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Abstract 
This current research aims to find the characteristics and composition of the crude venom Apis dorsata 
Binghami, its activity of free radical DPPH scavenging, and cytotoxic activity. The analysis of honey bee 
venom peptide composition was performed using sodium dodecyl sulphate polyacrylamide gel 
electrophoresis (SDS-PAGE). Phytochemical contents were analyzed using Harborne method, 
antioxidant activity was measured using DPPH free radical scavenging method and the anticancer 
activity in vitro was analyzed for cytotoxic effects on cancerous cells of murine leukemia p388 cell line. 
The results showed that bee venom AD1 has 5 bands of molecules with a molecular weight of 33,53 kDa; 
32,21 kDa; 21,51 kDa; 6.1 kDa and 2.67 kDa; AD2 has molecules of 33,52 kDa; 21,51 kDa; 14,43 kDa; 
6,14 kDa and 2.43 kDa. Apis dorsata crude venom of Minahasa in North Sulawesi contains 
hyaluronidase/phospholipase A; phospholipase; lysophospholipase or protease inhibitor 5 antigens, and 
melitin. An unknown tupe of peptide was also identified on fourth band. The analysis of phytochemicals 
revealed that the crude venom also contains flavonoids and polyphenols. AD1 antioxidant activity was 
present (IC50:103,28 ppm), as well as the AD2 (IC50:139,13 ppm) compared to control BHT (IC50:142,38 
ppm). Cytotoxic activity was observed in murine leukemia P388 cells by AD1 (IC50:36,12 µg/ml), AD2 
(IC50:48,59 µg/ml) and positive control Canamycin (IC50:42,06 µ g/ml). Thus, Apis dorsata Binghami 
crude venom from Minahasa, North Sulawesi is potential to be developed as a source of bioactive 
antioxidant and anticancer.   
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1. Introduction 
Apis dorsata Binghami is Sulawesi endemic honey bees, known for its giant honey bees 
(Hadisoesilo, 1997; Raffiudin, 2002) [12]. Until currently, A. dorsata Binghami has received 
little scientific attention compared to its closest relative, Apis mellifera. In addition to 
producing honey, propolis and bee pollen, honey bees also produce bee venom (BV). The 
biochemical composition of BV is very unique and has been an interesting research topic to 
date. Overall bee venom of bees consists of around 120 active chemical components, with the 
components of the 40s is already detected, including 11 peptides, 5 enzymes, 3 amine, 
carbohydrates, fat and amino acids. Many of the current research reports found that the most 
peptides that play a role in bee venom is melittin, apamin, mast cell degranulating peptide 
(MCDP) and adolapin (NCBI, 2010) [31]. Honeybee venom is a complex mixture between the 
low molecular weight polypeptide enzymes. A number of enzymes that was reported to be 
contained in honey bee venom include phospholipase A2, hyaluronidase, 
phosphomonoesterase acid esterase, α-D-glucosidase, lysopphospholipase, α-galactosidase and 
α-asetilaminodeosiglucosidase, and arylamidase (Hassanein and Hegab, 2010) [14]. 
Until now, there has been little research about the bioactivity of A. dorsata Binghami venom in 
the field of pharmacology. It was stated that bee venom is a form of evolution that takes place 
among bees which caused this species occupies almost every area on planet earth. This has led 
to the study of the bioactivity of bee venom into the an interesting and broad research field of 
study (Zalat et al., 2002) [39]. In our preliminary study, we found that the composition of the 
honey bee venom in Minahasa influenced by season, habitat and food source within radius of 
700-1000 meters from the natural nesting site (Mokosuli, 2013) [28, 44]]. Therefore the analysis 
of the bioactive contents of crude venom is very important in an effort as can be used as raw 
material for bio-pharmacy.  
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Sodium dodecyl sulfate polyacrylamide gel 
electrophoresis (SDS-PAGE) technique has been mostly used 
to examine the composition of the honey bee venom peptide. 
SDS-PAGE is currently used by many researchers to classify 
insects based on the composition of their toxicity. With this 
technique the molecular composition in a sample of venom 
can be analyzed (Zalat et al., 2002; Hassanein and Hegab, 
2010) [39, 14]. The biochemical composition of bee venom is 
highly influenced by food source, namely the types of plants 
as a source of nectar and pollen that is available on the habitat 
where bees live (Puradidjaja and Muntasib, 1989) [41]. 
However, climate, habitat and the type plants as a source of 
food, greatly influence the composition of the honey bee 
venom (Chmielewska and Szczesna, 2004; Mokosuli, 2013) 
[5, 28, 44].  
North Sulawesi, more specifically the Minahasa region, has 
many endemic plants species as a source of pollen and nectar 
for establishment and development of the bees. In other 
research, we have found these types of plants are the main 
food source A. dorsata Binghami on different areas in 
Minahasa, North Sulawesi. Each plant has its own 
characteristics of secondary metabolites including process and 
composition of nectar and pollen that was formed and 
subsequently became the ingredients of honey bees feed 
(Heldt and Heldt, 2005) [15]. Therefore, the composition of 
secondary metabolites, produced honey bee namely honey, 
propolis, wax, venom are also heavily influenced by the kinds 
of available plants in its natural habitat. Bees that live in one 
area will have a different component of secondary 
metabolites. Hadisoesilo (1997) [12] states that a worker bees, 
Apis cerana and Apis nigrocincta living in Sulawesi have 
distinct foraging activity and different types of plants. 
Previous studies conducted by the researchers found the 
antibacterial activity, antioxidant and anticancer of bee venom 
Apis nigrocincta Smith (Mokosuli et al. 2013) [28, 44]. Apis 
nigrocincta Smith body size is smaller than A. dorsata 
Binghami so that the volume of the generated venom are also 
smaller. On the other hand, Apis nigrocincta Smith tends to 
make nesting area at secondary forest or plantation area while 
the A. dorsata Binghami prefer old-growth forests for nesting. 
The range of the fly in search of food (water, pollen and 
nectar, propilis) A. dorsata Binghami is further (about 1000 
up to 1200 m of nests) than Apis nigrocincta Smith (around 
500 up to 700 m from the nest) (Hadisoesilo, 1997; Mokosuli, 
2013) [12, 28, 44]. 
Cancer is a disease that results from disruption of cellular 
metabolism mainly due to damage of genetic materials that 

exist within the cell (McKelvey and Evans, 2003) [25]. The 
prevalence of cancer is reported to be high and increasing. In 
Indonesia, the prevalence is estimated to be 100 per 100,000 
people per year or about 200,000 per year (Puspitasari et al. 
2003; Mokosuli, 2008) [42, 27]. The most dominant cellular 
mechanisms triggering cancer and other degenerative diseases 
such as diabetes, atherosclerosis and gout are oxidative stress 
triggered by free radicals or oxidants. Therefore the free 
radical scavenging activity can prevent degenerative damage 
on cells primarily on DNA. Honey bees BV has been used 
since a long time on the diseases related to the immune 
response, but still received very little research attention 
especially on its antioxidant and anticancer activity 
(References?). 
Bee venom can serve as a modulator of rheumatoid arthritis 
that arise from radical oxygen species (ROS) activity 
(Murakami, et al., 1997; Oren and Shai, 1997; Hassanein and 
Hegab, 2010) [26, 32, 14]. BV has been known to induce 
apoptosis in many types of cancer cell culture (Reference?). 
BV induces morphological changes and a decrease in the 
percentage of viable cells in a culture of cervical cancer cells. 
Flow cytometric analysis showed that BV induces the 
production of ROS, improving the content of cytoplasmic 
Ca2+, reduces mitochondrial membrane potential by releasing 
cytochrome oxydase, and promoting the activation of caspase-
3 that induce apoptosis. BV also induces an increase in the 
tumor suppressor gene p53, Fas, p21 and Bax, but lowers 
oncogenes and Bcl-2 (Wan et al., 2008) [38]. BV significantly 
inhibits the growth of cancer cells in the lungs (Reference?). 
BV honey bees also inhibits vascular endotheloal growth 
factor (VEGF) that induces cell proliferation (Huha, et al., 
2010) [16]. This current research aims to analyze the venom 
composition A. dorsata Binghami from Minahasa, North 
Sulawesi, its free radical scavenging activity (antioxidant) and 
cytotoxic activity on cancer cells in vitro. 
  
2. Materials and Methods 
2.1 Samples Collection: A. dorsata obtained from from 
Kombi Forest (Minahasa) and Kaweruan Forest (North 
Minahasa) (Fig 1). As many as 200 individual A. dorsata 
Binghami were collected from a natural nesting by using net. 
Living A. dorsata Binghami from each location were 
transported to the Molecular Biology Laboratory, Department 
of Biology, Faculty of Mathematics and Natural Sciences, 
State University of Manado. Isolation of bee venom was 
carried out by accommodating the liquid venom in eppendorf 
vial and stored at temperature 0 0C before use.  

 

 
 

Fig 1: Location A. dorsata Binghami sampling in natural nesting, (A) the forest of Kaweruan and (B) forest of Kombi 
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2.2 Materials: The materials used include: acrylamid 
(Merck), ddH2O, bisacryilamid, ammonium 
peroxodisulphate, a protein marker 4.6-100 kDal (Merck), 
TEMED, ethanol p.a. (Merck), aquadest,, 1-diphenyl-2-
picrilhydrazil (DPPH) (Merck), butyl hydroxy toluene (BHT), 
methanol (Merck) pa. Murine p388 leukemia cancer cells 
were obtained from the Laboratory of Chemistry of Natural 
Materials, Institute of Tecnology Bandung (ITB) Indonesia, 
media Rosewell Park Memorial Institute (RPMI) 1680, fetal 
bovine serum, canamycin, dye reagent [3-(4,5-dimethyl 
thiazol-2-yl)-2,5 diphenyl tetrazolium bromide], a solution of 
10% SDS-0.01 N HCL. Tools used 1 set of electrophoresis 
vertical model TV100YK-MODSYS, a set micropipette 
Eppendorf, centrifuge Eppendorf, UV-Vis Spectrophotometer 
Perkin Elmer Lamda 35, ultrasentrifuse Eppendorf 5430R, 
Waterbath mammert, incubator mammert, digital scales, hot 
plate, nanospectrophotometer, microplate reader, CO2 
incubator, glasses and other devices. 
 
2.3 SDS PAGE: SDS-PAGE using a modification of the 
method of Laemmli (1970) [43] with poliacrylamid 
concentrations of 17.5% was performed. The composition of 
the gel separator prof 17.5% while collecting gel composition 
Prof. 5%. After the gel was created, the sample and the 
protein marker were injected to existing wells. Running was 
performed for 4 hours on a 60 volt, 20 mA. Protein gel would 
sink with the help of an electric current that moves from the 
negative to the positive pole. After running, the gel was 
passed on to the silver staining. The gel was then soaked in a 
solution of fixation for approx. 2 hours, while being agitated 
slowly. The gel was then washed with a solution of washing 
solution for 20 minutes (repeated 3 times) without agitation. 
Gel was rinsed with free-ion aquadest (ddH2O) for 10 
seconds. The gel is then soaked in a solution of sensitize for 1 
minute. Gel washed again in ddH2O for 20 seconds (repeated 
3times). Gel was then incubated into the fridge with AgNO3 
0.1% (silver nitrate) for 20 minutes and washed or soaked 
with ddH2O for 20 seconds and repeated 3 times. Gel was 
then soaked with a developing solution, while agitated up to a 
staining dye. Gel was added with a stop solution for 5 minutes 
then rinsed with ddH2O for 5 minutes. Scaning was done and 
subsequent data analyses were performed. 
 
2.4 Antioxidant test: Crude veom bee was made in the 
distribution of concentrations of 10, 50, 100, 200 and 800 
ppm. Each was put into test tubes. Each of the test tubes was 
added with 500 µ l DPPH solution 1 mm in methanol. 
Volume was accomplished to 5.0 ml, then incubated at 37oC 
for 30 minutes, then absorption is measured at a wavelength 
of 515 nm. As positive controls used with BHT concentration 
adjusted. IC50 values were calculated each regression 
equation using the formula (Kikuzaki and Nakatani, 1993) [19]. 

 
 
Cytotoxic test: Analysis of anticancer activity was performed 
in vitro in murine leukemia P388 cells, using methods 
developed by the Tokyo University of Pharmacy & Life 
Science Hachioji Japan and ITB. P388 cells were grown in 
RPMI Medium 1640 (attachment 10) with 5% FBS (Fetal 
Bovine Serum) and canamycin (100 µ g/ml). Cells (3 x 105 
cells per well) at microplate culture contains 100 µ L per well 
of growth media and incubated at a temperature of 37oC for 
24 hours in humidity 95% water and 5% CO2 atmosphere. 
The cell culture used to test anticancer activity have viability 
± 95%. Solution test of a total of 10 µ L with different 
concentration was then added to the cell culture day after 
transplant. On the third day, 20 µ L solution was added of the 
dye 3-(4,5-dimethyl thiazol-2-yl) -2,5-diphenyl tetrazolium 
bromide) as much as 5 mg/ml per well. After 4 h incubation 
100 µ L of a solution of 10% SDS-0,01N HCl was added into 
each of the wells. Crystal formazan was then added in each 
well, dissolved with stirring using micropipette. Optical 
density measurement was done using a microplate reader on 
two areas of wavelengths (550 and 700 nm). All stages were 
conducted in triplo. 
 
2.5 Data Analysis Techniques: Isolation and characterization 
of the results of bee venom were analyzed qualitatively. The 
antioxidant activity IC50 value is concentration required to 
scavenge DPPH free radical by 50%. The data were analyzed 
by linear regression equations using SPSS 20 (IBM). The 
anticancer activity IC50 value is the concentration of the 
extract that is required for the inhibition of growth of murine 
P388 leukemia cancer cells by 50%. The data were analyzed 
by linear regression equations using SPSS 20 (IBM). 
 
3. Results 
3.1 Characteristic and Composisition of A. dorsata 
Binghami Venom  
The characteristics of the honey bee venom that were freshly 
taken from the worker bees are white, clear, odorless, tasteless 
as if burning on tongue, pH (4.00 to 5.3) (table 1). About five 
to ten minutes at room temperature, it will turn into a powder 
as flour is yellowish white. Needle injection of bee venom is 
present on the part of the abdomen called the sting. Sting is 
present on the end of the abdomen. Sting of A. dorsata 
Binghami is blackish at the base, with a venom sacs 
containing fresh venom (Figure 2). Isolation of venom from 
100 indiviudal of bees produce dry bee venom 0,038 grams 
on average. 

 
Table 1: Characteristics of fresh and dry bee venom of A. dorsata Binghami 

 

Characteristics Fresh Bee venom dry bee venom 
pH 4,00 – 5,3 4,6 – 5,8 

Form Semisolid fluids powder/crystals 
Colours Clear white White yellowish 

Solubility Soluble in water, ethanol and ammonium sulfate Soluble in water, ethanol and ammonium sulfate 
taste on the tongue Burning Burning with the intensity of the smaller 

The Phytochemicals compounds   
- Polifenol + + 
- Flavonoid + + 
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Fig 2: Bee venom A. dorsata observed Hirox KH-8700 microscope 
with Description : J = sting, KR (venom sach), RL = bee venom 

 
3.2 The analysis of bee venom component using SDS-
PAGE 
Polyacrylamide gel concentrations used in this study was 
17.5%. The results of the analysis of SDS-PAGE of bee 
venom obtained 5 a clear tape. Molecular weight in five 
consecutive AD1 Ribbon was 33.53 kDa, 21 kDa, 10 kDA, 
6.1 kDa and 2.67 kDa, while for AD2, it was found that 
ordered consecutive was 33.52 kDa, 31.21 kDa, 21 kDa, 10 
kDA, 6.1 kDa and 2.67 kDa (Figure 3 and table 2). 

 
 

Fig 3: Chromatogram results of the SDS PAGE. Description: M = 
marker protein, AD1 (A. dorsata from Kaweruan Forests), AD2 (A. 

dorsata from Kombi forests) 

 
Table 2: Molecular weight (kDal) bee venom after analyzed based on SDS-PAGE Cromatogram 

 

No Sample 
Molecular weight (kDal)  

Band 1 Band 2 Band 3 
Band 

4 
Band 5 Band 6 

1 AD1 33.53 31.21 21.51 10 6,1 2.67 

  Hyalorunidase/ 
phospholipase A Phospholipase Phospholipase A or 

lysophospholipase pfantigen 5 uk Inhibitor 
protease Mellitin 

2 AD2 33.52 21.51 14.43 uk 6,14 2,43 

  Hyalorunidase/ 
phospholipase A 

Phospholipase A or 
lysophospholipase or antigen 5 Phospholipase A  Inhibitor 

protease Mellitin 

3 Marker 40 25 15 10 6,1 4.6 
 
3.3 The activity of the free radical DPPH Scavengging 
The activity of the free radical DPPH scavenging by bee 
venom was isolated from fresh A. dorsata Binghami on 
natural nesting in Kombi forests (AD2) was compared with 
the isolation of Kaweruan Forests (AD1). Inhibitory 
concentration 50 (IC50) AD1 is 103,28 ppm (y = 16, 063ln 
(x)-24,492; R ² = 0,9344) while in AD2 IC50 is 139,13 ppm (y 
= 16, 241ln (x)-30,151, R ² = 0,8515) (Figure 2). Compared to 
positive control i.e. synthetic antioxidants Butyl hydroxy 
toluene (BHT) antioxidant activity, crude venom A. dorsata 
Binghami is still stronger based on the IC50 (Figure 4).  
 

 
 

Fig 4: The activity of free radical scavenging A. dorsata bees venom 
derived from two natural nesting (AD1 and AD2) compared to positive 

control. 
3.4 Cytotoxic Activity 
Honey bee venom that is used to test the toxicity of the venom 
A. dorsata is crude bee venom. Cytotoxic test results showed 
that A. dorsata venom had a stronger cytotoxic activity in cell 

murine leukimia p388. Inhibitroy concentration 50 (IC50) of 
AD1 and AD2 are 36,12 µg/l, and 48,59 µg/ml, respectively. 
Compared with the positive control, AD2 showed stronger 
cytotoxic effect (Figure 5). 
 

 
 

Fig 5: Bee venom LC50 AD1 and AD2 compared with control 
 
4. Discussion 
Characteristic and composisition of A. dorsata Binghami 
venom  
Bee venom has been used in wound healing for centuries. 
From the results of the analysis of fresh venom of A. Dorsata, 
it was found that it contains polyphenols and flavonoids 
compounds. SDS-PAGE analysis based on molecular weight 
peptides revealed that fresh bee venom of A. dorsata 
Binghami contains hylauronidase, phospholiupase, 
phospholipase A, inhibitor protease and melitin. There are 
some bands with unknown types of peptides. The difference 
in molecular weight peptides were detected on the SDS-
PAGE of the AD1 and AD2 indicates that the content of 
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bioactive materials on honey bees can be different depending 
on the variety and availability of plant as their food sources. 
Mellitin and phospholipase A was a constituent component of 
bee venom honey with a high toxicity compared to other 
components. Mellitin compiled a 30% up to 50% dry weight 
venom of A. mellifera while phospholipase A was 
approximately 10% to 12%. Our results of the SDS-PAGE 
with fresh bee venom A. dorsata indicate that the thickness of 
the band is high, not only on melitin and protease inhibitors 
but also on phospholipase and hyaluronidase. The thickness 
of the tape shows the number concentration of compounds 
that contained. Venom from other Apis species is similar, but 
even the venoms from the various races within each species 
are slightly different from each other. The toxicity of Apis 
cerana venom has been reported to be twice as high as that of 
A. Mellifera (Ali, 2012). With the existence of a band that has 
not been known, it is imperative to conduct further analysis 
with different methods to find out the bioactive substances. 
 
4.1 Antioxidant Activity 
Antioxidant activity of honey bee venom was analyzed 
through a process of reaction with using DPPH. Due to these 
reactions, bee venom stabilizing free radicals and reduces 
absorption as a consequence and DPPH radical DPPH 
decrease to DPPH-H. The degree of discolorisation shows the 
potential silencing of free radical antioxidant substance or 
extract with hydrogen gives. The DPPH antioxidant reacts 
will show a change in color from orange to yellow, with the 
colour intensity depending on the ability of antioxidants 
(Benabadji et al. 2004). In this research, it was shown radical 
curbs AD1 DPPH with IC50 values of 103,28 µg/ml whereas 
AD2 IC50 of 139,13 µg/ml. Previous research with 
tiobarbiturat acid method (TBA) showed that at 
concentrations of 500 ppm poison of Apis nigrocinta is able to 
inhibit the oxidation of linoleic acid of 75,10%, whereas A. 
dorsata in a concentration of 200 ppm has been able to inhibit 
the oxidation of linoleic acid 80,78% (Mokosuli et al. 2013 
[28, 44].  
Based on the analysis of the composition of the venom using 
SDS-PAGE, the content of peptide found in the venom of 
bees is melitin, phospholipase, phospholipase A or 
lysophospholipase or antigen 5, protease inhibitors and 
hyaluronidase. Bee venom was also shown to significantly 
decrease the level of Radical Oxygen Species (ROS)-induced 
oxidative damage to synovial fluid proteins in a rat model of 
rheumatoid arthritis (Frances et al., 2014). DPPH free radical 
scavenging activity of the Bee Venom group was 2.8 times 
stronger than that of the Sweet Bee Venom group (Chull et al. 
2006) [6]. The honey bee venom also possesses a considerable 
hydroxyl radical scavenging activity which was evaluated by 
its competition with dimethyl sulphoxide for OH-. Honeybee 
venom is found to significantly inhibit lipid peroxidation of 
non-enzymatic reactions. It also possesses a considerable 
hydroxyl radical scavenging activity, evaluated by its 
competition with dimethyl sulfoxide for HO (Rekka et al., 
1990) [34] 
Analysis of the content of the phytochemicals are known to 
bee venom A. dorsata Binghami contains flavonoids and 
polyphenols. The antioxidant activity of polyphenols are 
powerful (Boukra and Sulaiman, 2009) [4]. Phenolic 
compounds exhibit a wide range of biological activities and 
contain one or more aromatic rings bearing one or more 
hydroxyl groups. They are categorized by the number of 
phenolic rings and the structural elements that link these rings 
(Fresco et al. 2006; Henshaw et al. 2014, Samie and Ali. 
2012) [9, 11, 36]. 

4.2 Cytotoxic Activity 
As with antioxidant activity, cytotoxic activity of AD1 (IC50: 
36,12 µg/l) is more powerful than the AD2 (IC50: 48,59 
µg/ml). Melitin are cytotoxic on cancerous cells with cell 
membrane damage. Bee venom may inhibit tumor cell growth 
(Orsolic et al., 2009) [33]. Mellitin and phospholipase A can 
increase the synthesis of tumor cell necrosis factors, such as 
cytokines and interleukin-1, stimulates the release of 
arachidonat acid which is produced in the process of immune 
response. The bee venom was able to induce apoptosis in 
many types of cancer cell culture. It also induces 
morphological changes and a decrease in the percentage of 
viable cells on cell culture of cervical cancer. Analysis of 
flow-cytometry shows that bee venom can induce the 
production of ROS, improving the content of cytoplasmic 
Ca2+, reduces mitochondrial membrane potential, that would 
eventually causes the release of cytochrome promoting 
activation and caspase-3 and trigger apoptosis. Bee venom 
also induces an increase in Fas, p53, p21 and Bax but lowers 
BCl-2 (Wan et al., 2008) [38]. Bee venom significantly inhibits 
the growth of cancer cells in the lungs. Bee venom also 
inhibits vascular endotheloal growth factor (VEGF) that 
induce proliferation. (Huha et al., 2010) [16]. Recent studies 
reported that bee venom possesses antimutagenic (Varanda et 
al., 1999) [45], proinflammatory (Surendra et al., 2011 [46], 
antiinflammatory (Nam et al., 2005) [47], and antinociceptive 
effect (Kim et al., 2013) [48]. Bee venom has also anti-cancer 
activity and has the capacity to kill cancer cells. The promise 
of this remedy exists with living honeybees, which make 
tumors disappear by killing cancer cells (Liu et al., 2002) [23]. 
The cytotoxic effect through the activation of PLA2 by 
melittin is believed to be an important mechanism of anti-
cancer activity of BV. Thus the content of bee venom A. 
dorsata Binghami can be cytotoxic on cancerous cells of 
murine leukemia cell line P388. Future research needs to be 
done for in vivo test of A. dorsata Binghami venom to 
develop dose and formulation curve of effectiveness against 
cancer cells. 
 

 
 

Fig: A. dorsata Bingham (Sample and natural nesting) in Kaweruan Forest, 
North Minahasa 
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 S M V1 V1 V1 V2 V2 V2 Stacking gel (-) start protein 

 
Gel running (+) 

 --  -- -- -- -- --- -- 
40 -- -- -- -- -- - - - 
25 -- --  
   - - - - - - 

15 -- -- -- -- -- - - - 
         

10 -- --       
4,6 -- -- - - -    

 - - - - -     
 

Fig. Kromatogram results of the SDS PAGE. Found 5 ribbons of proteins with molecular weights in a row: 40 kDa, 25 kDa, 15 kDa, 10 kDa and 
4.6 kDa. Apitoksin standard (S), marker proteins (M), the toxin a. dorsata (BV1), toxins of a. nigrocincta (BV. 

Table. Molecular weight (kDal) bee venom after analyzed based on SDS-PAGE Cromatogram 
 

No Sample 
Molecular weight (kDal)  

Band 1 Band 2 Band 3 Band 4 Band 5 Band 6 
1 AD1 33.53 31.21 21.51 10 6,1 2.67 

  Hyalorunidase/ 
phospholipase A Phospholipase Phospholipase A atau 

lysophospholipase atau antigen 5 uk Inhibitor 
protease Mellitin 

2 AD2 33.52 21.51 14.43 uk 6,14 2,43 

  Hyalorunidase/ 
phospholipase A 

Phospholipase A atau 
lysophospholipase atau 

antigen 5 
Phospholipase A  Inhibitor 

protease Mellitin 

3 Marker 40 25 15 10 6,1 4.6 
 

4.3 Antioxidants test 
 

 
 

 
 

Fig. Regression analysis of the bee venom treatment against DPPH 
 
5. Conclusion 
Fresh crude venom of A. dorsata Binghami from Minahasa 
North Sulawesi contains hyaluronidase/phospholipase A; 
Phospholipase; lysophospholipase or protease inhibitor 5 
antigens, and melitin. On fourth band, an unknown types of 
peptides was detected. Fresh crude venom also contains 
flavonoids and polyphenols. The antioxidant activity as well 
as cytotoxic activity, AD1 (A. dorsata Binghami from forest 
Kaweruan) is stronger than AD2 (A. dorsata Binghami from 
forest Kombi). Thus, in the future, the venom of the honey 
bee A. dorsata Binghami of Minahasa in North Sulawesi will 
have a potential to be developed as a source of antioxidant 
and anticancer bioactive substance.  

6. Aknowledgment  
The Authors are gratefully thankful to the Directorate of 
Research and Community Service, The Ministry of Research, 
Technology and Higher Education, Republic of Indonesia, 
which has funded this research through Competitive Research 
Grant (Hibah Bersaing) Scheme in 2015.  
 
7. References  
1. Akarele JA. Antimicrobial activity of the ethanol extract 

and fractions of the seeds of Garcinia kola Heckel 
(Guttiferae). Afr. J. Biotechnol. 2008; 7(2):169-172. 

2. Behbahani M, Ali AM, Muse R, Mohd NB. Antioxidant 
and anti-inflamatory activities of leaves of Barringtonia 
racemosa. J Med Plant Res. 2007, 96-102.  

3. Bogdanov S. Functional and Biological Properties of the 
Bee Products: a Review. www.bee-hexagon.net, Bee 
Product Science, 2011. 

4. Boukraa L, Sulaiman SA. Rediscovering the Antibiotics 
of the Hive. Recent Patents on Anti-Infective Drug 
Discovery, 2009; 9(4):206-213. 

5. Chmielewska HR, Szczêsna T. HPLC study of chemical 
composition of Honeybee (Apis mellifera L.) Venom. 
Journal of Apicultural Science. 2004; 48(2). 

6. Chul AJ, Kwon KR, Lee SB, Seong B, Lim TJ. 
Experimental Study on the comparison of antibacterial 
and antioxidant effects between the Bee Venom and 
Sweet Bee Venom. Journal of Pharmacopuncture, 
(01.12.2006), 2006. 
http://dx.doi.org/10.3831/KPI.2006.9.3.097 

7. Free JB. Bees and Mankind. George Allen and Unwin 
(Pub.) Ltd. London, Boston, Sydney, 1982. 

8. Fredict M, Muqim N. Sequence and phylogenetic 
analysis of the complete mitochondrial genome of the 
flour beetle Tribolium castanaeum. Mol Phylogenet and 
Evol 2003; 56:502-512. 

9. Fresco P, Borges F, Diniz C, Marques MP. New insights 
on the anticancer properties of dietary polyphenols. Med 
Res Rev. 2006; 26(6):747-766 

10. Gary NE. Activities and Behavior of Honey Bees in the 
Hive and the Honey Bee. Hamilton: The American Bee 
Journal, 1987. 



 

~ 118 ~ 

Journal of Entomology and Zoology Studies 
 

11. Henshaw FR, Twigg SM, McLennan SV. What’s the 
buzz: bee products and their potential value in diabetic 
wound healing. The Journal of Diabetic Foot 
Complications, 2014; 6(2):1, 24-39 

12. Hadisoesilo S. A comparative study of two spesies of 
cavity-nesting honey bees of Sulawesi, Indonesia. 
[Dissertation] The University of Guelph, Canada, 1997. 

13. Hadisoesilo S. Keanekaragaman Spesies Lebah Madu 
Asli Indonesia. Biodiversitas 2001; 2(1):123-128. 

14. Hassanein NMA, Hegab AM. Bee Venom – Lead 
Acetate Toxicity Interaction. Australian Journal of Basic 
and Applied Sciences. 2010; 4(8):2206-2221. 

15. Heldt J and Heldt D. Plant biochemistry. Elsevier, 
London, 2005. 

16. Huha Eun J, Hyeon Baekb Y, Hoo Leec M, Young Choic 
D, Suk Parkb D, Doong Leec J. Bee venom inhibits 
tumor angiogenesis and metastasis by inhibiting tyrosine 
phosphorylation of VEGFR-2 in LLC-tumor-bearing 
mice. Cancer Letters 2010; 292(1):98-110. 

17. Irobi ON, Mon-Young, Anderson WA. Antimicrobial 
activity of Annatto (Bixa orellana extract). Int. J Pharm. 
1996; 34:87-90. 

18. Klotz SA, Gaur NK, Rauceo J, Lake DF, Park Y, Hahm 
KS et al. Inhibition of adherence and killing of Candida 
albicans with a 23-Mer peptide (Fn/23) with dual 
antifungal properties. Antimicrobial Agents and 
Chemotherapy. 2004 2007, 48(11):4337-41. PMID 
15504862. 

19. Kikuzaki H, Nakatani N. Antioxidant effects of some 
ginger constituents. J Food Sci. 1993; 58:1407-1410. 

20. Lazarev VN, Shkarupeta MM, Titova GA, Kostrjukova 
ES, Akopian TA, Govorun VM. Effect of induced 
expression of an antimicrobial peptide melittin on 
Chlamydia trachomatis and Mycoplasma hominis 
infections in vivo. Biochemical and Biophysical Research 
Commununications. 2005; 338(2):946-50.  

21. Lazarev VN, Stipkovits L, Biro J, Miklodi D, Shkarupeta 
MM, Titova GA et al. Induced expression of the 
antimicrobial peptide melittin inhibits experimental 
infection by Mycoplasma gallisepticum in chickens. 
Microbes and Infection. 2004; 6(6):536-41. 

22. Lazarev VN, Parfenova TM, Gularyan SK, Misyurina 
OY, Akopian TA, Govorun VM. Induced expression of 
melittin, an antimicrobial peptide, inhibits infection by 
Chlamydia trachomatis and Mycoplasma hominis in a 
HeLa cell line. International Journal of Antimicrobial 
Agents. 2002; 19(2):133-7.  

23. Liu X, Chen DW, Xie LP, Rongqing Z. Effect of honey 
bee venom on proliferation of K1735M2 mouse 
melanoma cells in-vitro and growth of murine B 16 
melanomas in-vivo. J. Pharm. Pharmacol. 2002; 54:1083-
1089 

24. Maria E. Beekeeping and Honey Compositions at Several 
Beestands in East Java (A Case Study). Journal of 
Agrivita. 1981; 4:27-29.  

25. McKelvey KD, Evans JP. Cancer Genetics in Primary 
Care. J. Nutr. 2003; 133(11S-I):3767S-3772S 

26. Murakami M, Nakatani Y, Atsumi GI, Inoue K, Kudo I. 
Regulatory functions of phospholipase A2. Crit Rev 
Immunol, 1997; 17:225-283. 

27. Mokosuli YS. Aktivitas antioksidasi dan antikanker 
ekstrak kulit batang Langsat (Lansium domesticum L.). 
[Tesis]. Sekolah Pascasarjana Institut Pertanian Bogor, 
2008. 

28. Mokosuli YS, Pelealu J, Tulung M, Mandey LC. 

Pharmacological Bioactivity Honey Bee Venom Apis 
nigrocincta Smith and A. dorsata Binghami Endemic to 
North Sulawesi. International Journal of Science and 
Engineering Investigations 2013; 2(18):25-33. 

29. Morse RA. Bees and Beekeeping. New York: Cornell 
University Press, 1975. 

30. Murray RK, Daryl KG, Peter AM, Victor WM. Harper’s 
Illustrated Biochemistry. 26th Ed. McGraw-Hill 
Companies, New York, 2003. 

31. NCBI, Melitten–Compound Summary, Pub Chem, 2010. 
http://www.pubchem.ncbi.nlm.nih.gov [di akses 7 april 
April 2011] 

32. Oren Z, Shai Y. Selective lysis of bacteria but not 
mammalian cells by diastereomers of melittin: Structure-
function study. Biochemistry. 1997; 36:1826-1835. 

33. Oršolić N, Josipović P, Bašić I. Direct Antitumor 
Activity of Honey Bee Venom in vivo and in vitro. 
Egyptian Journal of Natural Toxins. 2009; 6(1):1-15. 

34. Rekka E, Kourounakis L, Kourounakis P. Antioxidant 
activity of and interleukin production affected by honey 
bee venom. Journal Arzneimittel-Forschung 1990; 
40(8):912-913. 

35. Son DJ, Lee JW, Lee YH, Song HS, Lee CK, Hong JT. 
Therapeutic application of anti-arthritis, pain-releasing, 
and anti-cancer effects of bee venom and its constituent 
compounds. Pharmacology & Therapeutics 2007; 
115:246-270. 

36. Samie MAL, Ali M. Studies on Bee Venom and Its 
Medical Uses International Journal of Advancements in 
Research & Technology, 2012; 1(2). ISSN 2278-7763 

37. Tukozkan N, Erdamar H, Seven I. Measurement of total 
malondialdehyde in plasma and tissues by High-
Performance Liquid Chromatography and Thiobarbituric 
acid assay. Fırat Tıp Dergisi. 2006; 11(2):88-92 

38. Wan IPS, Wei Chuan H, Lin Pin J, Kuo Man H, Liu 
Ching K, Hsu Chun S et al. Bee Venom Induced Cell 
Cycle Arrest and Apoptosis in Human Cervical 
Epidermoid Carcinoma Ca Ski Cells. Anticancer 
Research March-April 2008; 28(2A):833-842. 

39. Zalat S, Abouzeid A, Ibrahim A, Abd El-Aal A. Protein 
pattern of the honeybee venoms of Egypt. Egyptian 
Journal of Biology, 2002; (4):42-46. 

40. Raffiudin R. Honey bee behavioural evolution and itpr 
gene structure studies. [PhD Thesis]. James Cook 
University http: eprints.jcu.edu.au/1249. 2002. 

41. Puradidjaja YO, Muntasib EKSH. Kehidupan dan 
keanekaragaman joenis lebah di hutan pendidikan 
gunung Walat. Media Konservasi. 1989; II(4):9-13. 

42. Puspitasari HP, Sukardiman, Widyawayuranti. 2003. Uji 
Aktivitas Sitotoksik Ekstrak Metanol Herba Ageratum 
conyzoides L. Pada Kultur Sel Mieloma Mencit. Majalah 
Farmasi Airlangga. 2003; 3:93-95. 

43. Laemmli UK. Cleavage of structural proteins during the 
assembly of the head of bacteriophage T4. Nature. 1970; 
227(5259):680–5 

44. Mokosuli YS, Pelealu J, Tulung M, Mandey LC. 
Pharmacological Bioactivity Honey Bee Venom Apis 
nigrocincta Smith and A. dorsata Binghami Endemic to 
North Sulawesi. International Journal of Science and 
Engineering Investigations. 2013; 2(18):25-33 

45. Varanda EA, Monti R, Tavares DC. Inhibitory effect of 
propolis and bee venom on the mutagenicity of some 
direct- and indirect-acting mutagens. Teratog. Carcinog. 
Mutagen. 1999; 19:403-413. 



 

~ 119 ~ 

Journal of Entomology and Zoology Studies 
 

46. Surendra NS, Jarayam GN, Reddy MS. Antimicrobial 
activity of crude venom extracts in honeybees (Apis 
cerana, Apis dorsata, Apis florea) tested against selected 
pathogens. African Journal of Microbiology Research.  
2011; 5(18):2765-2772. 

47. Nam SH, Choi SP, Kang MY, Kozukue N, Friedman M. 
Antioxidative, antimutagenic and anticarcinogenic 
activities of rice bran extracts in chemical and cell assays. 
Journal of Agricultural and Food Chemistry. 2005; 
53(3):816-822. 

48. Kim H, Lee G, Park S, Chung HS, Lee H, Kim JY et al. 
Bee venom mitigates cisplatin-induced nephrotoxicity by 
regulating CD4(+)CD25(+)Foxp3(+) regulatory t cells in 
mice. Evid. Based Complement. Altern. Med. 2013; 45-
52. 


