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ABSTRACT
Objective: This study was purposed to compare the anti-
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staphylococcal strength between Phaleria macrocarpa (Scheff). Boerl
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fruit ethanolic extract and red guava leaf ethanolic extract against
Staphylococcus aureus ATCC 25923, using chloramphenicol as
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antibiotic standard. Methods: The comparative test was conducted by
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evaluating the concentration of each extract and chloramphenicol to
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generate the same diameter of inhibition against S. aureus ATCC
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25923. The comparative study was carried out using the agar diffusion
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method by utilizing perforation method. The diameter data, then
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plotted to form an inhibition curve against log concentration of the
extract or chloramphenicol. The anti-staphylococcal activity of each

extract, then calculated and compared with the chloramphenicol strength to obtain the
comparative value. Results: The antibacterial activity of chloramphenicol was the strongest
then both extracts. However, the P. macrocarpa fruit extracts showed stronger antistaphylococcal against S. aureus ATCC 25923 that of red guava leaf extract. To produce the
same inhibitory diameter, chloramphenicol only needed 1 unit, whereas P. macrocarpa fruit
extracts and red guava leaf extract needed 51.408 and 1,002.37 units, respectively.
Conclusion: The fruit extract of P. macrocarpa fruit extract is more promising to be a
medicinal candidate for staphylococcal infections than red guava leaf extract.
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INTRODUCTION
Staphylococcus aureus is a normal flora of human skin and mucous membrane that may
cause several infections.[1,2] S. aureus are naturally colonized on adults for 30 to 50%.[3,4] S.
aureus is the important pathogen that responsible for several infections, such as skin
infections, damaged, chronic and recurrent airway infections, osteomyelitis, and mastitis.[5-8]
The pathogenesis of S. aureus are because of its capability to spread in the tissue and
producing the extracellular substances as its virulence factors, such as toxins and enzymes.[9]
Beside that, S. aureus is a well know pathogen as nosocomial infections at hospital.[10]
The staphylococcus diseases have been effectively treated by several antibiotic agents.[11] But
in the recent years, S. aureus has a trend in antibiotic resistant states, and this trend is
predicted to continue.[12,13] Therefore, new alternate antibiotics are needed to overcome the
future infections caused by S. aureus. The use of medicinal plants based compounds can be
used as an option.
Indonesia is a country that has abundant recipes of traditional medicine, in accordance with
Indonesia's wealth of biodiversity. For the same diseases, Indonesians sometimes uses
different plants to cure their disease based on their believed. Among those medicinal recipes,
many Indonesians also believe in red guava (Psidium guajava) leaves and crown god
(Phaleria macrocarpa) fruit to treat diseases, including infectious diseases.
P. macrocarpa fruit and red guava leaf are available in abundance in Indonesia at a low price
so that it can be reached by the community. The P. macrocarpa fruit is known to treat
dysentery, antitumor and skin pain medication.[14] Meanwhile, P. guajava leaf usually used to
treat various diseases such as gastroenteritis, dysentery, diarrhea, malaria, ulcers, vomiting,
toothache, coughs, sore throat, wounds, and inflamed gums.[15-18] All of these
pharmacological activities cannot be separated from the phytochemical content they have.
However, the concentration of each chemical content in the extract, which acts as an
antibacterial, will also affect the effectiveness of the extract in inhibiting S. aureus.
Therefore, in this study, the antibacterial strength of crown god fruit extract and red guava
leaf extract was compared, with chloramphenicol as the comparison antibiotic.
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MATERIALS AND METHODS
Plant Materials
The plant used in the study was ripe P. macrocarpa fruit and red guava leaf. The fruit was
obtained from the Manoko plantation, Lembang, Bandung, West Java, Indonesia. Meanwhile
the red guava source from guava plantation at Cikutra, West Java, Indonesia.
Bacterial Strains
The antibacterial activity of P. macrocarpa fruit extracts was tested against the
chloramphenicol sensitive and resistant-S. aureus, obtained from a culture collection of
microbiology laboratory of Faculty of Pharmacy, Padjadjaran University, Indonesia.
Chemical Materials
The chemicals used were 95% ethanol, chloramphenicol (PT. Kimia Farma), normal saline
solution, Mayer reagent, Dragendorf reagents, Lieberman - Burchard reagent, sulfuric acid
solution (Merck), vanillin (Merck), barium chloride solution (Merck), n-butanol, technical
toluene (Brataco), ferric chloride reagent (Merck), and distilled water. The Mueller Hinton
Broth (MHB-Oxoid) and Mueller Hinton Agar (MHA-Oxoid), were used as S. aureus growth
media.
Extract Preparation
P. macrocarpa fruits and the red guava leaf were washed using clean water. Before further
process, the seeds of P. macrocarpa fruits were discarded. Meanwhile the leaves of red guava
were screened to select the broken leaf by insects. The fruits and the leaves, then were cut
into 1 mm in width and dried in the open air. The dried materials were then powdered and
weighed. The extraction process of P. macrocarpa fruits and red guava leaves were carried
out using a maceration method with 95% ethanol as the solvent. The powder of P.
macrocarpa fruits and the red guava leaves were soaked in 95% ethanol in the separate
macerator. Each of the process need solvent replacement every 24 h for 3 d. Each macerates
was collected every 24 h and mixed before evaporated. Each macerates was evaporated until
the extract achieved a constant weight extract.
Phytochemical Screening
The phytochemical components of P. macrocarpa fruit extracts were conducted to ensure the
presence of flavonoids, alkaloids, tannins, saponins and polyphenols using a standard
method.[19]
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Inoculum Preparation
S. aureus colonies from slant agar were taken using Ose and then suspended in 0.95% sterile
normal saline. The cell amount of bacterial suspension was adjusted to get the equal turbidity
as the 0.5 McFarland standard.
Comparison Analysis of Antibacterial Activity
The comparison analysis test was done using the agar diffusion method. Each of tested
extract and chloramphenicol as a comparator antibiotic was tested in the same plate. The
tested concentration of chloramphenicol was desain as follows: 50.000; 25.000 and 12.500
µg/ml. To achieve the first tested concentration, a concentration of 100.000 µg/ml was made
in 0.1 N hydrochloric acid and serially diluted using sterile distilled water to produce a
50.000 µg/ml chloramphenicol solution. The same dilution method was applied to the lower
concentration, both chloramphenicol and extract. For the extract, the used concentration were
500.000; 250.000 and 125.000 µg/ml. Then the medium was prepared by mixing a 20 µL of
bacterial suspension with 20 mL MHA (40-45 0C) and homogenized then the medium was
allowed to solidify. The solid medium was perforated to make 6 holes in each plate. Then a
50 µL of each concentration was put into the hole and incubated for 18-24 h at 37 0C. The
inhibitory diameter of tested each concentration was observed, measured and compared. Data
inhibition zones were plotted to produce curve inhibitory against log concentration.[20]
RESULTS AND DISCUSSION
Phytochemical Screening Result
The phytochemical screening result of P. macrocarpa fruits and the red guava leaves could
be compared and seen in the table 1. From the table, we can seen that the phytochemical
content of P. macrocarpa fruit extracts were more complete than that of red guava leaves
extract. P. macrocarpa fruit extracts contain of flavonoids, alkaloids, tannins, saponins and
polyphenols. In the extract of red guava leaves only contain of polyphenols, tannins, and
flavonoid. The difference in chemical content will influence the strength of the antibacterial
activity produced by each of these extracts against S. aureus.
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Table 1: Phytochemical Content of The Extract.
Phytochemical content
flavonoids
alkaloids
tannins
saponins
polyphenols
Notes: (+) presence; (-) absence.

Extract
P. macrocarpa fruit
Red guava leaves
+
+
+
+
+
+
+
+

Comparative Analysis Result
Comparative test was carried out to determine the value of comparative antibacterial activity
of P. macrocarpa fruits and the red guava leaves to chloramphenicol by comparing the
needed concentration to generate the same inhibition diameter against S. aureus. The
diameters of inhibition zone can be seen in Table 2 and 3. Each of these diameters was
plotted into the equation to obtain equation using linear regression methods. The line
equation of chloramphenicol against P. macrocarpa fruit was y = 0,0114x + 1,574; as for the
P. macrocarpa fruits extract was y = 8,6.10-3 x + 4,034 1,574. Based on the line equation, it
was found that the needed of chloramphenicol concentration to produce a diameter inhibition
of 27.6 mm was 50.000 µg / mL while in the P. macrocarpa fruits, to produce the same
diameter required a concentration of 2,570,395.8 µg/mL. Thus, to produce a 27.6 mm of
inhibition zone, it took 1 unit of chloramphenicol but the P. macrocarpa fruit extract needed
51.408 units. In compared to the red guava extract, the different result were shown when the
extract was challenged with chloramphenicol. The line equation of chloramphenicol against
P. macrocarpa fruits was y = 0,186 x - 0,535; as for the red guava leaf extract was y = 0,222
x + 1,39. Based on the line equation, it was found that the needed of chloramphenicol
concentration to produce a diameter inhibition of 28.3 mm was 50.000 µg/mL, while in the
red guava leaf extracts, to produce the same diameter required a concentration of
50,118,723.36 µg/mL. Thus, to produce a 28.3 mm of inhibition zone, it took 1 unit of
chloramphenicol but the red guava leaf extract needed 1,002.37 units. Based on the
comparative value of both extracts against chloramphenicol, it was found that the P.
macrocarpa fruits needed more smaller unit concentration than that of red guava leaf
extracts.
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Table 2: Comparison of inhibition zone diameter of P. macrocarpa fruit extracts to
Chloramphenicol.
Concentration
(µg/ml)
125.000
250.000
500.000
12.500
25.000
50.000

Materials
Extracts

Chloramphenicol

Inhibitory Diameter
(mm)
13.35±0.0025
14.70±0.0025
19.65±0.0004
22.40±0.0000
24.47±0.0025
27.60±0.0001

Note: Perforator diameter = 6 mm.
Table 3: Comparison of inhibition zone diameter of

Red Guava Leaf extracts to

Chloramphenicol.
Concentration
(µg/ml)
125.000
250.000
500.000
12.500
25.000
50.000

Materials
Extracts

Chloramphenicol

Inhibitory Diameter
(mm)
19.50±0.0000
17.85±0.0025
19.50±0.0000
25.20±0.0000
26.20±0.0020
28.30±0.0004

The phytochemical content of both extracts play important roles in antibacterial activity
against S. aureus. The crude extract of P. macrocarpa fruits had an inhibiting strength that
was closer to the ability of chloramphenicol, compared to red guava. It was supported by the
complete of phytochemical substances in P. macrocarpa fruits than in red guava leaf extracts.
The mechanism of flavonoid as antibacterial agent is inducted the permeability of bacterial
membrane then interfered the protein membrane existed in the bacterial cell wall.[21] The
antibacterial of both extracs wwere improved by the presence of tannins which capable to
inactivated microbial adhesin and the protein transport of cell envelope.[22] The existence of
saponin in the extract could supported the cidal activity of the extracts with the mechanism of
bacterial cell membrane damaging.[23]
CONCLUSION
It could be concluded that The fruit extract of P. macrocarpa fruit extract is more promising
to be medicininal candidate for staphylococcal infections than red guava leaf extract.
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