMEM formula composition contains 1,000 

mg/l of glucose, amino acids, and vitamins) media aseptically 
piped as much as 45 ml into a 50 ml sterile tube. Then, aseptically 
5 ml FBS, 10 µl fungizone, and 10 µl gentamicin are added to the 
tube containing DMEM media. The mixture is then homogenized.

Sample solution preparation
The variation in a concentration of each test sample 

is based on the LC50 value. The LC50 value of each sample is 
used as a middle value. Then take two concentrations up and 
two concentrations down from the middle value. Aquades are 
sterilized using an autoclave to be used as a solvent. The crude 
ethanol extract was weighed as much as 0.001 g and dissolved 
with 10 ml of sterile distilled water, to obtain a stock solution 
of crude ethanol extract with a concentration of 100 ppm. The 
crude ethanol extract stock solution was then diluted with sterile 
distilled water to obtain a crude ethanol extract test solution with 
concentrations of 3.5, 7, 14, 28, and 56 ppm.

The water fraction was weighed 0.01 g and dissolved 
with 10 ml of sterile distilled water so that aqueous stock fraction 
with a concentration of 1,000 ppm was obtained. The water 
fraction stock solution is then diluted with sterile distilled water 
until a water fraction test solution is obtained with concentrations 
of 37.5, 75, 150, 300, and 600 ppm. The sample ethyl acetate 
fraction was weighed as much as 0.02 g and dissolved first with 
10 µl DMSO, then dissolved with 10 ml of sterile distilled water, 
so that a stock solution of ethyl acetate fraction was obtained with 
a concentration of 2,000 ppm. The stock solution of ethyl acetate 
fraction was then diluted with sterile distilled water to obtain a test 

solution of ethyl acetate fraction with concentrations of 100, 200, 
400, 600, 800, and 1,600 ppm.

The n-hexane fraction was weighed 0.01 g and dissolved 
first with 10 μl DMSO. Then, it was dissolved with 10 ml of sterile 
distilled water, to obtain a stock solution of n-hexane fraction with 
a concentration of 1,000 ppm. The stock solution of n-hexane 
fraction was diluted with sterile distilled water until the n-hexane 
fraction test solution was obtained with concentrations of 37.5, 75, 
150, 300, and 600 ppm.

Antiproliferation activity test against MCM-B2 cells
DMEM media aseptically piped as much as 45 ml into a 

50 ml sterile tube. Then, aseptically 5 ml FBS (the FBS contains 
very low level of antibodies and more growth factors, allowing 
for versatility in many different cell culture applications), 
10 µl fungizone, and 10 µl gentamicin are added to the tube 
containing DMEM media. Culture media that have been made 
are homogenized and stored near Bunsen. Microplate culture was 
prepared and filled with 900 µl of culture media into a microplate 
culture well. Each test solution was pipetted as much as 50 µl 
into each microplate culture well. Negative control was made by 
adding 50 µl of culture media to the microplate culture well which 
contained 900 µl of culture media. Positive control was made by 
adding 50 µl of 100 ppm doxorubicin to a microplate culture well 
that contained 900 µl of culture media. Each concentration of each 
test solution, negative control, and positive control was carried 
out in triplo or three repetitions. Then, MCM-B2 cells were added 
to each 50 µl microplate culture well. The microplate culture is 
wrapped in opaque paper and incubated for 3 days at 37°C.

MCM-B2 cell calculation
The incubated microplate culture was removed from the 

incubator. Trypan blue is pipetted as much as 20 µl into an empty 
microplate. MCM-B2 cells are homogenized and piped as much 
as 80 µl into a microplate containing trypan blue. The mixture 
is homogeneous and put into a gold barometer. The calculation 
of the number of cells is done using a light microscope with a 
magnification of 100×. After the cells are counted, an analysis is 
done with the SPSS program.

RESULTS AND DISCUSSION

God’s crown fruit preparation
In this study, God’s crown fruit used for the sample is 

the fruit flesh and seed shell. The sample was obtained from Lulut 
Village, Citeureup District, Bogor Regency. God’s crown fruit has 
red skin with a fairly mature level of maturity. God’s crown fruit 
5.5 kg became simplisia 504.56 g, which was used as a sample. 
Simplisia of God’s crown fruit has a water content of 5.47%. The 
yield of each sample is: crude ethanol extract at 10.74%, n-hexane 
fraction at 3.03%, ethyl acetate fraction at 11.84%, and water 
fraction at 54.27%.

God’s crown fruit contains several photochemical 
compounds, such as alkaloids, saponins, flavonoids, tannins, and 
polyphenols (Astriyai et al., 2017). According to Mardany et al. 
(2016), flavonoids contained in God’s crown fruit have the ability 
as an anticancer. God’s crown fruit used for a sample has a fairly 
mature level and is red. God’s crown fruit with sufficient maturity 
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level has higher flavonoid content compared to the God’s crown 
which is green and young (Wahyulianingsih et al., 2016). The 
older God’s crown fruit decreases its phytochemical contents in 
concentration due to oxidation and decay processes (Sulistianto 
et al., 2004).

The water content was used to determine the success of 
drying the sample, determine the safety of the storage simplisia 
that has been made, and correct the extraction yield results. The 
simplisia water content (5.46%) is smaller than the standard given 
by the Indonesian Herbal Pharmacopoeia, which is less than 
10% (Depkes, 2008). The water content value indicates that the 
sample is good to be used. The high water content will increase the 
potential for damage to the simplisia due to fungi and mold growth 
and reduce the extract biological activity in the storage period. 
Factors influencing the level of water content are simplisia drying 
time, simplisia metabolite compound content, air humidity, time 
to take materials, the amount of evaporation, and storage (Najib  
et al., 2017; Radusiene et al., 2012). The longer the simplisia 
drying process, the lower the water content (Najib et al., 2017). 
However, drying simplisia for too long can damage the active 
compounds contained in the simplisia.

The extraction of God’s crown fruit flesh and seed shell 
was carried out using maceration and remuneration methods with 
96% ethanol solvent. The advantage of using 96% ethanol as a 
solvent is that it is not toxic, noncorrosive, has a good absorption 
rate, only requires a little heat in the evaporation process, and is 
easily available (Lestari et al., 2015). The results obtained are 
yield of water fraction > yield of crude ethanol extract > yield of 
ethyl acetate fraction > yield of n-hexane fraction. These results 
indicate that God’s crown fruit contains many polar metabolites. 
The total amount of fraction yield did not reach 100% fractionated 
crude ethanol extract because the simplisia was allowed to stand 
for 3 days without using a shaking incubator to allow volatile 
compounds to be lost.

Fractionation is done to purify secondary metabolites 
that have been isolated in crude ethanol extracts with solvents 
that have different polarity properties. Fractionation with water 
solvents (distilled water) is carried out to obtain polar metabolite 
compounds, with n-hexane solvent to obtain metabolites that 
are nonpolar, and with ethyl acetate solvent to obtain metabolic 
compounds that are semipolar. Mae et al. (2002) stated that ethyl 
acetate has a hydroxyl group that is polar and an alkyl group that 
is nonpolar. Based on the ethyl acetate nature, the use of ethyl 
acetate in the fractionation is expected to be fraction compounds 
with different polarity levels in ethanol.

Phytochemical compounds isolated in crude ethanol 
extract samples are alkaloids, steroids, saponins, flavonoids, and 
tannins. Isolated compounds in the n-hexane fraction include 
alkaloids, steroids, saponins, and flavonoids (Sugiwati et al., 2009). 
Isolated compounds in the ethyl acetate fraction are flavonoids, 
alkaloids, tannins, saponins, terpenoids, and lignin (Astutiningsih 
et al., 2012). Isolated compounds in the water fraction include 
alkaloids, steroids, saponins, flavonoids, and tannins (Sugiwati  
et al., 2009).

Cytotoxicity test
All of the extract and fractions were used as samples in 

the cytotoxicity test. The parameter used was the death of Artemia 

salina larvae after each sample was given. The LC50 values of each 
sample are presented in Figure 2. The crude ethanol extract has the 
smallest LC50 value while the ethyl acetate fraction has the largest 
LC50 value.

Cytotoxicity tests were performed to determine the value 
of lethal concentration 50 (LC50). LC50 value is the concentration 
value of the test sample that can have a toxic effect on 50% of 
test animals within 24 hours (Zestyadi et al., 2018). Test animals 
used in this test are Artemia salina larvae which are hatched in a 
laboratory with sea water and aerator. Artemia salina larvae are 
used as test animals because they have a high level of endurance 
(Tulangow et al., 2016). Larvae used are 48-hour-old larvae.

Cytotoxicity tests were carried out on each extract and 
fractions. Meyer et al. (1982) stated that the extract of a sample is 
classified as toxic if it has an LC50 value less than 1,000 ppm and 
is not toxic if an LC50 value more than 1,000 ppm. The smaller the 
LC50 value (≤ 100 ppm), the more toxic it is. All test samples had 
LC50 values less than 1,000 ppm which indicates that all samples 
were classified as toxic compounds. The results of cytotoxicity 
test showed that the crude ethanol extracts LC50 value < LC50 
value of n-hexane fraction < LC50 value of water fraction < LC50 
value of ethyl acetate fraction. The crude ethanol extract has the 
smallest LC50 value indicating that ethanol extract is very toxic. 
Furthermore, the ethyl acetate fraction has the highest LC50 value 
indicating that the ethyl acetate fraction is less toxic than other 
extract and fractions. These results are in accordance with Puspita 
et al. (2019) that crude ethanol extract and n-hexane fraction have 
a potential as toxic compounds.

According to Pasilala et al. (2016), LC50 value is inversely 
proportional to the level of bioactivity of a sample. The smaller the 
LC50 value indicates the high level of bioactivity of a sample. Based 
on the cytotoxicity test, it can be analyzed that the crude ethanol 
extract sample has the highest bioactivity. These results are the same 
those by Puspita et al. (2019), i.e., the more polar the sample used, 
the more toxic it is. Then, the more polar solvents used for extraction 
and fractionation of the God’s crown fruit, the more it provides a 
strong toxic effect. The more nonpolar solvents used for extraction 
and fractionation the God’s crown fruit, the more it has a strong toxic 
effect. However, the use of semipolar solvents actually reduces the 
toxic effects on larvae. Based on this, it shows that polar and nonpolar 
metabolite compounds are more effective as antiproliferation.

Antiproliferation activity test against MCM-B2 cells
All extract and fractions of the God’s crown were tested 

for antiproliferation activity against MCM-B2 cells. Variation in 

Figure 2. The LC50 value of God’s crown fruit extract and fractions.
Remarks: The line bar indicates that mean values differ significantly based on 
Duncan’s multiple range test (p ≤ 0.05)
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the concentration of each extract and fraction was made based on 
LC50 values. LC50 value is used as the concentration value of the 
concentration variation. A negative control containing only culture 
media and MCM-B2 cells was considered to have a proliferation 
activity of 100% and an antiproliferation activity of 0%. A positive 
control containing 100 ppm cancer drug (doxorubicin), DMEM 
growing media, and MCM-B2 cells was considered to have an 
antiproliferation activity of 31.2%.

The antiproliferation activity of crude ethanol extract is 
presented in Figure 3. The crude ethanol extract, in general, can 
reduce MCM-B2 cell proliferation. The crude ethanol extract 
of 7–56 ppm has an antiproliferation activity (30.75%–58.28%) 
greater than 100 ppm doxorubicin (31.2%). The greater the 
concentration of the extract used, the greater the antiproliferation 
activity.

The antiproliferation activity of n-hexane fraction is 
presented in Figure 4. In general, n-hexane fraction can reduce 
MCM-B2 cell proliferation. The fraction of n-hexane of 150–600 
ppm has an antiproliferation activity (34.57%–46.06%) greater 
than 100 ppm doxorubicin (31.2%). The greater the concentration 
of n-hexane fraction used, the greater the antiproliferation activity.

The antiproliferation activity of ethyl acetate fraction 
is presented in Figure 5. Ethyl acetate fraction, in general, can 
reduce MCM-B2 cell proliferation. The 1,600 ppm ethyl acetate 
fraction has an antiproliferation activity (32.46%) greater than 100 
ppm doxorubicin (31.2%). The greater the concentration of ethyl 
acetate fraction used, the greater the antiproliferation activity.

The antiproliferation activity of water fraction is 
presented in Figure 6. Water fraction, in general, can reduce 
MCM-B2 cell proliferation. Water fraction 75–600 ppm has an 
antiproliferation activity (32.38%–52.84%) greater than 100 ppm 
doxorubicin (31.2%). The greater the concentration of the water 
fraction used, the greater the antiproliferation activity.

The positive control used is doxorubicin. Doxorubicin 
100 ppm has 31.2% antiproliferation activity against MCM-B2 
cells. Doxorubicin is an anthracycline synthesis drug used for 
chemotherapy in cancer patients (Yun et al., 2019). The mechanism 
of action of doxorubicin as an anticancer is to do damage to the 
DNA of cells exposed to cancer. Doxorubicin is able to inhibit 
nucleotide replication which involves inhibition of topoisomerase 
II (Yoneda and Cross 2010; Yun et al., 2019). Although it has been 
widely used as an anticancer, the use of doxorubicin is limited. 
Doxorubicin dose limitation is done to prevent cardiac toxicity 
(Yun et al., 2019). In addition, doxorubicin can cause several side 
effects such as dry lips, hair loss, nausea, vomiting, and heart 
problems (Atiqoh et al., 2011).

Increasing the concentration of each crown God’s test 
sample is directly proportional to the increased antiproliferation 
activity of MCM-B2 cells. The fractionation of crude ethanol 
extract extraction aims to isolate secondary metabolite compounds 
from crude ethanol extract based on their level of polarity  
(Mae et al., 2002). The results of the number of MCM-B2 cells 
observed showed that crude ethanol extract had the highest 
percentage of antiproliferation activity compared to all fractions. 
The percentage of antiproliferation activity of crude ethanol 
extract is test samples > water fraction > n-hexane fraction > ethyl 
acetate fraction. The more polar the metabolites of the crown 
God’s test sample, the more antiproliferation activity potential of 
50% MCM-B2 cells. The results of antiproliferation activity are 
directly proportional to the results of cytotoxicity.

The antiproliferation activity of 3.5 ppm crude ethanol 
extract was not significantly different from doxorubicin 100 ppm 
(Fig. 3). This shows that 3.5 ppm crude ethanol extract has the 
potential equivalent to 100 ppm doxorubicin. The crude ethanol 
extract 56 ppm has an antiproliferation activity of MCM-B2 cells 
more than 50%. This shows the excellent antiproliferation potential 

Figure 3. Antiproliferation activity of crude ethanol extract against MCM-B2 cells.
Remarks: The line bar indicates that mean values differ significantly based on 
Duncan’s multiple range test (p ≤ 0.05)

Figure 4. Antiproliferation activity of n-hexane fraction against MCM-B2 cells.
Remarks: The line bar indicates that mean values differ significantly based on 
Duncan’s multiple range test (p ≤ 0.05)

Figure 5. Antiproliferation activity of ethyl acetate fraction against MCM-B2 cells.
Remarks: The line bar indicates that mean values differ significantly based on 
Duncan’s multiple range test (p ≤ 0.05)

Figure 6. Antiproliferation activity of water fraction against MCM-B2 cells.
Remarks: The line bar indicates that mean values differ significantly based on 
Duncan’s multiple range test (p ≤ 0.05)
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of crude ethanol extract. Very small concentrations of crude 
ethanol extract of God’s crown fruit can inhibit the proliferation 
of MCM-B2 cells. Factors that influence the efficiency of crude 
ethanol extract as antiproliferation are crude ethanol extract 
containing more and more complex polar metabolite compounds 
compared to fraction yield, and the crude ethanol extract has 
synergistic activity among phytochemical compounds in crude 
ethanol extract (Sugiwati et al., 2009).

The antiproliferation activity of 75 ppm water fraction 
was not significantly different from doxorubicin 100 ppm (Fig. 6). 
This shows that the fraction of water with lower concentrations 
has the same potential as doxorubicin. Water fraction 600 ppm 
has the antiproliferation activity of MCM-B2 cells more than 50%  
(p ≤ 0.05).

This shows the antiproliferation activity of large 
water fractions when the concentration is enlarged up to 6 times 
doxorubicin.

The antiproliferation activity of 14 ppm n-hexane 
fraction was not significantly different from doxorubicin 100 
ppm (Fig. 4). This shows that the fraction of n-hexane with lower 
concentrations has the same potential as doxorubicin. However, 
the maximum concentration of n-hexane fraction does not have 
MCM-B2 cell antiproliferation activity more than 50%.

The antiproliferation activity of 1,600 ppm ethyl acetate 
fraction was not significantly different from doxorubicin 100 ppm 
(Fig. 5). The maximum concentration of ethyl acetate fraction 
does not have MCM-B2 antiproliferation activity more than 50%. 
Mae et al. (2002) stated that fractionation with ethyl acetate can 
bind more secondary metabolite compounds because ethyl acetate 
has polar and nonpolar groups. However, the results of testing the 
samples of ethyl acetate fraction had the smallest antiproliferation 
activity of MCM-B2 cells. This shows that the complex compound 
from the fruit of the God’s crown does not have an effective role as 
an antiproliferation of MCM-B2 cancer cells.

Pasilala et al. (2016) stated that the fractionation samples 
obtained a single secondary metabolite compound. Single secondary 
metabolite compounds do not have synergistic cooperation without 
the presence of other secondary metabolites, so cytotoxicity is 
reduced. Synergistic effect is cytotoxicity caused combination 
compounds. The results are comparable with this study, namely crude 
ethanol extract of cytotoxicity is greater than all sample fractions.

Syahrir et al. (2016) stated that metabolite compounds in 
the fraction have a synergistic or antagonistic effect. Antagonistic 
effect is the opposite effect that causes a decrease in cytotoxicity 
when phytochemical compounds act together. The ethyl acetate 
fraction contains phytochemical compounds that are polar and 
nonpolar. This is thought to cause antagonistic effects so that 
the ethyl acetate fraction has the lowest antiproliferation activity 
value compared to other test samples.

The crude ethanol extract of God’s crown fruit contains 
secondary metabolites of alkaloids, saponins, flavonoids, tannins, 
and polyphenols. Sugiwati et al. (2009) stated that the secondary 
metabolite compounds in crude ethanol extract were mostly 
flavonoids, alkaloids, and tannins. Puspita et al. (2019) stated that 
alkaloids have an anticancer function by inducing apoptosis in the 
extrinsic pathway. Then, flavonoids can stimulate enzyme activity 
so that it can induce apoptosis, antiproliferation, and angiogenesis 
of cancer cells (Astriyai et al., 2017; Ismaryani et al., 2018).

Flavonoids work through the mechanism of activating the 
apoptotic pathway in cancer cells by acting as an oxidant. Apoptosis 
of cancer cells by flavonoids will result in the fragmentation of cell 
DNA. Fragmentation occurs due to the release of proximal DNA 
chains by reactive oxygen compounds. Reactive oxygen compounds 
include hydroxyl radicals. The formation of hydroxyl radical 
compounds occurs through the redox reaction Cu (II) which is driven 
by flavonoids from extra cells, cell nuclei, and chromatin. The second 
mechanism of flavonoids plays a role in inhibiting tumor or cancer 
proliferation by inhibiting protein kinase activity. The inhibition of 
protein kinase activity causes inhibition of the signal transduction 
pathway from the cell membrane to the cell nucleus. The mechanism 
of the third flavonoid is by inhibiting the tyrosine kinase receptor 
activity which increases and plays a role in the growth of cancer cell 
malignancy (Mardany et al., 2016). Ismaryani et al. (2018) stated 
that the mechanism of flavonoids as anticancer is by inactivating 
carcinogens, antiproliferation, inhibition of cell cycle, induction of 
apoptosis, differentiation, and inhibition of angiogenesis.

CONCLUSION
The results of cytotoxicity test were comparable to 

the results of antiproliferation activity test in all samples. Polar 
compounds are more effective to be used to extract the metabolites 
of God’s crown as antiproliferation. The crude ethanol extract of 
God’s crown fruit has a better antiproliferation activity compared 
to the fractions and doxorubicin. The crude ethanol extract is 
effectively used as an alternative treatment for breast cancer.
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