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Kersen leaf extract gel (Muntingia calabura L.) to Improve the heal-
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ARTICLE INFORMATION ABSTRACT

Background: Delivery processes experience 90% perineal rupture—worldwide.
Previous research on test animals proved the effect of kersen leaf gel on wound
healing can kill microorganisms, increase collagen, and repair wound tissue.
However, no research has been found on healing perineal wounds in postpar-
tum mothers using kersen leaf gel, so this research is necessary.
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Purpose: Making and testing kersen leaf extract gel to improve perineal wound

KEYWORDS healing for postpartum women.

Method: This is a quasi-experiment with a pre-post-test with a control group
design. The sample consisted of 26 postpartum women with perineal injuries
grade 2, divided into two groups (Intervention and control). The intervention was
given a combination of kersen leaf gel 25% with antibiotic 2x1 for seven days,
and the control group was only given the antibiotic. Perineal wound healing was
assessed using the REEDA score. The data analysis used the Mann-Whitney
Phone: +62 822-4899-5287 test.
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CORRESPONDENCE

Results: The results showed that the average REEDA score was lower in the
intervention group than in the control group on day 3 (5.00£1.155 vs.
5.85+0.801; p=0.038), day 5 (2.31+0.650 vs. 3.23+1.013; p=0.029), and day 7
(0.23+0.439 vs. 1.15+0.987; p=0.039).

Conclusion: Kersen leaf extract gel effectively improves perineal wound heal-
ing in postpartum women.

INTRODUCTION and dry, soaking in warm water is not recommended,
washing the perineal wound more than four times a day
using clean water, and changing the bandages every four

hours.?

About 90% of deliveries result in perineal tears. There are
2.7 million perineal rupture problems in birthing mothers
worldwide. The number is estimated to reach 6.3 million
events in 2050, and 50% of perineal rupture events in the
world occur in Asia. In Indonesia, perineal tears are felt by

The normal perineal wound healing process is 6 to 7 days
postpartum.® Delays in perineal wound healing cause in-

75% of mothers giving birth, with a prevalence of 20-30
years of age of 63%, whereas, at the age of 31-39 years,
itis 37%.%

Lacerations that occur during the puerperium are adjacent
to the anus so that they can become a fertile place for the
development of bacteria, which results in infection.?3
Staphylococcus aureus bacteria are often found in the
results of wound bacterial culture tests in the perineum.
These can cause perineal infections if perineal wounds do
not get proper care and treatment.* According to WHO,
perineal wound care includes keeping the wound clean
https://doi.org/10.30595/medisains.v20i3.15597

creased complications such as infection-related pain. In-
fection during the puerperium is a cause of maternal death,
including in Indonesia. In Indonesia, 1,015 cases of puer-
peral infection were recorded, 239 (23.5%) of them died in
2016, and in 2017 there were 992 cases, 178 (17.9%) of
them died.” Based on the Health Profile of Papua Province
in 2019, there were five deaths due to puerperal infections
(6.0%).8

Pharmacological treatment using amoxicillin has been es-
tablished as the standard of care for perineal wounds, an
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antibiotic with broad spectrum.® However, the use of anti-
biotics in irrational/responsive doses can cause resistant
bacteria or resistance to antibiotics if it is incomplete or in-
appropriate to consume antibiotics, so in 2015, WHO is-
sued a global action plan to optimize the use of antibiotics
by providing combination therapy of antibiotics with herbs
to expand spectrum antibacterial, preventing resistance
and minimizing toxicity.0:11

Non-pharmacological treatment by utilizing herbal plants
in the treatment of perineal wounds in postpartum mothers
has been widely carried out, including the use of aloe vera
with the result that there was a significant difference in the
use of aloe vera and the saline control group, wound heal-
ing occurred on the seven days. Complete healing oc-
curred on day 10.12 Utilization of binahong leaves with the
results of perineal wound healing decoction occurs on
days 6-7.12 Utilization of green betel leaf decoction with
perineal wound healing results occurs on days 4-6.14 The
use of infusion of cinnamon (Cinnamomum Verum) ob-
tained healing results with 7-10 days for 12 respondents
and healing with >10 days for three respondents.'® The
use of kersen leaves showed that the results of healing
perineal wounds using kersen leaf decoction occurred on
the fifth day.'® From these studies, the fastest healing of
perineal wounds occurred on day 5 when using kersen
leaves compared to aloe vera, binahong leaves, green be-
tel leaves, and cinnamon.

Kersen leaves can be used as an alternative to infection
prevention. Previous research found that spray gel prepa-
rations of ethanol extract from kersen leaves can suppress
the growth of Staphylococcus aureus, Staphylococcus ep-
idermis, and Propionibacterium acnes bacteria.l’ Re-
search using 25% kersen leaf gel preparations on rabbit
perineal wounds was found to have differences in the heal-
ing time of perineal wounds on days 2 to 7.® Research
using kersen leaf extract ointment with a concentration of
20-40% on white rat incisions showed accelerated wound
healing comparable to 0.1% gentamicin.'® Research using
kersen leaf extract ointment on wound healing of hypergly-
cemic mice incisions showed that kersen leaf extract oint-
ment with a concentration of 30-40% could speed up the
wound healing process.?°

From some of the results of previous studies only con-
ducted on experimental animals and testing of antibacte-
rial activity by looking at the Minimum Inhibitory Concen-
tration (MIC), no research has been found on kersen leaf
gel on perineal wound healing in postpartum women. So
the purpose of this study was to make kersen leaf gel and
test it on the healing of perineal wounds in postpartum
women.
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METHOD

Study Design

This is a quasi-experiment with a pre-post-test with a con-
trol group design.?!

Settings and Respondents

This research was conducted at Kwaingga Hospital,
Keerom Regency, from July to August 2022. The popula-
tion of this study was all postpartum mothers who experi-
enced grade 2 spontaneous rupture, and sutures were
performed. The inclusion criteria in this study were post-
partum women experiencing stage 2 spontaneous rupture
and perineum suturing, primiparous and multiparous, and
without complications. Exceptions to the criteria in this
study were postpartum mothers who had a history of dis-
eases such as diabetes mellitus and had a history of com-
plications in the delivery process. The number of samples
in this study was 26, randomly divided into two groups: the
group given a combination of kersen leaf gel extract and
amoxicillin, and the group was only given amoxicillin.??

Preparation of 25% Kersen Leaf Gel

Kersen leaf processing is carried out at the Jayapura Min-
istry of Health Poltekkes Laboratory. The initial stage of
making kersen leaf gel is by making Simplicia. Kersen
leaves were obtained from the Keerom Regency area.
Then through a wet sorting process to drying and semi-
coarse grinding, the Simplicia results were extracted using
the maceration method. The kersen leaf simplicia was put
into a glass jar, and then 96% ethanol was poured; stirring
was carried out for three days, namely morning and even-
ing, for 5 minutes, then the resulting liquid extract was fil-
tered using filter paper.1823 The filtering results were con-
centrated using a rotary evaporator at a temperature of
60°C for 6 hours until it thickened according to the SOP of
the Cenderawasih University Biology Laboratory.

Preparation of kersen leaf gel with a concentration refer-
ring to previous studies, namely 25% kersen leaf extract,
was carried out by mixing 2.5 grams of kersen leaf extract
with gel-based ingredients from 5 ml of distilled water,
0.025 grams of 1.5% carbomer, TEA, 0 methylparaben,
02% as much as 0.0001 gram then stirred until evenly dis-
tributed until homogeneous, ¢ and tested for the content of
phytochemical compounds. The phytochemical com-
pounds in this study contained flavonoids marked by a
change in the color of the solution to orange, saponins in-
dicated by the presence of a frothy solution, and tannins
indicated by the color of the solution turning blackish
green.?* Furthermore, using the spectrophotometric
method, the average total flavonoid test was carried out at
the Chemical Laboratory, Cenderawasih University. The
total flavonoid content of 25% kersen leaf gel was
212.7486 mg QE/qg.
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The organoleptic test of kersen leaf gel was carried out on
five panelists with high sensitivity; all panelists (100%)
liked the semi-solid form of kersen leaf gel preparation,
four panelists (80%) liked the dark green color and distinc-
tive aroma of kersen leaf in the preparation.?> A pH test
was carried out, and the results obtained were pH 6, which
means that the pH is normal for perineal wounds,?%27 ho-
mogeneity test for the absence of particles in kersen leaf
gel preparations, and has good adhesion, namely 30 sec-
onds without being separated, a spreading power of 3.3
cm with a load of 1 gram and a spreading power of 3cm
and with a load of 50 grams, skin allergy/irritation tests
were conducted on 40 panelists. There were no allergic
reactions such as redness, itching, or swelling.?* Next, 13
tubes were packaged containing 5 grams of 25% kersen
leaf gel, each with a Beyond Use Date (BUD) of 30 days
from the time the packaging was opened.?®

Experimental Procedure

The intervention group was given kersen leaf gel and
amoxicillin 2x1 for seven days in the morning and even-
ing/evening. Before that, personal hygiene was carried out
on the perineal wound and given 30 minutes after consum-
ing amoxicillin. In contrast, the control group was only
given amoxicillin according to the recommendations that
had been given, namely 2x1 for seven days in the morning
and afternoon/evening.

The Variables, Instruments, and Measures

The variable measured in this study was perineal wound
healing, which was observed and measured directly during
the first puerperium day before receiving treatment. After
treatment, subsequent assessments were carried out on
days 3, 5, and 7. Assessment of wound healing using the
REEDA score checklist (Redness, Edema, Ecchymosis,
Discharge, and Approximation), higher values indicate a
greater level of tissue trauma with a higher total score.
Maximum obtained (REEDA score = 0 — 15).%°

Data Analysis

The analysis used the Mann-Whitney test to determine the
different perineal wound healing rates. The effectiveness
formula was used to determine the contribution of the per-
ineal wound healing potential in both groups.

Ethical Considerations

Ethical considerations were obtained from the Health Re-
search Ethics Commission (KEPK) of the Health Polytech-

nic of the Ministry of Health Semarang No.
0612/EA/KEPK/2022.
RESULTS

Figure 1 is an example of a 25% kersen leaf gel product in
5 grams. Based on the test results using spectrophotome-
try, it was found that the total flavonoid content was
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212.7486 mg QE/g. Table 1 shows the age characteristics
of the respondents included in the age category, not at risk
in both groups. Most of the respondents have normal nu-
tritional status and perform optimal personal hygiene.

Figure 1. Kersen Leaf Gel 25%

Table 1. Characteristics of Respondents (n=26)

Characteristics Result
Age
20-35 years 24 (92%)
>35 years 2 (8%)
Nutritional Status (BMI)
Normal (18.5 - 25) 20 (77%)
Abnormal (>25 or <18.5) 6 (23%)
Personal Hygiene
Optimum (>4x) 19 (73%)
Not optimal (<3x) 7 (27%)

Table 2.The Different Perineal Wound Healing Rate

Time Intervention Control p-value *
Means + SD Means + SD
Baseline 10.85+1.144  10.69 + 1.109 0.688
Day 3 5.00 £ 1.155 5.85+0.801 0.038
Day 5 2.31+£0.650 3.23+1.013 0.029
Day 7 0.23 +£0.439 1.15+0.987 0.039
p-value ® 0.001° 0.001°

@ Between Group, Mann Withney Test
® Post Hoc Wilcoxon Test

Table 2 shows a significant decrease in the average peri-
neal wound healing on day 3, day 5, and day 7 in the in-
tervention group compared to the control group (p<0.05).
Based on the results of the calculation of the effectiveness
formula, it can be said that the use of a combination of
kersen leaf gel and amoxicillin has more potential in heal-
ing the perineal wound in postpartum women by 96.4%,
while in the control group, only used the standard antibiotic
amoxicillin treatment by 89.2%.

DISCUSSION

In this study, giving a combination of kersen leaf gel 25%
and amoxicillin 2x1 for seven consecutive days had more
potential to increase perineal wound healing by 96.4%
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compared to only using standard treatment with amoxicillin
antibiotics by 89.2%. This is because kersen leaf gel con-
tains active compounds of flavonoids, saponins, and tan-
nins, which have antibacterial properties to support the
wound healing process in the inflammatory phase, the pro-
liferation phase, and the remodeling phase.3°

The inflammatory phase is closely related to wound heal-
ing. The inflammatory phase allows the development of
leukocytes (mainly neutrophils). Neutrophils then phago-
cytize and kill microorganisms until they enter the fibrin
framework in anticipation of new tissue formation.3! In this
phase, the content of flavonoids in kersen leaves plays a
role in responding to microbial infections, which are bene-
ficial for wound healing because they can protect wounds
from free radicals and affect the speed of the inflammatory
process.?431

In line with previous research on testing the antibacterial
activity of kersen leaf extract against Staphylococcus au-
reus and Escherichia coli that cause infection in perineal
wounds with a total flavonoid value of 12.62% w/b, the re-
sults obtained had an antibacterial activity with a value of
Minimum Inhibitory Concentration (MIC) of kersen leaf ex-
tract by 15% against Staphylococcus aureus. In compari-
son, the Minimum MIC value of kersen leaf extract is 25%
against Escherichia coli.3?> The other research regarding
the effect of applying kersen leaf extract gel20% of neutro-
phil cell infiltration in the gingival wound healing process of
Wistar rats showed a significant decrease in neutrophil cell
infiltration on days 1, 3, and 5 of wistar rats gingival wound
healing with a significant value (p<0.05).33

The proliferative phase is closely related to the increase in
the number of fibroblasts, the formation of collagen tissue,
and granulation tissue. Saponin content in kersen leaves
contributes by forming the primary collagen, which plays a
role in wound healing.®* The mechanism of saponins that
have antibacterial properties can frame a complex mixture
of cell layers through hydrogen bonds to penetrate cell di-
viders, causing cell death.3®> Adequate nutrition, age, tis-
sue handling, hygiene, and good oxygenation deficit can
affect the acceleration of wound healing.*83637 |n this
study, most respondents were of an age that was not at
risk, had normal nutritional status, and were optimal in car-
rying out personal hygiene. In good healing conditions,
perineal epithelialization occurs in 48-72 hours, and within
10-14 days, epithelialization is complete and usually
leaves only thin scar tissue.®® The proliferative process
stops after the epithelium touches each other and closes
the wound. Hence, the formation of granulation tissue
stops, so the remodeling phase occurs.3®

Previous research regarding the administration of kersen
leaf extract ointment was effective in increasing the pro-
cess of angiogenesis in the healing of skin incision wounds
of hyperglycemic mice. It can be concluded that kersen
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leaf extract proved to have a higher number of blood ves-
sels than the control group. So the more blood vessels are
found, the faster tissue repair, so the wound healing pro-
cess is faster.°

Another study regarding the effect of kersen leaf extract
gel (Muntingia Calabura L.) on the number of heat-induced
traumatic ulcer fibroblasts in white rats showed that the
number of fibroblasts increased from day 3 to 7, with the
highest number of fibroblasts in the treatment group. Fi-
broblasts play an essential role in wound healing because
they produce collagen. The more fibroblasts, the faster the
wound healing process.*

The total flavonoid compound content of kersen leaf gel
influenced antibacterial activity in this study. The mecha-
nism of flavonoids as an antibacterial is to damage the
structural components of bacteria by denaturing proteins
in the cell membrane, which results in the inhibition of bac-
terial cell growth.*? Amoxicillin antibiotics' mechanism is in-
hibiting the biosynthesis of the bacterial cell wall, which will
multiply, causing cell damage and death of microorgan-
isms.43

Combining kersen leaf gel with the antibiotic amoxicillin
has synergistic properties, making it more effective in in-
hibiting and killing bacterial growth. In line with the global
action plan issued by WHO in 2015 to optimize the use of
antibiotics by providing combination therapy of antibiotics
with herbs to broaden the antibacterial spectrum, prevent
resistance and minimize toxicity.10:

Previous studies that compared the antibacterial activity of
amoxicillin against Staphylococcus aureus and Esche-
richia coli in vitro showed a resistance response at con-
centrations less than 15 mg/mL against Staphylococcus
aureus and concentrations of 3 mg/mL against Esche-
richia Coli while the combination of Moringa leaf ethanol
extract and amoxicillin antibiotic showed synergistic effect
against Staphylococcus aureus. Escherichia Coli is indi-
cated by the diameter of the inhibition zone >17 mm. This
is influenced by the content of active compounds in
Moringa leaf extract, namely the class of flavonoids, sap-
onins, and tannins as antibacterial.**

The results of research, theory, and previous research
show the effectiveness of kersen leaves which are proven
to be an alternative antibacterial to prevent infection in the
healing of perineal wounds in postpartum women com-
bined with amoxicillin. The flavonoid content of kersen
leaves 25% plays a role in preventing infection, with a very
high total flavonoid content of 212.7486 mg QE/g. The
higher the total flavonoid content, the higher the antibac-
terial activity.*®> So statistically as well as a clinical theory,
it is proven that using kersen leaf gel can improve perineal
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wound healing in postpartum women. This study has sev-
eral limitations, such as uncontrolled compliance in con-
suming amoxicillin.

CONCLUSIONS AND RECOMMENDATION

Kersen leaf extract gel can improve perineal wound heal-
ing in postpartum women compared to standard
care/treatment using antibiotics alone. Health services are
expected to use Kersen leaf extract gel to accelerate heal-
ing and prevent infection in the perineal wound of postpar-
tum mothers.

REFERENCES

1. WHO. Health in 2015: from MDGs, millennium
development goals to SDGs, sustainable
development goals: World Health Organization;
2015

2. Bick D, Beake S. 30 - Post-Natal Care for the
Recently Delivered Obese Women. In: Mahmood
T, Arulkumaran SBT-O, eds. Oxford: Elsevier;
2013:397-420. doi:https://doi.org/10.1016/B978-0-
12-416045-3.00030-3

3. Varney H, M.Kriebs J, L.Gegor C. Buku Ajar
Asuhan Kebidanan. 4th ed. Jakarta: EGC; 2007.

4. Salasa AM, Sapitri DN, Lestari TR, Asyirah AN.
Aktivitas Antibakteri Rebusan Kulit Buah Manggis
(Garcinia Mangostana L.) Terhadap Pertumbuhan
Staphylococcus Aureus dan Salmonella Thyphi.

Media Farm. 2018;14(1):93-96.
doi:https://doi.org/10.32382/mf.v14i1.79

5. Hamilton C. The Anthropocene as rupture. Anthr
Rev. 2016;3(2):93-106.

doi:10.1177/2053019616634741

6. Wahyuni R, Istiadi H, Utomo AW. Pengaruh ekstrak
daun kersen (Muntingia calabura 1) terhadap
integritas mukosa esofagus tikus wistar yang
diinduksi etanol dan soft drink. 2017;6(2):1156-
1165. doi:https://doi.org/10.14710/dmj.v6i2.18631

7. Rahayu B, Multazam A, Kurnaesih E. Kinerja Bidan
dalam Rangka Menurunkan Angka Kejadian
Infeksi Post Partum di Puskesmas Kabupaten
Polewali Mandar Sulawesi Barat. J lIm Kesehat
Diagnosis. 2018;13(5):569-573.

8. Dinas Kesehatan Papua. Profil Kesehatan Provinsi
Papua Tahun 2019. Papua; 2019.
https://dinkes.papua.go.id/wp-
content/uploads/2021/03/Profilkes-Papua-2019-
2.pdf.

9. Herliyana L, Purnamayanti A, Prasetyadi FOH.
Pengetahuan dan Perilaku Pencegahan Infeksi
Luka Jahitan Persalinan Grade 2 dengan Antibiotik
- Laporan Kasus Ibu dengan Kehamilan Berisiko
Tinggi. J Islam Pharm. 2021;6(2):79-83.
doi:https://doi.org/10.18860/jip.v6i2.13958

91

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Tornimbene B, Eremin S, Escher M, Griskeviciene
J, Manglani S, Pessoa-Silva CL. WHO Global
Antimicrobial Resistance Surveillance System
early implementation 2016-17. Lancet Infect Dis.
2018;18(3):241-242. doi:10.1016/S1473-
3099(18)30060-4

Cheesman MJ, llanko A, Blonk B, Cock IE.
Developing New Antimicrobial Therapies: Are
Synergistic Combinations of Plant
Extracts/Compounds with Conventional Antibiotics
the Solution?. Pharmacogn Rev. 2017;11(22):57-
72. doi:10.4103/phrev.phrev_21_17

Essa R, Mohamed N, Kandeel H. Effect of Aloe
Vera Gel versus Normal Saline on Pain Relief and
Healing Process of Episiotomy. J Heal Med Nurs.
2020;70(January):64-81. doi:10.7176/JHMN/70-09
Narsih U, Zakiyyah M, Ermawati |. Pengaruh
Pemberian Daun Binahong (Anredera Cordifolia
(Ten) Steenis) Terhadap Lama Penyembuhan
Luka Perineum. J Keperawatan dan Kebidanan.
2019;11(2):1-6.

Kolifah, Srirahandayani D, Aliza AD, K FR.
Efektivitas Rebusan Daun Sirih Hijau Terhadap
Penyembuhan Luka Perineum pada Ibu Nifas di
Desa Mojongapit Jombang. J Ilim Kebidanan.
2022;8(3):173-183.
doi:https://doi.org/10.33023/jikeb.v8i3.1362
Mogan M, Trisnawati E. Giving Cinnamommum
Verum to Pain and Healing of Perineum Stitch
Wounds in Puerperal Mother. J Kebidanan
Malahayati. 2022;8(4):788-795.
doi:10.33024/jkm.v8i4.8037

Marwah KHA. Penggunaan Rebusan Daun Kersen
Untuk Percepatan Penyembuhan Luka Perineum
Pada Ibu Nifas. 2019.

Estikomah SA, Amal ASS, Safaatsih SF. Formulasi
Sediaan Gel Semprot Ekstrak Etanol Daun Kersen
(Muntingia calabura L.) dan Uji Daya Hambat
Terhadap Bakteri  Staphylococcus  aureus,
Staphylococcus epidermidis, Propionibacterium
acnes. Pharmasipha Pharm J Islam Pharm.
2021;5(1):36-55.
doi:http://dx.doi.org/10.21111/pharmasipha.v5il.5
705

Sayekti PB. Efektivitas Gel Daun Kersen (Mutingia
Calabura L) Terozonasi terhadap Penyembuhan
Luka Perineum pada Kelinci (Oryctolagus
Cuniculus). 2021.

‘Ibad MR, Nasution TH, Andarini S. Pengaruh
ekstrak daun kersen (Muntingia calabura) terhadap
derajat eritema pada proses inflamasi marmut
(Cavia porcellus) dengan luka bakar derajat Il
dangkal. J Nurs Sci Updat. 2013;1(2):157-161.
Kewuta MNN, Dada IKA, Jayawardhita AAG.
Berdasarkan Tanda Radang dan Keropeng Salep
Ekstrak Daun Kersen Mempercepat Kesembuhan
Luka Insisi pada Mencit Hiperglikemia. Indones


https://apps.who.int/iris/handle/10665/200009
https://apps.who.int/iris/handle/10665/200009
https://apps.who.int/iris/handle/10665/200009
https://apps.who.int/iris/handle/10665/200009
https://doi.org/10.1016/B978-0-12-416045-3.00030-3
https://doi.org/10.1016/B978-0-12-416045-3.00030-3
https://doi.org/10.1016/B978-0-12-416045-3.00030-3
https://doi.org/10.1016/B978-0-12-416045-3.00030-3
https://doi.org/10.1016/B978-0-12-416045-3.00030-3
https://doi.org/10.1016/B978-0-12-416045-3.00030-3
https://kink.onesearch.id/Record/IOS2870.PKMAL000000000000403/Description
https://kink.onesearch.id/Record/IOS2870.PKMAL000000000000403/Description
https://doi.org/10.32382/mf.v14i1.79
https://doi.org/10.32382/mf.v14i1.79
https://doi.org/10.32382/mf.v14i1.79
https://doi.org/10.32382/mf.v14i1.79
https://doi.org/10.32382/mf.v14i1.79
https://doi.org/10.32382/mf.v14i1.79
https://doi.org/10.1177/2053019616634741
https://doi.org/10.1177/2053019616634741
https://doi.org/10.1177/2053019616634741
https://doi.org/10.1177/2053019616634741
https://doi.org/10.14710/dmj.v6i2.18631
https://doi.org/10.14710/dmj.v6i2.18631
https://doi.org/10.14710/dmj.v6i2.18631
https://doi.org/10.14710/dmj.v6i2.18631
https://doi.org/10.14710/dmj.v6i2.18631
https://doi.org/10.14710/dmj.v6i2.18631
http://www.libnh.stikesnh.ac.id/index.php/jikd/article/view/75
http://www.libnh.stikesnh.ac.id/index.php/jikd/article/view/75
http://www.libnh.stikesnh.ac.id/index.php/jikd/article/view/75
http://www.libnh.stikesnh.ac.id/index.php/jikd/article/view/75
http://www.libnh.stikesnh.ac.id/index.php/jikd/article/view/75
http://www.libnh.stikesnh.ac.id/index.php/jikd/article/view/75
https://dinkes.papua.go.id/wp-content/uploads/2021/03/Profilkes-Papua-2019-2.pdf.
https://dinkes.papua.go.id/wp-content/uploads/2021/03/Profilkes-Papua-2019-2.pdf.
https://dinkes.papua.go.id/wp-content/uploads/2021/03/Profilkes-Papua-2019-2.pdf.
https://ejournal.uin-malang.ac.id/index.php/jip/article/view/13958
https://ejournal.uin-malang.ac.id/index.php/jip/article/view/13958
https://ejournal.uin-malang.ac.id/index.php/jip/article/view/13958
https://ejournal.uin-malang.ac.id/index.php/jip/article/view/13958
https://ejournal.uin-malang.ac.id/index.php/jip/article/view/13958
https://pubmed.ncbi.nlm.nih.gov/29396007/
https://pubmed.ncbi.nlm.nih.gov/29396007/
https://pubmed.ncbi.nlm.nih.gov/29396007/
https://pubmed.ncbi.nlm.nih.gov/29396007/
https://pubmed.ncbi.nlm.nih.gov/29396007/
https://pubmed.ncbi.nlm.nih.gov/29396007/
https://pubmed.ncbi.nlm.nih.gov/28989242/
https://pubmed.ncbi.nlm.nih.gov/28989242/
https://pubmed.ncbi.nlm.nih.gov/28989242/
https://pubmed.ncbi.nlm.nih.gov/28989242/
https://pubmed.ncbi.nlm.nih.gov/28989242/
https://pubmed.ncbi.nlm.nih.gov/28989242/
https://iiste.org/Journals/index.php/JHMN/article/view/51366/53067
https://iiste.org/Journals/index.php/JHMN/article/view/51366/53067
https://iiste.org/Journals/index.php/JHMN/article/view/51366/53067
https://iiste.org/Journals/index.php/JHMN/article/view/51366/53067
https://e-journal.lppmdianhusada.ac.id/index.php/jkk/article/view/31/25
https://e-journal.lppmdianhusada.ac.id/index.php/jkk/article/view/31/25
https://e-journal.lppmdianhusada.ac.id/index.php/jkk/article/view/31/25
https://e-journal.lppmdianhusada.ac.id/index.php/jkk/article/view/31/25
https://e-journal.lppmdianhusada.ac.id/index.php/jkk/article/view/31/25
https://e-journal.lppmdianhusada.ac.id/index.php/jkk/article/view/31/25
https://journal.stikespemkabjombang.ac.id/index.php/jikeb/article/view/1362/836
https://journal.stikespemkabjombang.ac.id/index.php/jikeb/article/view/1362/836
https://journal.stikespemkabjombang.ac.id/index.php/jikeb/article/view/1362/836
https://journal.stikespemkabjombang.ac.id/index.php/jikeb/article/view/1362/836
https://journal.stikespemkabjombang.ac.id/index.php/jikeb/article/view/1362/836
https://journal.stikespemkabjombang.ac.id/index.php/jikeb/article/view/1362/836
http://ejurnalmalahayati.ac.id/index.php/kebidanan/article/view/8037
http://ejurnalmalahayati.ac.id/index.php/kebidanan/article/view/8037
http://ejurnalmalahayati.ac.id/index.php/kebidanan/article/view/8037
http://ejurnalmalahayati.ac.id/index.php/kebidanan/article/view/8037
http://eprints.aiska-university.ac.id/573/
http://eprints.aiska-university.ac.id/573/
http://eprints.aiska-university.ac.id/573/
http://eprints.aiska-university.ac.id/573/
https://ejournal.unida.gontor.ac.id/index.php/pharmasipha/article/view/5705/pdf_24
https://ejournal.unida.gontor.ac.id/index.php/pharmasipha/article/view/5705/pdf_24
https://ejournal.unida.gontor.ac.id/index.php/pharmasipha/article/view/5705/pdf_24
https://ejournal.unida.gontor.ac.id/index.php/pharmasipha/article/view/5705/pdf_24
https://ejournal.unida.gontor.ac.id/index.php/pharmasipha/article/view/5705/pdf_24
https://ejournal.unida.gontor.ac.id/index.php/pharmasipha/article/view/5705/pdf_24
https://ejournal.unida.gontor.ac.id/index.php/pharmasipha/article/view/5705/pdf_24
https://ejournal.unida.gontor.ac.id/index.php/pharmasipha/article/view/5705/pdf_24
https://ejournal.unida.gontor.ac.id/index.php/pharmasipha/article/view/5705/pdf_24
https://ejournal.unida.gontor.ac.id/index.php/pharmasipha/article/view/5705/pdf_24
https://repository.poltekkes-smg.ac.id/index.php?p=show_detail&id=27093&keywords=
https://repository.poltekkes-smg.ac.id/index.php?p=show_detail&id=27093&keywords=
https://repository.poltekkes-smg.ac.id/index.php?p=show_detail&id=27093&keywords=
https://jik.ub.ac.id/index.php/jik/article/view/25
https://jik.ub.ac.id/index.php/jik/article/view/25
https://jik.ub.ac.id/index.php/jik/article/view/25
https://jik.ub.ac.id/index.php/jik/article/view/25
https://ojs.unud.ac.id/index.php/imv/article/view/64568/38448
https://ojs.unud.ac.id/index.php/imv/article/view/64568/38448
https://ojs.unud.ac.id/index.php/imv/article/view/64568/38448
https://ojs.unud.ac.id/index.php/imv/article/view/64568/38448

21.

22.

23.

24.

25.

26.

27.

28.

20.

30.

31.

32.

DiYAH ANNISA RAHMATIA / MEDISAINS - VOL. 20 NO. 3 (2022) 87-93

Med Veterinus. 2021;10(1):30-40.
doi:https://doi.org/10.19087/imv.2021.10.1.30
Amini RA. Potensi Ekstrak Simplisia Daun Sirih
Merah Terhadap Peningkatan Efektifitas
Penggunaan Antibiotik pada Ibu Postpartum
(Study Experiment Proses Penyembuhan Luka
Perineum dan Kadar TNF Alfa). 2020.

Swarjana IK. Metodologi Penelitian Kesehatan.
[Edisi Revisi]. Yogyakarta: Penerbit Andi; 2015.
Khasanah |, Sarwiyono S, Surjowardojo P.
Antibacterial of Ethanol Extract (Muntingia
calabura L.) Against Streptococcus agalactiae as
Cause Subclinical Mastitis in Dairy Cows. Ternak
Trop. 2014;15(2):7-14.

Zaini A, Syamsudin, Okayani M, et al. Farmakope
Indonesia. Edisi V. Jakarta: Kementerian
Kesehatan RI; 2013.

Setyaningsih D, Apriyantono A, Sari MP. Analisis
Sensori untuk Industri Pangan dan Argo. Bandung:
PT Penerbit IPB Press; 2014.

Latifah F, Iswari R. Buku Pegangan Ilimu
Pengetahuan Kosmetik. Jakarta: PT Gramedia
Pustaka Utama; 2007

Manarisip T, Yamlean PV, Lolo WA. Formulasi dan
Uji Efektivitas Antibakteri Sediaan Gel Ekstrak
Etanol Daun Kersen (Muntingia calabura L.)
Sebagai Antiseptik Tangan. PHARMACON.
2019;8(3):580-590.
doi:https://doi.org/10.35799/pha.8.2019.29335
Christina F, Herawati F. Beyond Use Date (BUD).
Bul Rasional. 2012:19-24.

Alvarenga MB, Francisco AA, de Oliveira SM, da
Silva FM, Shimoda GT, Damiani LP. Episiotomy
healing  assessment: Redness, Oedema,
Ecchymosis, Discharge, Approximation (REEDA)
scale reliability. Rev Lat Am Enfermagem.
2015;23(1):162-168. doi:10.1590/0104-
1169.3633.2538

Zakaria ZA, Mahmood ND, Mamat SS, Nasir N,
Omar MH. Endogenous Antioxidant and LOX-
Mediated Systems Contribute to the
Hepatoprotective Activity of Aqueous Partition of
Methanol Extract of Muntingia calabura L. Leaves
against Paracetamol Intoxication. Front
Pharmacol. 2018;8:982. Published 2018 Feb 15.
doi:10.3389/fphar.2017.00982

Lutfiyah L, Nahzi MYI, Raharja SD. Pengaruh
Ekstrak Kulit Manggis (Garcinia Mangostana L.)
Terhadap Jumlah Neutrofil pada Inflamasi Pulpa
Studi in Vivo pada Tikus Wistar Jantan. DENTINO
J Kedokt Gigi. 2016;1(2):203-208.
doi:http://dx.doi.org/10.20527/dentino.v1i2.575
Ratnasari M. Uji Aktivitas Antibakteri Ekstrak Daun
Kersen (Muntingia calabura L.) dalam Bentuk
Sediaan Gel terhadap Staphylococcus aureus dan
Escherichia coli. 2017.

92

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Saidah N, Handajani J, Susilowati H. Pengaruh
Aplikasi Gel Ekstrak Daun Kersen (Muntingia
Calabura L.) 20% Terhadap Infiltrasi Sel Neutrofil
pada Proses Penyembuhan Luka Gingiva Tikus
Wistar. 2020.

Subagja S. Uji Efektifitas Sediaan Salep Ekstrak
Etanol Tanaman Suruhan (Peperomia Pellucida)
Sebagai Pengobatan Luka Bakar Derajat | Pada
Kulit Kelinci (Oryctolagus Cuniculus). 2017.
Wulandari SAR. Formulasi dan Uji Aktivitas
Antibakteri Stapylococcus Epidermidis Sediaan
Mikroemulsi Ekstrak Daun Kersen (Muntingia
Calabura Linn.) Dengan Fase Minyak Isopropil
Mirystate. 2017.

Azizah NG. Analisis Ekstrak Batang Dan Akar
Pisang Kepok (Musa paradisiaca L.) dalam
Menghambat Pertumbuhan Candida albicans.
2016.

Zharov VP, Mercer KE, Galitovskaya EN, Smeltzer
MS. Photothermal  nanotherapeutics  and
nanodiagnostics for selective killing of bacteria
targeted with gold nanoparticles. Biophys J.
2006;90(2):619-627.
doi:10.1529/biophysj.105.061895

Restiana E. Uji Aktivitas Antibakteri Ekstrak Etil
Asetat Pelepah Pisang Ambon (Musa paradisiaca
Linn.) terhadap Propionibacterium acnes. J Mhs
PSPD FK Univ Tanjungpura. 2016;2(2):422-433.
Mokbel MS, Hashinaga F. Antibacterial and
Antioxidant Activities of Banana (Musa, AAA cv.
Cavendish) Fruits Peel. Am J Biochem Biotechnol.
2005;1(3). doi:10.3844/ajbbsp.2005.125.131
Nadira LA, Jayawardhita AAG, Adi AAAM.
Pemberian Salep Ekstrak Daun Kersen, Efektif

Meningkatkan  Proses  Angiogenesis pada
Kesembuhan  Luka Insisi  Kulit  Mencit
Hiperglikemia. Indones Med Veterinus.

2021;10(6):851-860.
doi:https://doi.org/10.19087/imv.2021.10.6.851
Kintari BA. Pengaruh Gel Ekstrak Daun Kersen
(Muntingia Calabura L) Terhadap Jumlah Fibrolas
Pada Penyembuhan Ulkus Traumatik Mukosa
Tikus Putih (Rattus Novergicus). 2018.

Bamasri TH. Daun Kersen Muntingia Calabura
sebagai Antibakteri. J Penelit Perawat Prof.
2021;3(2):231-236.
doi:https://doi.org/10.37287/jppp.v3i2.396

Trisia A, Philyria R, Toemon AN. Uji Aktivitas
Antibakteri Ekstrak Etanol Daun Kalanduyung
(Guazuma Ulmifolia Lam.) terhadap Pertumbuhan
Staphylococcus Aureus dengan Metode Difusi
Cakram (Kirby-bauer). Anterior J. 2018;17(2):136-
143. doi:https://doi.org/10.33084/anterior.v17i2.12
Pratama SA, Widyawati T, Ichwan M, Wahyuni DD.
Antibacterial Effect Combination of Moringa Leaf
Extract (Moringa oleifera Lam.) and Amoxicillin
against Staphylococcus aureus and Escherichia


https://ojs.unud.ac.id/index.php/imv/article/view/64568/38448
https://ojs.unud.ac.id/index.php/imv/article/view/64568/38448
https://repository.poltekkes-smg.ac.id/index.php?p=show_detail&id=21556&keywords=
https://repository.poltekkes-smg.ac.id/index.php?p=show_detail&id=21556&keywords=
https://repository.poltekkes-smg.ac.id/index.php?p=show_detail&id=21556&keywords=
https://repository.poltekkes-smg.ac.id/index.php?p=show_detail&id=21556&keywords=
https://repository.poltekkes-smg.ac.id/index.php?p=show_detail&id=21556&keywords=
https://repository.poltekkes-smg.ac.id/index.php?p=show_detail&id=21556&keywords=
https://books.google.co.id/books?hl=id&lr=&id=DjrtCgAAQBAJ&oi=fnd&pg=PR3&dq=22.%09Swarjana,+I.+Ketut,+MPH+SKM,+and+S.+T.+I.+K.+E.+S.+Bali.+Metodologi+Penelitian+Kesehatan+%5BEdisi+Revisi%5D:+Tuntunan+Praktis+Pembuatan+Proposal+Penelitian+untuk+Mahasiswa+Keparawatan,+Kebidanan,+dan+Profesi+Bidang+Kesehatan+Lainnya.+Penerbit+Andi,+2015.&ots=u0mChTHw1F&sig=cznDdLNnXQOFxe_AzOW8mIjLO1w&redir_esc=y#v=onepage&q&f=false
https://books.google.co.id/books?hl=id&lr=&id=DjrtCgAAQBAJ&oi=fnd&pg=PR3&dq=22.%09Swarjana,+I.+Ketut,+MPH+SKM,+and+S.+T.+I.+K.+E.+S.+Bali.+Metodologi+Penelitian+Kesehatan+%5BEdisi+Revisi%5D:+Tuntunan+Praktis+Pembuatan+Proposal+Penelitian+untuk+Mahasiswa+Keparawatan,+Kebidanan,+dan+Profesi+Bidang+Kesehatan+Lainnya.+Penerbit+Andi,+2015.&ots=u0mChTHw1F&sig=cznDdLNnXQOFxe_AzOW8mIjLO1w&redir_esc=y#v=onepage&q&f=false
https://ternaktropika.ub.ac.id/index.php/tropika/article/view/204
https://ternaktropika.ub.ac.id/index.php/tropika/article/view/204
https://ternaktropika.ub.ac.id/index.php/tropika/article/view/204
https://ternaktropika.ub.ac.id/index.php/tropika/article/view/204
https://standarobat.pom.go.id/storage/standard/Farmakope%20Indonesia%20Edisi%20V.pdf
https://standarobat.pom.go.id/storage/standard/Farmakope%20Indonesia%20Edisi%20V.pdf
https://standarobat.pom.go.id/storage/standard/Farmakope%20Indonesia%20Edisi%20V.pdf
https://standarobat.pom.go.id/storage/standard/Farmakope%20Indonesia%20Edisi%20V.pdf
https://www.google.co.id/search?tbo=p&tbm=bks&q=inauthor:%22Dwi+Setyaningsih,+Anton+Apriyantono,+Maya+Puspita+Sari%22
https://books.google.co.id/books?id=xzP4DwAAQBAJ
https://books.google.co.id/books?id=xzP4DwAAQBAJ
https://books.google.co.id/books?id=xzP4DwAAQBAJ
https://books.google.co.id/books?id=xzP4DwAAQBAJ
https://books.google.co.id/books?id=Zg5hDwAAQBAJ&printsec=frontcover&hl=id#v=onepage&q&f=false
https://books.google.co.id/books?id=Zg5hDwAAQBAJ&printsec=frontcover&hl=id#v=onepage&q&f=false
https://books.google.co.id/books?id=Zg5hDwAAQBAJ&printsec=frontcover&hl=id#v=onepage&q&f=false
https://books.google.co.id/books?id=Zg5hDwAAQBAJ&printsec=frontcover&hl=id#v=onepage&q&f=false
https://ejournal.unsrat.ac.id/index.php/pharmacon/article/view/29335
https://ejournal.unsrat.ac.id/index.php/pharmacon/article/view/29335
https://ejournal.unsrat.ac.id/index.php/pharmacon/article/view/29335
https://ejournal.unsrat.ac.id/index.php/pharmacon/article/view/29335
https://ejournal.unsrat.ac.id/index.php/pharmacon/article/view/29335
https://ejournal.unsrat.ac.id/index.php/pharmacon/article/view/29335
https://www.researchgate.net/profile/Fauna-Herawati/publication/311669171_Beyond_Use_Date/links/5853656e08ae0c0f32227bac/Beyond-Use-Date.pdf
https://www.researchgate.net/profile/Fauna-Herawati/publication/311669171_Beyond_Use_Date/links/5853656e08ae0c0f32227bac/Beyond-Use-Date.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4376045/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4376045/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4376045/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4376045/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4376045/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4376045/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4376045/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4376045/
https://pubmed.ncbi.nlm.nih.gov/29497375/
https://pubmed.ncbi.nlm.nih.gov/29497375/
https://pubmed.ncbi.nlm.nih.gov/29497375/
https://pubmed.ncbi.nlm.nih.gov/29497375/
https://pubmed.ncbi.nlm.nih.gov/29497375/
https://pubmed.ncbi.nlm.nih.gov/29497375/
https://pubmed.ncbi.nlm.nih.gov/29497375/
https://pubmed.ncbi.nlm.nih.gov/29497375/
https://ppjp.ulm.ac.id/journal/index.php/dentino/article/view/575/489
https://ppjp.ulm.ac.id/journal/index.php/dentino/article/view/575/489
https://ppjp.ulm.ac.id/journal/index.php/dentino/article/view/575/489
https://ppjp.ulm.ac.id/journal/index.php/dentino/article/view/575/489
https://ppjp.ulm.ac.id/journal/index.php/dentino/article/view/575/489
https://ppjp.ulm.ac.id/journal/index.php/dentino/article/view/575/489
http://e-journal.uajy.ac.id/12971/
http://e-journal.uajy.ac.id/12971/
http://e-journal.uajy.ac.id/12971/
http://e-journal.uajy.ac.id/12971/
http://etd.repository.ugm.ac.id/penelitian/detail/185884
http://etd.repository.ugm.ac.id/penelitian/detail/185884
http://etd.repository.ugm.ac.id/penelitian/detail/185884
http://etd.repository.ugm.ac.id/penelitian/detail/185884
http://etd.repository.ugm.ac.id/penelitian/detail/185884
http://etd.repository.ugm.ac.id/penelitian/detail/185884
http://repository.ut.ac.id/7302/
http://repository.ut.ac.id/7302/
http://repository.ut.ac.id/7302/
http://repository.ut.ac.id/7302/
http://etheses.uin-malang.ac.id/9222/
http://etheses.uin-malang.ac.id/9222/
http://etheses.uin-malang.ac.id/9222/
http://etheses.uin-malang.ac.id/9222/
http://etheses.uin-malang.ac.id/9222/
http://etheses.uin-malang.ac.id/9222/
https://core.ac.uk/download/pdf/77628750.pdf
https://core.ac.uk/download/pdf/77628750.pdf
https://core.ac.uk/download/pdf/77628750.pdf
https://core.ac.uk/download/pdf/77628750.pdf
https://pubmed.ncbi.nlm.nih.gov/16239330/
https://pubmed.ncbi.nlm.nih.gov/16239330/
https://pubmed.ncbi.nlm.nih.gov/16239330/
https://pubmed.ncbi.nlm.nih.gov/16239330/
https://pubmed.ncbi.nlm.nih.gov/16239330/
https://pubmed.ncbi.nlm.nih.gov/16239330/
https://jurnal.untan.ac.id/index.php/jfk/article/view/24342/75676575976
https://jurnal.untan.ac.id/index.php/jfk/article/view/24342/75676575976
https://jurnal.untan.ac.id/index.php/jfk/article/view/24342/75676575976
https://jurnal.untan.ac.id/index.php/jfk/article/view/24342/75676575976
https://thescipub.com/abstract/ajbbsp.2005.125.131
https://thescipub.com/abstract/ajbbsp.2005.125.131
https://thescipub.com/abstract/ajbbsp.2005.125.131
https://thescipub.com/abstract/ajbbsp.2005.125.131
http://ojs.unud.ac.id/php.index/imv
http://ojs.unud.ac.id/php.index/imv
http://ojs.unud.ac.id/php.index/imv
http://ojs.unud.ac.id/php.index/imv
http://ojs.unud.ac.id/php.index/imv
http://ojs.unud.ac.id/php.index/imv
http://ojs.unud.ac.id/php.index/imv
http://ojs.unud.ac.id/php.index/imv
http://repository.ub.ac.id/id/eprint/167700/
http://repository.ub.ac.id/id/eprint/167700/
http://repository.ub.ac.id/id/eprint/167700/
http://repository.ub.ac.id/id/eprint/167700/
https://jurnal.globalhealthsciencegroup.com/index.php/JPPP/article/view/396
https://jurnal.globalhealthsciencegroup.com/index.php/JPPP/article/view/396
https://jurnal.globalhealthsciencegroup.com/index.php/JPPP/article/view/396
https://jurnal.globalhealthsciencegroup.com/index.php/JPPP/article/view/396
https://journal.umpr.ac.id/index.php/anterior/article/view/12
https://journal.umpr.ac.id/index.php/anterior/article/view/12
https://journal.umpr.ac.id/index.php/anterior/article/view/12
https://journal.umpr.ac.id/index.php/anterior/article/view/12
https://journal.umpr.ac.id/index.php/anterior/article/view/12
https://journal.umpr.ac.id/index.php/anterior/article/view/12
http://jifi.farmasi.univpancasila.ac.id/index.php/jifi/article/view/1174
http://jifi.farmasi.univpancasila.ac.id/index.php/jifi/article/view/1174
http://jifi.farmasi.univpancasila.ac.id/index.php/jifi/article/view/1174
http://jifi.farmasi.univpancasila.ac.id/index.php/jifi/article/view/1174

45.

DiYAH ANNISA RAHMATIA / MEDISAINS - VOL. 20 NO. 3 (2022) 87-93

coli in Vitro. J Illmu Kefarmasian Indones.
2022;20(1):23-29.
doi:https://doi.org/10.35814/jifi.v20i1.1174

Manik DF, Hertiani T, Anshory H. Analisis Korelasi
Antara Kadar Flavonoid Dengan Aktivitas

Antibakteri Ekstrak Etanol Dan Fraksi-Fraksi Daun

93

(Muntingia Calabura L.) Terhadap
Aureus. Khazanah J Mhs.

Kersen
Staphylococcus
2014;6(2):1-11.
doi:https://doi.org/10.20885/khazanah.vol6.iss2.art
1


http://jifi.farmasi.univpancasila.ac.id/index.php/jifi/article/view/1174
http://jifi.farmasi.univpancasila.ac.id/index.php/jifi/article/view/1174
https://journal.uii.ac.id/khazanah/article/view/3722
https://journal.uii.ac.id/khazanah/article/view/3722
https://journal.uii.ac.id/khazanah/article/view/3722
https://journal.uii.ac.id/khazanah/article/view/3722
https://journal.uii.ac.id/khazanah/article/view/3722

