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Abstract

The purpose of this study was to determine the antimicrobial activity of rosella infusa
(Hibiscus sabdariffa L.). Antimicrobial inhibition test using infusa of rosella (Hibiscus
sabdariffa L.) against Staphylococcus aureus and Escherichia coli bacteria at a concentration
of infusa 100%; 75%; and 50%. The concentration has highest potential antibacterial of infusa
for Staphylococcus aureus is 100% witch has diameter of 13.6 mm and for Escherichia coli
bacteria is 100%, its show that diameter of zone inhibitory zone is 13.3 mm. The Results of
phytochemical screening show that infusa of rosella (Hibiscus sabdariffa L.) contains
flavonoids, saponins, and tannins. Based on the data above show that the infusa of rosella
flower has high antibacterial potential.
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1. Introduction

Antibacterial activity from natural product has been growing rapidly the past few
years. Bioactive compound of these natural product as antimicrobial activity has been
publicated (Gurning, 2020). Rosella (Hibiscus sabdariffa L.) is a plant of the tropics and
sub-tropics, including Indonesia. Rosella (Hibiscus sabdariffa L.) is one of those
natural product which has high potential for herbal medicine. The application of
rosella extract is as biosensor, antioxidant, indicator of acid-base, uric acid diet
(Tekerek et al. 2011; Rahmah, 2017; Amperawati et al. 2019; Paristiowati et al. 2019).

Staphylococcus aureus is a bacterial human pathogen. It causes a wide variety of
clinical manifestations such as infection. Infections are common both in community-
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acquired as well as hospital-acquired settings and treatment remains challenging to
manage due to the emergence of multi-drug resistant strains such as MRSA
(Methicillin-Resistant Staphylococcus aureus). These bacteria is found in the
environment and normal human flora, located on the skin and mucous membranes
(the nasal area) of most healthy individuals. S. aureus does ubnormally cause
infection on healthy skin; however, if it is allowed to enter the bloodstream or
internal tissues, these bacteria will cause a variety of potentially serious infections.
Transmission is typically from direct contact. However, some infections involve other
transmission methods (Franklin and Lowy, 1998; Boucher and Corey, 2008; Rasigade
and Vandenesch, 2014; Jenul and Horswill, 2018; Paristiowati et al. 2019).

Staphylococcus aureus is a facultative anaerobic Gram-positif coccus, it is non
motile and catalase and coagulase positive. It is cells are spherical single or paired
cocci, or form grape-like clusters. Staphylococcal cell wall is resistant to lysozyme and
sensitive to lysostaphin. Staphylococcus aureus strains are able to produce
staphylococcal enterotoxins (SEs) and are causative agents of staphylococcal food
poisonings. Staphylococcus aureus is found in the nostrils, and on the skin and hair of
warm-blooded animals. Up to 30-50% of human population are carriers.
Staphylococcus aureus is able to grow in a wide range temperatures 7°C- 48.5°C.
Where the optimum growing is 30 to 37°C. On the acid condition is 4.2 to 9.3 pH with
an optimum pH is 7 to 7.5. It still grow on the salt solution (sodium chloride) at 15%
concentration. Staphylococcus aureus is an important pathogen due to combination
of toxin-mediated virulence, invasiveness, and antibiotic resistance. This bacterium is
a significant cause of nosocomial infections, as well as community-acquired diseases.
The spectrum of staphylococcal infection Rsnge from pimples and furuncles to toxic
shock syndrome and sepsis (Schmitt et al. 1990; Franklin and Lowy, 1998; Dinges et al.
2000).

Escherichia coli is one of the coliform group bacteria which has a capability live on
the colon and human feses. It is gram negative bacteria that have a shape of a bull
and do not form spores. Escherichia coli grows optimally at 38°C temperatures and
can live in soil and water for months. This bacterium can die at a temperature of 60
for 20 minutes. Negative effect of these bacteria is caused infection such as
pneumonia, urinary infection and wound infection (Dhafin, 2017; Febrina et al. 2017).

Rosella flower infusion can inhibit the growth of MRSA (Metichilin Resistant
Staphylococcus aureus) clinical isolate collection of the Biomedical Research Unit of
RSUP NTB (Pristianingrum et al. 2012). The average area of inhibition zone at a
concentration of 100% is 8.7; 16; 18.3 mm for volume 50; 75; 100 pL and can be
categorized in intermediates for volume 50 pL and sensitive for volumes 75 and 100
pL. According to Arifianti (2015) decoction of rosella flowers effectively became
tooth decontamination material in testing the Minimum Inhibitory Concentration on
the growth of Escherichia coli bacteria at a concentration of 0.5% and in the

71

H. Purba et al. Phytochemical screening of bunga rosella



Jurnal Pendidikan Kimia
Vol. 12| No. 2 |70 - 78| August | 2020

Stapylococcus aureus bacteria at a concentration of 0.4%. On These research focus on
the effect of Rosella Flower infusa for Staphylococcus aureus and Escherichia coli
bacteria.

2. Methods

2.1 Preparation Sample

Fresh leaves of sample were taken and collected from Namorambe villages
(district of Deli serdang) without regardless of the age and size of the leaves. The
samples are cleaned by washing in running water, drained and dried in an open room
that avoids direct contact with sunlight. The sample is pulverized using a blender.

2.2 Preparation of Infusa of Rosella

10 g of simplicia powder was mixture with aquadest up to 100 mL in a pan.
Preheat and measure the temperature to 90°C occasionally stirred, after a
temperature of 90°C let stand for 15 minutes, then served while still hot through
flannel cloth, so Infusion results are obtained.

2.3 Phytochemical Screening of Simplisia and Infusa
Phytochemical screening from secondary metabolites of Rosella simplisia and
infusa using standard phytochemical screening methods:

Alkaloids: The simplisia of Rosella 0,5 gr is dissolved in 1 mL HCl 2N and aquadest. The
mixture is heated over a water bath for 2 minutes, cooled and filtered. The filtrate is
divided into 3 equal parts. The first part drops some Mayers reagents; the second
part with the Dragondroffs reagent and the third part with the Wagners reagent. Pay
attention to sediments that are formed if orange deposits and brown deposits,
indicate the presence of each alkaloids (Vaghasiya et al. 2011).

Tannins: The filtrate of the simplisia was obtained with a same procedure as above. 2
mL of the filtrate added with a few drops of alcoholic FeCl; reagent. The blue color
indicates the presence of tannins (Sitorus, 2018).

Terpenoids and Steroids: As much as 1 gram of simplicia powder macerated with 20
ml of n-hexane for 2 hours, then filtered then the filtrate was evaporated and the
remaining 20 drops of Lieberman-Burchard reagent were added, so that red or violet
formed, this result showed a positive test for terpenoids, the formation of green or
green blue shows positive test results for steroids (Faskalia, 2014)

Flavonoids: A simplicia sample of 10 grams was added to 100 ml of hot water, then
simmer for 5 minutes and filtered under heat, the filtrate obtained was taken 5 ml
then added 0.1 gram of magnesium powder, 1 ml of concentrated hydrochloric acid
and 2 ml of amyl alcohol, then shaken and allowed to separate. So that a red solution
is formed indicating flavonoids (Simaremare, 2014)
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Saponin: A simplisia sample of 0.5 grams was put into a test tube, added with 10 ml of
hot water and then cooled, shaken vigorously for 10 seconds to form a stable foam as
high as 1-10 cm for not less than 10 minutes, and not lost with the addition of 1 drop of
hydrochloric acid 2N indicates the presence of saponins (Depkes Rl, 1995).

2.4 Characterization of Simplisia

Caracterized of simplisia divided into 6 parameter: Mikroscopic test, Organoleptic
test, Determination of total Ash, Determination of unsoluble acid total Ash,
Determination of ethanol Soluble Sari Content Determination of Water Soluble Sari
Content.

2.5 Preparation of Bacteria Suspended

The two solutions Sulfic acid 1% 9,95 Ml and BaCl,2H-0 1% 0,05 Ml are mixed into a
test tube and homogenized (Dalynn, 2014). Bacterial suspension is made by taking 4-
10 ose of bacteria that have been rejuvenated for 24 hours into a test tube containing
0.9% Nadl, then homogenized. The suspension was incubated at 370C for 24 hours. If
the turbidity of the bacterial suspension solution is the same as the turbidity of the
standard solution, the concentration of the bacterial suspension is 1.5 x 108 CFU / mL
(Zen et al. 2015). The standardization of number of bacteria base on Mc. Farland
suspend standart.

2.6 Minimum Inhibitory Concentration

Sterile NA media were put into sterile petri dishes as much as 20 mL each and
allowed to condense at room temperature. The media was dropped with 1 mL of
bacterial suspension test and flattened using an L rod until smooth and dry. Sterile
disk paper with a diameter of 6 mm was dripped with 10 pL of rosella flower crown
with 50%, 75%, 100% dosage variations, then placed on a solid agar media that had
been dripped with test bacterial suspension, distilled water as negative control, and
amoxicillin as positive control. Then incubated at 370C for 24 hours and after
incubation a clear zone was measured using calipers (Ramadhani, 2015).

3. Results and Discussion

3.1 Preliminary Phytochemical Screening

Phytochemical screening for metabolites secondary from Rosella simplisia and
infusa flower is shown in Table 1. Phytochemical screening results of simplisia and
infusa showed contains has variety of secondary metabolites that are diverse.

3.2 Characterization of Simplisia
Characterization of simplisia using standar methods (Febriani, 2015). The result of
characterization analysis of Rosella simplisia showed on bellow Table 2.
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Tabel 1

Phytochemical screening for metabolites secondary of Rosella (Hibiscus sabdariffa L.)
simplisia and infusa

) Results
Secondary Metabolites
Simplisia Infusa
Alkaloids + -
Flavonoids +
Saponin +
Steroids andTriterpenoids - -
Tanin + +
Table 2
Caracterization of Rosella (Hibiscus sabdariffa L.) flower Simplisia
Parameters Results
Oranoleptic
Shape Rough powder
Colours Red to black
Odours Smelled Distinctive
Taste Acid
Mikroscopic Trikoma, Kolenkim
Total Ash 2.1%
Total Ash unsoluble in acid 0.5%
Soluble sari in ethanol 12%
Soluble sari in water 8.3%
%water 6.7%

3.3 Minimun Inhibitory Concentration

Antibacterial inhibitory activity test of rosella flower crown (Hibiscus sabdariffa L.)
infusion was carried out by the 6 mm disk diffusion method against Staphylococcus
aureus and Escherichia coli bacteria. The results of the antibacterial inhibitory activity
of rosella flower crown (Hibiscus sabdariffa L.) against Escherichia coli and
Staphylococcus aureus bacteria can be seen in the below Table 3 and Table 4.

Based on Table 3 and Table 4, it can be seen the criteria for antibacterial inhibition
of roselle flower infusion (Hibiscus sabdariffa L.) against Escherichia coli bacteria and
Staphylococcus aureus bacteria at 100% concentration and 75% concentration having
strong antibacterial inhibition with inhibition zone diameter 13.3 mm, 10.5 mm in
Escherichia coli bacteria and 13.6 mm, 10 mm in Staphylococcus aureus bacteria. While
the 50% concentration has moderate inhibition criteria with a diameter of 8.1 mm in
Escherichia coli bacteria and 8.8 mm in Staphylococcus aureus bacteria. Positive
control namely Amoxicillin has a strong antibacterial inhibition with a diameter of
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18.5 mm in Escherichia coli bacteria, whereas in Staphylococcus aureus bacteria has a
very strong antibacterial inhibition with a diameter of 20.3 mm.

Table 3
Antibacterial activity test of rosella (Hibiscus sabdariffa L.) flower infusion against Escherichia
coli bacteria
Sample Variation Inhibitory Diameter Zone (mm) Results
R1 R2 R3 Average
50% 7 8.5 9 8.1 Middle
75% 10 10.5 11 10.5 Strong
100% 12 13 15 13.3 Strong
Positive control 18 19 18.5 18.5 Strong
Negative control 0 0 0 0 -

R1=Repeat 1; R2 =repeat 2; R3 =repeat 3

The antibiotic used is Amoxicillin as a positive control on Escherichia coli and
Staphylococcus aureus bacteria. Amoxicillin is a broad-spectrum antibiotic, used for
treatments such as infections of the airways, bile ducts, and arteries, gonorrhea,
gastroenteritis, meningitis, and infections due to Salmonella sp, such as typhoid
fever. The mechanism of action of amoxicillin is to inhibit bacterial cell wall synthesis
by binding one or more of the penicillin-protein bonds so that it causes inhibition of
cell wall biosynthesis so that bacteria break (Ariani et al. 2019; Siddig, 2019). The
active rosella (Hibiscus sabdariffa L.) crown infusion is said to be antibacterial due to
the chemical components contained in the rosella flower crown (Hibiscus sabdariffa
L.) plant. Based on the results of phytochemical screening that has been carried out
the crown of roselle (Hibiscus sabdariffa L.) contains compounds flavonoids,
saponins, and tannins.

Table 4

Antibacterial activity test of rosella (Hibiscus sabdariffa L.)
flower infusion against Staphylococcus aureus Bacteria

Sample Variation Inhibitory Diameter Zone (mm) Results
R1 R2 R3 Average

50% 8.5 9 9 8.8 Middle

75% 10 9 11 10 Strong

100% 12 14 15 13.6 Strong

Kontrol Positif 20 21 20 20.3 Very strong

Kontrol Negatif 0 0 0 0 -

Flavonoids have antibacterial activity because of the ability of flavonoids to
interact with cell membranes and affect cell membrane bioactivity and it has been
reported that flavonoids are able to reduce the fluidity of bacterial cell membranes
that is directly related to damage to cytoplasmic membranes or indirect damage
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through autolysis/weakening of the cell wall and consequently osmotic lysis (Gurning,
2020; Simanjuntak, 2020; Wu et al. 2013).

The mechanism of action of saponins as an antibekteri is by causing leakage of
proteins and enzymes from the bacterial cell. Saponins are active substances that can
increase membrane permeability resulting in the intercellular compound will diffuse
through the outer membrane and cell wall (Gurning et al. 2019).

The mechanism of action of tannin as an antibacterial is by causing bacterial cells
to become lysis. This happens because tannin has a target on the bacterial cell wall
polypeptide wall so that the formation of the cell wall becomes less than perfect and
then the bacterial cell will die. Tannins also have the ability to activate bacterial
enzymes and interfere with the course of proteins in the inner layers of cells (Halimah
et al. 2019).

4. Conclusion

Base on data show that antibacterial activity test of Infusa of Rosella (Hibiscus
sabdariffa L.) has high potential antibacterial activity. It’s showed the inhibitory
diameter zone average of Infusa of Rosella against Escherichia coli and Staphylococcus
aureus bacteria 13.3 mm and 13.6 mm respectively for 100% concentration of infusa of
rosella.

Acknowledgment
Thank you to Yayasan Senior Power Medan who assisted in financial publishing.

References

Amperawati, S., Puji, H., Yudi, P., & Umar, S. (2019). Efektifitas frekuensi ekstraksi serta
pengaruh suhu dan cahaya terhadap antosianin dan daya antioksidan ekstrak kelopak
rosella (Hibiscus sabdariffa L.). Jurnal Aplikasi Teknologi Pangan, 8(1), 38-45. doi:
10.17728/jatp.3527.

Ariani, N., Monalisa, M., & Febrianti, D. R. (2019). Uji aktivitas antibakteri ekstrak biji pepaya
(Carica Papaya L.) terhadap pertumbuhan Escherichia coli. JCPS: Journal of Current
Pharmaceutical Sciences, 2(2), 160-166.

Arifianti, S. R. (2015). Daya antibakteri air rebusan bunga rosella (Hibiscus sabdariffa L.) dan
daun teh hitam (Camellia sinensis varian Assamica) terhadap penurunan jumlah koloni
bakteri pada sikat gigi. Skripsi. Universitas Jember.

Boucher, H. W., & Corey, G. R. (2008). Epidemiology of methicillin-resistant Staphylococcus
aureus. Clinical Infectious Diseases, 46(S5), S344-S349. doi: 10.1086/533590.

Dalynn. (2014). McFarland Standard. Biological. Catalogue No. TM50-TM6o0.

Departemen Kesehatan Republik Indonesia. (1995). Materia medika jilid IV. Jakarta:
Direktorat Jenderal POM-Depkes RI.

Dhafin. (2017). Analisis cemaran bakteri Coliform escheceria coli pada bubur bayi home
industry dikota malang dengan metode TPC dan MPN. Skripsi. Universitas Islam Negeri
Malang.

76

H. Purba et al. Phytochemical screening of bunga rosella


https://ejournal2.undip.ac.id/index.php/jatp/article/view/3527
https://pubmed.ncbi.nlm.nih.gov/18462089/

Jurnal Pendidikan Kimia
Vol. 12| No. 2 |70 - 78| August | 2020

Dinges, M. M., Orwin, P. M., & Schlievert, P. M. (2000). Exotoxins of Staphylococcus aureus.
Clinical Microbiology Reviews, 13(1), 16—34. doi: 10.1128/CMR.13.1.16-34.2000.

Faskalia, & Muhamad, A. W. (2014). Skrining fitokimia, uji aktivitas, antioksidan dan uji
sitotoksik ekstrak metanol pada akar dan kulit batang soma (Ploiarium alternifolium).
Tanjungpura: Fakultas MIPA Universitas Tanjungpura, 3(3).

Febrina, L., Riris, I. D., & Silaban, S. (2017). Activity antibacterial to Escherichia coli and
antioxsidant of extract water of leaf binara plant (Artemisia vulgaris L.) after blanching.
Jurnal Pendidikan Kimia, 9(2), 311-317. doi: 10.24114/jpkim.v9i2.7621

Franklin L., & Lowy, M. D. (1998). Staphylococcus aureus Infections. The New England Journal
of Medicine, 339(8), 520-532. doi: 10.1056/nejm199808203390806

Gurning, K., Siahaan, D., & lksen, I. (2019). Antibacterial activity test of extract ethanol of
jackfruit leaves (Artocarpus heterophyllus Lamk.) of bacteria Staphylococcus aureus,
Escherichia coli, Staphylococcus epidermidis and Salmonella typhi. Journal of
Pharmaceutical and Sciences, 2(2), 49-54. doi: 10.36490/journal-jps.com.v2i2.28

Gurning, K. (2020). Antimicrobial activity of ethanol extract of rhizome turmeric (Curcuma
longa L.) for growth of Escherichia coli, Staphylococcus aureus and Candida albicans. Asian
Journal of Pharmaceutical Research and Development, 8(3), 5-8. doi:
10.22270/ajprd.v8i3.712

Halimah, H., Suci, D. M., & Wijayanti, I. (2019). Studi potensi penggunaan daun mengkudu
(Morinda citrifolia L.) sebagai bahan antibakteri Escherichia coli dan Salmonella
typhimurium. Jurnal Ilmu Pertanian Indonesia, 24(1), 58-64. doi: 10.18343/jipi.24.1.58.

Jenul, C., & Horswill, A. R. (2018) .Regulation of Staphylococcus aureus Virulence.
Microbiology Spectrum, 6. doi: 10.1128/9781683670131.ch41.

Paristiowati, M., Moersilah, M., Stephanie, M. M., Zulmanelis, Z., Idroes, R., & Puspita, R. A.
(2019). Rosa sp and Hibiscus sabdariffa L extract in ethanol fraction as acid base indicator:
Application of green chemistry in education. J. Phys.: Conf. Ser. 1402 055041. doi:
10.1088/1742-6596/1402/5/055041.

Rahmah, N. F. (2017). Pengaruh pemberian the rosella terhadap penurunan kadar asam urat
darah pada penderita asam urat di dusun Ngerambit Desa Kedungbanjar Kecamatan
Sugio Kabupaten Lamongan. Skripsi. Universitas Nusantara PGRI Kediri.

Ramadhani, F. (2015). Uji aktivitas antibakteri dari ekstrak etanol 96% kulit batang kayu jawa
(Lannea coromandelica) terhadap bakteri Staphylococcus aureus, Escherichia coli,
Helicobacter pylori, Pseudomonas aeruginosa. Skripsi. UIN Syarif Hidayatullah Jakarta.

Rasigade, J. P., & Vandenesch, F. (2014). Staphylococcus aureus: a pathogen with still
unresolved issues. Infection, Genetics and Evolution, 21, 510-514. doi:
10.1016/j.meegid.2013.08.018.

Schmitt, M., Schuler-Schmid, U., & Schmidt-Lorenz, W. (1990). Temperature limits of growth,
TNase and enterotoxin production of Staphylococcus aureus strains isolated from foods.
International Journal of Food Microbiology, 11(1), 1-19. doi: 10.1016/0168-1605(90)90036-5.

Siddiq, H. B. H. F. (2019). Sintesis dan uji aktivitas antibakteri senyawa turunan amoksisilin
terhadap bakteri Salmonella typhi. Media Pharmaceutica Indonesiana (MPI), 2(2), 90. doi:
10.24123/mpi.v2i2.1319.

Simanjuntak, H.A. (2020). Antibacterial activity of ethanolic extract of kitolod (Hippobroma
longiflora) Leaf Against Staphylococcus aureus, and Salmonella typhi. Asian Journal of

Pharmaceutical Research and Development. 8(1), 52 -54. doi: 10.22270/ajprd.v8i1.660
77

H. Purba et al. Phytochemical screening of bunga rosella


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC88931/
https://doi.org/10.24114/jpkim.v9i2.7621
https://europepmc.org/article/med/9709046
https://journal-jps.com/index.php/jps/article/view/28
https://doi.org/10.22270/ajprd.v8i3.712
https://journal.ipb.ac.id/index.php/JIPI/article/view/25188
https://doi.org/10.1128/9781683670131.ch41
https://iopscience.iop.org/article/10.1088/1742-6596/1402/5/055041
https://www.sciencedirect.com/science/article/abs/pii/S1567134813003146
https://www.sciencedirect.com/science/article/abs/pii/0168160590900365
https://journal.ubaya.ac.id/index.php/MPI/article/view/1319
https://doi.org/10.22270/ajprd.v8i1.660

Jurnal Pendidikan Kimia
Vol. 12| No. 2 |70 - 78| August | 2020

Simaremare, E. S. (2014). Skrining fitokimia ekstrak etanol daun gatal (Laportea decumana
(Roxb.) Wedd). Pharmacy. Jayapura: Fakultas MIPA Universitas Cendrawasih Jayapura, 11
(1).

Sitorus, P. (2018). Obat Herbal Indonesia (Herbal Medicine). Medan: USU Press

Tekerek, S., Kudret, A., & Alver, U. (2011) .Dye-sensitized solar cells fabricated with black
raspberry, black carrot and rosella juice. Indian Journal of Physics, 85(10), 1469-1476. doi:
10.1007/512648-011-0166-8.

Vaghasiya, Y., Dave, R., & Chanda, S. (2011). Phytochemical analysis of some medicinal plants
from western region of India. Research Journal of Medicinal Plants, 5(5), 567-576. doi:
10.3923/rjmp.2011.567.576

Wu T, Mengying H, Xixi Z, Ying Z, Tianfu Q, Siyi P, & Xiaoyun X. (2013). A structur activity
relationship study of flavonoids as inhibitors of E. coli by membrane interaction effect.
Biochimica et Biophysica Acta, 1828(11), 2751-27566. doi: 10.1016/j.bbamem.2013.07.029

Zen, N. A. M., de Queljoe, E., & Singkoh, M. (2015). Uji bioaktivitas ekstrak padina australis
dari pesisir pantai molas Sulawesi Utara terhadap bakteri Staphylococcus epidermidis.
Jurnal Pesisir dan Laut Tropis, 3(2), 34-40. doi: 10.35800/jplt.3.2.2015.10451

78

H. Purba et al. Phytochemical screening of bunga rosella


https://link.springer.com/article/10.1007/s12648-011-0166-8
https://scialert.net/jhome.php?issn=1819-3455
https://www.sciencedirect.com/science/article/pii/S0005273613002757
https://doi.org/10.35800/jplt.3.2.2015.10451

