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ABSTRACT

Sembukan leaf (Paederia foetida) is a wild plant which is
known to have many benefits and can be used as a
medicinal plant. These plants contain  bioactive
compounds tE4t function as antibacterial. This study aims
to determine the ability of sembukan leaf extract to inhibit
the growth of Klebsiella pneumoniae. The methods used
in this study were disc diffusion and contact methods, with
variations in the concentration of curd leaf extract 0%,
25%, 50%, 75% and 100%. The research data obtained
were analyzed by One Way ANOVA with 95% confidence
level (p<0.05). The st concentration with the disc
diffusion method at a concentration of 75% with an
inhibitory diameter of 1525 mm with a strong category
and the best percentage of inhibition method on sembukan
leaf extract at 69.42% with a bacteristatic category at a
concentration of 75%, while the results of the One Way
ANOVA ftest that has been done obtained a significant
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value of p=0.000 (p<0.05) indicates a significant effect on
the administration of sembukan leaf extract against
Klebsiella pneumoniae bacteria. The results showed that
sembukan leaf extract was able to inhibit the growth of
Klebsiella pneumoniae.

Keywords: Contact method, disc method, Klebsiella
pneumoniae, sembukan leaf ( Paederia foetida)

INTRODUCTION

The Indonesian state consists of various tribes, each tribe has a wealth of knowledge about
traditional medicine which is one of the interesting aspects to be studied more deeply as an effort to
prove scientifically through laboratory tests. The efforts that have been made will later add to the
wealth of knowledge that can maximize the use of local traditional plants to support the herbal
medicine industry in Indonesia(lsmawati et al., 2020). Utilization of the development of natural
materials as traditional medicine today is more in demand and widespread in the community so that
its use is increasing(Ningsih et al., 2017).

Today, traditional medicine has existed for a long time and is carried out from generation to
generation. Therefore, to maintain this culture, natural plants can be used as other alternatives to
replace antibiotics and serve as antibacterials. One of the plants that is known to contain secondary
metabolites so that it has many benefits and can be used as a medicinal plant, namely the sembukan
plant (Paederia foetida) (Badrunasar, 2017).
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Sembukan plant (Paederia foetida) belongs to the Rubiaceae family. Usually this plant grows
vines on fences or gardens and yards. Hemp has soft stems half a meter in diameter and up to 10
meters in length (Abriyanto et al., 2012). The parts of healing that can be used as medicine are the
stems and leaves. How to use it is pounded and added water or boiled and then drunk Ismawati et
al., 2020).

Sembukan leaf extract is proven to contain chemical compounds such as iridoid glycosides,
paederolone, paedne, paederine and paedenine. In addition, it also contains active compounds
such as alkaloids, friedelan 3-1, beta-sitosterol and epifriedelino, iridoid glycosides, asperuloside,
paederoside and scandoside, sitosterol, stigmasterol, campesterol, ursolic acid, palmitic acid and
methyl mercaptan which cause a foul odor in the smell (Chauhan et al., 2010).

Klebsiella pneumoniae bacteria are gram-negative bacteria in the form of bacilli, non-motile,
and classified as facultative anaerobic bacteria (Kuswiyanto, 2018). These bacteria cause urinary
tract infections (UTIs), respiratory tract infections and cause bacteremia in individuals with low
immune disorders.(Schroll et al., 2010).

The methods used to test the antibacterial include the diffusion method, the dilution method
and the contact method. The diffusion method is a method that is often used to determine the activity
of antimicrobial agents by placing a plate that has been given an antimicrobial substance on agar
media that has been planted with microorganisms so that it will diffuse into the media (Pratiwi,
2008). The contact method is an antibacterial test method that aims to evaluate the activity of
microbial growth or death by counting the number of microbes after being given a number of
antibacterial substances that are contacted at a certain time (Hidayat et al., 2020).

Based on research that has been done byHidayat et al (2020)showed the presence of
antibacterial against Vibrio cholerac bacteria. From this study, the extract of sembukan leaf
(Paederia foetida) at a concentration of 100% formed a bacteristatic effect of 1536%, at a
concentration of 80% was the concentration that could form the highest bacteristatic effect of
64.86% compared to a 60% concentration of 52.02. %, at a concentration of 40% was 34.23%, while
at a concentration of 20% it was 18.91%.

According to research Vitalia (2021) showed that crude extract of sembukan @aederia
foetida) leaves against Pseudomonas aeruginosa bacteria using the disc diffusion method was able
to inhibit the growth of Pseudomonas aeruginosa bacteria with an optimum dose of 1250 ppm of
11.72 mm compared to a dose of 1000 ppm of sembukan leaf extract of 11.72 mm. 999 mm, at a
dose of 750 ppm sembukan leaf extract 9.81 mm, at a concentration of 500 ppm 9.40 mm, and ata
dose of 250 ppm sembukan leaf extract 9.12 mm.

From the studies mentioned above, so far the antibacterial inhibition of sembukan leaves has
not been investigated against the bacterium Klebsiella pneumoniae. Therefore, in this study, testing
was carried out on one of the bacteria that can cause infectious disease, namm Klebsiella
pneumoniae using the disc diffusion method and the contact method. The purpose of this study was
to determine the ability of sembukan leaf extract and the best concentration in inhibiting the growth
of Klebsiella pneumoniae bacteria using the disc diffusion method and the contact method.

MATERIAL AND METHODS

This research was conducted at the Bacteriology Laboratory, D-IV Study Program of
Medical Laboratory Technology, University of Muhammadiyah Sidoarjo. This research was carried
out from April to May 2022. The research materials used were sembukan leaf (Paederia foetida),
Klebsiella pneumoniae bacteria, aquades, 96% ethanol, spirtus, NA (Nutrient Agar), MHA (Muller
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Hinton Agar), Pz sterile, MacConkey, H202, antibiotic ciprofloxacin, Mc.Farland 0.5. The tools
used in this study were handscoon, needle loop, autoclave, loop loop, analytical balance,
microscope, blender, evaporator, test tube, petri dish, beaker glass, tube rack, label paper, cover
glass, incubator, dropper, spatula. , funnel, aluminum foil, Bunsen, Erlenmeyer, sterile cotton,
measuring cup, funnel, filter cloth, black marker and filter paper.

This research was conducted by experimental method using the concentration treatment of
sembukan leaf extract (Paederia foetida), namely 0%, 25%, 50%, 75%, and 100%. This treatment
was repeated 4 times. The results of data analysis were analyzed using One way ANOVA. The
research phase includes several stages, namely sample preparation, extract making, confirmation
test and antibacterial activity test.

1. Sample preparation stage

Cure leaves (Paederia foetida) used in this study were dark green leaves that had been picked
as much as 1 kg then sorted wet and cleaned of dirt attached to running water until clean and drained,
after draining cut into small pieces and then weighed 500 grams. Then air-dried first until the color
changes for about 5 days (Rose Simanungkalit et al., 2020). The dried sembukan (Paederia foetida)
leaves were then weighed with a weight of 250 grams and then mashed with a blender to a fine
powder and then weighed to determine the final weight.

2. Extract manufacture

The manufacture of sembukan leaf extract (Paederia foetida) was carried out by maceration.
Sembukan leaf powder (Paederia foetida) was taken as much as 100 grams for extraction and then
soaked in 1000 mL of 96% ethanol (1:10) and allowed to stand for 3 x 24 hours, stirring occasionally
and covered with aluminum foil. After that, it is filtered to take the filtrate using a funnel and gauze
or a filter. The filtrate is then evaporated at a temperature of 40°C to obtain a thick extract of the
leaves of sembukan (Paederia foetida).(Ramadhan et al ., 2020 modified)

3. Klebsiella pneumoniae confirmatory test

The fresh Klebsiella pneumoniae isolates were then inoculated on Mac. Conkey Agar media
and 'B:ubated for 24 hours at 37°C. Then one single colony was taken and put into sterile Pz and
then incubated for 24 hours at 37°C. After incubation, gram staining was performed to see the shape
of the cells through a microscope with 1000 times magnification. Furthermore, to observe the
formation of gas, a catalase test was carried out by giving 2 - 3 drops of H202 (Himawan, 2021).
4. Antibacterial activity test Disc Diffusion Method

The inoculated culture of Klebsiella pneumoniae was taken as much as 1 ose and put in
sterile Pz then compared for turbidity using standard Mc.Farland 0.5 solution. Then it was
inoculated into MHA (Muller Hinton Agar) media by means of a swab and waited 15 minutes. Soak
the disc paper into each leaf extract of sembukan (Paederia foetida) for approximately 2 hours, while
for the negative control the disc paper was immersed in 10% DMSO in a petri dish and the positive
control was immersed in the antibiotic ciprofloxacin. Then the paper discs containing various
concentrations of sembukan leaf extract, positive control and negativeaontrol were placed on MHA
media that had been inoculated with Klebsiella pneumoniae bacteria and incubated for 24 hours at
37°C.

5. Test of antibacterial activity Contact Method

The results of bacterial inoculation which were marked by the presence of turbidity in sterile
Pz were pipetted as much as 0.1 ml into a test tube, then 0.1 ml of extract was added. Then each test
tube was incubated for 24 hours. After the incubation time is reached, 0.1 ml is planted in NA media
(Nutrient Agar) by the scatter method and then incubated for 24 hours (Hidayat et al., 2020 which
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has been modified). Analysis of the results of the inhibition was carried out by calculating the total
number of microbes that grew.

RESULTS AND DISCUSSION
Klebsiella pneumoniae confirmatory test

The confirmatory test results showed that the Klebsiella pneumoniae bacteria grown on
Mac.Conkey media grew with pink colonies but could not ferment lactose completely. If taken with
the ose, it will be attracted because the colony has a capsule. This is in accordance with the statement
of Kusuma (2013) which states that Mac. Conkey is a selective medium containing a special dye
that can ferment lactose so that bacteria that ferment lactose will grow as red colonies while bacteria
that do not ferment lactose will grow as colorless bacteria. Observation of the color of Klebsiella
pneumoniae colonies on Mac media. Conkey can be seen in Figure 1.

Figure 1. Colony shape and color Klebsiella pneumoniae on Mac media. Conkey

From the results of microscopic observations carried out, it was shown that Klebsiella
pneumoniae was a gram-negative bacterium with a rod or bacillus shape. Gram negative bacteria
will lose crystal violet when dropped with alcohol, while gram positive bacteria retain crystal violet
dye so that the cells turn purple. This is due to the difference in the thickness of the peptidoglycan
layer between gram-positive and glan-negative bacteria. The results of observing bacteria with a
microscope at 1000x magnification can be seen in Figure 2.

A

Figure 2. Morphological from Kiebsiella pneumoniae at 1000x magnification

Results of Inhibitory Test Results of Sembukan Leaf (Paederia foetida) Against the Growth
of Bacteriaé’lebsiel[a pneumoniae with Disc Diffusion Method

The average diameter of the inhibition zone can be seen in Table 1. that the inhibition test
of sembukan leaf extract against Klebsiella pneumoniae using the disc diffusion method showed
that both sembukan leaf extract treatment and control were able to inhibit the growth of Klebsiella
pneumoniae. The formation of the iniﬂition zone appeared after incubation for 1 x 24 hours. The
inhibition zone formed was measured using a caliper with an accuracy of millimeters (mm).
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Tablel. Inhibition of healing leaf extract against Klebsiella pneumoniae

Concentration Average inhibition diameter (mm)

0% 0
25% 5.5
50% 8.5
759, 15.25
100% 775
ot 0
K. Negative(-)
262

K. Positive (+)

Based on Table 1, it can be seen that the highest average inhibition diameter was 15.25 mm
at 75% extract concentration in the strong category and the lowest inhibition was at 25% extract
concentration with an inhibitory power of 5.5 mm in the medium category. At a concentration of
50% it has an inhibitory power of 8.5 mm and at a concentration of 100% it has an inhibitory power
of 7.75%. Meanwhile, there is no inhibition in the negative control. In this study, the positive control
used was ciprotloxacin which had an inhibitory result of 22.3 mm, meaning that it had sensitivity
to Klebsiella pneumoniae bacteria Ciprofloxacin is said to be sensitive if the clear zone formed is
21 mm, intermediate if an inhibition zone of 16-20 mm is formed and is said to be resistant if an
inhibition zone is formed 15 mm (CLSI, 2018).

average result
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Figure 3. Graph of the average inhibition of sembukan leaf extract

Ciprofloxacin was used as a positive control to prove whether Klebsiella pneumoniae
bacteria were resistant to these antibiotics (Misella et al., 2019). In addition, ciprofloxacin
antibiotics are broad-spectrum antibiotics, which have many types of antibacterial activity, viruses,
fungi and protozoa (Puasa, 2019). While the negative control used was DMSO 10%, there was no
inhibition zone. Use of DMSO 10% as a negative control because DMSO is able to dissolve in polar
and non-polar compounds and has bactericidal properties so that antibacterial activity can be
ascertained without being inﬂncecl by the solvent (Huda et al., 2019). Utomo (2018) stated that
the negative control was used as a comparison that the solvent used as a diluent did not affect the
antibacterial test results of the compound to be tested.

Inhibition zggies are formed from a concentration of 25% to a concentration of 100%. The
concentration used affects the size of the resulting clear zone. The larger the diameter produced, the
stronger the bioactive compounds from the sembukan leaves in inhibiting bacterial growth (Hidayat,
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2020). The diameter of inhibition starts from 5.5 mm-15.25 mm in the medium to strong category.
The diameter of inhibition increased from a concentration of 25%-75%, but decreased at a
concentration of 100%. This decrease occurred because the extract that was too concentrated was
not able to diffuse well into the medium containing the inoculum. Therefore, at a concentration of
100% there was no increase in the diameter of inhibition (Maleki et al., 2008).

The results of the ouervation of the antibacterial activity test showed that sembukanleaf
extract (Paederia foetida) was able to inhibit the growth of Klebsiella pneumoniae bacteria.
Antibacterial activity is caused by the presence of antibacterial cormauncls that can inhibit bacterial
growth or cause bacterial death by several mechanisms, namely inhibition of cell wall synthesis,
inhibition of cell membrane function, inhibition of protein synthesis, inhibition of nucleic acid
synthesis and inhibition of metabolite synthesis on catalytic enzyme reactions. (Mardjono et al.,
2012).

The data obtained were followed by data analysis usingae One Way ANOVA test with a
95% confidence level (p <0.05). Based on the one way ANOVA test, it is known that the significant
value is p = 0.000 (<0.005), which means that there is a significant difference or there is an effect
of giviln sembukan leaf extract (Paederia foetida) to Klebsiella pneumoniae bacteria.

In general, tn diameter of the inhibition zone tends to increase with increasing extract
concentration. But there is a decrease in the area of the inhibition zone at some higher
concentrations, such as in gram-ncgativcnactcria at a concentration of 100%. This is similar to
research Maleki et al (2008)which causes the diameter of the inhibition zone is not always directly
proportional to the increase in antibacterial concentration, this occurs due to differences in the rate
of diffusion of antibacterial compounds on agar media and different types and concentrations of
antibacterial compounds.

The presence of inhibition is caused because the extract of sembukan leaves contains
compounds that are positive in phytochemical testing so that there are antibacterial substances such
as alkaloids, saponins, tannins, flavonoids, phenolics. Osman et al (2009) stated that there was a
higher content of phenolic compounds and antioxidant activity in sembukan leaves compared to the
standard antioxidant quercetin, a standard antioxidant compound. The effect caused by the presence
of phenolic content is that phenol compounds are protein coagulation so that the clotted proteins
can no longer function and interfere with the formation of bacterial cell walls, in the end the bacteria
lose the ability to form colonies and cause cell death.

The presence of Klebsiella pneumoniae bacterial growth activity cannot be separated from
the antibacterial substances possessed by sembukan. According to Dewi (2020) has active
compounds contained in sembukan leaves as antimicrobial substances including tannins, saponins,
flavonoids, phenols, terpenoids, and alkaloids. These compounds have different antimicrobial
mechanisms of action.

Results of Inhibitory Test Results of Leaf Hemp (Paederia foetida) Against the Growth of
Klebsiella pneumoniae Bacteria with the Contact Method

Based on the inhibition test of sembukan leat extract on the growth oglebsie{!a preumoniae
using the contact method, Table 2 shows that the sembukan leaf extract was able to inhibit the
growth of Klebsiella pneumoniae bacteria. The total of Klebsiella pneumoniae bacteria used in this
study was 1.57x108 CFU/mL and after contact with the concentration according to the treatment,
Klebsiella pneumoniae bacteria decreased. In contact with 0% concentration there is no decrease.
This is because at a concentration of 0% no extract was given. In contact with a concentration of
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25% the number of bacteria decreased by 0.41x108 CFU/mL with the death of the test bacteria by
26.11%. On contact with a concentration of 50% the number of bacteria decreased by 0.82x108
CFU/mL with the death of the test bacteria by 52.11%. In contact with 75% concentration the
number of bacteria decreased by 1.09x108 CFU/mL with the death of the test bacteria by 69.42%.
On contact with 100% concentration the number of bacteria decreased by 0.52x108 CFU/mL with
the death of the test bacteria by 33.12%.
Table 2. Inhibition of Healing Leaf Extract on Growth
Klebsiella Preumoniae By Contact Method

Number of bacteria ~ Number of bacteria Decrease in the number of ) .
e . . . . Percentage of
Concentration before contact after contact Klebsiella pneumoniae deaths (“% )
(Cfu/mL) (Cfu/mL) (Cfu/mL)
0% 1.57x108 0 0 0
25% 157x10% 1.16x10% 0.41x10° 26.11
50% 1.57x108 0.75%10% 0.82x10% 52.22
75% 157x10% 0.48x10" 1.09x10* 69.42
100% 1.57x108 1.05x10" 0.52x10% 33.12
K. Positive (+) 157x108 0 0 0
K. Negative (-) 1.57x 10" 0 0 0

In the negative control using DMSO 10%, there was no decrease in bacteria. This is because
the negative control was not given extract or antibiotic treatment. According to Huda et al (2019),
10% DMSO is able to dissolve in polar and non-polar compounds and has bactericidal properties
so that antibacterial activity can be ascertained without being influenced by the solvent. While the
positive control using the antibiotic ciprofloxacin did not decrease the bacteria. This shows that
ciprofloxacin has the power to kill the bacteria Klebsiella pneumoniae. The presence of this killing
power was determined by observing tB presence or absence of Klebsiella pneumoniae colonies
growing on NA (Nutrient Agar) media after 24 hours of incubation (May, 2016).

At a concentration of 100% there was a decrease in Klebsiella pneumoniae. This is because
there are active compounds contained in sembukan leaf extract that do not dissolve completely at a
concentration that is too high, causing the extract to be difficult to diffuse completely (Hidayat et
al., 2020). In positive control and negative control, antibacterial activity was influenced by several
factors, namely the content of antibacterial compounds, the diffusion power of the extract, the type
of bacteria inhibited, and the concentration of the extract (Brooks et al., 2013).

The antibacterial mechanism of sembukan leaves causes interference with the permeability
of the cell membrane as well as by causing the denaturation of cell membrane proteins. Compounds
that play a role in this are alkaloids and phenols. Protein denaturation is damage to the tertiary
structure of the protein that causes damage to the protein and causes the protein to not function.
Protein functions in bacterial cell metabolism, protein damage can cause disruption of bacterial
metabolic processes, causing disruption of bacterial cell life and causing bacterial cell death (Osman
et al., 2009).

According to Nurcahyanti & Wandra (2012) that the active compounds found in sembukan
plants have biological activities that can provide health effects in the mechanism of healing diseases.
One of these compounds is essential oil. The essential oil is obtained from fresh leaves that have an
unpleasant smell which contain the compound paederin and dimethyl disulfide. These compounds
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are l'mld in high amounts in the leaves. These compounds are thought to be compounds that play a
role in inhibiting the growth of Klebsiella pneumggiae bacteria.

The data obtained were followed by data analysis usingae One Way ANOVA test with a
95% confidence level (p <0.05). Based on the one way ANOV A test, it is known that the significant
value is p = 0.000 (<0.005), which means that there is a significant difference or there is an effect
of giving sembukan leaf extract (Paederia foetida) to Klebsiella pneumoniae bacteria.

This antibacterial activity often inhibits protein synthesis or binds to ribosomes (Agfadila,
2017). According to Hidayat et al (2020) if the death of the test bacteria is at least 99.99% then at
that concentration it is said to be bactericidal (kills bacteria). On the other hand, if the death of the
tested bacteria is less than 99.99%, then the concentration is said to be bacteristatic (inhibits bacterial
growth. The difference between bacteristatic and bactericidal is in the speed at which bacteria die.
Long-term use of antibacterials can cause bacteria to grow back) (Agfadila et al., 2017)

CONCLUSION AND SUGGESTION

Sembukan leaf extract (Paederia foetida) at a concentration of 25% - 100% was able to
inhibit the growth of Klebsiella pneumoniae ATCC 1706 bacteria by disc diffusion and contact
methods. The best concentration of sembukan leaf extract (Paederia foetida) which is able to inhibg
the growth of Klebsiella pneumoniae ATCC 1706 bacteria is the disc diffusion method at a
concentration of 75% with an inhibition diameter of 15.25 mm (strong category) and in the contact
method at a concentration of 75% it formed a bacteristatic effect with a decrease in the number of
bacteria by 1.09 x 108 and the number of deaths of test bacteria by 69.42% .

REFERENCES

Abriyanto, Elvian, A, & Sabikis, S. (2012). ANTI-FUNCIAL ACTIVITY OF SEMBUKAN LEAF
ETHANOL EXTRACT (Paederia foetida L) AGAINST Candida albicans. Pharmacy,
09(03), 1-10.

Agfadila, T., Sandhi, PA, & Puspawati, NN (2017). Inhibitory Ability of Pegagan Leaf Extract
(Centella asiatica (L.) Urban) Against the Growth of Escherichia coli ATCC 8739. Journal
of ITEPA, 6(2), 21-29.

Badrunasar, A. and HSB (2017). Medicinal Efficacious Wild Plants. In Book of Wild Plants with
Medicinal Efficacy: Vol. ISBN 978-6.

Brooks GF, Carroll KC, Butel JS, Morse SA, Mietzner TA. (2013). Jawetz, Melnick, & Adelberg's
medical microbiology. 26th Edition. EGC Medical Book Publisher Translation, 2010.
Medical microbiology Jawetz, Melnick, & Adelberg. Edition 25. Jakarta: EGC Medical
Publisher

Chauhan, K., Patel, A ., Patel, M., Macwan, C., Solanki, R., & Adeshara, S. (2010). Paederia foetida
Linn. As a potential medicinal plant : A Review. Journal of Pharmacy Research, 3(12),
3135-3137.
https://www researchgate.net/publication/275555331_Paederia_foetida_Linn_As_a_potent
ial_medicinal_plant_A_Review

CLSI (Clinical and Laboratory Standards Institute). (2018). Performance Standards For
Antimicrobial Susceptibility Testing. USA: Twenty-Sevenft Informational Supplement.

Dewi, ZI, Susetyarini, RE, & Latifa, R. (2020). Effect of Leaf Extract (Paederia foetida) on the
Inhibitory Zone of Escherichia coli (Used as a source of learning biology). 266-271.
Retrieved from http://eprints umm_ac.id/56827/




Pratiwi, N. L. & C. 8. Rini, The Effect of Sembukan Leaf Extract { Paederia Foerida) on the Growth of Klebsiella Pneumoniae Bacteria with the
Dise Method and the Contact Method

Hidayat, A., Selamet Duniaji, A., & Indri Hapsari Arihantana, NM (2020). RESISTANCE TEST
OF LEAVE EXTRACT (Paederia foetida) AGAINST Vibrio cholerae. Journal of Food
Science and Technology (ITEPA), 9(4), 300,
https://doi.org/10.24843/itepa.2020.v09 104 p0O4

Himawan, DSA (2021) Inhibitory Test of Fresh Bitter Fruit Extract (Momordica charantia
Liin) Against Bacteria Klebsiella pneumoiniae and Streptococcus pneumoniae)
(Undergraduated Thesis). Faculty of Health Sciences, University of Muhammadiyah
Sidoarjo

Huda, C., Amalia Eka P., Devri Windri §.(2019) Test of Antibacterial Activity of the Fraction
of Maserat Zibethinus Folium Against Escherichia Coli. Journal of ScienceHealth. 3(1),
pp. 7-14 http://dx.doi.org/10.51804/jsh.v3i1.333.7-14

Ismawati, Destryana, RA, & Hodri, S. (2020). UTILIZATION OF KASEMBUKAN (Paedria
foetida Linn.) AS A TRADITIONAL MEDICINE FOR SUMENEP COMMUNITY.
Proceedings of the National Seminar on Research Results and Community Service with the
Theme “Modern and Traditional Health” UTILIZATION, 208.

Kusuma, DA (2013) Differences in Sensitivity Patterns to Antibiotics Klebsiella Sp. Who
Colonize Toddler Nasopharyngeal (Undergraduate's thesis). UNDIP, Faculty of
Medicine, Semarang . Retrieved from hitp://eprints.undip.ac.id/43761/

Kuswiyanto, (2016 ) Bacteriology Health Analyst Textbook 1. Jakarta:EGC

Maleki, S., Seyyednejad, SM, Mirzaie Damabi, N., & Motamedi, H. (2008). Antibacterial activity
of the fruits of Iranian Torilis leptophylla against some clinical pathogens. Pakistan Journal
of Biological Sciences, 11(9), 1286-1289. https://doi.org/10.3923/pjbs.2008.1286.1289

Mardjono, M. (2012). Pharmacology and Therapy Edition 5. Jakarta: FKUI Publishing Agency

May, D. (2016).The Effect of Beluntas Leaf Infusion (Pluchea Indica) on the Growth of
Staphylococcus Epidermidis Bacteria. Unnes Journal of Life Science.4(1), 60-65. Retrieved
from https://journal.unnes.ac.id/sju/index.php/Unnes]LifeSci/article/view/12278/6845

Ningsih, D., Zusfahair., & Kartika, D. (2017). Activity of Soursop Leaf Chloroform Extract
(Annona Muricata L) As Antibacterial Against Propionibacterium Acnes. Scientific
Research Journal, 22(2), 93.

Nurhayati, LS, Yahdiyani, N., & Hidayatulloh, A. (2020). Comparison of Testing the
Antibacterial Activity of Yogurt Starter with the Well Diffusion Method and the Disc
Diffusion Method. Journal of Animal Husbandry Technology, 1(2):41-46.
https://doi.org/10.24198/jthp.v1i2.27537

Osman, H., Rahim, AA, Isa, NM, & Bakhir, NM (2009). Antioxidant activity and phenolic
content ofPaederia foetida and Syzygium aqueum. Molecules, 14(3), 970-978.
https:/idoi.org/10.3390/molecules1 4030970

Fasting, NS, Fatimawali, F., & Wiyono, W. (2019). Antibacterial Activity Test of Red Galangal
(Alpinia Purpurata K. Schum) Rhizome Extract Against Klebsiella Pneumonia Bacteria
Isolate Urine in Patients with Urinary Tract Infections. Pharmacon, 8(4), 982.
https://doi.org/10.35799/pha.8.2019.29379

Ramadhan, MR, Pratiwi, IDPK, & Hapsari A., NMI (2020). Inhibitory POWER TEST OF FRUIT
EXTRACT (Ficus racemosa Linn) ON THE GROWTH OF Staphylococcus aureus ATCC
25923. Journal of Food Science and Technology (ITEPA), 9(1), 38.
https://doi.org/10.24843/itepa.2020.v09. i01.p05

Rose Simanungkalit, E., Selamet Duniaji, A., & Ekawati, IGA (2020). Flavonoid Content and




Medical Technology and Public Health fournal Vol. 06 No. 2 (2022)

Antibacterial Activity Ethanol Extract of Sintrong Leaves (Crassocephalum crepidiodes)
Against Bacillus cereus Bacteria. Journal of Food Science and Technology (ITEPA), 9(2),
202. https://doi.org/10.24843/itepa.2020.v09.i102.p10

Schroll, C., Barken, KB, Krogfelt, KA, & Struve, C. (2010). Role of type | and type 3 fimbriae in
Klebsiella  pneumoniae biofilm formation. BMC Microbiology, 10.
https://doi.org/10.1186/1471-2180-10-179

Utomo, SB, Fujiyanti, M., Lestari, WP, & Mulyani, S. (2018). Antibacterial Activity Test of
Hexadecyltrimethylammonium-Bromide Compounds Against Staphylococcus Aureus AND
Escherichia Coli 3(3), 201-209.

Vitalia, PA, (2021). The Effect of Giving Extract of Coarse Leaf Extract (Paederia foetida L)
Against Inhibition Of Pseudomonas Aeruginosa Bacteria In Vitro (Undergraduate's
thesis). Faculty of Fisheries and Marine Science Universitas Brawijaya: Malang

Downloaded by Universitas Nahdlatul Ulama Surabaya (2022)




sktp-30-05-2023 06_39_21-215511.pdf

ORIGINALITY REPORT

¥

SIMILARI

S /% 1o

TY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY S

OURCES

wjpr.s3.ap-south-1.amazonaws.com

Internet Source

T

russianlawjournal.org

Internet Source

T

Mitrayani Mitrayani, Saleh Hidayat, Naintyn
Novitasari. "PENGARUH MODEL
PEMBELAJARAN LEARNING CYCLE 7E
TERHADAP HASIL BELAJAR SISWA PADA
MATERI KEANEKARAGAMAN HAYATI KELAS X
MIA DI SMA NEGERI 10 PALEMBANG",
BIOEDUKASI (Jurnal Pendidikan Biologi), 2018

Publication

T

E Johannes, M Litaay, N Haedar, V V Randan,
N S Rupang, M Tuwo. "Effectiveness of
methanol extract hydroid aglaophenia
cupressina lamoureoux as antimicrobial in
resistant Methicilline Staphylococcus Aureus
(MRSA), Shigella sp., Malassezia furfur, and
Candida albicans", Journal of Physics:
Conference Series, 2019

Publication

T




Diani Prisinda, Yuti Malinda. "Inhibitory Effect
of Medicament Camphorated
Parachlorophenol to Bacteria in Chronic
Apical Abscess", Applied Mechanics and
Materials, 2022

Publication

T

Chavez Sanchez Luis. "Participacion de la
lipoproteina de baja densidad minimamente
modificada en la sefalizacién a traveés de
CD14 vy los receptores tipo Toll 2 y/o 4 en
monocitos”, TESIUNAM, 2011

Publication

T

=

repository.unisma.ac.id

Internet Source

T

Ayu Putri Ariani, Yuli Febrianti, Mareta Widiya.

"Antibacterial Test of Keji Beling Leaf Starch
Extract (Strobilanthes crispus) Against
Inhibition Zone Salmonella thypi", Journal Of
Biology Education Research (JBER), 2022

Publication

(K

eprints.uad.ac.id

Internet Source

T

journal.umpo.ac.id

Internet Source

T

—
—

orthofracs.com

Internet Source

T




www.stuartxchange.org 1 o

Internet Source

Exclude quotes On Exclude matches <1%

Exclude bibliography On



