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ABSTRACT

Simpur (Dillenia sp.) is a plant that can be used as traditional antibacterial medicine. This study aims
to determine the inhibitory activity of Staphylococcus aureus bacteria when exposed to a
concentration of methanol extract from Simpur leaves (Dillenia sp.). This study utilized a completely
randomized design with five concentration levels of Dillenia sp. specifically, the study included a
control group and methanol extracts of Simpur leaves at concentrations of 5%, 10%, 15%, and 20%.
The methods used included total plate count, hemocytometer, and UV-Vis spectrophotometry,
which were then analyzed using ANOVA (Analysis of Variance). The results showed that the
greatest inhibition occurred in the methanol extract of Simpur leaves (Dillenia sp.) at a concentration
0f 20%, there was a decrease in the number of colonies ranging from 90% to 94%, while the decrease
in the number of cells ranged from 17% to 18%. The lowest inhibition was found in the methanol
extract of Simpur leaves (Dillenia sp.) with a concentration of 10%, the proportion of decreasing the
number of colonies ranged from 63% to 70%, while the proportion of decreasing the number of cells
ranged from 6% to 7%. The highest optical density (OD) value at a 20% concentration ranged from
0.482 to 0.547, while the lowest value at a 5% concentration ranged from 0.127 to 0.131. The
conclusion of this study is that the methanol extract of Simpur leaves (Dillenia sp.) Bacteriostatic
antibiotics only inhibit bacterial growth and cannot kill bacteria.
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INTRODUCTION

Simpur (Dillenia sp.) is commonly found in various regions, including Sumatra,
Java, and Kalimantan. Traditionally, these leaves are used as a wrapper for rice.
The fruit is used as a laxative for stomach aches, a cooling drink for fever, and an
ingredient in cough medicine. Based on literature studies and previous research,
Simpur contains secondary metabolite compounds with pharmacological effects. In
research on the phytochemical tests of Simpur leaves extract, various active
compounds were found, including alkaloids, phenols, tannins, flavonoids, steroids,
terpenoids, and saponins (Prananda et al., 2015). These compounds have activity in
inhibiting bacteria that cause infections.

Infectious diseases remain a health issue in both developing and developed
countries. Microorganisms that cause infectious diseases include parasites, viruses,
and bacteria. S. aureus is the most common cause of nosocomial infections, which
patients acquire after being admitted to the hospital (Jawetz, 2004). Several types
of diseases that can be caused by S. aureus infection include mastitis, dermatitis
(skin inflammation), respiratory tract infections, impetigo, abscesses, toxic shock
syndrome, and food poisoning. Symptoms may include nausea, vomiting, and
diarrhea (Affifurahman, 2014).

The research results of Yakop et al. (2020) showed that Dillenia suffruticosa leat
extract can inhibit the growth of S. aureus at a concentration of 300 mg/ml, resulting
in an inhibition zone of 7.44 mm. Research by Apu et al. (2010) demonstrated
antimicrobial and cytotoxic activities in various fractions of Dillenia indica. The
research results of Wiart et al. (2004) showed that the methanol extract from D.
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suffruticosa has the potential to be antimicrobial and antifungal against Bacillus
cereus, Bacillus subtilis, Candida albicans, and Pseudomonas aeruginosa. One
milligram of D. suffruticosa extract exhibits antibacterial activity against B. subtilis
and P. aeruginosa, resulting in inhibition zones of 7 mm and 9 mm, respectively.
The research results of Syafrana et al. (2021) showed that Dillenia sp. leaves extract
has the potential as an antimicrobial for S. aureus, showing a high inhibition zone
of 10.52 mm at a concentration of 40%. Meanwhile, leaf extracts cannot
demonstrate an inhibition zone or inhibit the growth of Escherichia coli and
Candida albicans.

Based on several previous research findings regarding the antibacterial activity
of Dillenia sp., it exhibited activity that inhibits bacterial growth, resulting in the
formation of a clear zone. Even though the antibacterial properties have been
proven, few studies have investigated the inhibitory effect on the growth of S.
aureus colonies and cells using methods such as total plate count, hemocytometer,
and UV-Vis spectrophotometry. Based on this, further testing is needed to assess
the effect of administering methanol extract of Dillenia sp. against the growth of S.
aureus bacteria with several different concentrations. This study aims to determine
the inhibitory activity of S. aureus bacteria when exposed to a concentration of
methanol extract from Simpur leaves (Dillenia sp.). It is hoped that this research
can provide basic information for the development of simpur plants as a source of
natural metabolites that can be used as alternative medicine or for the development
of medicinal preparations.

METHODS
Research Design

The experimental design used was a completely randomized design (CRD). This
research involved two levels of treatment. The first level was the control treatment
using distilled water, while the second level involved the methanol extract of
Simpur leaves with concentrations of 5%, 10%, 15%, and 20%. Each treatment was
repeated three times, resulting in a total of 15 trials.

Research Tools and Materials

The tools used in this research include aluminum foil, autoclave, stirring rod,
glass beaker, Biological Safety Cabinet (BSC), Bunsen burner, Petri dish, funnel,
Erlenmeyer flask, measuring cup, hot-stir plate, incubator, test tube, filter paper,
refrigerator, micropipette, spectrophotometer, analytical scale, and vacuum rotary
evaporator. The materials used in this research were sterile distilled water, 70%
alcohol, hot water, and Simpur leaves (Dillenia sp.), FeCls, concentrated HCI,
concentrated H>SOg, pure culture of S. aureus, Nutrient Agar (NA), Nutrient Broth
(NB) Methanol, NaOH, Liebermann-Burchard reaction, Wagner's reagent, and
sterile saline.

Sample Preparation and Extraction of Simpur Leaves (Dillenia sp.)

Three kilograms of fresh green Simpur leaves are washed, sliced, and air-dried
indoors, then blended into powder. Two hundred grams of Simpur leaves powder
were soaked in 2 liters of methanol as a solvent. Maceration was carried out for
three days and repeated every 24 hours using the same procedure. The maceration
results are then filtered using filter paper. The filtrate obtained from the extract is
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evaporated using a rotary evaporator to yield a concentrated extract (Syafriana,
2021).

Media Preparation

Nutrient Agar (NA) is prepared by dissolving 20 grams in 1000 ml of distilled
water, while Nutrient Broth (NB) media is made by weighing 8 grams of nutrient
broth (NB) dissolve the powder in 1000 ml of distilled water. Each medium is
heated using a hot plate. The media was then sterilized in an autoclave at 121°C
with a pressure of 1 atm for 15 minutes.

Bacterial Rejuvenation

Rejuvenating bacterial isolates was performed by transferring the S. aureus
isolate onto Nutrient Agar media in a test tube using the streak method. The isolate
was then incubated for 24 hours at 37°C (Hermawan, 2007).

Bacterial Suspension Preparation

The S. aureus was taken with a loop and inoculated into an Erlenmeyer flask
containing 25 ml of sterilized Nutrient Broth (NB) Media. The sample was then
incubated at 37°C and homogenized with a shaker at room temperature for 6-18
hours. The suspension was then measured every 2 hours until the optical density
(OD) value of 0.8-1, obtained using a UV-Vis spectrophotometer at a wavelength
of 600 nm. The OD value is equivalent to the standard of McFarland 0.5 with an
estimated cell number of 1.5x10"8 CFU/ml (Claudia et al., 2021).

Preparation of Extract Concentration

Simpur leaves methanol extract solution was prepared by weighing 10 grams of
the extract. 10 mL of distilled water was added to obtain a stock solution with a
concentration of 10 g/10 mL. This study compared the extract concentrations of
5%, 10%, 15%, and 20% with a control group (0%). The test was carried out using
the tube dilution method (Waluyo, 2008). The test procedure is as follows:
1. 5% concentration, 0.5 ml of extract and 9.5 ml of distilled water.
2. 10% concentration, 1 ml of extract and 9 ml of distilled water.
3. 15% concentration, 1.5 ml of extract and 8.5 ml of distilled water.
4. 20% concentration, 2 ml of extract and 8 ml of distilled water.
5. Concentration 0% (control), 10 ml of distilled water.

The next step involved filling each tube with 1 ml of bacterial suspension, which
had been previously diluted with a syringe. Subsequently, the tube was
homogenized using a vortex until it reached a homogeneous state.

Viability Test of S. aureus using the Total Plate Count Method

This research was carried out at concentrations of 5%, 10%, 15%, 20%, and a
control. Observations were carried out twice, namely after 24 and 48 hours. Each 1
ml extract concentration of suspension was poured into a petri dish using the pour
plate method, followed by adding 20 ml of nutrient agar (NA) was added and
incubated at 37°C for 24 and 48 hours. After the incubation period, the bacterial
colonies were counted using the total plate count (TPC) method. The number of
colonies in the sample is calculated using the following formula (Waluyo, 2008):

Colonies per ml = Number of colonies per plate
Dilution factor
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Measurement of S. aureus Growth

The bacterial cell growth was measured using the UV-Vis spectrophotometry
method at concentrations of 5%, 10%, 15%, 20%, and control (without extract
addition). Observations were conducted twice, specifically after 24 and 48 hours.
Observations were made by examining the turbidity at each concentration and
measuring the Optical Density (OD) Value determined using UV-Vis
spectrophotometry at a wavelength of 600 nm. The cell population density of S.
aureus was calculated at 24 and 48 hours. Cell numbers were counted using a
hemocytometer placed under the microscope objective lens. In this method,
microscopic counts are carried out in grid boxes. Each scale box has an area of 1
mm?, comprising 25 large boxes with an area of 0.04 mm?, and each large box
consists of 16 small boxes. The thickness of the sample located between the two
slides and the cover glass is 0.02 mm. The number of cells in several large boxes
can be counted, and then the number of cells per milliliter of sample can be
calculated as follows (Waluyo, 2008).

Number of cells per ml of sample = Number of cells per large box x 1.15 x 10°

Phytochemical Screening of Simpur Leaves Extract
a. Alkaloid Test

The methanol extract of Simpur leaves was dropped onto a drip plate and then
treated with Wagner's reagent for 10 minutes. A brown precipitate will form if the
result is positive (Hanani et al., 2005; Farnsworth &amp; Cordell, 1976).

b. Flavonoid Test

The methanol extract of Simpur leaves was dropped onto a drip plate and then
treated with NaOH solution. If the result is positive, a yellow, orange, or red color
will appear (Farnsworth &amp; Cordell, 1976).

¢. Saponin Test

The methanol extract of Simpur leaves was dropped onto a drip plate, dripped
with hot water, and then left for 10 seconds before being left for 10 minutes. The
foam will form if the result is positive (Farnsworth &amp; Cordell, 1976).

d. Phenol Test

The methanol extract of Simpur leaves was dropped onto a drip plate and then
dripped with FeCl3 solution. Positive results will produce a green or blue-green
color, indicating the presence of phenol content.

e. Terpenoid Test

The methanol extract of Simpur leaves was applied to a drop plate and then
treated with an H>SO4 reagent. Positive results will lead to the formation of a blue
color (Marliana et al., 2005).

Data analysis
Data from measuring incubation time and bacterial numbers are represented in
growth graphs. In the graph, the X-axis represents the incubation time (in hours),
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while the Y-axis represents the percentage reduction in the number of colonies and
the number of S. aureus cells. Data from observations of the number of colonies
and number of cells are presented in tables and graphs showing percentage
reduction. Data on the number of colonies and bacterial cells after treatment were
analyzed using ANOVA (Analysis of Variance) with a significance level of 0.5%.
If the results shown are significantly different, proceed with the Duncan test with a
significance level of 5%.

RESULTS AND DISCUSSION

The results of treatment with methanol extract of Simpur leaves (Dillenia sp.)
on the growth of S. aureus colonies showed that the concentration of Simpur leaves
extract influenced the growth of the number of S. aureus colonies. Observations at
the incubation time of 24 hours and 48 hours showed that the number of S. aureus
colonies experienced growth in the number of colonies in the control and extract
treatments. However, in the extract concentration treatment, there was a decrease
in the percentage of colony numbers compared to the control treatment (Table 1,
Figure 1).

Table 1. Percentage reduction in the number of S. aureus colonies after treatment with
methanol extract of Simpur leaves (Dillenia sp.) using the total plate count

method
Mean and percentage decrease in number of colonies during
Treatment incubation time (x 10° CFU/mL)
24h (%) 48h (%)
Control 506,33453,78¢ 0 561,67439,50¢ 0

5% 145,00+13,75° 71,36 193,67+5,51° 65,52
10% 148,33420,74° 70,70 206,004-50,27° 63,32
15% 74,004-32,91* 85,39 107,33435,10° 80,89
20% 31,67419,50* 93,75 57,674+10,69* 89,73

Note: Values followed by different letters on the same line indicate significantly different results at
the o level: 0.05.

Based on the results of statistical analysis, it shows that the addition of the
concentration of methanol extract of Simpur leaves (Dillenia sp.) has a natural
effect on the growth of S. aureus as seen from the number of colonies at 24 hours
incubation time (F4.10 = 107.001, p = 0.000; Anova), and 48 hours (F4.10 =
107.424 p = 0.000; Anova). Duncan's further test results showed that the control
treatment was significantly different from all treatments. The 20% and 15%
treatments showed results that were not significantly different but were
significantly different from the other treatments. The 5% and 10% treatments also
showed results that were not significantly different but were significantly different
from the other treatments.

The graph of the growth of S. aureus bacteria using the Total Plate Count (TPC)
method shows that the bacteria can grow in all treatments. The results of the
research show that the graph of the percentage decrease in the number of colonies
shows that as the concentration value of the extract used increases, the growth of
the S. aureus bacteria decreases. The best percentage reduction occurred during 24-
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hour observations in each extract treatment compared to the control treatment
(Figure 1).
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Figure 1. Percentage reduction in the number of colony growth of S. aureus bacterial
isolates by giving methanol extract of Simpur leaves (Dillenia sp.) using the
total plate count method

The results of treatment with methanol extract of Simpur leaves (Dillenia sp.)
on the growth of S. aureus cells showed that increasing the concentration of Simpur
leaves extract affected the growth of the number of S. aureus cells. Observations at
the incubation time of 24 hours and 48 hours showed that the number of S. aureus
cells experienced growth in cell number. However, in the extract treatment, it was
seen that there was a decrease in the percentage of cell number compared to the
control treatment (Table 2).

Table 2. Percentage reduction in the number of S. aureus cells after treatment with
methanol extract of Simpur leaves (Dillenia sp.) using the hemocytometer

method
Mean and percentage decrease in cell number at incubation time
Treatment (x 10° cell/mL)
24h (%) 48h (%)
Control 90,67+4,04¢ 0 94,6743,05° 0
5% 79,6740,58% 12,13 84,3344,16% 10,92
10% 85,0045,29 6,25 87,6748,14% 7,39
15% 78,0043,61% 13,97 81,33+4,16° 14,09
20% 75,6743,51° 16,54 77,67+6,81° 17,96

Note: Values followed by different letters on the same line indicate significantly different results at
the a level: 0.05.

Based on the results of statistical analysis, it shows that the addition of the
concentration of methanol extract of Simpur leaves (Dillenia sp.) has a natural
effect on the growth of S. aureus as seen from the number of cells at 24 hours
incubation time (F4.10 = 7.006, p = 0.000; Anova), and 48 hours (F4.10 =4.024 p
=0.000; Anova). Duncan's further test results showed that at the 24-hour incubation
time, the control treatment was significantly different from all treatments. However,
the 5% and 15% treatments were similar to the 19% and 20% treatments. At an
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incubation time of 48 hours for all treatments, the extract concentration did not
make a significant difference between treatments.

The graph of the growth of S. aureus bacteria using the hemocytometer method
shows that the bacteria can grow in all treatments. The research results showed that
as the concentration value of the extract used increases, the growth of S. aureus
bacterial cells decreases. The growth graph in Figure 2 shows that bacteria given
the extract have different growth patterns. The best percentage reduction occurred
during 24-hour observations in each extract treatment compared to the control
treatment.

The results of the optical density value (OD) of the treatment of methanol extract
of Simpur leaves (Dillenia sp.) on the turbidity of S. aureus show that the
concentration treatment of Simpur leaves extract affects the Optical density value
of S. aureus using the UV-Vis Spectrophotometry method. 24-hour and 48-hour
observations of S. aureus OD values have increased. High growth was shown in the
20% treatment with OD values of 0.482 (24 hours) and 0.547 (48 hours), while the
lowest OD values were shown in the 5% treatment with amounts of 0.127 (24 hours)
and 0.131 (48 hours) (Table 3).
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Figure 2.Percentage reduction in the number of growth cells of S. aureus bacterial isolates
by giving methanol extract of Simpur leaves (Dillenia sp.) using the
hemocytometer method

Table 3. Turbidity value of S. aureus after treatment with methanol extract of Simpur
leaves (Dillenia sp.) using the UV-Vis Spectrophotometric Method

Optical Density value
Treatment 24h 48h
Control 0,458 0,448
5% 0,127 0,131
10% 0,285 0,274
15% 0,330 0,388

The graph of the growth of S. aureus using the UV-Vis Spectrophotometry
method shows that the bacteria can grow in all treatments. The research results
showed that as the concentration value of the extract used increased, the OD value
ofthe S. aureus bacteria increased. The growth graph in Figure 3 shows that bacteria
given the extract have different growth patterns. A concentration of 5% indicates
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that growth has decreased compared to the control treatment. Meanwhile, compared
with the control treatment, other concentration treatments showed that growth
increased as the treatment concentration increased.

=
—

0,6
805
204
Q
$ 0,3
Q =@=24 Jam
30,2
2 =0—48 Jam
S

(=)

0% 5% 10% 15% 20%
Extract concentration (%)

Figure 3.Decreased Optical Density Value of S. aureus by adding Methanol Extract of
Simpur Leaves (Dillenia sp.) Using the UV-Vis Spectrophotometry Method.

A phytochemical screening test for the methanol extract of Simpur leaves
(Dillenia sp.) was carried out to determine the content of secondary metabolite
compounds contained in the methanol extract of Simpur leaves by observing the
color change after being given the test reagent. The high or low levels of secondary
metabolites can be seen from the intensity of the color change and the large amount
of precipitate formed. The results of the phytochemical test of the methanol extract
of Simpur leaves (Dillenia sp.) showed several secondary metabolite compounds
such as alkaloids, flavonoids, and phenols (Table 4).

Table 4. Phytochemical screening results of Simpur leaves extract (Dillenia sp.)

No Secondary metabolite Type of test Results
1. Alkaloid Wagner +
2. Flavonoid NaOH +
3. Saponin Vortex in hot water -
4. Phenol FeCls +
5. Terpenoid H,SO4 -
Information:

(-) does not contain secondary metabolite compounds
(+) contains secondary metabolite compounds

Based on the results of the phytochemical test in Table 4 showed that the
methanol extract of Simpur leaves with the administration of Wagner's reagent
showed positive results (+), there were alkaloid compounds with a color change to
dark brown, and there was a precipitate. Flavonoid compounds with NaOH
administration showed positive results (+) with a brown color change and a
precipitate. Testing for phenolic compounds by administering FeCl; showed
positive results (+) with a bluish-green color change.

Viability is maintaining life in competition between individuals against nature
(Nurkartika, 2001). In this study, bacterial viability was influenced by adding
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methanol extract from Simpur leaves (Dillenia sp.). This extract was added to see
how a bacteria's viability affects the number of colonies and the number of S. aureus
cells.

Based on Tables 1 and 2, it was observed that S. aureus growth decreased in the
number of colonies and cells after treatment with a concentration of Simpur leaves
methanol extract, causing the growth of the number of colonies to decrease. These
results indicate that Simpur leaves extract at all treatment concentrations can inhibit
the growth of S. aureus compared to the control treatment. It is likely because the
control concentration of 0% did not contain Simpur leaves extract, so the number
of colonies that grew was greater than at other concentrations treated with Simpur
leaves methanol extract. According to Khunaifi (2010), microbial death is related
to antibacterial concentration, meaning that the higher the extract concentration, the
faster the bacteria die. This result is in line with the opinion of Jawetz (2008),
namely that antibacterial activity depends on concentration, temperature, and time.
Deficient concentrations can stimulate bacterial growth, higher concentrations can
inhibit it, and even higher concentrations can kill certain organisms.

Inhibition of S. aureus bacteria growth by administering methanol extract of
Simpur leaves (Dillenia sp.) was measured using the total plate count,
hemocytometer, and UV-Vis spectrophotometry methods. In the total plate count
and hemocytometer methods, the best concentration for inhibiting bacterial growth
occurred at 20% (Table 1 and Table 2). In Table 1, the total plate count method
shows that the higher the concentration of Simpur leaves methanol extract, the
smaller the number of colonies, so the percentage reduction in the number of
colonies increases. In contrast, in Table 2, the Haemocytometer method also shows
that the higher the concentration of Simpur leaves methanol extract, the higher the
number of cells. It gets smaller so that the percentage decrease in cell number
increases. It is thought that the higher the extract concentration is caused by
secondary metabolite compounds contained in the methanol extract of Simpur
leaves, the greater the inhibition of the growth of S. aureus bacteria. According to
Rakhmanda (2008), the lower the concentration of the extract, the less the number
of active compounds in the extract, so the ability of the extract to inhibit bacterial
growth is reduced. On the other hand, the higher the extract concentration used, the
more inhibited bacterial growth activity. It is due to more antibacterial compounds
in the extract with a high concentration.

The growth of S. aureus observed and measured using the UV-Vis
spectrophotometric method showed that the higher the concentration of Simpur
leaves methanol extract, the higher the optical density (OD) value. It is thought that
the high O.D. value is not only due to the growth of bacterial cells, but also there is
a possibility that there is an influence of giving a high extract concentration on the
color of the media, which can be absorbed by light waves and results in the
absorbance value being high as the concentration of Simpur leaves methanol extract
increases. It follows the opinion of Dewi (2010) that the increase in absorbance
values in the research results is not entirely caused by bacterial growth. However,
there are other factors, such as concentrated extract residues and the absorption of
light by bacterial cells, both living and dead. Thus, the results of increasing the
absorbance value cannot be interpreted as an indicator of bacterial growth but can
be influenced by several other factors.
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The inhibition graph of the percentage reduction in the number of S. aureus
bacterial colonies and cells was compared between the control treatment and the
treatment given methanol extract of Simpur leaves at incubation times of 24 hours
and 48 hours. The research results using the total plate count and hemocytometer
methods showed that the percentage decrease in the number of colonies and the
number of cells increased along with the addition of the concentration of Simpur
leaves methanol extract (Figure 1 and Figure 2). It is thought to be due to
secondary metabolite compounds in the methanol extract of Simpur leaves.
According to (Gan et al., 1995; Preta et al., 2014), the activity of secondary
metabolite compounds contained in plant extracts can attack various bacterial cells,
namely cell walls, cell membranes, proteins, and bacterial cell nucleic acids. It can
also inhibit the growth of bacterial cell metabolites.

Based on the results of phytochemical screening in this study, there were
alkaloid, flavonoid, and phenol compounds. These results follow Prananda's
research (2015), which stated that the ethanol extract of Simpur leaves contains
alkaloids, phenols, tannins, flavonoids, steroids, terpenoids, and saponins. These
secondary metabolites are expected to inhibit the growth of S. aureus in this study,
namely alkaloids, flavonoids, and phenols. The results of the phytochemical
screening showed that alkaloids, flavonoids, and phenols are the compounds that
play a role in bacterial growth. Flavonoids are one of the secondary metabolite
compounds often found in plant tissues, which have antioxidant properties and
antibacterial and antifungal effects, containing phenol groups believed to play a role
in their activity as antimicrobial agents (Abdi, 2010). Alkaloid compounds play a
role in inhibiting cell wall synthesis in bacteria. The mechanism of action of this
alkaloid compound causes instability in the bacterial cell wall, which causes various
essential functions such as selective permeability, active transport function, and
control of the protein structure of the bacterial cell to be disturbed, resulting in loss
of shape and lysis (Lamothe et al., 2009).

Based on research, methanol extract of Simpur leaves (Dillenia sp.) can inhibit
the growth of S. aureus bacteria or is bacteriostatic up to a concentration of 20%.
Based on several previous studies, Binahong (Anredera cordifolia) leaves extract
can inhibit the growth of S. aureus at a concentration of 25%. According to research
by Syafrana et al. (2021), Daum Simpur ethanol extract can inhibit the growth of S.
aureus at a concentration of 40%. This research shows that bacterial viability is
disturbed by the addition of methanol extract from Simpur leaves (Dillenia sp.),
which can be seen from the decrease in the number of bacterial colonies and cells.

CONCLUSION

The most significant inhibition occurred in the methanol extract of Simpur
leaves (Dillenia sp.) at a concentration of 20% with a percentage reduction in
colony number ranging from 90-94%, while the percentage reduction in cell
number ranged from 17-18%. The lowest inhibition was found in the methanol
extract of Simpur leaves (Dillenia sp.) with a concentration of 10%. The percentage
reduction in colony number ranged from 63-70%, while the percentage reduction
in cell number ranged from 6-7%. The highest optical density (OD) value at a
concentration of 20% ranges from 0.482-0.547, and the lowest value at a
concentration of 5% ranges from 0.127-0.131



A’yuni et al., Antibacterial Activity of Simpur

AKNOWLEDGEMENT

The author would like to express his thanks to the parents who have funded this
research. We also thank the Microbiology laboratory staff at the Faculty of
Mathematics and Natural Sciences and the Integrated Laboratory at Tanjungpura
University.

REFERENCES

Abdi, R. (2010). Flavonoid: Struktur, Sifat Antioksidatif dan Peranannya dalam
Sistem Biologi., Jurnal Belian. 9(2), 196-202.

Afifurrahman, Samadin, K.H., and Aziz, S. (2014). Pola Kepekaan Bakteri
Staphylococcus aureus terhadap Antibiotik Vancomycin di RSUP Dr.
Mohammad Hoesin Palembang. Maj Kedokt Sriwij, 46(4), 266-270.
https://doi.org/10.36706/mks.v46i14.2716

Apu, A.S., Muhit, M.A., Tareq, S.M., Pathan, A.H., Jamaluddin, A.T.M., and
Ahmed, M. (2010). Antimicrobial Activity and Brine Shrimp Lethality
Bioassay of the Leaves Extract of Dillenia indica Linn. Journal Young
Pharm, 2(1), 50-53. https://doi.org/10.4103/0975-1483.62213

Bibiana, W.L. (1994). Analisis Mikroba di Laboratorium. Jakarta: Raja Grafindo
Persada.

Claudia, K.M., Nursyirwani, and Effendi, I. (2021). Biodegradability of Proteolytic
Bacteria in Mangrove Ecosystems, Journal of Coastal and Ocean Sciences.
2(2), 120-126. https://doi.org/10.31258/joc0s.2.2.120-126.

Dewi, F.K. (2010). Aktivitas Antibakteri Ekstrak Etanol Buah Mengkudu (Morinda
citrifolia, linnaeus) terhadap Bakteri Pembusuk Daging Segar. (Skripsi,
Universitas Sebelas Maret). Retrieved from
file:///C:/Users/User/Downloads/7-  1.pdf

Fransworth, NR, and Cordell, G.A., (1976). A Riview of Some Biologically Active
Compounds Isolated from Plants as Reported in The 1974-1975 Literature’.
Lloydia, 39(6), 420- 455. PMID: 1026844

Gan, S., Setiabudy, R., Suyatna, F.D., and Purwantyastuti. (1995). Farmakologi
dan Terapi edisi 4. Jakarta: FK Universitas Indonesia.

Hanani, E., Mun’im, A., and Sekarini, R. (2005). Identifikasi Senyawa Antioksidan
dalam Spons Callyspongia sp, dari Kepulauan Seribu. Majalah Ilmu
Kefarmasian, 2(3), 127—133. https://doi.org/10.7454/psr.v2i3.3389

Jawetz, E,. Melnick, J.L., and Adelberg, E.A., (2008). Mikrobiologi Kedokteran,
Edisi ke-23. Jakarta: EGC.

Jawetz, Melnick, and Adelberg’s. (2004), Medical Microbiology, Edisi ke-23. New
York.

Khunaifi, M. (2010). Uji Aktifitas Antibakteri Ekstrak Daun Binahong (4nredera
cordifolia (Ten.) Steenis) terhadap Bakteri Staphylococcus aureus dan
Pseudomonas aeruginosa. (Skripsi Universitas Islam Negeri Malang.
Retrieved from http://etheses.uin-malang.ac.id/1033/

Lamothe, R.G., Mitchell, G., Gattuso, M., Diarra, M.S., Malouin. F., and Bouarab,
K. (2009). Plant Antimicrobial Agents and Their Effects on Plant and Human
Pathogens. International Journal of Molecular Sciences, 10(8), 3400-3419.
https://doi.org/10.3390/ijms 10083400



https://doi.org/10.36706/mks.v46i4.2716
https://doi.org/10.4103/0975-1483.62213
https://doi.org/10.31258/jocos.2.2.120-126.
file:///C:/Users/User/Downloads/7-%091.pdf
https://doi.org/10.7454/psr.v2i3.3389
http://etheses.uin-malang.ac.id/1033/
https://doi.org/10.3390/ijms10083400

112 Jurnal Bios Logos Vol. 15 No.1, Maret 2025

Marliana, S.D., Venty, S., and Suyono. (2005). Skrinning Fitokimia dan Analisis
Kromatografi Lapis Tipis Komponen Kimia Labu Siam dalam Ekstrak
Etanol, Jurnal Biofarmasi, 3(1), 26-31.
https://core.ac.uk/download/pdf/12345756.pdf

Nurkartika. (2001). Intisari Biologi. Jakarta: PT Aksarindo Primacipta.

Prananda, Y., Riza, H., Fajriaty, 1., Nasrullah, and Hasibuan, V.M. (2015). Skrining

Fitokimia Ekstrak Etanol Daun Simpur (Dillenia indica l.) sebagai Tahapan
Awal  pada Pengujian Toksisitas, Jurnal Farmasi Kalbar. 3(1).

Preta, G.A., Suprihadi, A., and Pujiyanto, S. (2014). Uji Aktifitas Antibakteri
Ekstrak Tumbuhan Euphorbia hirta L terhadap Ralstonia solanacearum,
Escherichia coli, dan Staphylococcus aureus Secara In Vitro. Jurnal
Biologi, 3(2), 49-58.

Rakhmanda, A.P. (2008). Perbandingan Efek Antibakteri Jus Nanas (Ananas
comosus L.merr) pada Berbagai Konsentrasi terhadap Streptococcus
mutans. Arikel Karya Tulis Ilmiah. Semarang: Universitas Diponegoro.
http://eprints.undip.ac.id/24278/1/Adi_Putra.pdf

Syafriana, V., Amelia, F., Suyatno, and Nurfitri, F.H. (2021). Antimicrobial
Activity of Ethanilic Extracy of Sempur (Dillenia suffruticosa (Grift.)
Mertelli) Leaves against Pathogenic Microorganisms. Borneo
Journal of Pharmacy, 4(2), 135-144.

Syafriana, V., Hamida, F., Sukamto, A.R., and Aliya, L.S. (2020). Resistensi
Escherichia coli dari Air Danau ISTN Jakarta Terhadap Antibiotik
Amoksisilin, Tetrasiklin, Kloramfenikol, dan Siprofloksasi., Sainstech
Farma Jurnal llmu Kefarmasian, 13(2), 92-98.

Taufiqg, S., Umi, Y., and Siti, H. (2015). Uji Aktivitas Antibakteri Ekstrak Etanol
Biji Buah Pepaya (Carica papaya L.) terhadap Eschericia coli dan
Salmonella typhi. Prosiding Penelitian Spesial Unisba. ISSN 2460-6472.

Waluyo Lud. (2008). Teknik dan Metode Dasar dalam Mikrobiologi. Malang:
Universitas Muhammadiyah Malang Press.

Wiart, C., Mogana, S., Khalifah, S., Mahan, M., Ismail, S., Buckle, M., Narayana,
A K., and Sulaiman, S. (2004). Antimicrobial Screening of Plants Used for
Traditional Medicine in the State of Perak, Peninsular Malaysi. Fitoterapia,
75(1), 68-73. DOI: 10.1016/].fitote.2003.07.013

Yakop, F., Hamid, M.H.S.A., Ahmad, N., Majid, M.A., Pillai, M.K., and Taha, H.
(2020). Phytochemical Sreening, Antioxidant and Antibacterial Avtivities of
Extracts and Frasctions of Dillenia suffruticosa Leaves. Malaysian Applied
Bioogyl, 49(1), 121-130._https://doi.org/10.55230/mabjournal.v49i1.1663



https://core.ac.uk/download/pdf/12345756.pdf
http://eprints.undip.ac.id/24278/1/Adi_Putra.pdf
https://doi.org/10.1016/j.fitote.2003.07.013
https://doi.org/10.55230/mabjournal.v49i1.1663

