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e Staphylococcus epidermidis. Methods: Jatropha curcas leaves and C.

burmanii cortex were macerated in the 70% ethanol as the solvent.

Then both extract's secondary metabolites were analyzed using a
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C. burmanii cortex demonstrated stronger antibacterial activity against
S. epidermidis in the MIC/MBC values of range 0. 3125 to 0.625%w/v than that of J. curcas
extract with the MIC/MBC ranging from 0.625 to 1.25 %w/v. Conclusion: C. burmanii
cortex can be furthered to be developed as a potential antiinfectious natural drug against S.

epidermidis.
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INTRODUCTION

The use of over-the-counter antibiotics commonly used without rational rules in the treatment
of infections and the ability of bacteria to transmit their genetic resistance to bacteria of the
same or different species has led to the use of new therapeutic agents.!! Similar to reported
cases of bacterial resistance, this is a resident flora of human skin and a potential human
pathogen. However, it has been reported to be resistant to several previously used
antibiotics. Staphylococcus epidermidis is the most commonly isolated Staphylococcus
species from human epithelium and is found mainly in the axillary, head, and nares area.!?
These opportunistic bacteria infect individuals when the body's immune system is weak and
cause bacteremia.®¥ Currently, resistant S. epidermidis has become a serious problem in
hospitals.® " Resistant S. epidermidis strains are considered to be one of the major causes of
human clinical infections in hospitals. Considering the antibiotic resistance growing of
microorganisms pronounce increasing, the research of new antimicrobial agent inventions is
being important. For S. epidermidis resistance data, it was reported that its resistance to
methicillin is at 75-90%, higher than the correlate rate for S. aureus.®! S. epidermidis is a
common contaminating bacterium associated with infections due to contamination of
prostheses and other medical devices.®™ S. epidermidis contribute to increased
antimicrobial resistance, primarily to the antibiotic vancomycin. Infections caused by the

bacteria are therefore more difficult to treat.

The medicinal use of plants around the world is gradually increasing due to their
pharmacological actions for maintaining human health.™? With the acceptance of traditional
medicine as an alternative form of health care, and the development of microbial resistance to
available antibiotics, the authors determined the antibacterial properties of J. curcas leaves
and C. burmanii cortex and supporting the spectrum use of this plant. The main reason for the
purpose of this study was based on the existence of supporting empirical data demonstrating
the suitability of both plants for the treatment of infectious disease. Currently, it is
uneconomical to use Jatropha trees only as planting fences and barrier areas. Jatropha curcas
L1131 also known as hazelnut, purplenut, or peanut, is used in folk medicine to treat various
ailments such as skin infections, gonorrhea, jaundice, and fever.™ Meanwhile, C. burmanii
is a tree native to Indonesia and Southeast Asia.™ The cortex of this plant has been used
empirically in traditional medicine and the seasoning industry. One of the bioactive
substances identified in C. burmannii is trans-cinnamaldehyde.[*”? Another study reported that

extracts from the cortex of C. burmannii exhibited high levels of phenols and had good
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antibacterial activity. In addition, it was reported that C. burmanii cortex extract was closely

associated with its phenolic compounds. 8!

MATERIALS AND METHODS

Samples

C. burmannii cortexs were collected at the Herbal Center in Bandung, West Java, Indonesia.
J. curcas leaves were collected from the manoko plantation in Bandung, West Java,
Indonesia. The plants were identified at the Laboratory of Plant Taxonomy, Department of
Biology, Faculty of Mathematics and Natural Sciences, Padjadjaran University, Km 21,
Bandung Sumedang, Jatinangor Sumedang, West Java, Indonesia. Staphylococcus
epidermidis was obtained from the Microbiology Laboratory, Faculty of Pharmacy,

Padjadjaran University.

Extraction and Phytochemical Screening Analysis

In this study, we used 0.2 g C. burmannii cortexs simplicial and | Kg J. curcas dried leaves
to be each macerated in ethanol 70% as the solvent and the macerates were collected every 24
h for 3 d. The collected maserates were evaporated by a rotary evaporator in 40-50°C untill
the thick extract achieved in a constantly weigh. The extracts were screened using Fansworth
method to detect the content of secondary metabolites such as alkaloids, polyphenols,
flavonoids, tannins, quinone, triterpenoid, monoterpenoid, sesquiterpenoid, steroid, and
saponins.?”!

Antibacterial Activity Test

The antibacterial activity of the extract was tested using the agar diffusion method. 20 pl of
staphylococcal suspension was dropped into a sterile Petri dish, suspended in 20 ml of warm
MHA medium (40-45 °C), then homogenized and allowed to solidify. The solid medium was
then pierced to form extract storage holes in the medium. Different concentrations of extract
were pipetted to 50 puL and poured into wells. Positive and negative controls were run to
confirm the results. Negative controls consisted of sterile agar media and were used to check
the sterility of the environment, materials, and analyst handling. Positive controls consisted of
agar plates inoculated with bacteria. Test media and control plates were incubated at 37°C for

18-24 hours. The inhibition zone diameter was measured with a vernier caliper.
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MIC Determination

A minimum inhibitory concentration test of the extract was performed using the
microdilution method. 1 ml of Mueller Hinton Broth was added to each sterile tube. Extracts
were solubilized in dimethyl sulfoxide (DMSQO) and serially diluted 2-fold in MHB medium
to obtain the following concentrations: 0.3125; 0.625; 1.25; 2.5; 5.0 and 10% w/v. Then 10 pl
of bacterial suspension was added to each tube. The media tested were then incubated at a
temperature of 370° C. for 24 h. The MIC value was determined from the lowest

concentration at which no turbidity was observed.

RESULTS AND DISCUSSION

Phytochemical Analysis Result

Ethanol extracts of Jatropha leaves and C. burmannii cortex had shown the presence of
tannins, flavonoids, steroids, and saponins. The result of phytochemical screening can be seen
in Table 1.

Table 1: Phytochemical screening.

Compounds Results —
J. curcas C. burmannii
Alkaloids - -
Quinones - -
Tannins + +
Flavonoids + +
Saponins + +
Steroids/Triterpenoids + +

Notes: (+) = present; (-) = absent

In another study, from the same phytochemical screening results of Jamblang leaves ethanol
extract [Syzygium cumini (L.) Skeels] containing flavonoids, tannins, saponins and steroids,
demonstrated anti-acne activity against S. epidermidis.[" It is therefore hypothesized that the
presence of these secondary metabolites may contribute to the antibacterial activity of both

ethanol extracts against S. epidermidis.

Antibacterial Activity Test Results

Data on the antibacterial potency of J. curcas leaves and C. burmannii cortex extracts are
presented in Table 2. The susceptibility of staphylococcal strains increased gradually as the
concentration of the extract increased. There was a significant correlation between extract

concentration and inhibition diameter.

www.wipr.net | Vol 12, Issue 10,2023. | 1SO 9001:2015 Certified Journal | 55



Kusuma et al. World Journal of Pharmaceutical Research

Table 2: Diameter Inhibition of Antibacterial Activity Test.

Concentration (%ow/v) | Diameter of Zones Inhibition (mm)
J. curcas C. burmannii
20 13.80 £ 0.00 21.45+0.0025
40 14.20 £ 0.01 22.00£0.0025
60 15.10 £ 0.00 22.65+0.0020
80 15.97 £ 0.00 23.05+£0.0001

A cortex extract of C. burmannii showed potent antibacterial properties against S.
epidermidis than J. curcas. This extract can inhibit the growth of staphylococci at low
concentrations, it produced large inhibition diameters and thus had great potential as a
medicinal plant for the treatment of S. epidermidis infections. The antibacterial activity of C.
burmannii cortex extract was confirmed to be due to the potential of bioactive substances
contained in the extract. However, based on the diameter of zones inhibition, J. curcas can be
categorized as a strong or active antibacterial agent. The three categories of inhibition are

assessed as follows: very active (>11 mm), moderately active (6-11 mm), inactive (6 mm).[??

MIC and MBC Determination Result
The Minimum Inhibitory Concentration (MIC) is the lowest concentration of an antimicrobial
agent that inhibits the apparent growth of microorganisms. After that, MIC was subcultured

on the surface of an agar medium, and the MBC values shown in Table 3 were obtained.

Table 3: Diameter Inhibition of Antibacterial Activity.

Concentration (%ow/v) Bacterial growth
J. curcas | C. burmannii
20 - -
10 - -
5 - -
2.5 - -

1.25
0.625
0.3125
0.15

0.075

+ |+ |+ |+
+ |+ |+

Test

C. burmanii cortex demonstrated stronger antibacterial activity against S. epidermidis in the
MIC/MBC values of range 0. 3125 to 0.625%w/v than that of J. curcas extract with the
MIC/MBC ranging from 0.625 to 1.25 %w/v.
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CONCLUSION

This invention study confirmed that C. burmannii cortex extract has a potential antibacterial

activity and promising to be furthered developed as tha anti-infectious agent for S.

epidermidis infection.

REFERENCES

1.

Levy SB. (Factors Impacting on The Problem Of Antibiotic Resistance). J Antimicrob
Chemother, 2002; 49(1): 25-30.

Kloos WE, Musselwhite MS. (Distribution and Persistence of Staphylococcus and
Micrococcus Species and Other Aerobic Bacteria on Human Skin). Appl Microbiol,
1975; 30: 381-385.

Eiff CV, Peters G, Heilmann C. (Pathogenesis of Infections Due to Coagulase-Negative
Staphylococci). The Lancet Infect Dis, 2002; 2: 677-685.

Viale P, Stefani S. (Vascular catheter-associated infections: a microbiological and
therapeutic update). J Chem, 2006; 18: 235-249.

Schaefler S. (Staphylococcus epidermidis BV: Antibiotic Resistance Patterns,
Physiological Characteristics, and Bacteriophage Susceptibility). Appl Microbiol, 1971,
22:693-699.

Cabrera-Contreras R, Morelos-Ramirez R, Galicia-Camacho AN, Meléndez-Herrada E.
(Antibiotic Resistance and Biofilm Production in Staphylococcus Epidermidis Strains,
Isolated from A Tertiary Care Hospital In Mexico City). ISRN Microbiol, 2013; 2013:
918-921.

Klevens RM, Morrison MA, Nadle J, Petit S, Gershman K, Ray S, et al. (Invasive
Methicillin-Resistant Staphylococcus aureus Infections in The United States). Jama,
2007; 298: 1763-1771.

Diekema DJ, Pfaller MA, Schmitz FJ. (Survey Of Infections Due to Staphylococcus
Species: Frequency of Occurrence and Antimicrobial Susceptibility Of Isolates Collected
In The United States, Canada, Latin America, Europe, and The Western Pacific Region
For The SENTRY Antimicrobial Surveillance Program, 1997-1999). Clin Infect Dis,
2001; 32: S114-S132.

Blum RA, Rodvold KA. (Recognition and importance of Staphylococcus
epidermidis infections). Clin Pharm, 1987; 6(6): 464-475.

www.wipr.net | Vol 12, Issue 10,2023. | 1SO 9001:2015 Certified Journal | 57



Kusuma et al. World Journal of Pharmaceutical Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Golus J, Stankevic M, Sawicki R, Los R, Malm A, Ginalska G. (Quantitative analysis of
biofilm formed on vascular prostheses by Staphylococcus epidermidis with different ica
and aap genetic status). Int J Artif Organs, 2013; 36(2): 105-112.

Vuong C, Gerke C, Somerville GA, Fischer ER, Otto M. (Quorum-sensing control of
biofilm factors in Staphylococcus epidermidis). J Infect Dis, 2003; 188(5): 706-18.
Cowan MM. (Plant products as antimicrobial agents). Clin Microbiol Rev, 1999; 12(4):
564-82.

Uche FI, Aprioku JS. (The Phytochemical Constituents, Analgesic and Anti-inflammatory
Effects of Methanol Extract of Jatropha curcas Leaves in Mice and Wister albino rats). J
Appl Sci Environ Manage, 2008; 12: 99-102.

Ighinosa OO, Igbinosa EO, Aiyegoro OA. (Antimicrobial Activity and Phytochemical
Screening of Stem Bark Extracts from Jatropha curcas (Linn)). Afr J Pharm Pharmacol,
2009; 3: 58-62.

Akinpelu DA, Aiyegoro OA, Okoh A I. (The Bioactive Potentials of Two Medicinal
Plants Commonly Used as Folklore Remedies Among Some Tribes in West Africa). Afr J
Biotechnol, 2009; 8(8): 1660-1664.

Cao H, Graves D, Anderson R. (Cinnamon Extract Regulates Glucose Transporter And
Insulin-Signaling Gene Expression In Mouse Adipocytes). Phytomed, 2010; 17:
1027-1032.

Lv G, Huang W, Yang F, Li J, Li S. (Pressurized Liquid Extraction And GC-MS Analysis
For Simulateneous Determination Of Seven Components In Cinnamomum Cassia And
Effect Of Sample Preparation). J Sep Sci, 2010; 33: 2341-2348.

Shan B, Cai YZ, Brooks JD, Corke H. (The In Vitro Antibacterial Activity Of Dietary
Spice And Medicinal Herb Extracts). Int J Food Microbiol, 2007; 117: 112-119.
Al-Dhubiab BE. (Pharmaceutical Applications And Phytochemical Profile Of
Cinnamomum burmannii). Pharmacogn Rev, 2012; 6: 125-131.

Fansworth NR. (Biology and phytochemical screening of plants). J Pharm Sci, 1966; 55:
263-264.

Rachmawati N, Maulidiyah G, Aminah. (Test The Taste ability and Toxicity of Jamblang
[Syzygium cumini (L.) Skeels] Leaf Extract Against Staphylococcus epidermidis Bacteria
Growth). e-journal Biologi Indonesia, 2021; 17: 39-46.

Nurliana, Sudarwanto M, Sudirman L, Sanjaya AW. (The prospect of Acehnese

traditional foods as a healthy food: the initial detection of antimicrobial activity of plieku

www.wipr.net | Vol 12, Issue 10,2023. | 1SO 9001:2015 Certified Journal | 58


https://jurnalbiologi.perbiol.or.id/

Kusuma et al. World Journal of Pharmaceutical Research

oil and plieku crude extracts). Dissertation 2009. Veterinary science study program.

Bogor Agricultural Institute.

www.wipr.net | Vol 12, Issue 10,2023. | 1SO 9001:2015 Certified Journal | 59



