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ABSTRACT

Background: Cassia alata leaves, also known as petai cina or gelinggang in Indonesia, are commonly used to 
treat skin ailments. 

Objective: The purpose of this study is to test whether stem of C. alata has antibacterial activity against 
Staphylococcus aureus.

Methods: C. alata stems were extracted using an ultrasound-assisted extraction method. For antibacterial activity, 
disc diffusion was used with extract concentrations of 25%, 50%, 75%, 100%. 

Results: The inhibition zones of the ethanol extract of C. alata stems at 25%, 50%, and 75% concentrations were 
17.6 mm, 21 mm, and 22.6 mm, respectively, with the highest inhibition zone at 100% concentration at 25 mm.

Conclusion: The ethanolic extract of C. alata stems has a strong inhibitory effect on Staphylococcus aureus.
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Introduction
Skin disease remains a public health issue in both 

developed and developing countries. Bacteria, viruses, 
fungi, and protozoa are among the microorganisms 
that can cause infection. Staphylococcus aureus is a 
pathogenic bacteria that causes infections and skin 
problems [1].

Staphylococcus aureus frequently infects the skin, 
causing itching and even inflammation of the affected 
area [2]. The Dayak community has utilized C. alata as 
a medication to treat skin disorders. The plant part 
employed is the leaves, which are pounded before 
being adhered or rubbed on itchy skin [3]. Antibacterial 
activity of C. alata leaf extract against Staphylococcus 
aureus has been demonstrated in some studies [3].

C. alata is a plant that grows in humid environments. 
C. alata belongs to the Magnoliophyta division and is 
easily found in tropical and subtropical areas [4]. C. alata 

has been used as a traditional medicine to treat bacterial 
infections like syphilis and bronchitis, as well as fungal 
infections like tinea versicolor, ringworm, eczema, as well 
as parasitic infections such as malaria. C. alata contains 
alkaloids, saponins, tannins, steroids, anthraquinones, 
flavonoids, and carbohydrates. Flavonoids in C. alata 
have anti-inflammatory, anti-allergic, antimicrobial, 
and antioxidant properties. Flavonoids in C. alata have 
anti-inflammatory, anti-allergic, antimicrobial, and 
antioxidant properties and are effective against a variety 
of fungus and bacteria. C. alata extract’s antibacterial 
activity has been demonstrated in several studies [5,6].

C. alata leaves ethanol extract can inhibit the 
activity of the Tinea pedis [7]. C. alata leaves ethanol 
extract can inhibit the activity of the Trichophyton Sp 
[8]. The ethanol extract of C. alata leaves can inhibit the 
activity of Ralstonia solanacearum and Streotococcous 
sobrinos [4]. C. alata leaves ethanol extract can inhibit 
the activity of E. coli and Staphylococcus aureus [3]. C. 
alata flower methanol extract can inhibit the activity 
of Staphylococcus epidermidis [5].

C. alata stems are still understudied, despite their 
potential as an antibacterial to treat itching caused by 
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the Staphylococcus aureus on the skin. Therefore, we are 
interested in exploring the antibacterial activity of C. 
alata stem against the Staphylococcus aureus.

Methods
Production and evaluation the quality of dried form 
(simplicia) C. alata stem

C. alata stems were collected in Banjarmasin, South 
Kalimantan, Indonesia, in the Pramuka street area. 
The stems were then sorted, rinsed, cut, and dried. 
Furthermore, a rod milling machine was used to create 
the powder form. Following that, the powder’s quality 
was assessed using the procedures listed below.

Water content. The toluene distillation method was 
used to determine the water content. The toluene layer 
was extracted after 200 mL of toluene was saturated 
with 4 mL of distilled water for 1x24 hours. After that, 
5 g of sample powder was heated for 15 minutes in 
a flask filled with toluene. The distillation speed was 
increased until the toluene totally separated [9].

Drying weight reduction. 1 g of simplicia was 
carefully weighed and placed in a covered porcelain 
crucible that had been thawed and heated at 105°C 
for 30 minutes. In a porcelain crucible, the simplicia 
was flattened by shaking the crucible until evenly 
dispersed. The simplicia was heated in an oven at 
100-105°C, weighed, then reheated until it reached a 
constant weight [10].

Water solubility. 5 g of simplicia powder was 
macerated with 100 ml of chloroform P (2.5 ml of 
chloroform in 1000 ml of distilled water) for 24 hours 
using a flask while shaking occasionally for the first 6 
hours, then allowed to stand. A mixture was quickly 
filtered, and 20 ml of the filtrate was evaporated in a 
flat bottomed shallow dish over a water bath to dryness, 
and the remainder was heated at 105°C until the weight 
remained constant. The content was calculated in the 
percent of the material that has been dried in the air; 
the water-soluble content requirement was not less 
than 24% [9].

Ethanol solubility. 5 g simplicia powder was 
macerated in 100 ml ethanol for 24 hours as directed 
in the monograph, using a flask and occasionally 
shaking for the first 6 hours, then left to stand. The 
mixture was immediately filtered, 20 ml of the filtrate 
was evaporated in a shallow dish. The requirement 
for ethanol-soluble extract content was not less  
than 6% [9].

Ultrasound-assisted extraction of Cassia alata
C. alata extract was prepared using the ultrasound-

assisted extraction (UAE) method. C. alata stem powder 
was placed in an Erlenmeyer and poured with a 1:4 
ratio of 96% ethanol solvent Covered erlenmeyer was 
placed in an ultrasonic cleaning bath and extracted 
for 30 minutes at a temperature of 40oC with a wave 
frequency of 40 kHz [11]. The 40 kHz wave was chosen 
because it was more effective than frequencies lower 
than 25 kHz or higher than 60 kHz. After that, it 
was left to sit for 30 minutes before being filtered to 
separate the filtrate from the dregs [12]. The extract 
was then evaporated to obtain a thick extract, and the 
yield was calculated.

Phytochemical screening 
Alkaloids. In a test tube, 500 mg ethanol extract of C. 

alata stem was placed. 1 mL 2N HCl and 9 mL distilled 
water were mixed together and heated for 2 minutes in 
a water bath, then cooled and filtered. The filtrate was 
divided into two test tubes, each containing 0.5 ml, and 
Meyer and Dragendorff reagents were added. A Meyer’s 
positive result was represented by the formation of a 
white precipitate, while the addition of Dragendorff’s 
reagent produced a red-orange precipitate [13].

Flavonoids. A total of 100 mg of sample from 96% 
ethanol extract of C. alata stem was placed in a test 
tube. After adding 10 mL of ethanol and dissolving it, 
a few drops of H2SO4 were added to the test tube. The 
formation of a yellow to dark brown color indicates 
positive flavonoid findings [14].

Saponins. 100 mg of the C. alata stem ethanol 
extract was placed in a beaker glass, mixed with 10 ml 
of hot water, and then boiled for 5 minutes. It was also 
filtered, with the filtrate used as a test solution. The 
filtrate was placed in a sealed test tube, agitated for 10 
seconds, and then set aside for 10 minutes. Following 
that, 1 ml of 2 M HCl was added. The presence of 
saponins is seen by the formation of a stable foam [13].

Tannins. 100 mg ethanol C. alata stem extract was 
mixed with 10 ml hot water, boiled for 5 minutes, and 
then filtered. Some of the filtrate obtained was added 
with a 1% FeCl3 solution. A positive result is indicated 
by the formation of a blackish green color [13].

Antibacterial activity test
The concentrations of the extracts that were 

evaluated were 25%, 50%, 75%, and 100%. 3 g of NA 
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was mixed with 1 L of distilled water, homogenized, and 
then heated to boiling to make NA media. The media 
was sterilized in an autoclave for up to 15 minutes at 
116°C - 121°C. Media were then placed in petri dish 
and wait for it to turn into agar.

Inoculated Staphylococcus aureus was taken with 
sterile wire and suspended in a tube containing 2 ml 
of 0.9% NaCl solution until the turbidity was equal 
to Mc. Farland’s standard turbidity. A total of six 
petri dishes containing agar media were prepared. 
The bacteria were then cultivated in the agar media 
using a sterile loop on the slanted agar medium before 
being dipped into the Mc Farland solution. A sterilized 
cotton swab dipped in Mc. Farland was used to scratch 
in a zig-zag pattern. The discs with the tested extract 
concentrations of 25%, 50%, 75%, and 100% were then 
inserted. The test treatment was carried out three 
times. Chloramphenicol was used as a positive control, 
while 1% DMSO was used as a negative control. The 
plates were incubated for 24 hours at 37°C in an 
incubator [15].

Results 
Simplicia quality evaluation results

A total of 5 kg of wet C. alata stems produced 
1900 g of simplicia dry powder. The percentage value 
obtained during the production of simplicia was 38%. 

Simplicia quality evaluation of C. alata stems included 
four tests: water content, drying weight reduction, 
water solubility, and ethanol solubility, with values of 
4.5%, 7.5%, 34%, and 13%, respectively (Table 1). These 
four parameters indicate that the quality of simplicia 
has met the requirements of simplicia according to 
monograph [10].

Extraction and phytochemical screening test 
The thick extract obtained was 20.2 g, with a yield 

of 2.89%. The extract showed reddish black color. 
Identification of phytochemical compounds showed 
that 96% ethanol extract of C. alata stems contained 
alkaloids, flavonoids, saponins, and tannins (Table 2).

Antibacterial activity test
The antibacterial activity was represented by 

the inhibition zone. At a concentration of 25%, the 
inhibition zone was 17.6 mm, indicating a relatively 
strong inhibitory property. At concentrations of 50% 
and 75%, the average inhibition zone was 21 mm 
and 22.6 mm, showing a very strong inhibition. At a 
concentration of 100%, it has a large inhibition zone 
(25 mm) and is classified as a very strong inhibition 
property (Figure 1). 

According to the results, the 1% DMSO negative 
control produced no inhibition, indicating that DMSO 

Figure 1. Antibacterial activity of ethanol C. alata stem extract. A). Antibacterial activity test results using the diffusion method: 
A (DMSO 1%, negative control), B (chloramphenicol positive control), C (extract concentration 25%), D (extract concentration 
50%), E (extract concentration 75%), E (extract concentration 100%). B) The measurement of the inhibition zone ethanol extract 
of C. alata stem against Staphylococcus aureus
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had no effect on the test results for the extract 
concentration, whereas the chloramphenicol treatment 
produced an inhibition zone of 30.6 mm, indicating a 
very strong inhibition property.

Discussion
Antibacterial extract at a concentrations of 50% and 

75% showed a very strong inhibitory. The increase in 
the inhibitory zone corresponded to an increase in the 
extract concentration. It could be because the extract of 
C. alata stems contains a higher active substance. The 
increasing concentration of the extract aligned with an 
increase in the compound’s concentration.

The total compounds extracted using ultrasound-
assisted extraction are higher than those extracted by 
maceration. From maceration and ultrasound-assisted 
extraction, total flavonoid levels were 0.42% and 0.75%, 
respectively [12]. Because the compound obtained by 
ultrasound-assisted extraction is higher than that 
obtained from conventional extraction, the increased 
chemical content is effective for reducing bacterial 
activity by destroying cell walls [4]. 

The leaves of the C. alata plant were used in the 
majority of studies. The ethanol extract of C. alata 
leaves inhibited S. aureus less effectively than the 96% 
ethanol extract of C. alata stems. The diameter zone 
inhibition was 5 mm, 7.2 mm, 7.6 mm, 12.2 mm, and 
12.5 mm, respectively, at 10%, 30%, 50%, 70%, and 
90% ethanol extract of C. alata stem treatment [16]. 

In this study, all concentrations of C. alata 
stem extract showed an inhibitory effect against 

Staphylococcus aureus. Secondary metabolites such as 
flavonoids, tannins, saponins, and alkaloids may be 
responsible for the inhibitory activity [17]. Flavonoids 
attack bacteria's cell walls, which are made up of lipids 
and amino acids [18]. Flavonoids can also interfere with 
nucleic acid production, cell membrane function, and 
energy metabolism [19]. 

Alkaloids interfere with bacterial growth by 
inhibiting cell metabolism [20]. Alkaloids have 
antibacterial properties, which are mediated by 
interfering with peptidoglycan components in bacterial 
cells, causing the cell wall layer to not fully form, 
resulting in cell death [21]. Because tannins have a target 
on the polypeptide wall of the bacterial cell, they exert 
antibacterial activity by causing Staphylococcus aureus 
cells to lyse. Tannins can also inhibit the transport of 
proteins through the inner layer of cells by inactivating 
bacterial enzymes [22]. Saponins work against bacteria 
by causing Staphylococcus aureus proteins and enzymes 
to leak out. Saponins are active chemicals that can 
cause hemolysis in cells by increasing membrane 
permeability. Bacteria are broken down or lysed when 
saponins contact with them [23].

Conclusion
Antibacterial activity tests of C. alata ethanol 

extracted by ultrasound-assisted extraction revealed 
that extract concentrations of 25%, 50%, 75%, and 
100% demonstrated antibacterial activity against 
Staphylococcus aureus, yielding zones of inhibition of 
17.6 mm, 21 mm, 22.6 mm, and 25 mm, respectively.

Table 1. Simplicia quality evaluation

Test Standard Results

Water content
Drying weight reduction
Water solubility
Ethanol solubility

<10%
<10%
>24%
>6%

4,5%
7,5%
34%
13%

Table 2. Phytochemical screening test 

Test Reagent Result Note

Flavonoids H2SO4 (+) Dark brown

Alkaloids Mayer (+) White precipitate
Dragendorf (+) Orange precipitate

Saponins HCl 2N (+) Stable foam formation up to 2 cm
Tannins FeCl3 (+) Dark green
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