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Abstract. Staphylococcus aureus and Escherichia coli are mainly two commen-
sal and pathogenic human bacteria that cause skin infections in tropical regions.
Flavonoids found in Soursop leaf’s have been shown to have antibacterial effects.
The aim of this research was to assess the antibacterial effectiveness of a topical
gel formulation comprising an ethanol extract derived from soursop leaves
against the proliferation of Escherichia coli and Staphylococcus bacteria. The
soursop leaves underwent extraction through the maceration process and were
subsequently formulated into a topical gel at concentrations of 1%, 5%, and 10%.
Microbial testing was conducted using the well diffusion method, and the inhib-
itory zone was measured. A comparison was made with a negative control (no
extract) and a positive control (povidone iodine) to evaluate the antibacterial ef-
ficacy. The ANOVA test was utilized to determine the statistical significance of
the antibacterial activity, with a significance level set at p < 0.05. Analysis results
indicate significant disparities in the antibacterial properties of the topical sour-
sop leaf extract gel compared to the negative control. However, the antibacterial
activity was less potent when compared to the positive control. To test its anti-
bacterial effectiveness, more investigation must be done by transforming it into
a Nano-shaped preparation.
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1 Introduction

In many developing countries, including Indonesia, the diagnosis and treatment of in-
fectious diseases are characterized by the lack of strengthening of diagnostic microbi-
ology facilities and the lack of data on the pathogen epidemiology. Staphylococcus au-
reus is one of the main pathogens, which mostly become the cause of infections started
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from superficial, deep skin, soft tissue infections (including postoperative infections)
to toxic shock syndrome, severe organ or endovascular disease [1]. Its pathogenicity is
the results of the armamentarium of virulence factors, enabling staphylococci to easily
adapt to various environmental conditions [2].

Skin and soft tissue infections rank among the prevalent infections affecting individ-
uals across all age brackets. While many of these infections resolve on their own or
respond well to antibiotic treatment, moderate to severe cases may necessitate hospi-
talization and the administration of intravenous therapy [3]. The most common causa-
tive agents are Staphylococcus aureus and aerobic streptococci [4]. However, several
reports correlating enterobacterium Escherichia coli to skin infections have been pub-
lished including cellulitis localized to the lower or upper limbs [5], infections after sur-
gery [6], or post-burn infections [7]. A study on monitoring skin and soft tissue infec-
tions over a 7-year period covering three continents (Europe, Latin America, and North
America) showed that E. coli became an important causative agent [3].

Antibacterial is a compound capable of inhibiting or killing microorganisms in small
concentrations. Soursop (Annona muricata L.) which belongs to the Anonaceae family
possesses many pharmacological activities [8]. Several articles have reported the anti-
bacterial activity of soursop [9-11]. The antibacterial properties of soursop are believed
due to the content of flavonoid compounds, particularly acetogenin derivative com-
pounds [12]. Several studies in Indonesia have also reported the activity of ethanol ex-
tract of soursop leaf as an antibacterial, especially E.coli and S.aureus bacteria [13].
The antibacterial activity of soursop leaf extract against the incision wounds of rabbit
has also been reported by Wahyuni, et al. [14].

Although there have been many studies on the antibacterial activity of soursop, those
related to the antibacterial activity of soursop leaf extract in topical formulation, so far,
is still rare. This study, in turn, aims to test the antibacterial effectiveness of soursop
leaf ethanol extract gel formulation against Escherichia coli and Staphylococcus aureus
bacteria.

2 Method

2.1 Tools and Materials

Maceration was used to extract the active compounds. All extraction solvent were tech-
nical degrees. The equipment were used including: glassware, 40 mesh sieve, Bunsen
and rotary evaporator (Heidolph). The soursop leaf (Annona muricata L.) used in this
study was taken from Pekalongan with a determination test carried out in the Biology
Laboratory of Ahmad Dahlan University. Meanwhile, bacterial culture of Escherichia
coli and Staphylococcus aureus were obtained from the Pharmacology Laboratory, Uni-
versity of Indonesia.

2.2 Soursop Leaf Extract

The identified soursop leaves were washed, cut, dried, mashed and sieved with a 40-
mesh. Soursop leaf extract (Annona muricata L.) was prepared through maceration
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method using 96% ethanol solvent [15]. Atroom temperature, 1000 grams of powdered
soursop leaves were digested in 6 liters of 96% ethanol with vigorous stirring. Then it
was closed and left to stir periodically. Remaceration was performed in this extraction
process by changing 3 liters of solvent. The maceration results were then collected and
filtered using filter paper. To get a thick ethanolic extract of soursop leaves (Annona
muricata. L), the filtrate was evaporated using a rotary evaporator at 40°C [16].

2.3  Phytochemical Screening

Phytochemical screening was carried out utilizing the method that developed by Fajri-
yah et al. [16]. The screening included probing for alkaloids, tannins, saponins, steroids,
and flavonoids in the ethanol extract of soursop leaves.

2.4  Topical gel formulation

The topical gel formulation was made into 4 formulas with some differences in the
concentration of soursop leaf extract used. The formula is presented in Table 1.

Table 1. Topical gel formulation of soursop leaf extract

Gel Concentration (%)

Negati
Contents cgative Formula  Formula Formula Function
Control
1 11 111

Soursop leaf ex- i ) 5 10 Active Sub-
tract stance
Carbopol 2 2 2 2 Base
TEA 1 1 1 1 Base
Methyl Paraben 0.1 0.1 0.1 0.1 Preservative
Propyl Paraben 0.1 0.1 0.1 0.1 Preservative
Glycerin 10 10 10 10 Humectants
Aquadest ad 100 100 100 100 Solvent

The gel preparation was made of 100 grams, the carbopol base was developed with
hot aquadest in a closed beaker glass and left until being swelled, and TEA was added
(Mixture 1). Propyl and methyl parabens should be dissolved in 10 cc of hot distilled
water (Mixture 2). Mixture 1 and mixture 2 were then homogenized (mixture 3). Sub-
sequently, soursop leaf extract was homogenized with glycerin and added to mixture 3
before being homogenized until a gel was formed.

2.5  Test of the effectiveness of the antibacterial preparation

The assessment of antibacterial efficacy was conducted using the well-diffusion method
with two repetitions. Bacterial samples were prepared as suspensions in 0.85% NaCl
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solution after growing on Mueller-Hinton Agar (MHA) media for 24 hours. This in-
volved harvesting bacterial growth from slanted MHA media using inoculation needles
and suspending them in sterile 0.85% NaCl solution.

Subsequently, solid MHA media was poured into petri dishes as the base medium,
onto which a sterile backing with a 6 mm diameter was placed. A suspension of the
tested bacteria was then mixed with semi-solid MHA media and poured into petri dishes
containing a buffer, creating wells after solidification. Soursop leaf gel, 500 mg in quan-
tity, was placed into each well. The test medium was then incubated at 37°C for 24
hours, and the inhibition zones were measured using a caliper for observation.

2.6  Evaluation of gel topical preparation

pH of the preparation was determined with a digital pH meter (digital pH meter, 335,
systronics). The spreadability of the Nano-hydrogel formulation was checked by meas-
uring the diameter of the spread of the Nano-hydrogel between the two glass plates
after 1 minute. The Nano-hydrogel viscosity was determined using spindle number 4 at
60 rpm (Brookfield DV-II+ Pro viscometer). Fourier Transform Infra-Red/FTIR (Shi-
madzu IRSpirit) was used in FT-IR analysis

2.7  Data Analysis

Antibacterial activity was analyzed by measuring the inhibition zone formed on solid
media with a caliper. Antibacterial activities were measured or calculated using the
following formula:

Z = ((d1-ds)+(d2-ds))/2 (1)
where:
Z = Clear Zone
D1= Vertical Diameter
D2= Horizontal Diameter
Ds= Well Diameter

3 Result and Discussion

3.1 Phytochemical Screening

Phytochemical Screening was conducted to determine the content of secondary metab-
olites contained in soursop leaf extract. The screening results as presented in Table 2
showed that the extract contained alkaloids, tannins, saponins, steroids and flavonoids.

Table 2. Results of Phytochemical Screening of Soursop Leaf Ethanol Extract

No. Test Reagen Results
1. Alkaloids Dragendorf +
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2. Tannins FeCl3 1% +
3. Saponins Aquadest +
4. Steroids HCI1 + H2504 +
S. Flavonoids Powder of Mg + HCI +

The results of the phytochemical screening showed that soursop leaf extract con-
tained flavonoid compounds. The results were found in line with previous research by
Mugiyanto, et al. [17].

3.2 Test of the pharmaceutical properties of topical gel preparation

Table 3 shows the physical appearance of the soursop extract gel topical preparation.
The preparation was clear greenish, homogeneous, smooth and stable without any crys-
tals and phase separation observed. The pH value was within the range suitable for skin
care without causing irritation. The spreadability of the formulation showed the phe-
nomenon of slip and drag.

Table 3. Pharmaceutical properties of topical gel preparation of soursop leaf extract

Test Physical Character
Appearance Greenish
Color Transparent
pH 7
Adhesive strength 4 seconds
Spreadability with the load of 50 g 3.1
Spreadability with the load of 100 g 3.5
Viscosity with no spindle 4 at 30 rpm 167.8

3.3  Anti-bacterial test of gel topical

The determination of the antibacterial activity of soursop leaf gel was conducted in
vitro, based upon its ability to inhibit the growth of test bacteria, i.e. Escherichia coli
representing Gram negative bacteria and Staphylococcus aureus representing Gram
positive bacteria. Fig. 1 shows the results of testing the antibacterial activity of soursop
leaf gel against E. coli and S. aureus.
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Fig. 1. a. Clear Zone of SA. b. Clear Zone of E-Coli c. Clear Zone of Negative Control and
Positive Control

To determine the inhibition of bacterial growth, Fig. 2 and Fig. 3 show the antibac-
terial activity of gel topical preparation of soursop leaf extract against Staphylococcus
aureus and Escherichia coli respectively.
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Fig. 2. The inhibitory power of soursop leaf extract against the growth of bacterium Staphylo-
coccus aureus. Test was conducted through three repetitions. KN: Negative Control; KP: Positive
Control (povidone iodine), FI: 1% soursop leaf extract; FII: 5% soursop leaf extract and FII: 10%
soursop leaf extract. Y axis was in mm. *p<0.05 was compared to KN.
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Fig. 3. The inhibitory power of soursop leaf extract against the growth of bacterium Escherichia
coli. Test was conducted through three repetitions. KN: Negative Control; KP: Positive Control
(povidone iodine), FI: 1% soursop leaf extract; FII: 5% soursop leaf extract; and FII: 10% sour-
sop leaf extract. Y axis was in mm. *p<0.05 was compared to KN.

Based on the research results shown in Fig. 2 and Fig. 3, it can be figured out that
soursop leaf gel has antibacterial activity as indicated by the formation of a clear zone
(Figure 1). Research on soursop leaf extract gel preparations against Staphylococcus
aureus showed the highest results in inhibiting bacteria with Formula III (10%). The
average inhibition zones produced from formula III were 16.15 mm and 13.55 mm in-
cluded in the medium category. The results from formula III were found much better
than the average inhibition zone resulted from formula I by 8.2 mm. and 5.7 mm in-
cluded in the weak category. Meanwhile, the average inhibition zones of formula II
were 8.3 mm and 11.25 mm also included in the weak category. These results indicated
that the higher the concentration used, the greater the inhibition zone obtained.
Roslizawaty, et al. stated that the amount of a compound concentration has caused an
increase in the content of an active compound that acts as an antibacterial; hence, the
ability to kill bacteria increases as well [18].

The components of the soursop leaf extract, from phytochemical screening, gel af-
fect its antibacterial properties. The screening results showed that the ethanol extract of
soursop leaf (Annona muricata L.) contains several compounds: alkaloids, tannins, sap-
onins, steroids, and flavonoids. These compounds have different mechanisms of inhib-
iting the bacteria. Acetogenins from the annonaceous family (soursop) are polyketide
group compounds. Most acetogenins contain a long hydrocarbon chain (C32 or C34),
one to three ring groups and 2.5 were substituted by tetrahydrofuran (THF) that is ad-
jacent or non-adjacent to the center of the molecule, and a,b-unsaturated-g-lactones; the
ring part at the end of the molecule as observed in Fig 4. This result is in line with the
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study by Ricardo, et al. [19] comparing the FT-IR profile of acetogenin to bullatacin,
which had antibacterial activity.

—_———————

Transmittance (%)

[

__ _ _ =

v T N 1 N 1 v I 1 N I N 1
4000 3500 3000 2500 2000 1500 1000 500
wavelength (cm-1)

Fig. 4. FT-IR spectra of experimental results of soursop extract. FT-IR vibration spectrum ob-
tained from the structure of acetogenin.

4 Conclusion

The topical gel preparation of soursop leaf extract contains alkaloids, tannins, saponins,
steroids, and flavonoids, according to the findings of the study. The higher inhibition
to both bacteria, Staphylococcus aureus and Escherichia coli, were 16.15 mm and 13.55
mm respectively that achieved by FIII. The presence of acetogenin raised suspicions
of antibacterial action. These findings suggest the promising antibacterial potential of
the soursop leaf extract topical gel, opening avenues for further research and develop-
ment in the field of natural antimicrobial agents for pharmaceutical applications
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