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ABSTRACT 

Objective: This aim of this study was to compare the anti-

staphylococcal potency  of Syzygium polyanthum [Wight.] Walp leaf 

ethanolic extract against neomycin sulfate as antibiotic standard. 

Methods: The test was carried out by determining the potency of the 

extract and the  neomycin sulfate to generate the same inhibition 

against S. aureus. The data of inhibition diameters were obtained from 

the result of the agar diffusion method. The obtained diameters were 

plotted against the log of the use concentration and inhibition curves of 

both tested agent were produced . The line equation from each curve 

was used to determine the concentration of each tested agent in 

resulting the same diameter of inhibition. Both concentrations then 

used to calculate the comparative value by dividing the concentration of the extract with the 

neomycin sulfate. Results: The anti-staphylococcal potency of neomycin sulfate was stronger 

than the S.  polyanthum leaf extract. The comparative value of the neomycin sulfate against 

the extract was 1: 32,474.92679. Conclusion: The leaf extract of S.  polyanthum is a 

promising natural agent to be an anti- staphylococcal candidate.  

 

KEYWORDS: comparative, Syzygium polyanthum [Wight.] Walp, Staphylococcus aureus, 

potency, neomycin sulfate. 

 

INTRODUCTION 

The basic knowledge about the efficacy of various medicinal plants is an ancestral heritage 

that still proves to be useful, and known as safe drug based on empirical evidence.
[1,2]
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Indonesian is one of countries with abundant of plant biodiversity that potential to be used as 

medicinal plants. Indonesian people have been used many plants based on empirical and 

evidence based to cure their disease. Sometimes, they use the same plant to cure different 

disease, both infectious or non-infectious diseases. Among those plants, many Indonesians 

also trust in Syzygium polyanthum [Wight.] Walp or well known as bay leaves to treat 

diseases, mainly infectious diseases.  

 

An infectious disease results due to the pathogen capability to invade and grow within a 

host. Actually, our bodies have immune mechanisms to inhibit infection, but if these defenses 

fail, then infection occurs. Some infectious agents are may come from normal flora in 

excessive numbers. Staphylococcus aureus is one of normal flora on human skin habitat and 

mucous membrane, but they are reported as causative agent for several infections such as 

skin infections, damaged, chronic and recurrent airway infections, osteomyelitis, and 

mastitis.
[3-8]

 Our bodies are very potential host to be infected by S. aureus, because about 50- 

60% of individuals are periodically or permanently colonized with this bacterium.
[9,10]

 S. 

aureus produce toxins and enzymes as the virulence factors.
[11]

 In addition to its high 

prevalence, S. aureus is well known for its ability to get resistance to antibiotics. In particular, 

antibiotic resistance to S. aureus has occurred in epidemic waves.
[12]

 An overcrowded 

population facilitates the development and spread of pathogen-resistant bacteria more 

quickly.
[13] 

Therefore, new antibiotics for Staphylococcal disease, important to cure 

infections, mainly caused by S. aureus. As mentioned before, S. polyanthum leaf has been 

used to treat infection diseases, such as: dysentery and diarrhea.
[14,15]

 In addition, the leaf 

extract does not toxic to cells.
[16]

   Pharmacological effects of the S. polyanthum leaf extract 

are contributed from the the phytochemical content of the leaf extract.  Therefore, the anti-

staphylococcal potency of the leaf extract was compared with the neomycin sulfate as the 

comparison antibiotic. 
 

 

MATERIALS AND METHODS 

Plant Materials  

The plant material used in the study was fresh leaves of S. polyanthum, obtained from the 

Manoko Botanical Garden in Lembang, West Java, Indonesia.   

 

Bacteria test 

The tested bacterium was S. aureus, taken from Laboratory of Microbiology, Faculty of 

Pharmacy, Padjadjaran University, Indonesia.  
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Extract preparation 

The fresh leaves of S. polyanthum were washed using running water, drained, cut, indirect 

drying and powdered. The leaves were dried under indirect sun until the constant weight of 

the dried leaves was achieved. The dried materials were then powdered and weighed. The 

extraction process of S. polyanthum leaves were carried out using a maceration method and 

soaked with 70% ethanol as the solvent. The process needed solvent replacement every 24 h 

in 3x24 h. The macerates were accommodated every 24 h and collected in one plate before 

evaporated. The extract evaporation was run until the thick extract achieved a constant 

weight.   

 

Phytochemical screening  

The phytochemical components of S. polyanthum simplicia and leaf extracts were performed 

using the standard method to ensure the phytochemical substances, such as:  flavonoids, 

quinones, alkaloids, tannins, steroids, saponins, and triterpenoids.
[17]  

 

Inoculum preparation 

S. aureus colonies were taken from slant agar using Ose and put into a sterile tube containing 

0.95% sterile normal saline. The turbidity of S. aureus suspension was adjusted to reach the 

equal turbidity level as the 0.5 McFarland standard.   

 

Comparison analysis of anti-staphylococcal activity  

The analysis of the comparison test was conducted using the agar diffusion method. The 

tested extract and neomycin sulfate were challenged in the same plate. The concentration of 

neomycin sulfate was arranged as follows: 20; 40 and 60 µg/ml, made by serially diluted 

using sterile distilled water. The extract concentrations were 200.000; 400.000 and 

600.000µg/ml. Then the test medium was prepared by inoculating a 20 µL of S. aureus 

suspension in 20 mL MHA (40-45 
0
C). The mixture was gently homogenized and allowed to 

solidify. The solid medium was perforated to make the storage of the extract and  neomycin 

sulfate in the same plate. A volume of 50 µL of the tested concentration was poured into the 

hole and the media was incubated for 18-24 h at 37 
0
C.  The inhibitory diameters were 

measured and compared to be plotted to produce inhibitory curve.
[18]

  

 

RESULTS AND DISCUSSION 

The phytochemical screening result of S. polyanthum simplicia and leaf extracts showed that 

the extraction process did not damage the phytochemical content. Both simplicia and the 
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extract produced the same result, i.e. flavonoids and tannins. The phytochemical data are 

important to determine the antibacterial potency of the S. polyanthum leaf extract. The 

flavonoids have been studied as potent antibacterial agents by inhibiting the nucleic acid 

synthesis and the disrupting the function of the cytoplasmic membrane.
[19,20]

 Meanwhile, 

tannins work by complexing the bacterial enzymes.
[21,22]

  

 

Comparative test was conducted to determine the antibacterial comparative value of S. 

polyanthum leaves extract to neomycin sulfate by comparing the concentration level in 

generating the same inhibition diameter against the tested bacteria. The inhibitory diameters 

are presented in Table 1. Each of diameters was plotted against the log of concentration to 

produce a curve and the equation using linear regression methods. The relationship of log 

concentration and inhibition diameter on the neomycin sulfate and S. polyanthum leaf extract 

can be seen in figure 1 and 2. The line equation of neomycin sulfate against S. aureus was y = 

4.2966x + 12.9599; as for the S. polyanthum leaves extract was y = 5.6589x – 15.2982. It 

was found that the neomycin sulfate in a concentration of 100µg/mL would produce diameter 

inhibition in 21.55 mm. For the extract, to produce the same diameter needed a concentration 

of 3,247,492.679µg/mL. Therefore, to produce the same inhibition zone, neomycin sulfate 

needed 1 unit and the S. polyanthum leaves extract needed 32,474.92679 units.  

 

Table 1: Comparison of inhibition zone diameter of  S.  polyanthum leaf extract to   

neomycin sulfate. 

Materials Concentration (µg/ml) Inhibitory Diameter (mm) 

Extract 

200.000 14.70±0.0001 

400.000 16.60±0.0000 

600.000 17.40±0.0000 

Neomycin sulfate 

20 18.55±0.0000 

40 19.70±0.0000 

60 20.60±0.0001 

Note: Perforator diameter = 6 mm 
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Figure 1: Relationship of log concentration and inhibition diameter on the neomycin 

sulfate. 

 

 

Figure 2: Relationship of log concentration and inhibition diameter on the S. 

polyanthum leaf extract 

 

CONCLUSION 

In conclusion, the leaf extract of S. polyanthum is a promising natural agent to be an anti- 

staphylococcal candidate, even though the anti-staphylococcal of the extract was lower than 

the neomycin sulfate.  

 

 

 



www.wjpr.net                                Vol 9, Issue 8, 2020. 

Kusuma et al.                                                        World Journal of Pharmaceutical Research 

6 

REFERENCES 

1. Pan S Y, Zhou SF, Gao SH, Yu ZL, Zhang SF, Tang MK, et al. (New Perspectives on 

How to Discover Drugs from Herbal Medicines: CAM's Outstanding Contribution to 

Modern Therapeutics). Evid Based Complementary Alt Med, 2013; 2013: 1-25. 

2. Rodrigues E, Barnes J. Pharmacovigilance of Herbal Medicines: The Potential 

Contributions of Ethnobotanical and Ethnopharmacological Studies. Drug Saf, 2013; 

36(1): 1-12.  

3. Jawetz M, Adelberg. Mikrobiologi Kedokteran, Translated by: Huriawati H, Chaerunnisa 

R, Alifa D, Aryana D. Jakarta: EGC, 2007; 23. 

4. Steven YCT, Joshua SD, Emily E, Thomas LH, Vance GFJ. (Staphylococcus aureus 

infections: epidemiology, pathophysiology, clinical manifestations, and management). 

Clin Microbiol Rev, 2015; 28(3): 603-661. 

5. Brady A, Loughlin R, Gilpin D, Kearney P, Tunney M. (In vitro activity of tea-tree oil 

against clinical skin isolates of methicillin resistant and -sensitive Staphylococcus aureus 

and coagulase negative staphylococci growing planktonically and as biofilms). J Med 

Microbiol, 2006; 55: 1375–1380.  

6. Psaltis AJ, Ha KR, Beule AG, Tan LW, Wormald PJ. (Confocal scanning laser 

microscopy evidence of biofilms in patients with chronic rhinosinusitis). Laryngoscope, 

2007; 117: 1302–1306. 

7. Tu QPH, Genevaux P, Pajunen M, Savilahti H, Georgopoulos C, Schrenzel J, et al. 

(Isolation and characterization of biofilm formation-defective mutants of Staphylococcus 

aureus). Infect Immun, 2007; 75(3): 1079–1088. 

8. Kania RE, Lamers GEM, Vonk MJ, Dorpmans E, Struik J, Tran Huy P, et al. 

(Characterization of mucosal biofilms on human adenoid tissues). Laryngoscope, 2008; 

118: 128–134. 

9. Gorwitz RJ, Kruszon-Moran D, McAllister SK, McQuillan G, McDougal LK, Fosheim 

GE, et al. (Changes in the prevalence of nasal colonization with Staphylococcus aureus in 

the United States, 2001-2004). J Infect Dis, 2008; 197: 1226–1234. 

10. Wertheim HF, Melles DC, Vos MC, van Leeuwen W, van Belkum A, Verbrugh HA, 

Nouwen JL. (The Role of Nasal Carriage in Staphylococcus aureus Infections). Lancet 

Infect Dis, 2005; 5: 751–762. 

11. Kusuma SAF. (Staphylococcus aureus). Scientific Article. Bandung: Pustaka Ilmiah 

Universitas Padjadjaran, 2009. 



www.wjpr.net                                Vol 9, Issue 8, 2020. 

Kusuma et al.                                                        World Journal of Pharmaceutical Research 

7 

12. Chambers HF, DeLeo FR. (Waves of Resistance: Staphylococcus aureus In The 

Antibiotic Era). Nat Rev Microbiol, 2009; 7: 629–641. 

13. Chen CJ, Huang YC. (New epidemiology of Staphylococcus aureus infection in Asia. 

Clin Microbiol Infect), 2014; 20(7): 605-623. 

14. Kusuma SAF, Ramdhani D, Mustarichie R. (Comparative Study On Activities Of Anti 

Bacillary dysentry Shigella dysenteriae Of Syzygium Polyanthum And Dracaena 

angustifolia Leaves Ethanol Extracts), 2017; 10(2): 348-352. 

15. Dalimartha S. Atlas of Indonesian Medicinal Plants, Jakarta: Niaga Swadaya, 2007; 2. 

16. Nordin ML, Othman AA, Kadir AA, Shaari R, Osman AY, Mohamed M. (Antibacterial 

and Cytotoxic Activities Of The Syzygium polyanthum Leaf Extract From Malaysia). Vet 

World, 2019; 12(8): 236-242. 

17. Harborne JB. Phytochemical methods, New York: Chapman and Hall Int, 1998; 3. 

18. Kusuma SAF, Herawati IE, Novianti. (Comparative study on antibacterial activity of 

Jatropha curcas Linn. leaves extract and neomycin sulfate against Staphylococcus aureus 

ATCC 25923). Int J Sci Eng Appl Sci, 2017; 3(4): 114-119. 

19. Peterson DL. (Vancomycin-Resistant Staphylococcus aureus). Infect Med, 1999; 16: 

235–8. 

20. Djumidi, Sutjipto, Gotama, Sugiarso S, Nurhadi M, Widyastuti Y, et al. Inventaris 

Tanaman Obat Indonesia Jakarta: DepKes RI, 1999. 

21. Novick RP. (Penicillinase plasmids of Staphylococcus aureus). Fed Proc, 1967; 26(1):   

29-38. 

22. Richmond MH. The plasmids of Staphylococcus aureus and their relation to other 

extrachromosomal elements in bacteria vol. In A. H. Rose and J. F. Wilkinson (ed.), 

Advances in Microbial Physiology, New York: Academic Press Inc, 1968; 2. 

https://www.sciencedirect.com/science/journal/1198743X
https://www.sciencedirect.com/science/journal/1198743X/20/7

