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Abstract. The results showed that propolis trigona has high content of flavonoids, 

vitamin C and β-carotene compounds. Therefore, the whole exploration effort of propolis 

properties becomes an important study and research especially anticancer activity of lung 

cancer. Trigona propolis samples which is used are from Indonesian beekeepers. Lung 

anticancer activity was measured by MTT method (3- (4,5-Dimethylthiazol-2-yl) -2,5-

diphenyltetrazolium bromide) on A549 cell. The results showed the inhibition of A549 

lung cancer cell by trigona propolis is higher with increasing concentration (0.625 to 100 

ppm). The results of phytochemical analysis showed that the trigona propolis samples 

contained alkaloids, flavonoids, quinones and tannins. In addition, trigona propolis has 

the ability to inhibit A549 cells of 78.21 ± 0.02% at 100 ppm concentration. This 

inhibitory ability is higher in line with the increase in sample concentration. Therefore, 

Indonesian trigona propolis has potential as a lung anticancer. 
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1  Introduction 

Cancer is one of the leading causes of death in humans. By 2015, cancer ranks second 

(8.8 million or 22%) of the leading cause of death from non-contagious diseases in the global 

population [1]. In the last decade lung cancer is the most common cause of death around the 

world [2]. In 2012, it was estimated that 1,8 million new cases arose and reached 12,9% from 

whole cancer diagnostics [3]. In Indonesia during the year 2010-2013, lung cancer is one of 

the three most common cancer in Dharmais Cancer Hospital and the number of new cases and 

deaths from cancer continues to increase [4]. Other data also shown that the survival rate of 

lung cancer patients in Indonesia is only 12% [5]. 

Therefore therapeutic efforts for lung cancer need to be raised and get high attention from 

all parties. Therapeutic efforts can be done with the use of natural alternative materials such as 

propolis especially from trigona spp. The results of research on several samples of propolis 

prove the potential of anti-cancer and antiproliferation agents such as Turkish propolis in 

A549 lung cancel cells [6], propolis from Thailand against A549 cells and HeLa cells [7], 

propolis against AGS cells for gastric cancer [8], propolis from Poland against A549 and H23 

cells [9]. Propolis has properties as anticancer, antiviral, antifungal and antibiotic [10]. 

Mahani et al. [11] states that the important active compound in pharmacology and 

biological activity of propolis are flavonoids, phenolic and aromatic compounds. The 

flavonoid compounds identified in Polish propolis include flavones, flavonones, flavonolol, 
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flavonols and phenolic acids. Multi-interaction of various complex chemical compounds in 

propolis is an important biological activity which related with its anticancer effects [12]. 

In Indonesia the anticancer ability of propolis on lung cancer using A549 cells has not 

been studied by many researchers, especially propolis produced from local Indonesia. It is 

expected that this research will enrich information about the inhibition capability of trigona 

propolis against A549 cells so it can be used as an alternative therapy of lung cancer. 

2  Research Methods 

2.1  Tools and Materials 

Cells used are Cell Vero (ATCC CCL 81) obtained from IPB Primate Research Center 

(PSSP), DMSO, Cell Growing Media: Dulbecco's Modified Eagle's Medium (D-MEM), 

RPMI 1640, Fetal Bovine Serum (FBS) 10%, Penicillin 100U/mL and Streptomycin 100 

ug/mL.  Propolis samples derived from Indonesian commercial propolis which have been 

added with propylene glycol collected from local farmers in Indonesia. 

2.2  Preparation of Propolis Extract 

1 mg of the propolis fraction was weighed, then dissolved with 1000 μl of DMSO 99.5% 

and centrifuged until homogeneous. This is used as standard solution of the propolis fraction 

with a concentration of 1000 ppm. The base solution was diluted for a series of test solutions 

with concentrations of 50 ppm, 100 ppm, 200 ppm, 400 ppm and 800 ppm. 

2.3  Quantitation of Total Phenolic Compound   

The propolis sample was weighed as much as 100 mg and dissolved in 10 ml of distilled 

water. Subsequently 0,5 ml of mixture was taken and added with 0.3 ml of Folin-Ciocalteu, 2 

ml of 15% Na2CO3 and 2.2 ml of distilled water. The solution homogenized and incubated for 

2 hours then the uptake measured using Perkin Elmer Lambda UV-VIS Spectrophotometer at 

wavelength of 750 nm. Measurements are repeated 3 times. The total phenolic content is 

expressed as the equivalent amount of mg of the gallic acid (GAE) per 1 g sample. 

2.4. Quantitation of Total Flavonoid Compound   

Propolis samples were taken each of 100 mg dissolved in 10 ml of methanol in the test 

tube. Next the mixture was filtered, taken as much as 5 ml and added 5 ml AlCl3 2% (b / v) 

reagent. The solution homogenized and incubated for 10 minutes then the uptake measured 

using Perkin Elmer Lambda UV-VIS Spectrophotometer at wavelength of 415 nm [13]. 

Measurements are repeated 3 times. The flavonoid content is considered as the equivalent 

amount of mg of quercetin (QE) per 1 g sample. 

2.5.  Quantitation of Vitamin C compound 

A total of 100 mg of propolis sample was added with 10 ml of 1% metaphosphoric acid 

then incubated at room temperature for 45 min. The solution is then filtered using Whatman 

No. 41 and 1 mL of filtrate was taken then added with 9 mL DCIP. The mixture was 

homogenized and incubated for 30 min at room temperature and then the uptake measured 

using Perkin Elmer Lambda UV-VIS Spectrophotometer at wavelength of 519 nm. 

Measurements are repeated 3 times.  The vitamin C content is expressed as the equivalent 

amount of mg ascorbic acid (AA) per 1 g sample. 



2.6  A549 Monolayer Cell Preparation 

A549 cells that have grown should be subcultured. The cell media was discarded and PBS 

was added as much as 10 mL to clean the flask from the rest of the media, then PBS was 

discarded. 5 mL Trypsin (0.125%) was added to the flask, incubated at 37 ° C for 5 mins. The 

cell that had been released from the substrate was inserted into a 15 mL tube and centrifuged 

500 g for 5 minutes. The supernatant was discarded.  The calculation of cells using 

haemocytometer was then prepared in accordance with the importance for the test.  Cells were 

incubated in CO2 incubator with concentration of 5%. 

2.7  Cell Calculation 

A total of 50 µl cell solutions was added with 50 µl trypan blue and passed into the 

haemocytometer, then observed and the living cells counted (not absorbing the color) of 2 

large squares. The results obtained are calculated using the formula: 

 

2.8  MTT Assay 

The grown cell on the T25 flask is subcultured and is moved on 96 wells tissue culture 

plate with the amount of 5000 cells / well and incubated for 24 hours in growth medium at 37 

° C and 5% CO2. The trigona propolis sample fraction of each concentration was added as 

much as 100μL / well, the cells without treatment were included as the cell control was 

subsequently incubated for 48 hours. Compound 3- (4,5-Dimethylthiazol-2-yl) -2,5-

diphenyltetrazolium bromide (MTT) was added and incubated for 4 hours at 37 ° C and 5% 

CO2. Cell supernatant removed, formazan crystals formed dissolved with 70% ethanol. 

Optical density readings (OD) are performed using microplate reader at 565 nm wavelength. 

 

Calculation of  % inhibition : 

% inhibition =  OD cell control – OD treatment in cell x 100% 

OD cell control 

2.9  Data Analysis 

The relationship between the concentration of the test preparation and the absorbance data 

were analyzed statistically using one-way variance analysis (ANOVA) followed by Duncan's 

Multiple Range Test. 

3  Result and Discussion 

3.1  Phytochemical Compund 

The results showed that the propolis samples contained alkaloids, flavonoids, quinones 

and tannins (Table 1). This result is in line with  Halim et al., [14] research which conducted a 

study comparing Indonesian Propolis (PI) and Brazilian Propolis (PB) and showed the 

presence of flavonoids, tannins, steroids, triterpenoids, saponins, alkaloids and glycosides. 

 
Table 1. Results of Phytochemical Screening of Trigona Sp. Propolis 

 
Phytochemical test Result 



Alkaloids  + 

Flavonoids  + 

Triterpenoids and steroids  - 

Quinones  + 

Tannins + 

Saponins  - 

 
Table 2. Quantitative Test Results of Trigona Sp. Propolis Active Compound 

 
Active 

Compound 

Quantitative 

Total Flavonoid  2.02 ± 1.13 mg quersetin 

ekuivalen/gram propolis 

Total Phenolic  1.98 ± 0.06 mg GAE/gram 

propolis 

Vitamin C 22.07 ± 3.25 mg/gram propolis 

 

The results of the analysis of total phenolics and flavonoids showed that the propolis 

samples contained each 1.98 ± 0.06 mg GAE / gram propolis; 2.02 ± 1.13 mg equivalent 

quercetin / gram propolis (Table 2). The content of phenolic compounds and vitamin C is 

related to its ability as bioactive.  Ananda et al., [15] has conducted a study of propolis from 

Phayao Thailand Province found its flavonoid content is 20.49 ± 0.62 mg quercetin / g extract.  

In addition, there was also an inhibition of cell proliferation of A549 line and HeLa cell by 

propolis extract. Chang et al., [16] found that the total flavonoids of six samples of propolis 

from Taiwan, Brazil and China ranged from 10.38 ± 0.14% to 24.91 ± 0.53%. Other 

researchers have found that the total flavonoid content varies in propolis from Indonesia [17].  

Huang et al., [18] discovered that flavonoid compounds with flavonoids, phenylpropanoids, 

terpene, stilbenes, lignans, coumarins was respectively found from 200 reported samples. 

3.2  Anticancer Test (A549 lung cancer cell) 

A cytotoxic test was performed on A549 lung cancer cells to investigate potential 

inhibition and toxic effects on cell growth due to the treatment of propolis extract at various 

concentrations. The test was performed to determine the levels of test samples that could have 

a toxic effect on the growth of lung cancer cells A549 to 50% of the cell population (IC50). 

The test results showed that the higher the concentration is (0.625-100 ppm) (Table 3) the 

more inhibitory ability increase. In this study the highest inhibitory activity at 100 ppm 

concentration was 78.21 ± 0.02% (Table 3). 

 
Table 3.  Test Results of A549 Cell Inhibition Activity 

 
Concentration of propolis Inhibition activity (%)  

(ppm) 

100 78,21 ± 0,02 

50 49,64 ± 0,02 

25 43,44 ± 0,01 

10 33,97 ± 0,02 

5 29,08 ± 0,02 



2,5 17,86 ± 0,01 

1,25 4,59 ± 0,03 

0,625 -4,66 ± 0,03 

Cell control 0 

 

The form of Propolis Trigona laeviceps, which is a stringless bee, can inhibit proliferation 

of colon cancer, breast, liver and lung cancers cell lines [19]. This shows that the propolis 

extract has the ability to inhibit A549 lung cancer cells and potential as a chemotherapy agent. 

This is in accordance with research conducted on ethanol extract of propolis by Kouidhi et al., 

[20] against Tunisian EEP propolis from Tunisia showed antiproliferative activity against HT-

29, A549, Hep-2, RAW 264.7 cells and Vero cancer cells. Ananda et al., [15] also showed that 

the treatment of propolis extract on A549 cells affected cell histology. Ananda et al., [15] also 

tested the cytotoxicity of propolis on cell A549 using the MTT test. The results presented that 

A549 cells could be inhibited after 24, 48 and 72 hours of treatment with propolis extracts 

from two extraction methods at various doses given. 

Presumably the inhibition mechanism as antiproliferative activity of cell is due to the 

presence of flavonoids may be associated with propolis in cancer cells. 

In this study the inhibition of A549 cells is thought to be due to the presence of flavonoids that 

are also measurable on the trigona propolis samples. Propolis consists of flavonoid groups 

including tectochrysin, galangin, pinocembrin and pinocembrin-7-methyleter, and these 

substances can inhibit the proliferation of HeLa cells over other substances [21]. In addition, 

the inhibition of cancer cell growth depends on the origin of geography and the source of 

propolis which affect the composition of the propolis [22]. 

The mechanism of action of flavonoids against A549 cancer cells has been investigated 

by Banerjee et al., [23] (2002) through the reaction of Prostaglandin E2 (PGE2). The result of 

study in Brazilian green propolis, Herrera et al., [24]   uncovered an apoptosis mechanism of 

caspase-independent 549 cell through p53 mitochondrial independent pathways and cell cycle 

capture by p21 regulatory enhancement. It is the potential mechanism that sample of propolis 

from Indonesia can prevent or treat lung cancer.  Li et al., [25] also emphasized the influence 

of flavon isohamnetin compounds in inhibiting the activity of cell proliferation A549. 

4  Conclusion 

The results of this study can be concluded that: 

1. Phytochemically the trigona propolis sample contains alkaloids, flavonoids, quinones 

and tannins. 

2. Trigona propolis has the ability to inhibit cell A549 of 78.21 ± 0.02%. 

3. The higher the concentration of propolis samples, the inhibitory ability of A549 cells 

is also higher. 

4. Trigona propolis used in research originating from Indonesia has the potential as a 

lung anticancer 
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