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ABSTRACT

The purpose of this study was to determine how Staphylococcus aureus responded to
Kembang Bulan (Tithonia diversifolia) leaf extract's antibacterial properties. Eight S.
aureus bacterial isolates from three Surabaya dairy farms were used in this study.
Tithonia diversifolia leaf extract at concentrations of 10%, 5%, 2.5%, 1.25%, and 0% were
employed in the study's samples. The antibacterial activity of Tithonia diversifolia leaf
extract was assessed in this work using the disk diffusion method and an inhibition
zone estimated in millimeters. Based on the findings of this study, it was determined
that Tithonia diversifolia leaf extract at 5% and 10% concentrations had 100%
antibacterial activity against S. aureus in eight samples. As with S. aureus, Tithonia
diversifolia leaf extract at concentrations of 0%, 1.25%, and 2.5% did not exhibit any
antibacterial action.
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INTRODUCTION

In the tropical nation of Indonesia,
there are 28,000 different types of
plants, with more than 7,000 of them
purportedly having therapeutic
properties (Pramono, 2002). While the
remaining species still require scientific
study, only 283 of them are utilized as
traditional medicines (Khairullah et al.,
2020). Indonesia's diverse flora serves a
range of purposes, one of which is as a
source of medicinal plants (Isnawati et
al., 2019).

Medicinal plants are those that have
been identified and proven to have
substances that help prevent and treat
illnesses, carry out specific biological
functions, and protect against insects
and fungi based on human observation
(Mahomoodally, 2013). The local
community is crucial as a source of
information for the continued use of
herbal medicines since it possesses
traditional knowledge of therapeutic
plants (Rahayu et al., 2020). Recent
studies have focused on using anti-
microbial screening to identify the
medicinal uses of plants (Vaou et al,,
2010; Manandhar et al., 2019; Romulo et
al., 2018).

One of the medicinal plants used in
traditional medicine in Indonesia
belongs to the Asteraceae family and is
called Kembang Bulan or Tithonia
diversifolin (Rahman et al.,, 2021). This
plant is effective in treating liver
disease, leprosy, flatulence, and
wounds or injuries that have bruised
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(Sari et al., 2016). The result from the
phytochemical screening test of Tithonia
diversifolia leaves contains flavonoids,
glycosides, saponins, tannins, and
triterpernoid or steroids (Otusanya and
Ilori, 2012). The presence of flavonoid
and tannin compounds is expected to
inhibit bacterial growth and has
antibacterial activity (Ogundare, 2007).

Staphylococcus aureus is a significant
human pathogen because it can cause
catastrophic life-threatening infections,
moderate skin infections, and food
poisoning (Hennekinne et al., 2012).
Meanwhile, certain S. aureus bacterial
strains are part of the typical human
skin and respiratory tract flora (Otto,
2010). The effects of S. aureus species on
animal health and their ability to spread
from animals to humans and humans to
animals make them harmful in
veterinary medicine (Lozano et al,
2016). It has a significant negative effect
on animal health and welfare and
results in significant financial losses in
the production of livestock because it
can make cattle develop mastitis, which
lowers milk supply (Karzis et al., 2014;
Peton and Leloir., 2014).

Previous research using the extract
from Tithonia diversifolia leaves, proved
its antibacterial activity against S. aureus
bacteria when used using the well
diffusion method, therefore, using the
disk diffusion method, the author of
this study intends to investigate the
Tithonia
diversifolin leaf extract against other

antibacterial  activity = of

bacteria that harm cattle and cause
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financial losses in the production of
livestock, such as S. aureus (Ningsih et
al., 2016).

Through the use of a disk diffusion
technique with Tithonia diversifolia
extract, this study seeks to identify the
antibacterial activity of Kembang Bulan
(Tithonia diversifolia) against S. aureus as
a result of the existence of an
antibacterial ingredient in the plants.

MATERIALS AND METHODS

Different concentrations of infusion
are made using the Tithonia diversifolia
leaf extract that was purchased from
PT. Herbacore. This study used several
concentrations of Tithonia diversifolia
extract, including 10%, 5%, 2.5%, 1.25%,
and 0%. For 10% of Tithonia diversifolia
infusion use 1 gr extract in 9 ml
methanol and ethanol as solvent, for 5%
Tithonia diversifolia infusion use 0.5 gr
extract in 9.5 ml methanol and ethanol
as solvent, 2.5% Tithonia diversifolia
infusion use 0.25 gr extract in 9.75 ml
methanol and ethanol as solvent, 1.25%
Tithonia diversifolia infusion use 0.125 gr
extract in 9.875 ml methanol and
ethanol as solvents, for 0% use only
ethanol and methanol. Give each
injection 24 hours. Each infusion should
have a blank disk in it. Let it stand for
10 minutes. Take the infused disk and
incubate it till it is dry after 10 minutes
(Lemos et al., 2010).

Eight pure isolates of S. aureus were
used in this study. They were found in
isolated milk from instances of
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subclinical mastitis in the Surabaya
dairy farms Kaliwaron, Jemursari, and
Bendul Merisi.

Prepare a Petri disk measuring 90 x
15 mm that already has Mueller-Hinton
media on it. Then, prepare a bacterial
suspension that has been standardized
with McFarland Standard no. 1 by
dissolving  bacterial = colonies in
physiological NaCl 0.9% solvent (PZ).
Finally, drop 0.2 ml of the suspension
on the Mueller-Hinton medium's
surface in the Petri disk. Flatten with a
bent crooked glass and let stand for 15
minutes (Abba et al., 2020).

Attaching a blank disc with various
concentrations of Tithonia diversifolia
extract to the surface of Mueller-Hinton
agar media and letting it stand for 15
minutes is how the antibacterial test for
the extract is carried out. Tithonia
diversifolia extracts of 10%, 5%, 2.5%,
1.25, and 0% were employed in this
study, along with a 30 pg disk of
tetracycline, which was incubated for 24
hours at 30°C to 35°C. Observe the clear
zones around the disk by millimeters
using a caliper (Ramandinianto et al,,
2020).

The inhibition zone is determined in
this study using calipers in millimeters
and compared to the norm in Tables 1
and 2.

RESULTS AND DISCUSSION
Table 3 shows the inhibition zone as

determined by the antibacterial activity
extract of Tithonia diversifolia leaf using
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Table 1. Diameter of inhibition zone (CLSI,2013)

Antibacterial Resistant Intermediate  Sensitive

Tetracycline30 pg <14 mm 15 mm-18mm =19 mm

Table 2. The standard diameter of inhibition zone Tithonia diversifolia extract

Antibacterial Resistant Intermediate Sensitive

Tithonia difersivolia ext - - > 8 mm

Table 3. Measurement of inhibition zone of Staphylococcus aureus sensitivity to
antibacterial from Tithonia diversifolia leaf extract with methanol as a solvent and
tetracycline antibiotic as the positive control

Diameter of inhibition zone in mm

No. Samples

0% 1.25% 2.5% 5% 10% Tetracycline 30 pg
1 1 6(R) 6(R) 6(R) 9.21(5) 11.21(S) 21.3(S)
2 9 6(R) 6(R) 6(R) 13.77(S) 15.6(S) 23.6(S)
3 15 6(R) 6(R) 6(R) 11.9(5) 13.7(S) 21.34(S)
4 17 6(R) 6(R) 6(R) 9.1(5) 10.2(S) 21.28(S)
5 18 6(R) 6(R) 6(R) 11.53(S) 15.1(S) 25.5(S)
6 23 6(R) 6(R) 6(R) 12.98(S) 19.8(5) 29.45(S)
7 26 6(R) 6(R) 6(R) 13.1(S) 16.7(S) 26.8(S)
8 28 6(R) 6(R) 6(R) 13.3(S) 20.2(5) 30.5(S)

Table 4. Measurement of inhibition zone of S. aureus sensitivity to antibacterial from
Tithonia diversifolia leaf extract with ethanol as a solvent and tetracycline antibiotic as
the positive control

Diameter of inhibition zone in mm
No. Samples

0% 1.25%  2.5% 5% 10% Tetracycline 30 pg

1 1 6(R)  6(R)  6(R) 82105 10.01(S) 20.12(S)

2 9 6(R)  6(R)  6®R)  1117(S)  13.61(5) 22.56(S)

3 15 6(R)  6(R)  6(R)  10120S)  12.34(S) 20.44(S)

4 17 6(R)  6(R)  6(R) 87(5)  9.12(5) 21.56(S)

5 18 6(R)  6(R)  6(R)  9236S)  11.24(S) 22.67(S)

6 23 6(R)  6(R)  6(R)  1064©S)  14.37(S) 26.15(S)

7 26 6(R)  6(R)  6(R)  11.38(1S)  15.84(9) 25.35(S)

8 28 6(R) 6(R)  6(R) 1210 17.43(S) 28.41(S)
the disk diffusion method. Tables 3 and 2.55% resistant to S. aureus, while 5%
4 show that extracts of the leaves of and 10% are sensitive to S. aureus. All
Tithonia diversifolia are 0%, 1.25%, and of the samples are responsive to the
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antibiotic tetracycline. Through the diversifolia leaf extract at 5% and 10%
inhibition zone that formed around the when using ethanol and methanol as
disk, the sensitivity is visible (Hombach solvents, while eight (100%) isolates
et al., 2013). were found to be resistant at 0%, 1.25%,

Using the disk diffusion method to and 2.5% when using ethanol and
determine the antibacterial activity of methanol as solvents. Eight (100%)
Tithonia diversifolia leaf extract in tables isolates were also found to be sensitive
5 and 6, eight (100%) isolates were to tetracycline at 30 pg.

found to be sensitive to Tithonia

Table 5. Percentage (%) of antibacterial activity of Tithonia diverfolia leaf extract with
methanol as a solvent and tetracycline antibiotic as the positive control

Sensitivity Categories 0% 1.25%  2.5% 5% 10% Tetracycline 30 pg
Resistant 00%) 0(@©%) 0(%) 8(100%) 8 (100%) 8 (100%)
Intermediate 0(0%) 0(@©O%) 0(%) 8(100%) 8 (100%) 8 (100%)
Sensitive 0(0%) 0(@©%) 0(@©%) 8(100%) 8 (100%) 8 (100%)

Table 6. Percentage (%) of antibacterial activity of Tithonia diverfolia leaf extract with
ethanol as solvent and tetracycline antibiotic as control positive

Sensitivity Categories 0% 1.25%  2.5% 5% 10% Tetracycline 30 pg
Resistant 0(0%) 0(0%) 0(0%) 8(100%) 8 (100%) 8 (100%)
Intermediate 0(0%) 0(0%) 0(0%) 8(100%) 8 (100%) 8 (100%)
Sensitive 0(0%) 0(0%) 0(0%) 8(100%) 8 (100%) 8 (100%)

The leaf extract from Tithonia As a result, bacterial growth will be
diversifolin  contains  sesquiterpenes, inhibited by the loss or suppression of
tannin, flavonoids, and terpenes that autolytic enzyme activity (Ahmed et al.,
have an antibacterial effect by blocking 2020).
the autolysin enzyme, which is Sesquiterpenes are a class of
necessary to create openings for a secondary metabolites found in Tithonia
continuous network of mucopeptides diversifolia leaf extract that function as
and adding new building blocks during an antibacterial agent by rupturing the
growth, necessary to separate the two phospholipid membrane of S. aureus
freshly created bacteria from one (Merciline and Dominic, 2020).
another and for modifying the cell wall In this study, tetracycline 30 pg was
to create the septum that separates one utilized as a positive control to
bacterium into two cells (Dewole, 2013). demonstrate that the bacteria are
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susceptible to antibiotics. Tetracycline is
a broad-spectrum antibiotic that can
stop both Gram-positive and Gram-
negative  bacteria from  growing
(Grossman, 2016). Tetracycline serves as
a comparison in this study between
Tithonia diversifolia leaf extract and
tetracycline, which possesses
antibacterial action against S. aureus
(Ogunfolaka et al., 2010). In this study,
all samples are tetracycline sensitive.
Tetracycline works by preventing
bacteria from synthesizing proteins
(Barrenechea et al., 2021).

CONCLUSIONS

In this research, tetracycline has
a function as the comparison of Tithonia
diversifolia leaf extract that can have the
same effect as tetracycline that has
antibacterial activity against S. aureus.
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