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ABSTRACT 

 

The incidence of cancer from year to year continues to increase. Some of the causes of this incident include an 
unhealthy lifestyle, smoking, a diet high in fat and low in fiber. The Gondomono plant (Hedychium spicatum) are 
the most studied species. Interesting compounds have been identified like coronarin D, which possesses 
antibacterial, antifungal and antitumor activities, as well as isocoronarin D, linalool and villosin that exhibit better 
cytotoxicity towards tumor cell lines than the reference compounds used, with villosin not affecting the non-tumor 
cell line. This study aims to obtain scientific evidence that Gondomono extract (Hedychium spicatum) is proven 
to be anti-cancer. The impact obtained will be utilized by local Indonesian plants that can be processed or produced 
as functional food and herbal medicine for anti-cancer bioactivity toxicity with various tests including the making 
gondomono (Hedycium spicatum) flour, ethanol extraction method, insilico analysis and Gas Chromatography-
Mass Spectrometry (GC-MS) analysis, then the second stage test, namely the MTT test, P53 test and apoptosis 
test. The research design was experimental. Gondomono extract when compared to anticancer ingredients was 
indeed very far away, gondomono extract was starting to be able to act as apoptosis, it requires a fairly high 
concentration, from 200 to 400 ppm. As conclusion, the higher the dose of gondomono extract, the higher the 
expression of p53 protein, the higher. Gondomono extract as a cancer cell killer requires a minimum dose of 
368.51 ppm.  
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INTRODUCTION 

 
Background  
 

The incidence of cancer from year to year continues to increase, in 1996 there were 10 million new cases, 
and of these cases 6 million died, it is estimated that in 2020 new cancer cases will be 20 million and 12 million 
died. Some of the causes of this incident include an unhealthy lifestyle, smoking, a diet high in fat and low in fiber 
(1). Breast cancer is a cancer that is the leading cause of death, with 23% of cases and 14% of deaths, while the 
second place is lung cancer, with 17% of lung cancer cases and 23% of deaths (2). 

In the United States as a developed country, cancer is the second leading cause of death (23.1%) after heart 
disease (26%). In the group of women, breast cancer is the second cause of death (15%) after lung cancer (26%). In 
the male group, lung cancer is the first cause of death (30%). There is a tendency that from year to year the death 
rate due to cancer continues to increase, starting in 1930 by 50,000 people and in 2006 to 280,000 people (3).  

In 2010, the prevalence of tumor/cancer in Indonesia was 1.4%. Among non-communicable diseases, 
cancer is in the 4th rank, equivalent to diabetes mellitus with a prevalence of 10.2% (n = 2,285) after stroke, 
hypertension, and ischemic heart disease. Cancer is the 6th cause of death, equivalent to diabetes mellitus by 5.7% 
after stroke, tuberculosis, hypertension, injury and perinatal disease (4). The number of cancer patients in Indonesia 
is estimated to continue to increase from year to year with an estimated number of 12 million people in 2030.WHO 
also said that every year there are around 6.25 million people with new cancer and this number will continue to 
increase if there is no treatment action. and prevention of cancer (5). 

The results showed that consuming a diet high in fruit and vegetables will fight cancer. From the results of 
200 studies stated that vegetables and fruit were significantly found 128-156 studies associated with a reduced 
risk of cancer. The results also show that consumption of vegetables and fruit can reduce approximately 20-23 
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percent of lung cancer (6). Therefore, based on the description above, a research on the potential of plant mixture 
extracts as anti-proliferation of cancer cells will be carried out. 

 
Purpose  
 

The long-term objective of this study was to obtain a method of extracting plant mixtures, as well as 
obtaining scientific evidence that mixed plant extracts can be used as an anti-cancer prevention. 

 
METHODS 

Design  
 

This study was an laboratory research. The research was conducted from June to December 2016 in the 
laboratory of UIN Malang, Brawijaya University biomedical laboratory, UM chemistry laboratory, and Polinema 
chemistry laboratory. The material used was a healthy, green, gondomono plant (Hedycium spicatum) taken from 
the Batu area, East Java. 

 
Testing Phase 1  
 
Making Gondomono (Hedycium spicatum) Flour 
 

Weighing 1 kg of gondomono (Hedycium spicatum) plants, oven at 55° C for 1 day. After drying, the 
gondomono plants were ground in a blender and sieved. Furthermore, the gondomono flour would be extracted 
with ethanol (7).  

 
Ethanol Extraction Method 
 

Weighing 100 g of gondomono flour that had been smooth. Then extract (macerated) with ethanol 70% 7 
x dry matter (50 g), with stirring for 2 hours and left to stand for 1 night. The solution was then filtered with 
Whatman filter paper No. 1, the solvent was removed or evaporated by an evaporator at a temperature of 50°C (8). 
 
Insiloco Analysis 
 

Analysis of biological activities based on the value of Probability activity (Pa) with a value range of 0 to 
1. Using tools: PyMol and PyRx (9). 

 
Gas Chromatography-Mass Spectrometry (GC-MS) Analysis 
 

Determination of the structure of the compounds of gondomono (Hedycium spicatum) was carried out 
using a GS-MS spectrometer. The analysis was performed using GC-MS Agilent 6.890 N 2006 with 5 MS DB 
column dimensions of 30 m x 250 µm x 0.25 µm. The system conditions were oven temperature 310°C, detector 
310°C, injector 305°C, program temperature (initial 50°C, increase of 3.50°C per minute to a maximum 
temperature of 310°C), analysis time 100 minutes, column pressure 14.12 psi with a flow rate of 1.7 mL per 
minute and an injection volume of 2 μL(10). 

 
Testing Phase 2 
 

MTT Test Method 
 

This study aimed to examine the inhibition of gondomono extract against the proliferation of servic cancer 
cells, using the MTT (3- (4,5-dimethylthiazol-2,5-diphenyltetrazolium bromide) method. The MTT method was 
used to determine which cells are still alive. In measuring the color change by measuring the activity of an enzyme 
that reduced MTT to formazan which gives a purple color MTT yellow dye reduced the purple color of formazan 
in living cells (11). Cancer cells in complete medium (DMEM) were added with fetal bovine serum 10%. Penicillin 
100 μ / ml and streptomycin 100 μg / ml) were cultured for 24 hours. After the cell density reached about 50%, 
the cultures were further incubated for 48 hours with or without extract treatment at concentrations of 25, 50, 100, 
200, 400, 800 ppm medium with IC50. Testing the inhibitory activity of cancer cells was measured by an ELISA 
reader at a wavelength of 570 nm (12). The positive control used docsorubin with concentrations of 0.005, 0.1, 0.5 
1, 5, 10, 25, 50, 100 nM(13).  
 
P53 Test  
 

The p53 protein is a tumor suppressor protein that acts as a regulator of the cell cycle. The p53 protein 
plays an important role in the response to cellular stress, such as exposure to carcinogens. This protein will inhibit 
the proliferation of abnormal cells that have been initiated by carcinogens to prevent the development of 
neoplasms. The inactivity of these proteins can cause malignancy to malignant cancer. Besides functioning to 
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regulate cell proliferation, p53 also regulates apoptosis, inhibits angiogenesis, and regulates DNA repairment. In 
cancer, generally p53 has a mutation. The most common p53 mutation is missense mutation. These mutations can 
be in the form of p53 degradation, loss of p53's ability to induce cell cycle arrest or apoptosis, and loss of p53's 
affinity for binding to damaged DNA. Immunohistochemistry is a process of identifying specific proteins in 
tissues or cells using antibodies. The site of binding between antibodies and specific proteins is identified by 
markers that are usually attached to the antibody and can be visualized directly or by reaction to identify markers. 
Markers can be colored compounds, fluorescent substances, heavy metals, radioactive labels, or enzymes (14). 
 
Apoptosis Test  
 

A number of cover slips were prepared and then inserted into the 24 wells microplate. The number of cell 
suspensions (5 x 105 cells) in complete culture media was transferred as much as 1 ml onto the cover slip. The 
distributed cells were put in a CO2 incubator at 37°C overnight. After one night, the media containing the cells 
was discarded and the test sample was inserted into the well as much as 1 ml. The microplates were then incubated 
for 10 hours in a CO2 incubator. The microplates that have been incubated are removed from the incubator and 
then the media in the well is discarded. The cells in the well were washed with 1 ml of PBS. PBS from the well 
removed with a micropipette slowly. The cover slip was carefully removed and then placed on the glass object. A 
total of 10 µl of reagent mixture of ethidium bromide - acridine orange was dropped on the cover slip. The cells 
were then observed under a fluorocene microscope (Olympus) (15). 

 
RESULTS 

Qualitative Test 
 

Table 1 shows that the Gondomono extract qualitatively contained flavomoid, alkaloid and saponin 
ingredients. 

Table 1. Gondomono extract qualitative test results 
 

No Parameter Result 
1 Flavonoid compounds Positive 
2 Alkaloid compounds Negative 
3 Saponin compounds Negative 

  
Antioxidant Activity Quantitative Test 
 

Table 2. Antioxidant activity of gondomono extract 
 

Concentration (ppm) % Inhibition (Repeat) Average I II III 
24 7.26 8.33 8.38 7.99 
48 17.32 17.78 17.88 17.65 
72 26.82 28.33 26.26 27.13 
96 32.96 33.89 32.96 33.27 
120 38.55 40.00 39.11 39.21 

IC50 (ppm) 149.99 145.51 150.65 148.72 
  

 
Figure 1. Antioxidant activity of gondomono extract 

 
In table 2 it can be seen that the Gondomono extract had an IC50 of 148.72 
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Bioactive Component Test 

 
Figure 2. Bioactive component test activities 

 

 
 

Figure 3. Bioactive component test activities  
 

 
Figure 4. Bioactive component test activities 
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MTT Proliferation Test 
Table 3. MTT method proliferation test results 

 

No Concentration (ppm) Percent cell death 
1 25 6.27 
2 50 10.380 
3 100 1.81 
4 200 14.506 
5 400 89.88 
6 800 93.63 
7 Cisplastin (17.1 ug/ml 86.82 

 

 
IC50 = 368.51 ppm 

 

Figure 5. MTT method proliferation test 
 

In Figure 5, it can be seen that the IC50 value of the Gondomono extract was 368.51 ppm, this value was 
sufficient (note: good if the IC50 value is below 300 ppm). 
 
Apoptosis Test With FITC Anexin Method 
 

Table 4. Apoptosis test with FITC anexin method result 
 

Concentration (PPM) Avarage  I II III IV 
0 1.56 1.95 2.63 1.95  

25 2.03 1.88 1.46 1.71  
50 1.81 1.85 1.93 1.87  
100 2.78 2.90 2.82 3.27  
200 13.59 7.35 7.09 10.30  
400 78.79 86.90 86.68 86.50  
800 90.05 89.99 90.00 89.64  
K+ 70.97 71.01 67.02 66.32  

 
In Table 4, it can be seen that giving a concentration between 200 to 400 could kill cancer cells which was 

equivalent to a positive control, namely the could kill cancer cells by 84.7%. 
 
P53 Test   

Table 5. P53 Test Result 
 

Concentration (PPM) Avarage  I II III IV 
0 64.41 62.10 62.17 59.21  

25 64.41 62.10 73.27 77.18  
50 75.72 75.60 81.26 81.87  
100 95.49 94.73 95.26 96.11  
200 88.94 90.41 93.56 91.70  
400 90.12 90.41 87.29 89.02  
800 98.81 98.80 98.68 99.15  
K+ 32.77 26.90 49.81 55.45  

y = 0.1314x + 1.5772
R² = 0.8084
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Figure 6. P53 test activity 
 
 

 
 

Figure 7. P53 Test Activity 
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DISCUSSION 
 

The results of the qualitative analysis showed that the gondomono extract contained flavonoids, alkaloids 
and saponin components. Gondomono extract has an IC50 of 148.72 ppm. Gondomono extract has an IC50 of 
148.72 ppm. IC 50 on cancer cells of Gondomono extract was 368.51 ppm. The effect of giving gondomono 
extract will affect the apoptosis value, with positive control with a dose of 1.7 ppm, the apoptosis value is 68%, 
with the provision of gondomono extract the apoptosis value is around 84.8 at a dose of 400 ppm, when compared 
with the standard apoptosis value is very far. 

Gondomono extract when compared to anticancer ingredients is indeed very far away, gondomono extract 
is starting to be able to act as apoptosis, it requires a fairly high concentration, from 200 to 400 ppm. The p53 
protein expression indicates a stress cell response. Decrease in p53 protein can cause a decrease in the mechanism 
of apoptotic cells. 

 
CONCLUSION  

 
The dose of gondomono extract, the higher the expression of p53 protein, the more likely it is to increase, 

which indicates an apoptotic process. Likewise, the higher the dose of gondomono extract, the higher the 
expression of p53 protein, the higher. Gondomono extract as a cancer cell killer requires a minimum dose of 
368.51 ppm. 
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