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Abstract. Milkwood bark (Alstonia scholaris (L.) R. Br.) is one of the medicinal plants of the genus Alstonia. This
plant is traditionally used by the community as a medicine for diarrhea, diabetes, malaria, hemorrhoids, and
antihypertensives. This plant contains secondary metabolites that have the potential as antibacterial such as
alkaloids, flavonoids, saponins and tannins. The purpose of this study was to determine the inhibition of
antibacterial activity and the most effective concentration in inhibiting Staphylococcus aureus and Escherichia
coli. The sample used in this study was milkwood bark, the sample was extracted by maceration method using
96% ethanol as solvent. The antibacterial testing method used in this study was disc diffusion. The study used a
completely randomized design with 9 treatments, namely 1000 ppm, 750 ppm, 500 ppm, 250 ppm, 100 ppm, 50
ppm, 10 ppm, Ciprofloxacin (positive control), sterile distilled water (negative control). The results of the
antibacterial activity test at a concentration of 500 ppm showed that milkwood bark extract could inhibit the
growth of S. aureus by 8.22 mm and at a concentration of 250 ppm showed that milkwood bark extract could
inhibit the growth of E. coli by 8.75 mm. From the test results, it can be concluded that milkwood bark (A. scholaris
(L.) R. Br.) has antibacterial activity that has moderate potential in inhibiting S. aureus and E. coli.
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1. INTRODUCTION

The incidence of infectious diseases has continued to increase in recent years (Suoth et
al., 2019). The use of antibacterial drugs for the treatment of infectious diseases caused by
bacteria has been widely used, but the problem faced now is the occurrence of side effects for
users, such as diarrhea, allergies, to other toxic hazards, as well as high consumption and high
maintenance costs indicate the need for research. to develop new antibacterials, especially from
natural ingredient (Sutrisno, 2014).

Milkwood (A. scholaris (L.) R. Br.) is one of the most common plants in Indonesia.
This plant is used as a treatment for diseases such as diarrhea, diabetes, and hemorrhoids.
Almost all parts of the milkwood plant are used in medicine, one of which is the bark.
Milkwood bark is used as a sentry drug, tonic, colon disorders, beriberi, malaria, and
antihypertensive drugs by drinking boiled water (Wiart, 2006; Zuraida et al., 2010). In Papua,
the milkwood bark soaked water is often used by local communities as a cure for malaria and
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fever, while the Depapre community uses milkwood bark as a medicine for diarrhea
(Chrystomo et al., 2016).

Secondary metabolites contained in the bark of the milkwood include acubins/iridoids,
alkaloids, coumarins, flavonoids, leucoanthocyanins phlobatannis, reducing sugars, simple
phenolics, steroids, saponins, and tannins that can be used as antimalarials and antibacterials
(Khyade & Vaikos, 2009; Gunawan & Simaremare, 2016). Based on the antibacterial activity
test of the n-hexane extract of the bark of A. scholaris (L.) R. Br. against human pathogenic
bacteria E. bacteria, Shigella dysentery, Enterobacter cloacae, Serratia marcescens. The test
results showed that the prevention of bacterial growth was 85.7%, 95.6%, 89.3%, and 94.4%,
respectively. In addition, Pankti et al., (2012) stated that the antibacterial activity of the total
alkaloid extract from the bark was able to fight two types of gram-positive bacteria and 4 types
of gram-negative bacteria using the agar diffusion method.

Based on the research literature above, the researcher is interested in conducting further
research by testing the antibacterial activity of the ethanol extract of the Milkwood Bark (A.

scholaris (L.) R. Br.) against S. aureus and E. coli.

2. MATERIALS AND METHODS
Preparation of Milkwood Bark Extract

Milkwood bark samples were obtained from the Depapre area, Sentani, Papua. It is
separated from the outer bark, washed, cut into small pieces, dried and mashed using a blender.
The milkwood bark extraction process is carried out by the maceration method. A total of 500
grams of dried milkwood bark powder was mixed with 1.5 liters of 96% ethanol solvent which
was stored for 3 x 24 hours. The maceration results are filtered and then concentrated with a
rotary evaporator.
Phytochemical Screening of Milkwood Bark Extract

Phytochemical screening was carried out on milkwood bark extract by examining the
groups of alkaloids, flavonoids, saponins, tannins and triterpenoids using the standard method
by Bariyyah et al., (2022).
Bacterial Preparation

The test bacteria used consisted of two types of bacteria, namely S. aureus and E. coli.
Bacteria that have been incubated are taken 1 or 2 oses, then suspended in 10 mL of sterile
Physiological NaCl water in a test tube until the turbidity is the same as the MC Farland
standard (108 CFU.mL™). MC Farland turbidity standard was prepared by adding 0.5 mL of
1% BaCl solution with 9.5 mL of 1% H>SO..
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Antibacterial Assay

Testing the antibacterial inhibitory activity of milkwood bark extract was carried out
using the disc diffusion method. Each extract was made in various concentrations of 10, 50,
100, 250, 500, 750, 1000 ppm. The NA media (Nutrient agar) is heated first until it melts and
then cooled to 40°C. The NA solution was then poured into a petri dish and each was mixed
with 0.1 mL of a bacterial solution of S. aureus and E. coli then homogenized and allowed to
solidify. Paper discs with a diameter of 5 mm were immersed in milkwood bark extract and
positive control. The paper disc is then placed on the surface of the media with the help of
sterile tweezers and then pressed. The media was then incubated at 37°C for 1 x 24 hours until
a zone of inhibition appeared which was indicated by the presence of a clear zone on the agar
medium. Furthermore, the number of colonies in the petri dish was calculated using a colony
counter. The antibacterial activity test was carried out in duplicate and repeated 3 times. The

zone of inhibition was measured using a caliper to determine bacterial activity.

3. RESULTS AND DISCUSSION
Extraction

The results of the study (Table 1), samples of milk bark (A. scholaris (L.) R. Br)
obtained from the Depapre area, Jayapura Regency as much as 5 kg. Milkwood bark is
separated from the outer bark, then washed, cut into small pieces, and dried in an oven at 40 -
50°C to obtain 500 grams of dried simplicia. Then the results of the milk bark extract obtained
were 59.4 grams with a yield value of 11.88%.

Table 1. Extraction Results of Milkwood Bark (Alstonia scholari (L.) R. Br)

Simplicia Weight  Solution Volume  Extract Weight

Sample (grams) (mL) (grams) Yield (%)
Milkwood Bark
(Alstonia
scholaris (L.) R. 500 1500 59.4 11.88
Br)

The choice of ethanol as a solvent in this study is because ethanol is selective, volatile
and easily mixed with water, able to attract compounds such as alkaloids, flavonoids, saponins,
tannins, triterpenoids, and steroids.

Extracts were made using the maceration method in which 500 grams of milk bark
simplicia powder was weighed and soaked in 1500 mL of 96% ethanol for 3x24 hours with

one stirring with the aim of ensuring that all surfaces of the powder could be in contact with
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the solvent, so that the active substances could be dissolved. Then filtered using filter paper.
The filtered filtrate was then evaporated using a rotary evaporator to obtain a thick extract.

The process that occurs when immersing simplicia using the maceration method is the
diffusion process. The diffusion process is a process where the solvent will penetrate the cell
wall that has been damaged during the manufacture of simplicia, then enter the cell cavity
containing the active substance so that the active substance inside the cell will come out. The
choice of maceration method as an extraction method is because it is good for compounds that
are not heat resistant, relatively safe, also uses simple equipment and the process is relatively
short and easy (Depkes, 2000).
Phytochemical Screening

Based on the results of phytochemical tests, it is known that the milkwood bark (A.
scholaris (L.) R. Br) contains alkaloids, flavonoids, saponins and tannins. The results of
phytochemical screening are shown in Table 2. This happened because the ethanol extract had
the same level of polarity with the compounds obtained. Ethanol is a polar solvent that is widely
used to extract the polar components of a natural material and is known as a universal solvent.
Polar components of a natural substance in ethanol extract can be extracted by extraction
techniques through a separation process. Triterpenoid compounds were not found in the
observations because these compounds were nonpolar. This opinion is in accordance with
Khyade & Vaikos, (2009); Gunawan & Simaremare, (2016) that these metabolites are
contained in milkwood bark extract.

Table 2. The Phytochemical Analysis of Milkwood Bar Ethanol Extract

Metabolites Results
Alkaloids +
Flavonoids +
Saponins +

Tannins +

Triterpenoids -

Information: +=Yes -=None
Antibacterial Assay

The antibacterial activity of milkwood bark extract (A. scholaris (L.) R. Br.) against S.
aureus and E. coli was carried out using the disc diffusion method. Disc diffusion is a method
of testing antibacterial activity by looking at the presence or absence of a clear area formed in
the area of the paper disc. The results of the diameter of the inhibition zone from this study can

be seen in Table 3.
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Table 3. Test Results of Antibacterial Activity of Milkwood Bark Extract

Average Inhibitory Zone Diameter (mm)

Concentration Treatment

Staphylococcus aureus Escherichia coli

10 ppm 7.40 7.54

50 ppm 7.58 7.90

100 ppm 7.72 8.08

250 ppm 8.04 8.73

500 ppm 8.22 8.85

750 ppm 8.58 9.42

1000 ppm 9.05 9.73
Control (+) 22.62 29.93
Control (-) 0 0

Description: C+ : ciprofloxacin 5 pg, C- : sterile distilled water

<5 mm = weak, 5-10 mm = medium, 10 - 20 mm = strong (Greenwood & Slack,
1995)

The positive control used was Ciprofloxacin 5 g disc paper. Ciprofloxacin is an
antibiotic that belongs to the second generation fluoroguinolone group. Ciprofloxacin is active
against Gram-positive and Gram-negative bacteria that work by inhibiting DNA,
topoisomerase |1, topoisomerase 1V, which are needed to separate bacterial DNA so that it
inhibits cell division (Katzung et al., 2013). The negative control used as a comparison in this
test is distilled water. Aquadest was chosen because it does not have antibacterial activity and
was also used to dissolve the test sample.

The results in the table above show that the ethanolic extract of milk bark (A. scholaris
(L)) R. Br.) has antibacterial activity against S. aureus and E. coli. The average diameter of the
inhibition zone for the two test bacteria was seen in the range of 5 - 10 mm. From these results,
the inhibitory power of the ethanol extract of milkwood bark against the two test bacteria was
categorized as medium. However, the higher the concentration of the extract treatment, the
greater the diameter of the inhibition zone, with the increase in the concentration of the extract,
it means the greater the content of the active ingredient that functions as an antibacterial.
According to Bariyyah et al., (2019), the higher the concentration of the antibacterial material

used, the faster the bacteria will be killed.
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The inhibition of milkwood bark (A. scholaris (L.) R. Br) on E. coli has a larger
inhibition zone than S. aureus, this is probably due to the peptidoglycan layer that composes
the cell wall of S. aureus which consists of structures that thick and stiff, while the
peptidoglycan layer that composes the cell wall of E. coli is thin so that the cell wall is easily
damaged. Due to the small and thin layer of peptidoglycan that composes the cell wall of E.
coli which causes the cell wall to be more susceptible to damage when given antibacterial
(Rastina et al., 2015).

4. CONCLUSIONS

Based on the results of research that has been conducted regarding the antibacterial
activity of milkwood bark extract (Alstonia scholaris (L.) R. Br.), it can be concluded that:
Milkwood bark extract (Alstonia scholaris (L.) R. Br.) has antibacterial activity medium
potential against S. aureus and E. coli. The concentration of milkwood bark extract (Alstonia
scholaris (L.) R. Br.) that was most effective in inhibiting the growth of S. aureus was 500 ppm

and E. coli was 250 ppm.
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