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Abstract: The antimycobacterial and antiplasmodial activities of ethanolic extracts of propolis were 
evaluated after a preliminary phytochemical screening of extract. The antimycobacterium activity 
assay employed the disc-paper method, while the in-vitro antiplasmodial activity assay used the SYBR 
green methods. The result of the disc-paper method is the propolis extract, starting from 10 mg, has 
antimicrobial activity against Mycobacterium tuberculosis and the strongest one is from propolis of 
Sukabumi (West Java) which has hindrance zone of 22.01 mm when the dose is 20 mg. The in-vitro 
antiplasmodial activity assay shows that the propolis extract of from Lawang (IC50 37.34 ±1.23 µg/mL 
for P. falciparum strain D6 and 89.45 ± 2.13 µg/mL for strain W2)  is better than the ones from 
Sukabumi (IC50 215.23 ± 2.32 µg/mL  P. falciparum strain D6 and  453.23 ± 3.45 µg/mL for strain 
W2) and Batang (IC50 189.98 ± 1.34 µg/mL  P. falciparum strain D6 and  356.89 ± 2.34 µg/mL for 
strain W2) tested by SYBR Green I methods. The conclusion: The propolis extracts from several areas 
in Java has antimycobacterial and antiplasmodial activities. 
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INTRODUCTION 

 
Propolis is a resinous hive product collected by honeybees (Apis mellifera, L) from various plant sources.  

Bees use it as a construction material, to smooth internal walls of the hive and preserve it form extreme moisture 
and drought condition.  They also use it to embalm dead invaders and in such way, prevent the development and 
spread of microbial diseases.  Propolis is widely used in traditional medicine and is reported to have a broad 
spectrum of pharmacological activities.  Besides its traditional uses, it has recently gained popularity as a food 
supplement in numerous countries, claimed to improve health and prevent diseases (Bankova et al., 2000; 
Banksnota et al., 2001). Various biological activities, such as anticancer, antioxidant, antibiotic effects have 
been reported for propolis and its constituents (Marcucci and Bankova, 1999). 

The composition of the propolis depends on the place and time of collection.  As a consequence, more than 
160 constituents have been identified so far,a mong which phenolic compounds, including flavonoids, are major 
constituents (Bankova et al., 1998).  Due to the increasing interest in the characteristics of Indonesian propolis, 
we undertook a study using samples collected in different regions. We evaluated the quality of propolis 
collected at different places in Java (Indonesia) based on antimycobacterial and antiplasmodial activities. 

 
MATERIALS AND METHODS 

 
Propolis: 

Propolis samples were collected from four different localities in Indonesia in April 2007 Sukabumi (West 
Java), Batang (Central Java) and Lawang (East Java). Hand-collected propolis samples were kept dessicated in 
the dark up to their processing.  

 
Extraction: 

One gram of each sample was cut into small pieces and extracted at room temperature with 50 mL of 70% 
ethanol (twice after 24 hours). The alcoholic extract was evaporated under vacuum at 50°C until dryness. 

 
Antimycobacterial Assay: 

Bioassays of  the antibacterial activities of the different propolis samples were performed using species of 
Mycobacterium : M. tuberculosae strain H37Rv was received from BATAN Molecular Biology Laboratorium, 
Banten. 
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A. The Making of Disc-Paper Tests With Various Concentrations of Propolis Extracts: 
The 5% stock solution of test solutions was preparing by adding 250 mg of substance assay (propolis 

extracts) to Tween 20 % and sterilized aquadest mixture to reach the volume of 5 mL. The concentration of 
substance assay were 10 mg, 15 mg, and 20 mg. To make a disc paper with the concentration of 10 mg, 20 µl of 
the stock liquid was dripped on empty disc paper, then let it dry and repeat it 10 times to reach the concentration 
of 10 mg. Do the same procedure for disc paper with the concentration of 15 mg and 20 mg. To make the 15 mg 
concentration disc paper, fill it 15 times. To produce the 20 mg concentration disc paper, fill it 20 time. The disc 
paper should be sterilized before used. 

 
B. The making of M. tuberculosis growth media (media Lowenstein-jensen): 

An amount of 2.325 gr of the powder was suspended in 37.6 ml of aquadest containing 0.75 ml gliserol. 
Then, it is boiled with constant stirring and sterilized in autoclaf in the temperature of 121 oC for 15 minutes. 
Cool it down to 45-60 oC, and then added aseptically with 62.5 ml of fresh egg suspension prepared aseptically. 
Mix thoroughly, put it in a roux steril bottle, and let it harden in the temperature of 85-90 oC for 60 minutes. 

 
C. The making of the Standard  (Rifampisin 40 µg): 

To make Rifampisin stock liquid with a concentration of 40 µg, prepare 4 mg rifampisin, and dissolve it 5 
ml sterilized aquadest. To make a 40 µg concentration disc paper, 10 µl stock liquid is dripped on empty disc 
paper, let it dry and repeat 4 times to reach the concentration of 40 µg. The disc paper should sterilized before 
used. 

 
D. The Making of M. tuberculosis Bacteria Suspension: 

M. tuberculosis strain H37Rv bacteria in an erlenmeyer containing 20 mL aquadest and bits of sterilized 
glass. Then, homogenize it with a rotary shaker incubator at 110-120 rpm for 24-48 hours. The suspension, then, 
was put into a a micro tube and centrifuged at 1200 rpm for 2 minutes. The supernatan was discarded, while the 
bacteria pellets were suspended in sterilized aquadest. Dilute it until reaching the same cloudiness  standard 0.5 
Mc. Farland. Use this suspension as the inoculum. 

 
E. Antibacterial Activity Assay with Disc Diffusion Method: 

An amount of 200 µl of M. tuberculosis strain H37Rv suspension with the cloudiness standard of 0.5 
McFarland was added onto the media (Lowenstein-jensen), spread uniformly using a spreading tool. After that, 
the disc paper with various concentrations of test solutions was placed on the gel surface and wait for 15 
minutes in room temperature. As the comparison, use the disc paper of 40 µg rifampisin. Incubate them in the 
temperature of 37°C for 1-4 weeks. The observations were conducted every 7 days. 

 
In Vitro Antiplasmodial Activity Assay: 
a. P. falciparum Culture: 

In vitro parasite cultivation. Asexual Plasmodium falciparum cultures of reference clones D6/Sierra Leone 
(D6; chloroquine sensitive and mefloquine resistant), W2/Indochina (W2; chloroquine resistant and mefloquine 
sensitive. After the parasites were thawed, they were resuspended in RPMI 1640 (Invitrogen, Carlsbad, CA) 
medium supplemented with 20% human serum, HEPES (5.94 g/liter), and NaHCO 3 (2.4 g/liter); placed in a 
25-cm 2 tissue culture flask in a total volume of 5 ml containing a 6% RBC suspension; and incubated at 37°C 
under a gas mixture of 5% O 2, 5% CO 2, and 90% N 2. The cultures were incubated until 5% parasitemias 
were reached, followed by 1:1 dilution in fresh medium containing 10% human serum. The diluted cultures 
were grown until a 7 to 8% parasitemia with a ring-stage parasite concentration of at least 70% was achieved. 

In vitro drug sensitivity assay with cultured parasites. After they were taken out of liquid nitrogen, the 
cultured parasites were grown for 10 to 12 days until a predominance of ring-stage parasites of no less than 70% 
was reached. These parasites were used for the drug sensitivity assays. Once the parasitemia levels of the in 
vitro cultures reached an optimum density of 5 to 8%, the infected red blood cells were centrifuged at 350 x g 
for 5 min; the supernatant was aspirated; and the cells were suspended in RPMI with and without phenol red 
(Invitrogen) supplemented with 0.5% Albumax I (0.005 g/ml), HEPES (5.94 g/liter), and NaHCO 3 (2.4 g/l) or 
10% human serum and HEPES and NaHCO 3. An aliquot of the culture was diluted to reduce the parasitemia to 
0.5%, and the hematocrit was adjusted to 2% with fresh RBCs. A total of 180 µl/well of 0.5% parasitized RBCs 
at 2% hematocrit was added, and the plates were incubated in a humidified modular incubator chamber (Flow 
Laboratories) at 37°C under a gas mixture of 5% O 2, 5% CO 2, and 90% N 2 for 72 h. The chamber was 
flushed daily for 1 to 2 min with a mixture of gas (5% CO 2, 5% O 2, and 90% N 2 ). 

 
b. IC 50 Determination by the SYBR Green I Assay: 

Following incubation, the plates were frozen and stored at -80°C until the SYBR green I assay was 
performed. The plates were thawed for 2 h at room temperature and each sample was mixed by pipetting. 
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Briefly, a total of 100 µl of the culture was transferred to a new 96-well plate, followed by the addition of 100 µl 
of SYBR green I (Molecular Probes, Invitrogen, Carlsbad, CA) in lysis buffer (0.2 µl of SYBR green I/ml of 2 x 
lysis buffer, which consisted of Tris 20 mM [pH 7.5], EDTA [5 mM], saponin [0.008%; wt/vol], and Triton X-
100 [0.08%; wt/vol]) (23). The remaining lysate was used for the HRPII assay described below. The plates were 
covered and incubated at room temperature for 1 h. The fluorescence intensity was measured from below with a 
GENius Plus plate reader (Tecan USA, Research Triangle, NC) with excitation and emission wavelengths of 
485 nm and 535 nm, respectively, and with the gain set at 60 (Smilkstein et al., 2004). 

 
RESULTS AND DISCUSSION 

 
Propolis is a resinous product collected by bees (Apis mellifera) from tree exudates, mainly resins of leaf 

buds mixed with beeswax to form a sealing material in their honeycombs, smooth out the internal walls, and 
protect the entrance against intruders (Greenaway et al., 1990). Propolis samples from tropical zones, such as 
Indonesia with its vast biodiversity, have become a subject of increasing scientific and economic attention  The 
association of the chemical composition of propolis from different geographic regions with biological activities 
lead to the identification of active principles, a fundamental tool to achieve standardization of this bee product. 
Phenolic compounds or polyphenols are the important groups of compounds occurring in plants, where they are 
widely distributed, comprising at least 8000 different known structures (Banksnota et al., 1998). It is also 
produced by plants as a secondary metabolite. Flavonoids constitute the most important polyphenolic class, with 
more than 5000 compounds already described. Flavonoids are the natural antioxidants exhibiting a wide range 
of biological effects including antibacterial, antiinflammatory, antiprotozoal (Kartal et al., 2003). Other research 
revealed that those three propolis samples contain flavonoid and flavonoid compounds. 

 
Antimycobacterial Assay: 

The antibacterial activity assay against M. tuberculosis using disc paper diffusion method employed the 
propolis extracts from the different areas in Java with three concentrations: 10 mg, 15 mg, and 20 mg, as well as 
rifampisin 40µg as the comparison. After two-week observation, the inhibition zones were formed in the 
propolis extract and rifampisin. 

 
Tabel  1:  The results of the antimycobaterial activity of the propolis extracts against M. tuberculosis (disc-paper diffusion method). 

Samples Concentration (mg) Inhibition zones  (mm) 
Sukabumi 

 
 
 

Batang 
 
 
 

Lawang 
 
 
 

Rifampicin 

10 
15 
20 
 

10 
15 
20 
 

10 
15 
20 
 

40 µg 

17.51 ± 1.21 
19.21 ± 1.32 
22.01 ± 1.41 

 
13.51 ± 0.98 
16.41 ± 2.11 
19.74 ± 1.78 

 
12.00±0.13 
17.50±1.34 
18.50±1.34 

 
30.26±1.23 

 
The rifampisin produced a inhibition zone diameter of 30 mm, while the propolis extracts produced smaller 

inhibition zones. It can be concluded that the propolis extracts have an activity of inhibiting the bacteria growth 
but not as effective as rifampisin.  

 
 
 
 
 
 

 
 
 
 
   
 

 
Fig. 1: Zones of inhibition of some concentration of the extract of propolis from  Batang (Central Java) against 

M. tuberculosae. 1:Rifampycin 40µg, 2:EP 10 mg, 3: EP 20 mg, 3: EP 20 mg. 
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Fig. 2: Zones of inhibition of some concentration of the extract of propolis from  Lawang (East Java) against M. 
tuberculosae. 1:Rifampycin 40µg, 2:EP 10 mg, 3: EP 20 mg, 3: EP 20 mg. 

 
 
 
 
 
 
 
 
     
       
 
 
 

Fig. 3: Zones of inhibition of some concentration of the extract of propolis from  Sukabumi (West Java) against 
M. tuberculosae1:Rifampycin 40µg, 2:EP 10 mg, 3: EP 20 mg, 3: EP 20 mg. 

 
Table 1 shows that higher concentration of the three propolis extracts lead to higher inhibition activity. 

However, the propolis extract from Sukabumi at the concentration of 20 mg has larger inhibition zone than the 
ones from other areas, though it is still smaller than the positive control, rifampisin. This could happen because 
the propolis has other compounds, besides M. tuberculosis antibacterial active compounds. Chemical properties 
are important parameters for propolis characterization and to correlate between antimicrobial activity and 
chemical composition (Kajungiev et al., 1999; Saloma et al., 2008).  

 
Antiplasmodial  Activity: 

The SYBR green I molecule intercalates in the genomic DNA of the parasite and fluoresces once it is in 
position in the DNA. The method yields results similar to those of the radioactive method at a fraction of the 
cost and without the production of harmful waste material(14). Using the SYBR green I lysis buffer eliminated 
staining variability, resulting in tighter IC50 value determinations. Black microtiter plates commonly used to 
enhance fluorescence plate reader applications did not affect test outcome compared to standard transparent 
tissue culture 96-well microtiter plates, in contrast to what has been previously reported (Smilkstein et al., 
2004). 

 
Table 2: The antiplasmodial activity of the propolis extracts from Sukabumi, Batang, and Lawang against P. falciparum strain D6 dan W2. 

Samples   
                      IC50 (µg/mL) 
 D6 W2 
Sukabumi 
Batang 
Lawang 
Chloroquine 

215.23 ± 2.32 
189.98 ± 1.34 
37.34 ±1.23 

0.0123 ± 0.11 

453.23 ± 3.45 
356.89 ± 2.34 
89.45 ± 2.13 
1.67 ± 0.12 

 

Table 2 shows the in-vitro antiplasmodial activity of the propolis extracts taken from Sukabumi, Lawang 
and Batang. The results of this research reveal that the IC50 of  Lawang propolis extract is better than the ones 
from Batang and Sukabumi, tested with SYBR green I. Because red blood cells do not harbor DNA and because 
most antimalarial drugs target the intraerythrocytic stage of parasite development, assays based on similar 
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principles should be helpful for high-throughput screening for new antimalarial therapies. The results of the 
antimycobacterium and antiplasmodium activities assay of the three propolis sampes show differences: 
Sukabumi propolis sample is better in the antimycobacterium activity than those from Batang and Lawang are, 
while Lawang propolis sample is stronger in the antiplasmodium activity than the others are. 

Kujungiev et al. (1993) and Greenaway et al. (1998) showed that fatty acids esters, phenolic compounds 
and cinnamic acid were the main propolis constituents and that some of then had an antimycobacterial and 
antiplasmodial activities. In the next research, we are going to isolate the bioactive compounds having 
antiplasmodial and antimycobacterial activities in the propolis samples from Lawang and Sukabumi 
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