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ABSTRACT

Gelinggang is a powerful plant that has shown promise in treating skin infections caused by bacteria and fungi in traditional medicine. This study aimed to
determine the class of secondary metabolites contained in the ethanol extract of gelinggang leaves and to determine its antimicrobial activity. Maceration with
96% ethanol yielded the extract, which was then tested for antibacterial activity using disc diffusion. We employed Staphylococcus aureus, Escherichia coli, and
Candida albicans fungi for this antimicrobial activity study at 300, 600, and 1200 mg/ml. The findings of the phytochemical screening of the ethanol extract of
gelinggang leaves confirmed the presence of secondary metabolites such as flavonoids, alkaloids, saponins, tannins, phenols, and steroids, confirming the validity
of the research. The results of the antimicrobial activity test had the maximum apparent zone diameter for Staphylococcus aureus bacteria found at a
concentration of 1200 with an evident zone diameter of 17.4 mm, and Escherichia coli was found at a concentration of 1200 with a diameter of 11.5 mm.
Candida albicans fungus was present at a concentration of 1200 with a diameter of 14.8mm.
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INTRODUCTION

Indonesia's tropical climate makes it a hotbed for several skin diseases. There is a significant issue with skin infections in the medical field. Its
prevalence in developing countries ranges from 20% to 80%?. This is because of the fluctuating heat and moisture that characterises the tropics. It's
easy for fungal, bacterial, and parasitic infections, among others, to flourish in the humid and hot air that permeates the region throughout the year®. As
one of the mega-diversity countries, Indonesia is home to several tropical plants with medicinal characteristics that have been used in traditional
medicine for centuries. Ringinggang(Fig. 1) is a plant that has shown promise in treating skin conditions® The gelinggang plant (Cassia alata L. or
often also called Senna alata L.) is widespread in the tropics of Indonesia* The Dayak Siang has long used Gelinggang leaves as a traditional medicine
for treating various skin conditions, including ringworm, scabies, tinea versicolor, and acne®.However, this plant is rarely employed in daily life in
Indonesia, leading to its systematic extermination by locals®.

Fig 1. Ringinggang(Senna alata L. Roxb)

In a study conducted by Nurlansiand coworkers’, the antibacterial activity test of methanol extract and the ethyl acetate fraction of gelinggang leaves,
the precise zone test results against Escherichia coli bacteria were 10.6 mm, and Salmonella typhi was 5.9 mm. The research was also undertaken by
Lathifahand colleagues®, who discovered a clear zone surrounding the extract-containing disc. Additionally, analyses of secondary metabolites in dry
leaf extract by Asmahand coworkers* revealed the presence of alkaloids, phenols, and tannins. Meanwhile, the existence of steroid chemicals,
terpenoids, saponins, flavonoids, phenols, and tannins was confirmed in a sample of fresh gelinggang leaves. This result, however, was compared
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toresearch conducted by Bahiand coworkers®, resulting in different secondary metabolites. Environmental conditions are a factor that affects secondary
metabolite synthesis. The more heat and carbon dioxide present, the more secondary metabolites will be produced™°.

This has sparked an interest in testing the extract of gelinggang leaves for its antimicrobial properties against Staphylococcus aureus, Escherichia coli,
and fungi, as well as conducting a phytochemical screening study of the ethanol extract to identify secondary metabolites in gelinggang leaves collected
in the city of Padang Pariaman.

METHODS
Chemicalsand sample preparations

All chemicals and reagents used were of analytical grade and were used as received without any further purification from Sigma-Aldrich. Gelinggang
leaf samples were taken in Taluk Village, South Pariaman District and identified at theHerbarium, Department of Biology, Faculty of Mathematics and
Natural Sciences, Andalas University, Padang, West Sumatra, Indonesia.

After collecting samples of gelinggang leaves, they were washed and sorted moist to eliminate any lingering contaminants, dried in the air, and finally
broken up into manageable pieces using a simplicia cutter. After completely submerging the Simplicia, the maceration extraction method was carried
out using a 96% ethanol solvent. One full day was spent soaking, with intermittent stirring. The resulting extract was collected, filtered, and evaporated
in a rotary evaporator to yield a concentrated extract. Having obtained a yield, it was time to weigh it and log it.

Identification of Secondary Metabolite Content

Identifications of secondary metabolites, including alkaloids, flavonoids, phenol, saponin, tannin, terpenoid and steroids, were carried out using
methods from the Ministry of Health of the Republic of Indonesia™.

Identification of Phytochemical Compounds using TLC

TLC was used to identify chemical compounds using a silica gel plate F254 and ethyl acetate: n-hexane (2:1) eluent. A capillary tube is used to stain the
extract 1.5 to 2 cm from the plate's bottom edge. The chromatography vessel is filled with plates. The developer solution in the vessel must reach the
bottom edge of the absorbent layer without submerging the dots. The system places the vessel lid and waits for the mobile phase to propagate to the
creepage distance limit. The plates were removed and dried in the air before being examined for spotting with visible light, shortwave UV (254 nm),
and longwave UV (254 nm) (366 nm). The distance travelled by each spot from the spotting point is measured and recorded to calculate the Rf value.

Antimicrobial Test

The media Sabouraud Dextrose Agar (SDA) and Nutrient Agar (NA) were prepared. The sterilised NA and SDA media were poured into a petri dish
and allowed to solidify.Colonies of the test organisms were isolated from agar slanted 1-2 oses, suspended in physiological sodium chloride (NaCl),
and homogenised with a vortex in a clean test tube. 0.5% Mc Farland standard solution (9.5 ml of H2SO4 solution with 0.5 ml of 1% BaClI2 solution)
was used to evaluate the concentration or turbidity.

The microbial test suspension was spotted onto sabouraud dextrose agar plates for fungi and nutrient agar medium for bacteria, each at a volume of 0.1
mL. Then, use a cotton bud to wipe the area until it is completely smooth. Three quantities of gelinggang leaf ethanol extract (75, 150, and 300 mg/mL)
were evaluated.Additionally, ethanol extract fromgelinggang leaves was added to each medium, and sterile disc paper was added. A disc containing 30
g/ml of chloramphenicol was utilised as a positive control on nutrient agar, whereas a disc containing ketoconazole was employed as a control on
sabouraud dextrose. At the same time, DMSO was used in the placebo group.The samples were then placed in an incubator and heated to 37 °Cfor
bacteria for 24 hours and 27 °Cfor fungi for three days. The paper disc was inspected after incubation, and the inhibition zone was measured using a
calliper. Ketoconazole 50 g/ml was employed as a fungal growth positive control. We used DMSO as a negative control which did not provide an
inhibition zone for the tested bacteria and fungi.

The inhibition zone (mm) was measured for each ethanol extract concentration. To determine the size of the inhibition zone, a calliper is used to
measure from the disc paper's outermost edge to the zone's outer boundary. The antibacterial inhibition zone is ranked in strength according to the
following criteria: Weak inhibition is defined as a zone with a diameter of 5 mm, moderate inhibition as a zone of 5-10 mm, high inhibition as a zone of
10-20 mm, and potent inhibition as a zone of 20 mm*.

RESULT AND DISCUSSION

This research utilised samples collected in Taluk Village, South Pariaman District, Padang Pariaman City, West Sumatra. The gill leaf is the cut-off
piece of the plant that undergoes wet sorting to remove unwanted debris,soil and other impurities that stick to the leaves *. The extract was made using
the maceration technique. The maceration approach was selected because it can extract a large number of samples, is easier to perform, does not require
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specialised equipment, and eliminates the risk of degradation of the active component under the effect of temperature because there is no heating
step™.The flavonoid compound is one such example; it belongs to a class of chemicals that is both heat-sensitive and prone to oxidation when exposed
to high temperatures®. The ethanol (96%) was used to macerate the samples. Because of its versatility, ethanol is frequently employed as a solvent, and
it can dissolve a wide variety of molecules, including both inert and active polar ones.

The yield of the ethanol extract from the Gelinggang leaves was 5%, and the total amount collected was 20 g. the analysis of secondary metabolites
showed positive results for alkaloids, flavonoids, saponins, tannins, phenols, and steroids. The qualitative analysis of these metabolites was different
from previous studies. Bahi and coworkers® demonstrated the sample positive for alkaloids and steroids in n-hexane. Moreover, the research by Asmah
and colleagues* showed positive for alkaloids, flavonoids, saponins, tannins, phenols, steroids, and terpenoids in methanol. Several internal and external
factors influence the variation in research results. The same plant species can produce distinct secondary metabolite molecules depending on the
growing conditions. The biotic environment (bacteria, viruses, fungi, and parasites) and the abiotic environment (climate, soil, and light) are to blame
for this (light, temperature, humidity, Ph, nutrient content in the soil and altitude). Due to their close relationship with their surroundings, plants are
susceptible to environmental influences that force them to generate secondary metabolites as a survival mechanism?.

This study used polar silica gel F254 plates as the stationary phase and ethyl acetate: n-hexane (2:1) as the mobile phase as the eluent. The stains
obtained in the TLC pattern under the UV lamp with a wavelength of 254 nm contained twocolours (Rf value of 0.4 & 0.3), while under the UV lamp
with a wavelength of 366 nm, there were four stains (Rf value of 0.7;0.6;0.4;0.3).

Fig 2. TLC pattern under the UV lamp 254 nm (a) 366 nm (b)

The disc diffusion method was utilised to examine the antibacterial activity of the sample because of its relative ease of use and reliable findings in
detecting antibacterial activity. If there aren't any developing bacteria in the clear space around the disc, then the sample likely contains an action that
prevents the spread of bacteria. The antibacterial activity test performed using this method is affected by factors such as the diffusion rates of the
various chemicals and the varying responses of the microorganisms to the substances®’.

Concentrations of 1200, 600, and 300 mg/ml were used to test for antimicrobial activity. A chloramphenicol disc at 30 g/disk was utilised as a positive
control for comparison in this study's antibacterial test. A ketoconazole disc at 50 g/disk was used for comparison in the study's antifungal test. The
broad range of chloramphenicol makes it an efficient growth inhibitor for gram-positive and gram-negative bacteria’. Antifungal ketoconazole is
effective because it blocks the production of ergosterol, a component of fungal cell membranes'®. The solvent dimethyl sulfoxide was utilised as a
negative control. Since dimethylsulfoxidewas not found to affect cell proliferation significantly, it did not confound the outcomes of the agar diffusion
assay for detecting antibacterial activity.Dimethylsulfoxide is a solvent that dissolves practically any substance, including non-polar, semi-polar, and
polar.

The antimicrobial and antifungal activity of the extract is shown in this table 1 and Fig. 3.

Table 1. Antimicrobial and antifungal activity studies

Microorganisms Concentrations Positive control
300 600 1200

Staphylococcus aureus 9.3 mm 14.9 mm 17.4 mm 21.3 mm

Escherichia coli 9.8 mm 10.8 mm 11.5mm 10.7 mm

Candida albicans 11.4 mm 12.8 mm 14.8 mm 32.6 mm
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Fig 3. a: antimicrobial activity against Staphylococcus aureus. b. antimicrobial activity againstEscherichia coli c. antifungal activity againstCandida
albicans

Several parameters, including the extract's concentration and the presence of antibacterial chemicals, affected the results of the antibacterial activity
test. Some secondary metabolite components in gelinggang leaf extract are alkaloids, flavonoids, saponins, phenols, tannins, and steroids, which work
together to create the clear zone. Secondary metabolites have antibacterial activity but do so via a unique mechanism.An examination of the alkaloids'
antimicrobial properties revealed that they formed chelates with DNA and inhibited the topoisomerase enzyme. The creation of bacterial cell walls can
be impeded by alkaloid chemicals, leading to the lysis and deformation of the cells they inhabit. As a result of interfering with DNA synthesis in fungi,
alkaloids can inhibit their growth by inserting themselves between the cell wall and the fungi's genetic material®.

Antibacterial flavonoid chemicals work by preventing nucleic acid production and cytoplasmic membrane function by interacting with several critical
enzymes®. Additionally, lack of energy leads to cell lysis, and flavonoids can prevent aerobic metabolism®.Fungi growth inhibition is due to the
presence of flavonoid molecules. Flavonoids limit fungal growth by disrupting the ion channels and membrane permeability of fungal cells. Flavonoid
compounds cause toxic effects on fungus because of the hydroxyl group they possess®.

Foam can be generated by shaking a solution containing saponins, chemicals related to detergents. Saponins, chemically similar to detergents, can
disrupt the permeability of bacterial cell membranes and lower the surface tension of bacterial cell walls. Because of cytoplasmic leaking, bacterial
survival is compromised . Saponins are antifungal because they impair the cell membrane's integrity, killing the fungus®.Tannins block the enzymes
reverse transcriptase and DNA topoisomerase, which results in antimicrobial effects. Tannins also affect intracellular protein transport by precipitating
proteins in the cell membrane. To put it another way, this prevents the formation of bacterial cells?. With their ability to block the synthesis of chitin,
which is employed in the production of cell walls in fungus, and damage cell membranes, tannins can also provide the ability as an antifungal with the
mechanism provided by tannins®.

The phenolic chemicals found in gelinggang leaf extract have been shown to disrupt the integrity of the bacterial cell wall, leading to membrane leaking
and bacterial death. Phenol will cause the bacteria to release essential materials and replace them with phenol. Phenol is toxic to cells because it can
denature proteins and nucleic acids, impede protein synthesis, and disrupt the cell's internal functioning mechanism and cytoplasmic membrane,
perhaps leading to cell death. By disrupting mitochondrial function, which increases ROS production, and blocking the production of chitin, a key
component of cell walls, phenol has an antifungal impact?.Inhibiting bacterial development via the lipid membrane and sensitivity to steroid
components that cause leaking in bacterial liposomes is how steroids work as an antibiotic?®. Steroids' antifungal mechanism includes interacting with
phospholipid membranes, which are permeable to lipophilic substances, resulting in diminished membrane integrity and a change in cell membrane
shape, ultimately leading to cellular brittleness and lysis®.

Each bacteria produced an extract with a distinct diameter of the clear zone and extract concentration. Distinctions in extract concentration and test
microorganisms led to variations in clear zone diameter®. As the concentration rose, a more expansive, clean site formed. The extract's antibacterial
component content is maximised at its highest concentration®'. The size of the transparentareacreated also varies depending on the test microorganisms
utilised. The variation is due to test microorganisms having a slightly different cell wall composition. Gram-positive bacteria, including Staphylococcus
aureus, have a single-layered cell wall, while gram-negative bacteria have a three-layered cell wall*2. Gram-positive bacteria more readily absorb
antibacterial chemicals due to the cell wall's simplified form*. Antibacterial chemicals will have a more challenging time penetrating gram-negative
bacterial cells due to their cell wall's more complicated structure®.

Candida albicans were grown at three doses on sabouraud dextrose agar to test for antifungal activity. The studies show that ethanol extract inhibits the
growth of Candida albicans, suggesting that it has antimicrobial properties. Several antifungal secondary metabolite chemicals are linked to the plant's
antimicrobial action.

CONCLUSIONS
Secondary metabolites in the ethanol extract of gelinggang leaves (Senna alata L. Roxb) were identified as flavonoids, alkaloids, saponins, tannins,
phenols, and steroids, according to the results of this study. The zone of inhibition for the ethanol extract of gelinggang leaves against Staphylococcus

aureus, Escherichia coli, and Candida albicans is very apparent.

REFERENCES

1. Hay, R.J., Johns, N. E., &Williams, H. C. (2014). The global burden of skin disease in 2010: An analysis of the prevalence and impact of
skin conditions. Journal Investigative Dermatology.134, 1527-1534.
2. Putra, B. I. (2008). PenyakitKulitAkibatKerja Karena Kosmetik. (Skripsi). Medan : Universitas Sumatera Utara.



International Journal of Research Publication and Reviews, Vol 3, no 12, pp 1282-1286, December 2022 1286

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.
33.

34.

Murni., Gunawan., &Janitra, B. (2014). EfektivitasEkstrakEtanolDaunKetepeng (Cassia Alata L.) Dan Ketepeng Kecil (Cassia Tora L.)
TerhadapPlasmodium FalciparumSecara In Vitro. Balaba.10(02),83-88.

Asmah, N., Halimatussakdiah., & Amna, U. (2020). Analisa KandunganSenyawaMetabolitSekunderEkstrakDaunKetepengCina (Cassia
alata L.) dariBireumBayeun, Aceh Timur. Jurnal Kimia Sains dan Terapan.2(2), 7-10.

Badan LitbangPertanian. (2021). TanamanGelinggang. Diaksestanggal 8 Desember 2021 darihttps:/new.litbang.pertanian.go.id/tahukah-
anda/219/

Aisyah, Putri, K. A., Suriani., Iswandi., &liyas, A. (2017). PengaruhKandungan Pada EkstrakDaunKetepeng n-Heksan, EtilAsetat, Metanol
dan CampuranTerhadap Nilai Efisien Sensitized cell (DSSC). Al-Kimia. 5(2), 170-180.

Nurlansi&Jahidin. (2018). Uji AktivitasAntibakteriEkstrakMetanol dan FraksiEtilAsetatKetepengCina (Casiaalata L). Indonesia Natural
Research Pharmaceutical Journal.2(2),13-17.

Lathifah, Q. A., Turista, D. D. R., &Puspitasari, E. (2021). DayaAntibakteriKetepengCina (Cassia alata L) TerhadapStaphylococus aureus,
Pseudomonas aerugenosadan Klebsiella pneumonia. JurnalAnalisis Kesehatan. 10(1), 29-34.

Bahi, M., Mutia, R., Mustanir&Lukitaningsih, E. (2014). Bioassay on n-Hexane Extract of Leaves Cassia alata against Candida Albicans.
Jurnal Natural. 14(1), 5-10.

Austen, N., Heather, J. W., Janice, A. L., Gareth, K. P., & Duncan, D. C. (2019). The Regulation of Plant Secondary Metabolism in
Response to Abiotic Stress: Interactions Between Heat Shock and Elevated CO,, Frontiers in Plant Science. 10, 1-12.

Departemen Kesehatan Republik Indonesia. (1995). Materia Medika Indonesia Jilid VI. Jakarta: Departemen Kesehatan Republik Indonesia.
Davis, W. W., & Stout, T. R. (1971) Disc Plate Methods OfMicrobiological Antibiotic Assay. J. Microbiology. 22(4), 659-665.

Departemen Kesehatan Republik Indonesia. (1985). Cara PembuatanSimplisia. Jakarta :DirektoratJendralPengawasObat dan Makanan.
Marjoni, M. R. (2016). Dasar-dasarFitokimiauntuk Diploma 11l Farmasi. Jakarta: Trans Info Media Press

Rompas, R. A., Edy, H. J., &Yudistira, A. (2012). Isolasi dan Identifikasi Flavonoid dalamDaunLamun (Syringodiumlsoetifolium).
Pharmacon. 1(2), 59-63.

Verma, N., & Shukla, S. (2015). Impact Of Various Factors Responsible For Fluctuation In Plant Secondary Metabolites. Journal of Applied
Research on Medicinal and Aromatic Plants. 2(4), 105-113

Handayani, V. (2009). PengujianAktivitasAntibakteriEkstrakEtanolDaunKersen (Muntingiacalabura L.) TerhadapBakteriPenyebabJerawat.
JurnalFitofarmaka Indonesia. 2(1),

Egra, S., Mardiana.,, Kurnia, A., Kartina.,, Murtilaksono, A., &Kuspradini, H. (2019). Uji PotensiEkstrakDaunTanamanKetepeng
(CasiaAlata L.) DalamMenghambatPertumbuhanBakteriRastolnia Solanacearum dan Streptococcus Sobrinus. Ulin-J Hut Trop. 3(1), 25-31.
Shino, B., Pedikayil, F. C., Jaiprakash, S. R., Bijapur, G. A., Kottayi, S., & Jose, D. Comparison of Antimicrobial Activity of Chlorhexidine,
Coconut Oil, Probiotics, and Ketoconazole on Candida albicans Isolated in Children with Early Childhood Caries: An In Vitro Study.
Hindawi Publishing Corporation Scientifica. 1-5.

Watson, R. R., &Preedy, V. R. (2007). Bioactive foods in promoting health: probiotics and prebiotics. USA: Academic Press.

Adamcsak, Artur, Ozarowski, &Karpinzki, T. M. (2019). Antibacterial Activity of Some Flavonoids and Organic Acids Widely Distributed
in Plants. Journal of Clinical Medicine. 9(1), 109-115.

Pragita., Sri, A., Shafa, D. P., Nursifah, D., &Rumidatul, A. (2020). Uji AktivitasAntimikrobaEkstrakKulit dan Kayu Sakit Ranting
SengonTerhadapBakteri dan Jamur. JurnalAnalisis Kesehatan. 9(2), 41-48.

Agarwal, J. D. (2010). Pharmacological Activities of Flavonoids : A Review. International Journal of Pharmaceutical Sciences and
Nanotechnology. 4 (2), 1394-1398

Sani., Nasrul, R., Nisa, F. C., Andrianii, R. D., &Maligan, J. M. (2014). AnalisisRendemen dan
SkriningFitokimiaEkstrakEtanolMikroalgaLautTetraselmisChuii. JurnalPangan dan Agroindustri. 2(2), 121-126.

Bayuaji, T. S., Astuti, I. Y. &Dhiani, B. A. (2012). AktivitasAntifungiKrimDaunKetepengCina (Senna alata L. Roxb.)
terhadapTrichophyton mentagrophytes. JurnalFarmasi Indonesia. 09(03), 56-64.

Rijayanti., Pratiwi, R., Luliana, S., &Trianto, H. F. (2014). In Vitro Antibacterial Activity Test Of Ethanol Extracts,Bacang Mango
(Mangifera Foetida L.) Leaves Against Staphylococcus Aureus. NaskahPublikasi Universitas TanjungPura. 1(1), 10-15.

Wu, X., Cheng, A, Sun, L., & Lou, H. (2008). Effect Of Plagiochin E, An Antifungal Macrocyclic Bis(bibenzyl), On Cell Wall Chitin
Synthesis InCandida albicans. Acta PharmacologicaSinica.29 (12), 1478-1485.

Madduluri, S., Rao, K. B., & Sitaram, B. (2013) In Vitro Evaluation of Antibacterial Activity of Five Indigenous Plants Extracts against
Five Bacteria Pathogens of Humans. International Journal of Pharmacy and Pharmaceutical Sciences. 5(4), 679-684.

Sapara, T.U., Olivia W.  &Juliatri. (2016). EfektivitasAntibakteriEkstrakDaunPacar ~Air (Impatiens Balsamina L.)
TerhadapPertumbuhanPorphyromonasgingivalis. PHARMACON JurnalllmiahFarmasi UNSRAT Manado. 5(4), 2302-2493.

Egra, S., Mardiana.,, Kurnia, A., Kartina.,, Murtilaksono, A., &Kuspradini, H. (2019). Uji PotensiEkstrakDaunTanamanKetepeng
(CasiaAlata L.) DalamMenghambatPertumbuhanBakteriRastolnia Solanacearum dan Streptococcus Sobrinus. Ulin-J Hut Trop. 3(1), 25-31.
Yacob., Taswin., &Endriani, R. (2012). DayaAntibakteriEkstrakEtanolKetepengCina (Senna Alata) TerhadapStaphylococcus aureus dan
Escherichia coliSecara in Vitro. JurnalNatur Indonesia. 13(1), 63-65.

Boleng, D. T. (2015). BakteriologiKonsep-Konsep Dasar. Malang: UMM Press.

Septiani., Eko, N. D., & Ima, W. (2017). AktivitasAntibakteriEkstrakLamun (Cymodocearotundata) TerhadapBakteriStaphylococcus aureus
dan Escherichia coli. SaintekPerikanan. 13(1), 1-6.

Siswandono, S. B. (2000). Kimia Medisinal. (Edisi Il). Surabaya: Airlangga University Press.



https://new.litbang.pertanian.go.id/tahukah-anda/219/
https://new.litbang.pertanian.go.id/tahukah-anda/219/

