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Abstract. Currently, infectious diseases are still a serious problem in Indonesia, especially 

with thewidespread resistance of microbes to antibiotics. Staphylococcus aureus as one of 

the commonpathogens causing infection has experienced resistance to various classes of beta- 
lactam antibiotics known as Methicillin-resistant Staphylococcus aureus (MRSA). Therefore 

antibiotic alternatives sourced from nature are needed to treat the MRSA pathogenic infection. 

This study aims to explore the potential of bacteria in symbiosis with Pokea Shells 

(Batissaviolaceacelebensis Martens 1897) from Konawe Regency, Southeast Sulawesi 

Province to be used as the newest anti-MRSA.In this research, Pokea Shell's symbiont bacteria 

were isolated from Konawe Regency to obtain pure isolates. Pure isolates that have been 

produced from secondary metabolites to be tested for their potential in inhibiting the growth of 

pathogenic bacteria MRSA. The inhibition test was done qualitatively by using a paper disk. 

Based on the results five bacterial isolates were obtained with different abilities to inhibit 

MRSA bacteria. Based on the qualitative test obtained that the Bvc1 and Bvc3 bacterial 

isolates had the potency to be used as anti-MRSA agents. These isolates have an inhibition 

zone of 25 mm and 22 mm with a sensitive category according to CLSI standards (Sensitive 

≥17 mm). Determination of the gram of these 2 isolates found as gram- positive bacteria in the 

form of bacilli so it can be concluded that the 2 isolates can be used as anti-MRSA agents. 
 

Keywords: Anti-MRSA, Batissa violacea celebensis Martens 1897, Screening, Symbiont 

bacteria 
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1. Introduction 
The danger of antibiotic resistance is recognized as an ongoing serious problem both in developed and 

developing countries[1]. In Indonesia, it exacerbates the serious threat of infectious diseases. 

Staphylococcus aureus, one of the common pathogens causing various infections, has evolved 
resistance to various classes of antibiotic beta-lactam, known as Methicillin-resistant Staphylococcus 

aureus (MRSA)[2] 

Infections due to Staphylococcus aureus are usually treated with the administration of 
antibiotics[3]. However, in some cases, several strains of Staphylococcus aureus, such as Methicillin- 

resistant Staphylococcus aureus (MRSA), were found to be resistant to antibiotics[4]. One of the 

worst outcomes of MRSA infection is amputation. Apart from causing wound severity, MRSA is also 

strongly suspected to exacerbate pneumonia (lung infection) [5]. 
Indonesian waters are rich in invertebrates such as Mollusca, one of which is Bivalvia or shellfish 

[6]. Southeast Sulawesi Province is known for its biodiversity. The evidence of it can be found in the 

freshwater ecosystem on the Pohara River in Konawe District. The Pohara River holds potential 
biological resources such as freshwater clams known as pokea (Batissa violacea celebensis Martens 

1897) by local people[7]. Several studies [8]mentioned that bivalves possess a plethora of benefits on 

human health. According to [9], pokea clam extract possesses the ability to inhibit the growth of 
Staphylococcus aureus. [10] reported that jackknife clam (Solen sp.) and windowpane oyster (Placuna 

placenta) extracts possess antibacterial activities against S. aureus. [11] reported that the extract of 

Atactodeastriata clam possesses antibacterial activities against S. aureus and E. coli. [13] reported that 

Pokea clam can empirically treat various diseases, one of which is an infectious disease caused by 
microorganisms such as bacteria. Therefore, this study was conducted in the hope to identify the anti- 

MRSA potential of bacterial isolates that are symbiotic with Batissa violacea celebensis Martens 

1897. 

 
 

2. Materials and Methods 

As an explorative study, this study sought to find and identify the symbiont bacteria of pokea clam 

(Batissa violacea celebensis Martens 1897) that hide the potential as an anti-MRSA. This study 

consisted of several stages : 
 

2.1. A sampling of Pokea Clams (Batissa violacea celebensis Marten 1897). 
The source of bacterial isolates used in this study was pokea clams, which is a local endemic resource 

of Konawe District, Southeast Sulawesi Province. These clams were taken from the Pohara River and 
put into sterile plastic bags and stored in a cool box. 

 

2.2. Isolation of Symbiont Bacteria 

The symbiont bacteria were isolated using the pour plate method on nutrient agar media. The bacteria 

association were incubated overnight at 28 oC. S. aureus was inoculated on nutrient broth and was 
grown overnight at 27 oC according to the shaker condition. After the incubation period, colony 

morphological observations were made to determine which isolates were purified by the pour plate 

method. The bacterial isolates obtained were purified by re-isolation to ensure the purity of the culture. 
The purified isolates were then stored on agar slants as isolate stocks for further testing [13]. 

 

2.3. Production of Bacterial Secondary Metabolite Compounds 
Secondary metabolite compounds were produced based on the phase of bacterial growth, which was 

the stationary phase. This process was performed by taking 10% (107 cells/mL) of bacterial culture to 

be inoculated into 50 mL of production medium, which was then shaker incubated in accordance with 
the optimum incubation time. Then, the metabolites were harvested and centrifugated at 1000 rpm for 

10 minutes to obtain a metabolite compound form of supernatants (free cells) [13] 



ICBEAU 2020
IOP Conf. Series: Earth and Environmental Science 741 (2021) 012065

IOP Publishing
doi:10.1088/1755-1315/741/1/012065

3

 

 

 

 

 

2.4. Testing of the Secondary Metabolite Compound Against MRSA Bacteria 
The qualitative test of the antagonist test of the bacterial metabolite compound was carried out by 

testing the secondary metabolites of bacteria in the form of free cells. Disc paper with a diameter of 6 

mm which has been inoculated with a bacterial supernatant with a cell density of 107cfu/ml was placed 
on the surface of the agar medium that has been inoculated with MRSA bacteria with a density of 

107cfu / ml and then incubated at 37°C for 24 hours [14]. The diameter of the clear zone formed 

around the disc was calculated using a digital caliper. 
 

3. Result and Discussion 

The results of the test of anti-MRSA potential of bacterial isolates that were symbiotic with 
Batissaviolaceacelebensis Martens 1897 are as follows: 

 

3.1. Results of Symbiont Bacteria Isolation 
The isolation of symbiont bacteria was performed using the pour plate method. After the incubation 

period, the growing bacterial colonies were observed morphologically. The results are presented in 
Table 1. 

 
 

Table 1. The Number of Bacterial Isolates That Are Symbiotic with Batissa violacea celebensis 

Martens 1897 based Differences in Colony Morphology 

No. Isolate Code Colony Shape Edge Elevation Colour Inner Structure 

1. Bvc1 Circular Entire Low Beige Transparent 
    Convex   

2. Bvc2 Irregular Undulate Low Beige Transparent 
    Convex   

3. Bvc3 Circular Entire Low Beige Transparent 
    Convex   

4. Bvc4 Irregular Undulate Low Beige Transparent 
    Convex   

5. Bvc5 Circular Entire Low Beige Transparent 

  Convex  
 

3.2. Results of Inhibition Test against MRSA 
The bacterial inhibition test was carried out by using the disc diffusion method. The results are 

presented in the following table 2 and figures 1 and 2: 

 

Table 2. Inhibition Ability of Bacteria That Are Symbiotic with Batissa violacea celebensis Martens 

1897 
 

No. Isolate Code Inhibition Zone 

Area (mm) 

Description* 

1. Bvc1 25 Sensitive 

2. Bvc2 -  

3. Bvc3 22 Sensitive 
4. Bvc4 -  

5. Bvc5 -  

6. Control + 17 Sensitive 
7. Control - -  

*Resistant (≤13 mm), Intermediate (14-16 mm), Sensitive (≥17 mm) 

(Standard Clinical and Laboratory Standards Institute(CLSI) 
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Based on the results of a qualitative screening test, two bacterial isolates were produced which had 
inhibitory activity against MRSA pathogenic bacteria and the two isolates were used for the next test 

stage. The five isolates that possessed the highest inhibitory activity were Bvc1 (25 mm) and Bvc3 (22 

mm). Isolate Bvc1 and Bvc3 had a wider inhibition zone than the positive control (penicillin). 

Penicillin is a methicillin class of antibiotics that are already resisted by Staphylococcus aureus. One 
form of antibiotic resistance by Staphylococcus aureus bacteria is resistant to penicillin class 

antibiotics[15]. 
 

 

 

 
 

Figure 1. The results of the Test of Anti-MRSA Potential of Bacterial Isolates That Were 

Symbiotic with Batissaviolaceacelebensis Martens 1897 
 

3.3. Characteristic Results of Bacterial Isolate Cells with Potential Anti-MRSA 
Bacterial isolates that had inhibition zones were characterized by Gram staining. The characteristic 

results of bacterial isolate cells with potential anti-MRSA are shown in the following figure. 

 

Figure 2. The Results of the Bacterial Isolate Staining Test That Were Symbiotic with 

Batissaviolaceacelebensis Martens 1897 and Had the Potential as an Anti-MRSA 

 

 

4. Discussion 

Based on the results of bacterial isolation using nutrient agar media and observation of colony 

morphological characters, 5 (five) bacterial isolates that were symbiotic with Batissa violacea 
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celebensis Martens 1897 obtained, which are Bvc1, Bvc2, Bvc3, Bvc4, and Bvc5 isolates (Table 1). 
After being incubated for 24 hours, colonies of 5 bacterial isolates on NA media were observed 

macroscopically. Characteristics observed included colony shape, edge, elevation, color, and structure 

in the colony. Bvc1, Bvc3, and Bvc5 showed circular colonies with entire edges, or smooth. Bvc2 and 

Bvc4 showed irregular colonies with undulate edges, or wavy. All isolates showed low convex 
elevations that resembled water droplets, beige-colored with transparent inner structure. 

In Table 1, we can see that the colony morphology of the five isolates showed nearly identical 

characteristics. In general, colony morphological characteristics could be used as a basis for 
identification at the genus level, but only a basis in differentiating between isolates[16]. Bacterial 

isolates can be said to be different if they have different colony characteristics[17] 

Purified bacterial isolates were tested for their activities against MRSA pathogens using the paper 
disc method. The use of a single disc for each antibiotic with good standardization could determine 

whether bacteria are sensitive or resistant by comparing the standard resistance zones of the same drug 

[18]. The results of the qualitative inhibition ability test of bacterial isolates that were symbiotic with 

Batissa violacea celebensis Martens 1897 are shown in Table 2. 
Based on the qualitative screening test, the five bacterial isolates exhibited different inhibitory 

ability against MRSA pathogenic bacteria. As shown in the results of the potential test in figure 2, 

there were two bacterial isolates, Bvc1, and Bvc3, that showed more potent inhibitory ability than the 
positive control. According to [19], different degrees of activity shown by each bacterial isolate may 

be caused by differences in secondary metabolites produced by each isolate. The positive control used 

was penicillin 1 g diluted with 9 ml ddH2O. 

The inhibitory ability test conducted obtained two potential isolates as an anti-MRSA, namely 

Bvc1 and Bvc2. The activity of both isolates was more potent than control penicillin. The inhibitory 
ability of both isolates was in the sensitive category, in line with the Clinical and Laboratory Standards 

Institute (CLSI) stating that their inhibitory zones could be considered resistant (≤13 mm), 

intermediate (14-16 mm), sensitive (≥17mm). Penicillin was also resistant (≤13 mm), intermediate 
(14-16 mm), sensitive (≥17mm). The formation of inhibitory zone zones in BV1 and BV3 was a result 

of the antibacterial activities of resultant symbiont bacteria isolates. According to Yuliana (2014), 

symbiont bacteria can produce similar bioactive compounds as the host. In [7] study, Batissa violacea 

celebensis Martens 1897 contained bioactive compounds such as alkaloid, steroid, peptide, saponin, 
flavonoid, and phenol. 

Studies on natural materials from the sea or rivers have also been carried out by several 

researchers, one of which was by [12] who used the symbiont bacteria in Holothuriascabra as anti- 
MRSA. The results of the study of 9 bacterial isolates found 6 isolates included in the sensitive 

category. 

After the sensitive bacterial isolates have been identified, the process continued to the gram 
staining stage. Gram staining was performed to group the bacteria into 2, Gram-positive and Gram- 

negative bacteria. Based on Figure 2, it can be seen that the two isolates are Gram-positive with 

bacteria in the form of bacilli. Gram-positive bacteria have a cell wall structure with a thick 

peptidoglycan content, thus unaffected during alcohol decolorization. Gram-positive bacteria will 
retain the purple color of crystal violet that when observed under a microscope it will show a purple 

color[19]. So it can be concluded that both Bvc1 and Bvc3 isolates are classified as specific in 

inhibiting Gram-positive bacteria, this shows the potential for antibiotics that have specifications in 
inhibiting MRSA pathogenic target bacteria as shown by the two isolates to have high activity 

compared to penicillin in inhibiting the growth of MRSA bacteria. 

 
 

5. Conclusion 

Based on the results of the research, it is concluded that two bacterial isolates obtained from Batissa 

violacea celebensis Martens 1897 have the potential to be anti-MRSA. 
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