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Abstract: Jackfruit (Artocarpus heterophyllus 1..) is a traditional medicinal plant containing bioactive
compounds such as flavonoids, saponins, tannins, and alkaloids with potential antibacterial properties.
Staphylococcus anrens is a pathogenic bacterium commonly associated with skin infections. This study
aimed to compare the antibacterial activity of jackfruit leaf extracts prepared using 70% and 96%
ethanol against S. awreus at concentrations of 10%, 20%, and 30%. Extraction was conducted by
maceration for three days using a 1:5 solvent ratio. The extracts were tested to ensure the absence of
residual ethanol, followed by phytochemical screening and thin-layer chromatography (TLC) analysis.
Antibacterial activity was evaluated using the well diffusion method on Mannitol Salt Agar (MSA), with
clindamycin as the positive control and Dimethyl Sulfoxide (DMSO) as the negative control. Samples
wete incubated for 24 hours, and all tests were performed in five replicates. The yields of the 70% and
96% ethanol extracts were 20.14% and 16.95%, respectively. Phytochemical screening and TLC
confirmed the presence of alkaloids, flavonoids, saponins, tannins, and steroids/triterpenoids. The
70% ethanol extract produced inhibition zones of 0.736 cm, 0.788 cm, and 0.893 c¢m, while the 96%
ethanol extract produced 0.635 c¢cm, 0.719 cm, and 0.812 cm at 10%, 20%, and 30% concentrations,
respectively. Statistical analysis showed p > 0.05, indicating no significant difference between the two
extracts at each concentration.
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1. Introduction

In both developed and developing countries, bacterial infections remain one of the major
public health problems. Staphylococcus anreus is a natural pathogenic bacterium in the human
body and is one of the most common causes of infection [7]. This bacterium is recognized as
a primary agent of pyogenic infections, characterized by local tissue damage in the host. It is
most frequently found on mucous membranes, particularly in the nasal cavity, respiratory
tract, and gastrointestinal tract. Staphylococcus anreus is opportunistic in nature and may cause
inflammation, necrosis, abscess formation, and food poisoning due to the enterotoxins it
produces, resulting in symptoms such as nausea, vomiting, and diarrhea.

The use of natural products as alternative treatments, including traditional medicinal
plants, has gained increasing attention along with growing public awareness of natural-based
therapies. Medicinal plants are considered safer alternatives because they are readily available
and associated with a lower risk of resistance. One plant known to contain active compounds
with bactericidal or bacteriostatic properties is jackfruit leaf (Artocarpus heterophyllus 1.). This
plant is widely distributed throughout Indonesia and belongs to the Moraceae family, which
is known for its various health benefits. The active compounds in jackfruit leaves, such as
flavonoids, saponins, and tannins, have demonstrated antibacterial potential [3].
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A previous study by Elysa (2018) showed that jackfruit leaf extract was able to inhibit the
growth of Staphylococcus aurens at a concentration of 50%, producing an inhibition zone
diameter of 14.7 mm. In addition to the leaves, jackfruit seeds also contain various vitamins
and minerals beneficial to health [4].

In this study, the antibacterial activity of jackfruit leaf extract was evaluated using ethanol
solvents at concentrations of 70% and 96%. Differences in solvent polarity may influence the
solubility of bioactive compounds and the extraction yield; therefore, the type and
concentration of solvent used during the extraction process significantly affect the results
obtained. This study aimed to determine the antibacterial properties of 70% and 96% ethanol
extracts of jackfruit leaves against the growth of Staphylococcus anrens.

2. Method

In this section, you need to describe the proposed method step by step. Explanations
accompanied by equations and flow diagrams as illustrations will make it easier for readers to
understand your research. The research method explains the activity design, scope or object,
main materials and tools, place, data collection techniques, operational definitions of research
vatiables, and analysis techniques. The method used must be reproducible and if taken from
other sources be accompanied by citations. The specifications and sources of the materials
used are clear.

Research Object

The object of this study was the antibacterial activity of 70% and 96% ethanol extracts
of jackfruit (Artocarpus heterophyllus L.) leaves against the growth of Staphylococcus aurens.
Research Variables

The independent variables were the concentrations of jackfruit leaf extract prepared using
70% and 96% ethanol at levels of 10%, 20%, and 30%. The dependent variable was the
diameter of the clear inhibition zone formed, indicating the antibacterial activity of the extract
against Staphylococcus aurens. Controlled variables included the maceration method, solvent
concentrations (70% and 96% ethanol), extraction procedures, preparation of culture media,
bacterial strain incubation conditions, and the antibacterial testing method (well diffusion
method).

Materials and Instruments

The materials used in this study included jackfruit leaves; 70% and 96% ethanol; silica gel
GF 254 plates as the stationary phase for thin-layer chromatography (TLC); mobile phases
consisting of acetic acid, ethyl acetate, methanol, n-butanol, chloroform, and n-hexane; and
visualization reagents such as Dragendorff reagent, FeCls, ferric chloride, and anisaldehyde-
sulfuric acid.

Microbiological materials included a suspension of Staphylococcus aurens, Nutrient Agar
(NA), Nutrient Broth (NB), Mannitol Salt Agar (MSA), Dimethyl Sulfoxide (DMSO), and
1/2 McFarland standard solution.

The equipment used included glass jars and porcelain evaporating dishes for extraction;
test tubes, water bath, filter paper, and droppers for phytochemical screening; a
chromatography chamber, UV lamp (254 nm), capillary tubes, and sprayer for TLC analysis;
and inoculating loop, cylinder cup, volumetric flask, autoclave, incubator, micropipette,
caliper, and UV spectrophotometer for antibacterial testing
Preparation of Jackfruit Leaf Extract

Two hundred grams of powdered jackfruit leaves were macerated with 70% and 96%
ethanol at a ratio of 1:5 for three days with occasional stirring. The mixture was filtered, and
the filtrate was evaporated using a rotary evaporator and water bath to obtain a concentrated
extract. The extraction yields were 20.14% for 70% ethanol and 16.95% for 96% ethanol.
Ethanol-Free Test

The absence of residual ethanol was evaluated using odor and color tests. In the odor
test, the extract was heated with H,SO, and acetic acid; the absence of an ester odor indicated
no residual ethanol. In the color test, sulfanilic acid, HCl, NaNO,, and NaOH were added;
the absence of a raspberry-red color confirmed ethanol-free extract.

Phytochemical Screening and TLC Analysis

Phytochemical screening was performed by adding specific reagents to the extract
samples. Positive results were indicated by characteristic color changes. TLC analysis was
conducted using silica gel GF 254 plates.
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The extract was spotted and developed to the solvent front limit, observed under UV
light at 254 nm, sprayed with visualization reagents, and the Rf values were calculated for
compound identification.

Antibacterial Activity Test

All equipment was sterilized prior to use. NA was used for bacterial maintenance, NB
for preparing bacterial suspensions, and MSA as a selective medium for Staphylococcus anrens.
The antibacterial activity was tested using the well diffusion method with five replicates per
treatment.

Data Analysis

Data were obtained by measuring the diameter of inhibition zones around the wells.
Statistical analysis was performed using SPSS software. Parametric tests were applied if data
were normally distributed and homogeneous. Otherwise, non-parametric tests, including
Kruskal-Wallis and Mann—Whitney tests, were used.

3. Results and Discussion

The maceration of jackfruit leaf extract using 70% ethanol produced a higher yield of
40.3 grams (20.14%) with a brownish color. In contrast, extraction with 96% ethanol yielded
33.916 grams (16.95%) with a dark green color. The higher yield obtained from 70% ethanol
indicates that the chemical compounds present in jackfruit leaves have polarity characteristics
similar to 70% ethanol. This solvent contains more water and hydroxyl (-OH) groups
compared to 96% ethanol, making it more effective in extracting polar metabolites and
resulting in a greater extract yield [1].

The ethanol-free test results showed that both 70% and 96% ethanol extracts of jackfruit
leaves were free from residual ethanol, as indicated by the absence of ester odor and the
absence of a raspberry-red color. Therefore, it can be concluded that the extracts did not
contain residual ethanol.

Phytochemical screening revealed that both 70% and 96% ethanol extracts of jackfruit
leaves tested positive for alkaloids, flavonoids, saponins, tannins, and steroids/ triterpenoids.
Thin-layer chromatography (TLC) analysis further confirmed the presence of alkaloids,
flavonoids, saponins, tannins, and triterpenoids in both extracts. Previous research conducted
by Isromarina et al. (2022) also reported that jackfruit leaf extract contains flavonoids,
steroids, and triterpenoids.

Table 1. Antibacterial Activity Test of Jackfruit Leaf 70% Ethanolic Extract.

Diameter of Inhibition Zone of Jackfruit Leaf Extract Ethanol 70% (Cm)

Replication Concentration
10% 20% 30% Control + Control -
1 0,746 0,746 0,929 1,568 0,000
2 0,701 0,750 0,970 1,691 0,000
3 0,840 0,856 0,880 1,557 0,000
4 0,734 0,792 0,800 1,682 0,000
5 0,661 0,800 0,890 1,704 0,000
Average 0,736£0,066  0,788+0,044 0,893+0,063 1,640£0,071 0,000£0, 000

Table 2. Antibacterial Activity Test of Jackfruit Leaf 96% Ethanolic Extract.
Diameter of Inhibition Zone of Jackfruit Leaf Extract Ethanol 96% (Cm)

Replication Concentration

10% 20% 30% Control + Control -

1 0,751 0,781 0,910 1,764 0,000

2 0,693 0,816 0,943 1,879 0,000

3 0,514 0,633 0,709 1,683 0,000

4 0,493 0,601 0,696 1,394 0,000

5 0,725 0,765 0,802 1,825 0,000

Average 0,635 0,719 0,812 1,709 0,000
SD+0,122 SD#+0,095 SD+0,112 SDZ0,190 SD#0,000

Based on Table 1, the antibacterial activity test showed that the mean inhibition zones of
the 70% ethanol extract of jackfruit leaves at concentrations of 10%, 20%, and 30% were
0.736 c¢m, 0.788 cm, and 0.893 cm, respectively.
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Meanwhile, the 96% ethanol extract produced mean inhibition zones of 0.635 cm =+
0.122, 0.719 cm £ 0.095, and 0.812 cm £ 0.112, respectively. These results indicate that all
extract concentrations were able to inhibit the growth of Staphylococcus anrens, with greater
concentrations producing larger inhibition zones.

The positive control (clindamycin solution) for the 70% and 96% ethanol groups
produced mean inhibition zones of 1.640 cm and 1.709 cm, respectively. In contrast, the
negative control (DMSO) showed no inhibition zone, as DMSO does not possess
antibacterial properties [8].

Data analysis using SPSS version 23 showed that the Shapiro—Wilk normality test for the
70% and 96% ethanol extracts yielded significance values of 0.938 and 0.867 (p > 0.05),
indicating that the data were normally distributed. The homogeneity test also showed a
significance value greater than 0.05, confirming that the data were homogeneous. Therefore,
a parametric test was conducted, which demonstrated that there was no significant difference
between the 70% and 96% ethanol extracts.

4. Conclusions

This study demonstrated that jackfruit leaf extract (Artocarpus heterophyllus 1..) prepared
using 70% and 96% ethanol exhibits antibacterial activity against the growth of Staphylococcus
anrens. However, statistical analysis indicated that there were no significant differences
between the 70% and 96% ethanol extracts at concentrations of 10%, 20%, and 30%.

Based on these findings, it is recommended that future studies explore a wider range of
solvents with different polarity levels to determine the most effective solvent for extracting
bioactive compounds that provide optimal antibacterial activity.

Author Contributions : Conceptualization: D.A. and D.R.; Methodology: D.A.; Software:
D.A,; Validation: D.A. and D.R.; Formal analysis: D.A.; Investigation: D.A.; Resources: D.R;
Data curation: D.A.; Writing—original draft preparation: D.A.; Writing—review and editing:
D.R.; Visualization: D.A.; Supervision: D.R.; Project administration: D.R.; Funding
acquisition: D.R.

Funding: This research received no external funding.

Data Availability Statement: The data presented in this study are available from the
corresponding author upon reasonable request. The data are not publicly available due to
research documentation and institutional data management policies.

Acknowledgments: The authors would like to express their sincere gratitude to the
Laboratory of the School of Pharmacy Yayasan Pharmasi Semarang (STIFAR) for providing
the facilities and technical support necessary to conduct this research.

Conflicts of Interest : The authors declare no conflict of interest.

References

[1] Azzahra, F., Sari, 1.S., dan Ashari, D.N. 2022. Penetapan Nilai Rendemen Dan Kandungan Zat Aktif Ekstrak Biji Alpukat (Persea
americana) Berdasarkan Perbedaan Pelarut Ekstraksi. Jurnal Farmasi Higea, 14: 159.

[2] Dewi Natalia Sri Harmoni, L.M.A. dan Dewi, H. 2025. Uji Aktivitas Antibakteri Ekstrak Etanol Daun Meniran ( Phy/lanthus nirnri L")
Terhadap Bakteri Stapylococcus epidermidis Program Studi Sarjana Farmasi , Universitas Nahdlatul Ulama Nusa Tenggara Barat
Bisa Digunakan Sebagai Obat Yaitu Tumbuhan Daun Menir 03.

[3] Dini, N.N., 2017. Aneka Dann Berkbasiat Untuk Obat. Gava Media. Yogyakarta

[4] Elysa, D., Mambang, P., Jafril, D., Dosen, R., Farmasi, J., Kesehatan, P., dkk. 2018. Efektivitas Antibakteri Ekstrak Etanol Daun
Nangka (Artocarpus beterophylius 1.) Terhadap Pertmbuhan Bakteri Staphylococcus anrens Antibacterial Effectiveness of Ethanol
Extracts Jackfruit Leavis (Artocarpus heterophyllus 1) Against Bacteria Growth Staphy. Jurnal Agroteknosains, 02: 179—187.

[5] Harbone., 1987. Metode Fitokimia Penentuan Cara Modern Menganalisis Tumbuhan, Kedua. ed. ITB, Bandung.

[6] Isromarina, R., Imanda, Y.L., dan Susanti, M. 2022. Aktivitas Antibakteri Ekstrak N-Heksan, Kloroform Dan Etanol Daun Nangka
(Artocarpus heterophyllus 1am.) Tethadap Propionibacterinm acnes ATCC 11827. Jurnal Penelitian Sains, 24: 78.

[7] Kusumawati, E., Apriliana, A., dan Yulia, R. 2017. Kemampuan Antibakteri Ekstrak Etanol Daun Nangka (Atrocarpus heterophyllus
Lam.) tethadap Escherichia coli. Jurnal Sains dan Kesehatan, 1: 327-332.

[8] Muslimin, L., Nainu, F.; dan Himawan, R. 2015. Antibiotic Sensitivity Pattern of Staphylococcus aureus and Escherichia coli Isolated from
Bovine Fresh Milk (Pola Sensitivitas Antibiotik Terhadap Staphylococcus anrens dan Escherichia Coli Yang Diisolasi Dari Susu Sapi
Segar). Jurnal 1 eteriner, 16: 520—-524.



STIFAR International Proceedings on Pharmaceutical, Clinical & Health Sciences (July), vol. 1, no. 1, Agustiani, et al. 63 of 63

[9] Noviyanty, Y., Hepiyansori, dan Agustian, Y. 2020. Identifikasi dan Penetapan Kadar Senyawa Tanin Pada Ekstrak Daun Biduri
(Calotropis gigantea) metode Spektrofotometri UV-Vis. Jurnal Ilmiah Manuntung, 6: 57—64.

[10] Tivani, I., Amananti, W., dan Rima Putri, A. 2021. Uji AKtivitas Antibakteri Handwash Ekstak Daun Turti (Sesbania grandifiora 1.)
Terhadap Staphylococus anreus. Jurnal Imiah Manntung, 7: 86-91.



